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Description 

The  present  invention  relates  to  a  high  quality 
arinting  method  by  dot  matrix  serial  printer. 

It  is  known  that  in  data  processing  systems 
and  communication  systems  fast  dot  matrix 
printers  are  widely  used. 

In  such  printers  a  printing  head  provided  with 
a  plurality  of  printing  needles,  arranged  accord- 
ing  to  a  vertical  column,  slides  transversely  a 
printing  support. 

The  selective  and  timed  actuation  of  the 
needles  during  the  head  movement  allows  the 
printing  of  characters  through  the  printing  of 
preestablished  matrix  dots. 

Generally  printing  heads  with  7  and  9  needles 
are  used  which  generate  characters  constituted 
by  dots  arranged  according  to  7  or  9  lines  per  5 
or  9  column  matrixes. 

The  quality  of  the  so  obtained  characters  is- 
limited  by  the  number  of  the  discrete  dots  which 
may  be  printed,  but  the  obtainable  printing 
speed  is  very  high  in  relation  to  such  printer  cost. 

It  is  desirable  to  obtain  alphanumeric  symbols 
from  such  printers  which  symbols  better  resem- 
ble,  as  to  the  quality,  the  symbols  obtained 
through  solid  font  printing,  although  the  printing 
of  better  quality  symbols  may  be  detrimental  to 
the  printing  speed. 

Several  solutions  have  been  adopted  to  this 
purpose. 

Among  the  latest  and  effective  solutions  the 
one  disclosed  in  US  Patent  No.  4,159,882  is  to  be 
mentioned. 

The  criteria  disclosed  in  such  patent  to  perform 
a  high  quality  printing  with  a  matrix  head  are  the 
following. 

A  conventional  head  having  7  or  9  needles 
vertically  arranged  with  a  pitch  p  between  the 
centre  of  two  contiguous  needles,  (the  needle 
diameter  being  slightly  lower  than  p)  is  used. 

The  character  printing  in  a  printing  line  is 
performed  with  several  printing  passes  in  order 
to  increase  the  vertical  resolution  and  to  obtain 
vertical  lines  where  the  printed  dots  overlap. 

Between  a  printing  pass  and  the  subsequent 
one  the  printing  support  is  vertically  advanced  of 
a  submultiple  of  pass  p,  that  is  1/2  or  1/4.  In  this 
way  characters  constituted  by  dots  arranged 
according  to  a  28  line  matrix  can  be  obtained 
with  a  four  pass  printing  by  using  a  7  needle 
head. 

The  horizontal  resolution  of  the  matrix  is 
increased  by  means  of  electronic  circuits  which 
enable  the  actuation  of  the  needles  in  corre- 
spondence  of  subsequent  printing  positions  at 
very  little  distance,  lower  than  the  diameter  of 
the  needles  and  of  the  corresponding  dots.  The 
proposed  solution  is  effective  but  it  can  be 
carried  out  only  by  means  of  complicated  and 
expensive  mechanical  devices. 

For  the  present  invention  purposes  only  the 
problems  related  to  a  high  vertical  resolution  are 
considered. 

The  pitch  p  between  contiguous  needles  is 

1772  (0,35  mm)  and  the  needles  have  a  slightly 
lesser  diameter  (0,33  mm). 

The  character  printing  by  several  passes  to 
obtain  a  better  printing  quality  requires  at  each 

5  pass,  according  to  US  Patent  No.  4,159,882,  the 
advancement  of  the  printing  support  of  a  half  or 
a  quarter  of  0,35  mm  that  is  17144  (0,175  mm)  or 
17288  (0,0875  mm). 

The  use  of  very  precise  and  expensive  oper- 
10  ating  devices  are  however  necessary  for  obtain- 

ing  so  little  shifting  of  the  printing  support. 
Practically  a  step  motor  with  a  high  number  of 
poles  is  to  be  used. 

The  step  motor  must  be  directly  coupled  to  a 
w  printing  support  feeding  roller. 

The  feeding  roller  must  be  of  the  friction  type 
that  is  able  to  assure  a  sufficient  contact  surface 
between  feeding  device  and  fed  support.  Further 
it  has  to  assure  a  suitable  friction  coefficient. 

20  It  has  been  experimentally  verified  that  the  use 
of  different  type  of  feeding  mechanism  is  not 
suitable  for  providing  so  little  shifting  of  the 
support. 

The  use  of  pin  tractors  is  to  be  excluded:  in 
25  case  of  so  little  shifting  an  elastic  deformation  of 

the  support  edges  takes  place,  in  correpondence 
of  the  perforation  engaged  with  the  pins;  without 
causing  any  shift  of  the  support  part  where  the 
printing  occurs. 

30  This  is  due  to  the  friction  between  the  fixed 
part  of  the  printer  and  the  printing  support:  in 
fact  the  local  shift  of  the  support  in  correspond- 
ence  of  the  tractors  does  not  cause  a  sufficing 
local  tension  in  the  support  as  to  overcome  the 

35  starting  friction. 
The  use  of  economical  step  motor,  that  is  with 

a  small  number  of  poles  and  therefore  with  a 
high  rotation  angle  between  a  stable  position 
and  the  subsequent  one  is  to  be  excluded  too. 

40  Assuming  that  a  typical  pass  angle  for  such 
kind  of  motor  is  7,5°,  a  direct  coupling  of  such 
motors  to  the  feeding  roller  would  require  the 
use  of  feeding  rollers  having  a  diameter  of  few 
millimeters. 

45  Therefore  the  use  of  reduction  gears  with  a 
reduction  ratio  of  about  1/15-^1/30  become  unav- 
oidable. 

Such  ratio  may  be  obtained  with  several  reduc- 
tion  gears  which  unavoidably  involve  slacks  of  a 

so  wideness  equal  to  the  desired  shift. 
Further  such  ratio  may  be  obtained  by  means 

of  one  reduction  gear  having  a  special  toothing, 
thus  expensive. 

The  consequent  speed  limitation  of  the  print- 
55  ing  support  shiftment,  due  to  the  use  of  step 

motor  having  a  great  number  of  poles  or  to  the 
use  of  reduction  gears,  is  to  be  considered. 

Generally  the  matrix  serial  printers  are  bidirec- 
tional,  that  is  they  are  able  to  print  through 

60  passes  from  the  left  to  right  as  well  as  from  right 
to  left  indifferently. 

A  pass  generally  requires  less  than  1  sec  to  be 
executed.  The  advancement  of  the  support 
between  a  pass  and  the  subsequent  one  must  be 

65  therefore  executed  in  the  shortest  possible  time. 
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For  instance  the  execution  of  a  line  feed  in  100 
msec  time  affects  the  printer  throughput  of  10%. 

The  currently  used  line  spacing  has  a  wideness 
of  176  or  178  (respectively  4,25  mm  and  3,18 
mm). 

If  a  support  advancement  of  17288  (0,0875  mm) 
occurs  at  each  step  motor  pass,  line  feed 
advancement  of  176  requires  48  motor  passes. 
Likewise  a  lead  of  178  requires  36  motor  passes. 

It  is  known  that  the  step  motors  have  a  well 
limited  speed  range,  of  n  passes  per  second, 
within  which  they  may  operate  with  an  almost 
constant  rated  torque. 

Beyond  a  certain  speed  the  torque  rapidly 
decreases. 

It  is  therefore  suitable  that  the  line  feed  be 
performed  with  the  lesser  number  of  motor 
passes  in  order  not  to  penalize  the  execution  time 
of  the  line  feeds. 

These  disadvantages  are  still  present  at  some 
extent  in  the  multi-pass  matrix  printing  disclosed 
in  GB—  A—  2033844. 

This  prior  art  discloses  a  printer,  where  in  order 
to  obtain  an  improved  printing  quality,  the  print- 
ing  is  performed  in  two  passes,  the  printing 
support  being  moved,  relative  to  the  printing 
head,  by  a  distance  equal  to  half  the  pitch  of 
vertically  adjacent  printing  elements,  before  print- 
ing  is  performed  in  the  second  pass.  Clearly  if  the 
pitch  between  adjacent  printing  is  1772  (0,35  mm) 
the  elementary  paper  advancement  which  the 
printer  must  be  able  to  provide  is  17144  (0,175 
mm)  and  a  line  feed  of  176  requires  24  step  motor 
passes,  as  compared  to  the  48  steps  required  in 
the  embodiment  disclosed  by  US  —  A  —  4,159,882. 

The  present  invention  creates  a  new  high 
quality  printing  method  which  prevents  the  dis- 
advantages  mentioned  above  and  which  may  be 
used  with  fast  and  economical  dot  matrix  printers 
where  character  printing  is  performed  according 
to  a  conventional  9x5  or  9x9  dot  matrix. 

The  method  allows  to  obtain  quality  character 
printing  according  to  a  dot  matrix  of  18  lines  per 
an  arbitrary  column  number. 

According  to  the  invention  the  high  quality 
printing  is  obtained  with  a  first  printing  pass 
followed  by  a  printing  support  advancement 
equal  to  1,5  times  the  vertical  pitch  between  two 
needle  axis  and  with  a  subsequent  pass. 

In  this  way  the  elementary  advancement  of  the 
printing  support  is  of  about  1748  (0,53  mm)  that  is 
such  as  to  be  performed  without  the  mentioned 
inconvenients  by  a  pin  tractor  feeding  device  too. 

The  feeding  devices  may  be  operated  by  low 
cost  step  motor  with  low  reduction  ratios  (1/5) 
which  can  be  easily  embodied  with  one  toothed 
gear  and  therefore  involves  little  slacks. 

Besides,  the  line  feed  operations  may  be 
executed  with  a  lesser  number  of  motor  steps 
because  the  elementary  motor  step  may  tally  with 
the  elementary  advancement  of  the  printing 
support  of  1748  (0,53  mm);  high  line  feed  is 
therefore  obtained. 

Other  advantages  are  further  obtained  with  the 
method  object  of  the  invention. 

A  printer  having  a  9  needle  head  is  preferably 
used  in  such  method.  The  use  of  a  9  needle  head 
enables  the  character  printing  by  dots  arranged 
according  to  a  matrix  of  18  lines  per  an  arbitrary 

5  column  number. 
The  line  distribution  is  not  uniform:  a  central 

field  of  the  matrix,  having  16  lines  uniformly 
spaced  by  a  pitch  equal  to  the  half  of  the  pitch, 
centre  to  centre,  between  two  contiguous 

to  needles,  is  obtained.  Above  the  first  line  of  the 
central  field  a  printing  line  is  available  at  a 
distance  equal  to  the  pitch,  centre  to  centre, 
between  two  needles.  Below  the  last  line  of  the 
central  field  a  printing  line  is  available  at  a 

75  distance  equal  to  the  pitch,  centre  to  centre, 
between  two  needles.  Practically  the  central  field 
may  be  used  for  the  high  quality  printing  accord- 
ing  to  a  matrix  of  16xN. 

The  upper  line  can  be  used  for  accent  marks, 
20  "umlaut"  and  overscoring. 

The  lower  line  can  be  used  for  underscoring. 
With  such  16xN  matrix  the  best  utilization  is 

obtained  of  the  character  generators,  that  is  of  the 
memories  used  to  describe  the  character  to  be 

25  printed  which,  as  known,  are  byte  arranged,  that 
is  with  a  parallelism  of  8  bits. 

The  underscoring,  overscoring  and  stressing  of 
the  various  characters  to  be  printed  are  not 
generally  included  in  the  character  generators  but 

30  are  obtained  as  additional  feature,  added  to  the 
character  shape  as  described  by  the  character 
generator  and  provided  by  additional  command 
signals. 

Therefore  the  character  generators,  with  8  bit 
35  parallelism  may  control  the  printing  according  to 

the  central  matrix  field  of  16xN  dots,  whilst  the 
upper  and  lower  line  of  the  matrix,  above  and 
below  the  central  matrix  field  may  be  used  for 
overscoring  and  underscoring  provided  by 

40  additional  command  signal. 
In  this  respect  it  should  be  noted  that 

GB  —  A  —  2033844  discloses  how  to  control  nine 
printing  elements  with  byte  organized  character 
descriptors: 

45  Five  bits  in  the  byte  are  always  related  to  the 
five  central  elements  of  the  column  of  printing 
elements  and  one  bit  indicates  if  the  two  remain- 
ing  bits  are  to  be  related  for  control  to  upper  two 
or  lower  two  elements  of  the  printing  elements. 

so  Thus  the  character  descriptor  bytes  may  simul- 
taneously  control  seven  and  no  more  of  the  nine 
printing  elements  and  although  allowing  the 
printing  of  capital  letters  as  well  as  descending 
lower  cases  such  as  p,  q,  g,  j  they  cannot  simul- 

55  taneously  control  the  upper  two  and  the  lower 
two  of  the  nine  printing  elements. 

This  precludes  the  undistorted  printing  of  particu- 
lar  fonts,  such  as  parenthesis,  brackets,  and  other 
possible  symbols  which  require  the  simultaneous 

60  use  of  the  upper  and  lower  printing  elements.  On 
the  contrary  in  the  method  and  related  printer  which 
is  the  object  of  the  invention  the  characters  may  be 
printed  according  to  a  matrix  of  16xN  dots,  without 
any  restriction  as  to  the  control  of  the  8  printing 

65  elements  at  each  pass. 
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These  and  other  features  will  appear  more 
:learly  from  the  following  description  of  the 
method  object  of  the  invention  and  from  the 
enclosed  drawings  where: 

Figure  1  show  the  needle  ends  of  a  printing 
head  preferably  used  in  carrying  out  the  method 
object  of  the  invention. 

Figure  2  and  3  show  horizontal  marks  obtain- 
able  with  one  of  such  head  needles  depending  on 
the  head  speed,  and  the  needle  actuation  frequ- 
ence  being  the  same. 

Figure  4  shows  the  vertical  printing  positions 
obtainable  with  the  method  object  of  the  inven- 
tion. 

Figure  5  shows  an  example  of  quality  charac- 
ters  obtainable  with  the  method  object  of  the 
invention. 

Figure  6  shows  a  preferred  embodiment  of  the 
printing  support  feeding  mechanism  used  in 
carrying  out  the  method  object  of  the  invention. 

Figure  7  shows  the  architecture  of  an  electronic 
control  system  of  a  printer  able  to  carry  out  the 
method  object  of  the  invention. 

Figure  1  shows  the  ends  1,  2,  ...,  9  of  the 
printing  needles  of  a  dot  matrix  printing  head 
known  in  the  art. 

The  needles  ends  are  arranged  in  a  column. 
The  needles,  having  a  circular  section,  have  a 

diameter  D  of  about  0,33  mm  and  their  ends  are 
arranged  with  a  centre  distance  P  of  1772  (0,352 
mm). 

Each  of  the  needles  can  be  selectively  actuated 
in  a  perpendicular  direction  as  to  the  drawing 
plane  in  order  to  mark  with  its  ends  a  circujar 
point  (having  the  needle  diameter)  on  a  printing 
support  coinciding  with  the  drawing  plane. 

The  simultaneous  operation  of  all  the  needles 
allows  the  marking  of  a  vertical  segment  consist- 
ing  of  nine  dots  on  the  printing  support,  for  the 
following  referred  to  as  "paper". 

The  segment  "granulation"  is  immediately 
visible. 

The  printing  head  slides  on  the  paper  in  the 
horizontal  direction  shown  by  the  arrow  F. 

For  instance  a  head  transfer  speed  F  of  107sec 
is  commonly  used  (25,4  cm/sec). 

A  needle  operation  requires  a  certain  time. 
A  maximum  actuation  frequency  therefore 

exists. 
Such  frequency  depends  on  the  kind  of  the 

head  and  may  range  from  500  Hz,  for  low  cost 
heads,  to  2000  Hz,  for  high  performance  heads. 

The  printing  of  a  horizontal  line,  constituted  by 
dots  having  a  pitch  P1,  centre  to  centre,  equal  to 
1750  (0,508  mm)  is  obtained  (Fig.  2),  if  the  same 
needle  1  of  Fig.  1  is  actuated  in  succession  at  the 
frequency  of  500  Hz,  and  the  transfer  speed  of  107 
sec  (25,4  cm/sec).  The  "granulation"  of  the  so 
obtained  line  is  immediately  visible. 

It  is  however  clear  that  by  reducing  the  head 
speed,  for  instance  to  57sec  (12,7  cm/sec),  the 
marking  of  an  horizontal  line  is  obtained  which  is 
constituted  by  dots  having  a  pitch  P2,  centre  to 
centre,  equal  to  17100  (0,254  mm). 

In  this  case  the  printed  dots,  of  diameter  of  0,33 

mm,  partially  overlap  forming  a  continuous  line 
(Fig.  3). 

A  good  printing  quality  is  therefore  obtained, 
for  the  horizontal  segments,  by  suitably  reducing 

5  the  speed  of  the  head  depending  on  the  maxi- 
mum  frequency  allowed  to  the  needle  actuation. 

According  to  the  invention  method  a  quality 
printing  for  vertical  or  inclined  segments  is 
obtained  with  two  printing  passes  and  with  the 

10  advancement  of  the  printing  support  between  a 
pass  and  the  subsequent  one,  of  a  quantity  H=1,5 
P,  that  is  1748  (0,53  mm). 

In  this  way,  the  horizontal  printing  positions 
obtained  with  the  first  pass  add  to  the  horizontal 

15  printing  positions  obtained  with  the  second  pass 
and  shown  in  Fig.  4  with  1A,  2A,  ...,  9A. 

The  set  of  all  the  obtainable  horizontal  printing 
positions  together  with  the  transversal  shifting  of 
the  head  defines  a  matrix  of  possible  printing 

20  positions  where  the  column  number  N  varies 
according  to  the  head  speed  and  to  the  actua- 
tion  instant  of  the  needles  as  to  the  head  posi- 
tion. 

The  horizontal  resolution  is  beyond  the  purpose 
25  of  this  invention.  The  number  of  matrix  printing 

line  is  equal  to  18  so  distributed:  A  matrix  central 
field  consist  of  16  printing  lines  uniformly  spaced 
by  a  vertical  path  equal  to  17144  (0,176  mm). 

In  such  field,  the  vertical  marking  of  all  the 
30  possible  printing  positions  constitutes  a  con- 

tinuous  segment  where  the  printed  dots,  each  of  a 
diameter  of  0,33  mm,  widely  overlap  with  conti- 
guous  dots.  In  case  of  inclined  segments  too  the 
partial  overlapping  of  contiguous  dots  is  still 

35  obtained  for  a  wide  slope  range  from  0°  to  more 
than  45°  as  to  a  vertical  line. 

Dot  composed  characters  having  an  excellent 
printing  quality  are  therefore  obtained  and  letters 
A  and  p  are  shown  in  Fig.  5  for  exemplification 

40  purposes. 
Above  the  central  field  a  dot  printing  line  is 

available  with  a  centre  distance  as  to  the  contigu- 
ous  one  equal  to  1772  (0,352  mm).  These  printing 
positions  can  be  used  for  overscoring  the  letters 

45  composed  in  the  central  field  of  the  matrix. 
The  overscoring  printing  does  not  interfere  with 

and  does  not  overlap  the  printing  in  the  field 
below. 

Likewise,  a  line  of  dot  printing  positions  is 
so  available  below  the  central  field  with  a  distance  as 

to  the  contiguous  one  equal  to  1772  (0,352  mm). 
Such  printing  positions  can  be  used  for  the 

underscoring  of  letters  composed  in  the  central 
field  of  the  matrix. 

55  '  The  underscoring  printing  does  not  interfere 
with  and  does  not  overlap  the  impressions  in  the 
upper  field. 

Fig.  5  provides  an  overscoring  and  an  under- 
scoring  example. 

60  The  printing  support  advancement  between  a 
printing  pass  and  the  subsequent  one  is  suitably 
obtained  with  one  step  of  a  step  motor  12  (Fig.  6). 

The  step  motor  of  economical  type  may  have  a 
pass  angle  equal  to  7,5°.  The  printing  support  can 

65  be  advanced  with  pin  wheels  16  having  a  feeding 
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circumference  equal  to  5"  (12,7  cm)  corre- 
sponding  to  a  diameter  D  of  about  4  cm. 

This  is  an  usual  size  for  feeding  wheels  used  in 
the  printers. 

A  paper  feed  of  1",48  (0,53  mm)  corresponds  to 
an  angular  rotation  of  1/240  of  circumference  that 
is  of  1,5°,  for  wheels  of  the  mentioned  size. 

This  angular  rotation  can  be  obtained  by  coup- 
ling  the  step  motor  to  the  pin  wheels  through  a 
reduction  toothed  pair  G1,  G2  having  a  ratio  of 
1:5. 

Such  pair  may  be  easily  embodied  with  conven- 
tional  toothing  having  involute  profile  and  involv- 
ing  little  slacks. 

The  use  of  such  feeding  mechanism  allows  to 
obtain  standard  line  feed  passes  of  176  and  178 
through  8  and  6  motor  steps  respectively.  High 
paper  feeding  speed  can  be  therefore  obtained. 

The  invention  method  provides  also  advan- 
tages  in  terms  of  electronic  control  architecture 
character  description  matrixes  (character 
generators). 

Figure  7  shows,  in  schematic  form,  the  architec- 
ture  of  an  electronic  control  system  of  a  printer 
able  to  carry  out  the  invention  method.  The 
system  comprises  a  microprocessor  10,  a  pro- 
grammable  I/O  gate  11,  a  register  13,  a  control 
memory  14  and  a  programmable  communication 
interface  15. 

All  such  devices  are  available  as  integrate 
circuit. 

For  instance  the  mentioned  devices  are  mar- 
keted  by  US  firm  INTEL  with  code: 

microprocessor  10:  code  8085 
programmable  gate  11:  code  8155 
control  memory  14:  code  8316A 
programmable  communication 

interface:  code  8250 

Register  13,  which  may  be  an  8  bit  register  is 
marketed  by  several  integrated  circuit 
manufacturers  (Texas,  Fairchild,  Motorola)  with 
code:  LS  373. 

For  detailed  information  about  such  devices 
reference  is  made  to  manufacturer  manuals. 

Only  the  information  necessary  for 
understanding  the  operation  of  the  disclosed 
architecture  is  given  in  the  following. 

Microprocessor  10  is  supplied  with  8  input/ 
output  pins,  for  data  and  addresses,  which  are 
connected  to  8  leads. 

These  leads  constitute  bus  AD07. 
Microprocessor  10  is  provided  with  8  address 

output  pins  which  are  connected  to  8  leads. 
These  leads  constitute  address  bus  A8  —  15. 
Microprocessor  10  is  further  provided  with: 
—  an  output  CK  for  sending  a  cyclical  timing 

signal  to  other  system  components, 
—  an  output  ALE  for  sending  an  address 

"strobe"  signal, 
—  two  interrupt  inputs  RST  and  TRAP  for  receiv- 

ing  two  separate  program  interrupt  signals. 
Programmable  gate  11  is  provided  with  input/ 

output  pins  BUSP  connected  to  BUS  ADO—  7  and 

with  three  groups  of  input/output  gates  A,  B,  C 
having  8,  8,  6  pins  respectively. 

The  gate  is  programmable  as  the  transfer  direc- 
tion  of  the  several  input/output  groups  can  be  pre- 

5  established  by  means  of  suitable  control  signals. 
Gate  11  includes  a  set  of  256  8  bit  registers 

which  may  be  used  as  auxiliary  memory  and  are 
indicated  as  BUFFER  24  in  Fig.  7,  a  timing  counter 
25  and  a  support  register  AA,  BB,  CC  for  outputs 

10  A,  B,  C  respectively. 
The  counter  can  be  pre-set  at  a  prefixed  binary 

value. 
Gate  11  is  further  provided  with: 
—  an  input  T.I.  for  receiving  timing  pulses, 

is  —  an  output  T.O.  for  delivering  a  timing  pulse. 
The  pulses  received  by  terminal  T.I.  cause  the 

timing  counter  25  to  decrement. 
When  the  counter,  owing  to  the  decrement,  is  at 

binary  status  0  (zero)  a  timing  signal  is  available 
20  at  terminal  T.O. 

—  an  input  CE  for  receiving  a  selection/enable 
signal  of  the  gate.  Register  13  is  provided  with  a 
set  of  8  inputs  IN  connected  to  bus  ADO  —  7,  with  a 
strobe  input  IEN  for  input  signals  strobing  con- 

25  nected,  through  lead  17,  to  the  microprocessor 
output  ALE,  and  with  a  set  of  8  outputs  OUT. 

Control  memory  14,  having  a  8  bit  parallelism 
and  a  2K  byte  size,  is  provided  with  11  address 
inputs. 

30  Eight  of  these  are  connected,  through  a  channel 
18  to  the  outputs  of  register  13. 

The  remaining  three  inputs  are  connected  to 
suitable  leads  of  channel  A8  —  15,  through 
channel  19. 

35  Memory  14  is  provided  with  8  data  outputs 
connected  to  bus  ADO  —  7  through  channel  19,  and 
with  an  input  CE2  controlling  the  outputs.  When 
CE2  is  at  logical  level  1  the  outputs  are  enabled. 

Otherwise  the  outputs  are  virtually  isolated. 
40  The  programmable  communication  interface  15 

serially  receives  some  input  data  DATA  IN  from  a 
modem. 

As  soon  as  a  character  is  completely  received, 
interface  15  delivers  an  interrupting  signal  on 

45  output  INT. 
When  interface  15  receives  an  enabling  signal 

on  input  CE3  the  received  character  is  transferred 
to  a  8  output  set  connected  to  bus  ADO  —  7.  The 
interface  operations  are  timed  by  a  timing  signal 

so  received  at  an  input  CK1  connected  to  output  CK 
of  microprocessor  10  through  lead  20.  The 
enabling  inputs  CE1,  CE2,  CE3,  are  respectively 
connected  to  the  higher  weight  leads  A13,  A14, 
A15of  busA8—  15. 

55  Input  Tl  of  gate  1  1  is  connected  to  output  CK  of 
processor  10  through  lead  21. 

Output  TO  of  gate  11  is  connected  to  input 
TRAP  of  processor  10  through  lead  22. 

Likewise  the  output  INT  of  interface  15  is  con- 
60  nected  to  input  RST  of  processor  10  through  lead 

23. 
Output  set  A  of  gate  1  1  has  two  outputs  respec- 

tively  connected  to  two  leads  N1,  N2. 
Actuation  signals  are  sent,  through  these  two 

65  leads,  to  needle  1  and  2  respectively  of  the 

5 



I )  121  8 8 2  u 

jrinting  head,  that  is  to  two  upper  needles  of  the 
>rinting  column. 

Output  set  B  of  gate  11  has  seven  outputs 
:onnected  to  leads  N3,  N9  respectively. 

Actuation  signals  are  sent  through  these  leads 
o  needles  3,  ...,  9  respectively  of  the  printing 
lead. 

The  eighth  output  of  set  B  is  connected  to  lead 
5TR. 

A  STROBE  signal  is  sent  through  such  lead, 
which,  ANDed  with  the  signal  present  on  leads 
M1,  ...,  N9,  causes  the  selective  and  contem- 
aoraneous  actuation  of  a  certain  number  of 
needles. 

Output  set  C  supplies  control  signals  to  the 
notor  causing  the  printing  carriage  movement 
and  the  printing  support  advancement. 

Memory  14  stores  suitable  control  programs  for 
processor  10,  consisting  of  8  bit  instructions  as 
well  as  character  description  tables.  An 
alphanumeric  character  which  has  to  be  com- 
posed  in  a  matrix  of  9  vertical  dots  per  7  horizon- 
tal  dots  is  embodied  by  e  7  byte  table.  A  high 
quality  type  which  has  to  be  composed  in  a  matrix 
of  16  vertical  dots  per  N  horizontal  dots  and  which 
is  actually  printed  with  two  passes,  is  embodied 
by  two  N  byte  tables  (Table  1  and  Table  2  of  Fig. 
7).  The  system  operation  is  very  simple. 

When  interface  15  receives  a  character  it  sends 
an  interruption  signal  to  the  output  INT,  both  in 
case  such  character  is  a  type  to  be  printed  and  in 
case  it  is  a  command  (space,  lead,  carriage  return, 
etc.).  Such  INT  signal  received  by  processor  10 
stars  an  interruption  handling  program. 

In  other  words  processor  10  cyclically  puts 
suitable  address  information  on  bus  ADO—  7  and 
A8—  15  and  fetch  from  memory  14  program 
instructions. 

Thanks  to  the  execution  of  such  program,  pro- 
cessor  10  receives,  through  bus  ADO  —  7,  the 
character  available  at  the  output  of  interface  15 
and  handles  it. 

If  the  received  character  is  a  command,  the 
processor  10  goes  on  by  executing  it. 

In  particular  the  received  character  can  indicate 
that  the  types  to  be  printed  must  be  of  a  high 
quality. 

In  this  case  the  processor  stores  the  infor- 
mation  into  a  suitable  internal  register  or  into 
buffer  24  of  gate  11. 

As  soon  as  a  code  corresponding  to  a  letter  to 
be  printed  is  received,  it  is  loaded  into  a  "line 
buffer"  zone. 

It  is  further  used  as  addressing  code  for 
memory  14  where  a  first  character  description 
table  is  identified. 

The  first  byte  of  such  table  is  read  out  by 
processor  10  and,  with  suitable  shift  operations,  it 
is  partially  loaded  into  register  A  of  gate  11  and 
the  remaining  part  into  register  B. 

In  other  words  the  eight  bits,  whose  logical 
level  1  or  0,  indicates  if  the  corresponding  needle 
has  to  be  energized  or  not,  are  coupled  to  suitable 
needles. 

During  a  first  printing  pass  eight  bits  are 

coupled  to  needles  2,  ...,  9.  An  intormation 
corresponding  to  a  printing  command  is  also 
loaded  into  the  eighth  bit  of  register  B  and  the 
selective  actuation  of  the  needles  therefore  takes 

5  place. 
Since  this  instant  processor  10  is  free  to  super- 

vise  control  operation  different  from  the  printing 
command. 

Further  the  timing  counter  is  present,  which 
<o  then  decrements  for  the  timing  pulses  received 

from  input  Tl. 
The  read  out  memory  operations,  the  read  out 

byte  processing  operations,  the  A,  B,  register 
loading  operations  occur  in  few  cycles  of  pro- 

w  cessor  10  and  therefore  in  a  few  microsecond 
time  which  is  neglectable  compared  with  the 
enabling  period  of  the  printing  operations. 

The  timing  counter  of  gate  1  1  defines,  by  its 
setting  to  zero,  the  time  interval  between  a  print- 

zo  ing  operation  and  the  subsequent  one.  Typically 
such  interval  may  be  of  2  msec. 

After  such  2  msec  the  zero  setting  of  gate  11 
counter  generates  an  interruption  signal  at  output 
TO  which,  received  by  processor  10  causes  the 

25  fetch  from  memory  of  a  second  byte  of  the 
character  description  table. 

The  already  mentioned  operation  are  repeated 
and  the  printing  of  a  second  dot  column  is 
commanded. 

30  In  this  way  the  printing  of  the  letter  corre- 
sponding  to  the  first  pass  is  performed. 

Meanwhile,  if  other  characters  to  be  printed 
have  been  sent  from  interface  15  to  the  system, 
these  had  been  stored  in  gate  11  memory  buffer. 

35  The  printing  corresponding  to  the  first  pass  takes 
place  for  each  of  these  characters  orderly  fetched 
by  processor  10. 

As  soon  as  the  printing  of  a  line  has  been 
completed  processor  10  acts  on  the  feeding 

40  devices  of  the  printing  support  which  is  advanced 
of  1,5P. 

The  list  of  the  characters  to  be  printed,  stored  in 
gate  11  buffer,  is  now  used  to  inversely  address 
the  second  description  tables  contained  in 

45  memory  14. 
During  such  second  pass  the  bytes  read  out 

from  memory  are  coupled  to  needles  1,  ...,  8 
instead  of  to  needles  2,  ...,  9,  by  means  of  shift 
operations. 

so  In  this  way  the  high  quality  printing  is  com- 
pleted. 

Clearly  the  second  printing  pass,  above  dis- 
closed  as  performed  with  reverse  order,  that  is 
with  the  printing  head  return  movement,  can  also 

55  be  executed  in  direct  order  if  preceded  by  a  return 
operation  of  the  printing  head. 

The  previous  description  only  refers  to  the 
features  essential  to  the  invention  understanding 
and  completely  omits  those  features  which  are 

60  not  important  for  the  invention  purposes,  such  as 
the  motor  control  for  moving  the  printing  head  or 
the  printing  support. 

However  concise  the  description  points  out  that 
each  bit,  included  in  the  character  description  in 

65  memory  14,  constitutes  an  information  concern- 
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mg  the  actuation  or  the  non-actuation  of  a  corre- 
sponding  needle  and  that  the  correlation  bit/ 
needle  is  arranged  according  to  the  printing  pass. 

This  selective  correlation  according  to  a  print- 
ing  pass  is  essential  for  the  control  of  a  9  needle 
head  (generally  M  needles)  with  a  8  binary  code 
(generally  M-1)  and  is  characteristic  of  the  present 
invention.  Obviously  such  selective  correlation  is 
not  essential  in  case  a  head,  having  a  number  of 
needles  equal  or  lesser  than  the  number  of  bits 
constituting  each  column  of  the  character  descrip- 
tion  table,  is  used  for  quality  printing. 

Practically,  as  the  memories  available  on  the 
market  have  an  8  bit  parallelism  the  problem  does 
not  occur  for  the  control  of  7  or  8  needle  heads 
which  enable  to  compose  quality  letters  accord- 
ing  to  a  matrix  of  12  or  14  lines  per  N  columns. 

In  the  previous  description  it  has  been  shown 
that  the  several  character  description  bytes  to  be 
printed,  once  fetched  from  the  table  are  pro- 
cessed  by  processor  10  and  loaded  into  register 
A,  B. 

Practically  it  is  also  possible  to  process  such 
bytes  and  load  them  in  a  zone  of  BUFFER  24  in 
order  to  have  them  ready  as  soon  as  their  use  is 
required. 

In  this  way  the  time  interval  can  be  further 
reduced  between  the  instant  when  gate  1  1  gener- 
ates  the  interruption  signal,  corresponding  to  a 

•printing  timing,  and  the  instant  when  the  infor- 
mation  is  available  in  registers  AA,  BB. 

In  this  case  processor  10  has  only  to  control  the 
information  transfer  from  Buffer  24  to  registers 
AA,  BB  with  a  very  reduced  cycle  number.  Even  if 
in  the  previous  description  reference  is  made  to 
needles  as  impression  elements,  the  invention  is 
not  limited  to  the  field  of  matrix  printers  using 
impression  needles,  not  to  the  impact  printers. 
The  invention  method  may  be  suitable  for  all  the 
serial  matrix  printers  where  the  character  printing 
is  obtained  by  dot  composition  and  the  dots  are 
impressed  on  the  printing  support  by  a  column  of 
printing  elements  through  impact,  electrical  dis- 
charge,  ink  thermal  transfer  or  similar. 

Likewise  the  invention  does  not  refer  only  to 
impression  elements  vertically  arranged  as  to  the 
printing  line  but  also  to  elements  arranged 
according  to  inclined  directions  as  to  the  printing 
line. 

Claims 

1.  High  quality  printing  method  by  means  of  a 
matrix  serial  printer  provided  with  an  N  printing 
elements  column  arranged  with  a  vertical  pitch  P 
centre  to  centre  the  one  from  the  other,  the 
printing  elements  being  shifted  transversally  to 
said  column  along  a  printing  support  line  and 
being  selectively  actuated  during  said  transversal 
movement,  the  printer  comprising  means  for 
advancing  said  printing  support  in  the  direction  of 
said  element  column  by  a  discrete  quantity  equal 
to  a  fixed  amount  of  said  vertical  pitch  P,  consist- 
ing  in 

—  the  execution  of  a  first  line  printing  operation 

through  a  first  transversal  pass  of  said  printing 
elements, 

—  the  advancing  of  said  printing  support  by  said 
discrete  quantity  in  the  direction  of  said  element 

s  column, 
—  the  execution  of  a  second  printing  operation 

of  said  line  with  a  second  transversal  pass  of  said 
needles, 

—  the  method  being  characterized  in  that  said 
10  discrete  quantity  equals  1,5  times  the  vertical 

pitch  P  of  said  printing  elements  and  in  that  for 
printing  dot  composed  alphanumeric  characters, 
the  lower  N-1  of  said  printing  elements  are 
selectively  actuated  during  said  first  pass  and  the 

is  upper  N-1  of  said  printing  elements  are  selec- 
tively  actuated  during  said  second  pass.. 

2.  Method  as  per  claim  1  wherein  said  printing 
elements  actuation  is  effected  by  command  of  a 
first  and  a  second  succession  of  binary  codes  of 

20  N-1  bits,  contained  in  a  character  description 
memory  and  read  out,  one  at  a  time  from  said 
memory,  further  characterized  in  that  the  first 
printing  operation  with  a  first  pass  is  performed 
by  relating  each  of  the  N-1  binary  code  bits  of 

25  said  first  succession  to  the  control  of  said  lower 
N-1  elements  in  said  N  element  column  and  the 
second  operation  is  performed  by  relating  each  of 
the  N-1  binary  code  bits  of  said  second  succes- 
sion  to  the  control  of  said  upper  N-1  elements  in 

30  said  N  element  column. 
3.  High  quality  dot  matrix  serial  @  printer  pro- 

vided  with  a  N  printing  elements  column 
arranged  with  a  vertical  pitch  P  centre  to  centre 
the  one  from  the  other  comprising: 

35  means  for  shifting  the  printing  elements  trans- 
versally  to  said  column,  along  a  printing  support 
line, 

means  for  selectively  actuating  said  printing 
elements  during  said  transversal  shift, 

40  means  for  advancing  said  printing  support  in 
the  direction  of  said  element  column  by  a  discrete 
quantity  equal  to  a  fixed  amount  of  said  vertical 
pitch  P,  a  high  quality  printing  being  obtained  by 
the  execution  of  a  first  line  printing  operation 

45  through  a  first  transversal  pass  of  said  printing 
elements,  the  advancing  of  said  printing  support 
by  said  discrete  quantity  in  the  direction  of  said 
element  column  and  the  subsequent  execution  of 
a  second  printing  operation  of  said  line  with  a 

so  second  transversal  pass  of  said  printing  elements, 
characterized  in  that  said  means  for  advancing 

said  printing  support  comprise  a  step  motor 
providing  an  advancement  of  said  printing 
support  equal  to  1,5  times  the  vertical  pitch  P 

55  centre  to  centre,  of  said  elements,  the  printing  of 
high  quality  dot  composed  alphanumeric  charac- 
ters  being  obtained  by  the  selective  actuation  of 
the  lower  N-1  of  said  elements  during  said  first 
pass  and  the  selective  actuation  of  the  upper  N—  1 

60  of  said  elements  during  said  second  pass. 
4.  High  quality  dot  matrix  serial  printer  as 

claimed  in  claim  3  where  the  printing  elements 
are  in  number  of  9  and  said  means  for  selectively 
actuating  the  printing  elements  comprise  a  cen- 

65  tral  processor  (10)  with  8  bit  parallelism,  a  pro- 
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grammable  port  (11)  having  a  plurality  of  output 
registers  (AA,  BB,  CC),  loadable  by  said  pro- 
cessor  and  having  a  total  parallelism  greater 
than  8  bits,  an  8  bit  parallelism  control  memory 
(14)  having  a  first  program  storing  section,  a 
second  and  a  third  section  storing  first  and 
second  character  description  tables  (Table  1  and 
Table  2)  respectively  for  the  selective  control  of 
said  printing  elements  during  said  first  and 
second  transversal  pass  respectively,  said 
second  storing  section  being  coupled  by  said 
central  processor  to  a  first  portion  of  said  output 
registers  (AA,  BB,  CC)  for  the  selective  control  of 
the  lower  8  of  said  9  elements,  said  third  storing 
section  being  coupled  by  said  central  processor 
(10)  to  a  second  portion  of  said  output  registers 
for  the  selective  control  of  the  upper  8  of  said  9 
elements. 

Patentanspriiche 

1.  Hochwertiges  Druckverfahren  unter  Verwen- 
dung  eines  Matrix-Seriendruckers  mit  einer 
Kolonne  von  N  Druckelementen,  die  mit  einem 
gegenseitigen  Mittenabstand  P  vertikal  ange- 
ordnet  sind  und  wobei  die  Druckelemente  recht- 
winkelig  zur  Erstreckung  der  Kolonne  langs  eines 
Druckertragers  verschoben  und  dabei  selektiv 
betatigt  werden  und  wobei  der  Drucker  ferner 
Einrichtungen  aufweist,  mit  denen  der  Drucker- 
trager  in  der  Erstreckungsrichtung  der  Elemen- 
tenkolonne  um  einen  diskreten  Abstand  fort- 
schaltbar  ist,  der  einem  vorgegebenen  Vielfa- 
chen  des  vertikalen  Mittenabstands  P  entspricht; 
mit  folgender  Schrittfolge: 

a)  Ausfiihren  einer  ersten  Zeilendruckoperation 
wahren  einer  ersten  Transversalbewegung  der 
Druckelemente; 

b)  Fortschalten  des  Druckertragers  um  den 
diskreten  Abstand  in  Richtung  der  Elementenko- 
lonne; 

c)  Ausfuhrung  einer  zweiten  Druckoperation 
der  Zeile  wahrend  einer  zweiten  Transversalbe- 
wegung  der  Druckelemente  (Nadeln); 

dadurch  gekennzeichnet,  daft  der  diskrete 
Abstand  dem  anderthalbfachen  (1,5-fachen)  Mit- 
tenabstand  P  der  Druckelemente  entspricht  und 
daB  zum  Drucken  aus  Punkten  zusammengesetz- 
ter  alphanumerischer  Zeichen  die  unteren  N-1 
Druckelemente  selektiv  wahrend  der  ersten 
Transversalbewegung  und  die  oberen  N-1  Druk- 
kelemente  selektiv  wahrend  der  zweiten  Trans- 
versalbewegung  betatgit  werden. 

2.  Verfahren  nach  Anspruch  1,  wobei  die  Beta- 
tigung  der  Druckelemente  durch  einen  Befehl 
einer  ersten  und  einer  zweiten  Folge  von  Binar- 
codes  mit  N-1  Bits  bewirkt  wird,  die  in  einem 
Zeichendeskriptorspeicher  enthalten  sind  und 
von  denen  jeweils  einer  aus  diesem  Speicher 
ausgelesen  wird,  dadurch  gekennzeichnet,  daft 
die  erste  Druckoperation  wahrend  der  ersten 
Transversalbewegung  durch  Verwenden  jedes 
der  N-1  Binarcodebits  der  ersten  Folge  zur 
Steuerung  der  unteren  N-1  Elemente  der  insge- 
samt  N  Elemente  umfassenden  Kolonne  ausge- 

fuhrt  wird  und  die  zweite  Druckoperation  durch 
Verwenden  jedes  der  N-1  Binarcodebits  der 
zweiten  Folge  zur  Steuerung  der  oberen  N-1 
Elemente  der  insgesamt  N  Elemente  umfassen- 

5  den  Kolonne  ausgefuhrt  wird. 
3.  Hochwertiger  Punktmatrix-Seriendrucker  mit 

einer  N  Druckelemente  umfassenden  Kolonne 
von  Druckelementen  mit  einem  gegenseitigen 
Mittenabstand  P  sowie 

10  a)  einer  Einrichtung  zum  Verschieben  der  Druk- 
kelemente  langs  eines  Druckertragers  quer  zur 
Erstreckungsrichtung  der  Kolonne; 

b)  Mitteln  zum  selektiven  Betatigen  der  Drucke- 
lemente  wahrend  dieser  Transversalbewegung; 

15  c)  einer  Einrichtung  zum  Fortschalten  des 
Druckertragers  in  Richtung  der  Elementenko- 
lonne  um  jeweils  einen  diskreten  Abstand,  der 
einem  vorgegebenen  Vielfachen  des  vertikalen 
Mittenabstands  P  entspricht;  wobei  ein  hochwer- 

20  tiger  Druck  dadurch  entsteht,  daft 
d)  wahrend  einer  ersten  Transversalbewegung 

der  Druckelemente  eine  erste  Zeilendruckopera- 
tion  ausgefuhrt  wird, 

e)  der  Druckertrager  um  den  diskreten  Abstand 
25  in  Richtung  der  Elementenkolonne  fortgeschaltet 

wird  und 
f)  anschlieftend  wahrend  einer  zweiten  Trans- 

versalbewegung  der  Druckelemente  eine  zweite 
Druckoperation  durchgefuhrt  wird; 

30  dadurch  gekennzeichnet,  daft  die  Einrichtung 
zum  Fortschalten  des  Druckertragers  einen 
Schrittmotor  umfaftt,  der  den  Druckertrager 
jeweils  um  das  1,5-fache  des  vertikalen  Mittenab- 
stands  P  der  Druckelemente  fortschaltet; 

35  und  daB  der  Druckhochwertiger,  aus  Punkten 
zusammengesetzter  alphanumerischer  Zeichen 
durch  selektive  Betatigung  der  unteren  N-1  Ele- 
mente  wahrend  der  ersten  Transversalbewegung 
und  durch  selektive  Betatigung  der  oberen  N-1 

40  Elemente  wahrend  der  zweiten  Transversalbewe- 
gung  durchgefuhrt  wird. 

4.  Matrixdrucker  nach  Anspruch  3,  bei  dem 
a)  die  Anzahl  N  der  Druckelemente  gleich  9  ist; 
b)  die  Mittel  zum  selektiven  Betatigen  der 

45  Druckelemente  folgende  Baugruppen  umfassen: 
b1)  einen  Zentralprozessor  (10)  mit  8-Bit- 

Parallelitat; 
b2)  eine  programmierbare  Anschluftschal- 

tung  (11)  mit  mehreren  Ausgangsregi- 
50  stern  (AA,  BB,  CC),  die  vom  Prozessor 

geladen  werden  konnen  und  eine  Paral- 
lelitat  von  mehr  als  8  Bits  haben; 

b3)  einen  8-Bit-Parallel-Steuefspeicher  (14) 
mit  einem  ersten  Programmspeicherbe- 

55  reich  und 
b4)  einem  zweiten  und  einem  dritten  Spei- 

cherbereich  zum  Speichern  einer  ersten 
(Table  1)  bzw.  einer  zweiten  (Table  2) 
Zeichendeskriptortabelle  zum  selektiven 

60  Steuern  der  Druckelemente  wahrend  der 
ersten  bzw.  der  zweiten  Transversalbe- 
wegung,  wobei 

c)  der  zweite  Speicherbereich  durch  den  Zen- 
tralprozessor  mit  einem  ersten  Teil  der  Aus- 

65  gangsregister  (AA,  BB,  CC)  verbunden  ist,  zwecks 
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selektiver  Steuerung  der  unteren  8  der  insgesamt 
9  Druckelemente;  wahrend 

d)  derdritte  Speicherbereich  durch  den  Zentral- 
prozessor  (10)  mit  einem  zweiten  Teil  der  Aus- 
gangsregister  verbunden  ist,  zwecks  selektiver 
Steuerung  der  oberen  8  der  insgesamt  9  Drucke- 
lemente. 

Revendications 

1.  Procede  d'impression  de  haute  qualite  au 
moyen  d'une  imprimante  serie  par  points  pour- 
vue  d'une  colonne  a  N  elements  d'impression 
disposes  avec  un  pas  P  de  centre  a  centre  entre 
eux,  les  elements  d'impression  etant  devies  trans- 
versalement  par  rapport  a  la  colonne  le  long 
d'une  ligne  de  support  d'impression  et  etant 
actionnes  selectivement  pendant  le  deplacement 
transversal,  I'imprimante  comprenant  des 
moyens  pour  faire  avancer  le  support  d'impres- 
sion  dans  la  direction  de  la  colonne  d'elements 
d'une  quantite  discrete  egale  a  une  quantite  fixe 
du  pas  vertical  P,  consistant  a: 

—  executer  une  premiere  operation  d'impres- 
sion  de  ligne  par  un  premier  passage  transversal 
des  elements  d'impression, 

—  faire  avancer  le  support  d'impression  de  la 
quantite  discrete  dans  la  direction  de  la  colonne 
d'elements, 

—  executer  une  deuxieme  operation  d'impres- 
sion  de  la  ligne  par  un  deuxieme  passage  trans- 
versal  des  aiguilles, 

le  procede  etant  caracterise  en  ce  que  la  quan- 
tite  discrete  est  egale  a  1,5  fois.le  pas  vertical  P 
des  elements  d'impression  et  en  ce  que,  pour 
rimpression  de  caracteres  alphanumeriques 
composes  de  points,  les  (N-1)  elements  d'im- 
pression  inferieurs  sont  actionnes  selectivement 
pendant  le  premier  passage  et  les  (N—  1)  elements 
d'impression  superieurs  sont  actionnes  selective- 
ment  pendant  le  deuxieme  passage. 

2.  Procede  selon  la  revendication  1,  dans  lequel 
la  mise  en  action  des  elements  d'impression  est 
effectuee  par  la  commande  d'une  premiere  et 
d'une  deuxieme  succession  de  codes  binaires  de 
(N-1)  bits,  contenus  dans  une  memoire  de  des- 
cription  de  caracteres  et  lus,  un  a  la  fois  dans  la 
memoire,  caracterise  en  outre  en  ce  que  la  pre- 
miere  operation  d'impression  effectuee  par  un 
premier  passage  est  executee  an  associant  cha- 
cun  des  (N—  1)  bits  de  code  binaire  de  la  premiere 
succession  a  la  commande  des  (N-1)  elements 
inferieurs  dans  la  colonne  de  N  elements  et  la 
deuxieme  operation  est  executee  en  associant 
chacun  des  (N-1)  bits  de  code  binaire  de  la 
deuxieme  succession  a  la  commande  des  (N-1) 
elements  superieurs  dans  la  colonne  de  N  ele- 
ments. 

3.  Imprimante  serie  par  points  de  haute  qualite 
pourvue  d'une  colonne  de  N  elements  d'impres- 

sion  disposes  avec  un  pas  vertical  P  de  centre  a 
centre  entre  eux,  comprenant: 

—  des  moyens  pour  devier  les  elements  d'im- 
pression  transversalement  par  rapport  a  la 

5  colonne,  le  long  d'une  ligne  de  support  d'impres- 
sion, 

—  des  moyens  pour  actionner  selectivement  les 
elements  d'impression  pendant  la  deviation 
transversale, 

10  —  des  moyens  pour  faire  avancer  le  support 
d'impression  dans  la  direction  de  la  coionne 
d'elements  d'une  quantite  discrete  egale  a  une 
quantite  fixe  du  pas  vertical  P,  une  impression  de 
haute  qualite  etant  obtenue  par  I'execution  d'une 

15  premiere  operation  d'impression  de  ligne  par  un 
premier  passage  transversal  des  elements  d'im- 
pression,  I'avancement  du  support  d'impression 
de  la  quantite  discrete  dans  la  direction  de  la 
colonne  d'elements  et  I'execution  suivante  d'une 

20  deuxieme  operation  d'impression  de  la  ligne  par 
un  deuxieme  passage  transversal  des  elements 
d'impression,  caracterisee  en  ce  que  les  moyens 
pour  faire  avancer  le  support  d'impression  com- 
prennent  un  moteur  pas-a-pas  assurant  un  avan- 

25  cement  du  support  d'impression  egal  a  1,5  fois  le 
pas  vertical  P  de  centre  a  centre  des  elements, 
I'impression  de  caracteres  alphanumeriques 
composes  de  points  de  haute  qualite  etant  obte- 
nue  en  actionnant  selectivement  les  (N-1)  ele- 

30  ments  inferieurs  pendant  le  premier  passage  et 
en  actionnant  selectivement  les  (N-1)  elements 
superieurs  pendant  le  deuxieme  passage. 

4.  Imprimante  serie  par  points  de  haute  qualite 
selon  la  revendication  3,  dans  laquelle  les  ele- 

35  ments  d'impression  sont  au  nombre  de  9  et  les 
moyens  pour  actionner  selectivement  les  ele- 
ments  d'impression  comprennent  un  processeur 
central  (10)  a  8  bits  en  parallele,  une  porte 
programmable  (11)  comportant  un  ensemble  de 

40  registres  de  sortie  (AA,  BB,  CC),  pouvant  etre 
charges  par  le  processeur  et  comportant  un  paral- 
lelisme  total  superieur  a  8  bits,  une  memoire  de 
commande  a  8  bits  en  parallele  (14)  comportant 
une  premiere  section  de  memoire  programmee, 

45  une  deuxieme  et  une  troisieme  section  memori- 
sant  des  premiere  et  deuxieme  tables  de  descrip- 
tion  de  caracteres  (Table  1  et  Table  2)  destinees 
respectivement  a  la  commande  selective  des 
elements  d'impression  pendant  les  premier  et 

so  deuxieme  passages  transversaux  respec- 
tivement,  la  deuxieme  section  de  memoire  etant 
couplee  par  le  processeur  central  a  une  premiere 
partie  des  registres  de  sortie  (AA,  BB,  CC)  pour  la 
commande  selective  des  8  elements  inferieurs 

55  parmi  les  9  elements,  la  troisieme  section  de 
memoire  etant  couplee  par  le  processeur  central 
(10)  a  une  deuxieme  partie  des  registres  de  sortie 
pour  la  commande  selective  des  8  elements 
superieurs  parmi  les  9  elements. 
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