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Matrix  printer  and  method  for  printing  by  means  of  a  matrix  printer. 
(g)  The  invention  relates  to  a  matrix  printer  and  a  method  for 
printing  by  means  of  a  matrix  printer. 

The  matrix  printer  has  a  printing  head  (1)  with  a  plurality  of 
printing  elements  (3-1  1  ,  13-24)  arranged  in  two  parallel  element 
rows  (A,  B).  The  element  rows  can  be  turned  synchronously  to 
different  predetermined  angular  positions  and  be  parallelly 
moved  relative  to  a  record  support  (2)  maintaining  the  angular 
positions. 

The  mutual  distance  of  the  printing  elements  and  a  first 
predetermined  angular  position  are  such  that  in  substantially 
simultaneous  printing  with  the  printing  elements  in  both 
element  rows  in  this  angular  position  a  print  from  the  printing 
elements  (3-11)  in  one  element  row  (A)  in  the  direction  (H)  of 
parallel  motion  will  at  least  substantially  overlap  or  be 
interfoliated  with  a  print  from  the  printing  elements  (13-24)  in 
the  other  element  row. 

The  mutual  distance  of  the  printing  elements  and  a  second 
predetermined  angular  position  are  such  that  in  substantially 
simultaneous  printing  by  means  of  the  printing  elements  in  both 
element  rows  in  this  angular  position  a  print  from  the  printing 
elements  (3-11)  in  one  element  row  (A)  in  the  direction  (H)  of 
parallel  motion  will  substantially  neither  be  interfoliated  with  nor 
overlap  a  print  from  the  printing  elements  (13-24)  in  the  other 
element  row  (B). 

The  other  angular  position  is  preferably  used  for  rapid 
printing  or  for  printing  of  two  character  lines  at  the  same  time. 

It  is  suggested  that  Fig.  2  is  published  together  with  the 
abstract. 
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Description 

Matrix  Printer  and  Method  for  Printing  by  Means  of  a  Matrix  Printer 

low  rate  but  high  quality  the  printing  head  is  turned 
to  another  of  the  predetermined  angular  positions. 
The  angular  positions  and  the  mutual  positions  of 
the  printing  elements  are  such  that  a  print  from  the 
printing  elements  in  an  arbitrary  element  row  will  be 
substantially  interfoliated  with  or  overlapped  by  print 
from  the  printing  elements  in  the  other  element 
rows. 

It  is  previously  known  from  the  published  Ja- 
panese  application  JP  60-72746  to  print  characters 
of  a  different  size  in  lines  on  a  record  support  by 
means  of  a  matrix  printer  by  turning  the  printing 
head  to  different  angular  positions  relative  to  the 
direction  of  the  line  and  to  adapt  at  the  same  time  the 
moving  rate  of  the  printing  head  in  the  direction  of 
the  line  to  the  turning. 

Summary  of  the  Invention 
In  matrix  printers  having  needles  or  correspond- 

ing  printing  elements  with  movable  parts  the  rate  at 
which  a  separate  needle  or  the  movable  parts  of  a 
printing  element  can  be  moved  will  usually  be  a 
limiting  factor  for  the  printing  rate  at  a  definite 
number  and  definite  positions  of  the  printing 
elements.  Moreover,  at  a  definite  printing  rate  the 
number  of  needles  or  printing  elements  and  their 
mutual  positions  and  orientation  relative  to  the 
printing  direction  will  be  a  limiting  factor  for  the 
quality  and  size  of  the  print.  The  number  of  needles 
or  printing  elements  and  their  mutual  positions  and 
orientation  in  printing  at  different  printing  rate  and 
quality  are  also  of  importance  to  the  cost  complexity 
and  cost  of  a  matrix  printer.  The  methods  according 
to  which  printing  can  be  carried  out  at  different  rate 
and  quality  are  also  of  importance  to  the  cost  and 
complexity,  not  the  least  of  the  software. 

It  is  the  object  of  the  invention  to  create  a  matrix 
printer  and  a  method  which  provide  in  a  compara- 
tively  simple  and  inexpensive  way  great  variation 
posibilities  in  respect  of  quality  and  size  of  the  print, 
different  spacing,  lowered  and  raised  text  etc. 
maintaining  as  high  a  printing  rate  as  possible. 

What  characterizes  a  method  and  matrix  printer 
according  to  the  invention  and  especially  preferred 
embodiments  thereof  are  apparent  from  the  claims. 
Somewhat  simplified  it  can  be  said  that  a  matrix 
printer  according  to  the  invention  has  certain 
similarities  to  known  matrix  printers.  A  matrix  printer 
according  to  the  invention  has  a  printing  head  with  a 
plurality  of  printing  elements  arranged  in  two  parallel 
element  rows.  When  printing  by  means  of  the 
printing  elements  on  a  record  support  the  element 
rows  can  be  turned  to  different  predetermined 
angular  positions  and  can  be  moved  parallelly  to  the 
record  support  maintaining  the  predetermined  angu- 
lar  positions. 

A  matrix  printer  according  to  the  invention  and 
especially  preferred  embodiments  thereof  differ 
from  known  matrix  printers  through  special  angular 
positions,  distances  between  the  element  rows, 
positions  of  the  printing  elements  in  the  element 

Technical  Field 
This  invention  is  concerned  with  the  technical  field  5 

of  matrix  printers  and  printing  by  means  of  matrix 
printers.  More  specifically,  the  invention  relates  to 
methods  and  matrix  printers  for  printing  with 
different  combinations  of  printing  rate  and  quality  of 
the  print.  The  invention  also  relates  to  methods  and  10 
matrix  printers  for  printing  in  lines  of  either  one  or 
two  lines  at  the  same  time.  Moreover,  the  invention 
relates  to  methods  and  matrix  printers  for  printing  in 
lines  with  either  a  type  height  extending  over  only 
one  line  or  a  type  height  that  may  extend  over  two  15 
lines. 

State  or  Art 
In  matrix  printers  having  needles  or  correspond- 

ing  printing  elements  with  movable  parts  desiderata  20 
as  to  a  high  printing  rate,  a  high  quality  and  size  of 
the  transcript  will  mean  at  least  partly  conflicting 
demands  on  the  number  of  printing  elements  and 
their  orientation  and  position  relative  to  one  another. 
Therefore  matrix  printers  are  usually  embodied  so  25 
that  printing  can  be  made  with  at  least  two  optional 
combinations  of  printing  rate  and  quality.  A  combina- 
tion  means  that  printing  can  be  carried  out  at  a 
comparatively  high  rate  and  a  comparatively  low 
quality.  Another  combination  means  that  printing  30 
can  take  place  at  a  comparatively  low  rate  and  a 
comparatively  high  quality. 

It  is  previously  known  from  DE-C2-26  32  293  to 
arrange  printing  elements  in  two  parallel  element 
rows  in  a  printing  head  of  a  matrix  printer.  For  35 
printing  by  means  of  the  printing  elements  on  a 
record  support  the  printing  head  is  movable  relative 
to  the  record  support  and  turnable  to  two  different 
predetermined  angular  positions  relative  to  the 
direction  of  motion.  One  angular  position  is  used  40 
when  printing  at  a  comparatively  high  rate  and  a 
comparatively  low  quality  of  the  print.  The  other 
angular  position  is  used  when  printing  at  a  compara- 
tively  low  rate  and  a  comparatively  high  quality  of  the 
print.  When  printing  substantially  simultaneously  by  45 
means  of  the  printing  elements  in  both  element  rows 
print  from  the  printing  elements  in  one  element  row 
will  be  substantially  interfoliated  in  the  direction  of 
motion  with  or  overlapped  by  print  from  the  printing 
elements  in  the  other  element  row  no  matter  which  50 
of  the  angular  positions  is  used. 

It  is  previously  known  from  DE-A1-32  08  104  to 
have  a  plurality  of  printing  elements  arranged  in 
more  than  two  parallel  element  rows  in  the  printing 
head  of  a  matrix  printer,  for  example  four  or  six  55 
element  rows  with  six  printing  elements  in  each 
element  row.  In  connection  with  printing  in  a  certain 
printing  direction  on  a  paper  or  another  record 
support  the  printing  head  is  turnable  to  two  different 
predetermined  angular  positions  relative  to  the  60 
printing  direction.  For  printing  at  a  high  rate  but  low 
quality  the  printing  head  is  turned  to  one  of  the 
predetermined  angular  positions.  For  printing  at  a 
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rows  relative  to  one  another,  different  numbers  of 
printing  elements  in  different  element  rows  etc., 
preferably  in  certain  combinations  with  each  other. 

A  method  according  to  the  invention  has  certain 
similarities  to  known  printing  methods.  The  method 
utilizes  a  matrix  printer  having  a  printing  head,  with  a 
plurality  of  printing  elements  arranged  in  two  parallel 
element  rows.  In  connection  with  printing  the 
element  rows  are  turnable  and  can  be  moved 
parallelly  to  a  record  support  maintaining  predeter- 
mined  angular  positions  relative  to  the  direction  of 
parallel  motion.  In  the  method  a  first  of  the 
predetermined  angular  positions  is  used  to  print  a 
print  by  means  of  the  printing  elements  in  one 
element  row  which  print  at  least  substantially 
overlaps  or  is  interfoliated  with  print  from  the  printing 
elements  in  the  other  element  row. 

A  method  according  to  the  invention  and  espe- 
cially  pre  ferred  embodiments  thereof  differ  from 
known  methods  primarily  through  the  difference 
between  a  second  predetermined  angular  position 
and  the  first  predetermined  angular  position  and 
how  the  printing  elements  in  the  two  element  rows 
are  utilized  in  connection  with  printing  in  the  second 
angular  position. 

In  a  method  and  a  matrix  printer  according  to  the 
invention  the  second  predetermined  angular  posi- 
tion  is  such  that  at  simultaneous  printing  with  the 
printing  elements  in  both  the  element  rows  the 
printing  elements  in  one  element  row  can  be  utilized 
for  printing  a  print  which  in  the  direction  of  parallel 
motion  is  substantially  neither  interfoliated  with  nor 
overlaps  a  print  from  the  printing  elements  in  the 
other  element  row. 

To  embody  a  matrix  printer  and  a  method  for 
printing  by  means  of  a  matrix  printer  according  to 
the  invention  involves  important  advantages.  A  first 
predetermined  turning  position  can  be  utilized  when 
printing  in  lines  for  printing  at  a  comparatively  low 
rate  and  a  comparatively  high  quality.  A  second 
predetermined  turning  position  can  be  utilized  for 
printing  at  a  comparatively  high  rate  and  a  compara- 
tively  low  quality.  This  is  previously  known  per  se. 
However,  the  second  predetermined  angular  posi- 
tion  can  moreover  be  utilized  when  printing  in  lines 
for  either  simultaneous  printing  of  normally  big 
characters  in  two  separate  lines  or  printing  of  extra 
big  characters  extending  over  two  lines. 

At  a  certain  distance  between  the  element  rows 
relative  to  the  distance  between  the  printfng  ele- 
ments  in  one  element  row  and  angular  positions 
forming  a  clockwise  and  anti-clockwise  angle  of 
about  45°  to  the  direction  of  motion  of  the  element 
rows  the  hardware  and  the  software  required  to 
activate  the  separate  printing  elements  can  be  made 
particularly  simple  and  cheap.  With  more  printing 
elements  in  one  element  row  than  in  the  second 
element  row  and  a  certain  displacement  of  the 
printing  elements  in  one  element  row  relative  to  the 
printing  elements  in  the  other  element  row  printing 
with  different  line  spacing,  printing  of  lowered  or 
raised  characters,  underlining  etc.  can  moreover  be 
carried  out  in  a  particularly  simple  and  rapid  way. 

Further  advantages  of  a  method  and  a  matrix 
printer  according  to  the  invention  will  be  appreciated 

by  one  skilled  in  the  art  after  studying  the  following 
description  with  preferred  embodiments. 

Brief  Description  of  Drawings 
5 

Fig.  1  illustrates  in  a  much  simplified  form  a 
plurality  of  printing  elements  arranged  in  two 
parallel  element  rows  which  are  moved  in 
printing  parallelly  to  a  record  support  maintain- 

ed  ing  a  first  predetermined  turning  position 
relative  to  the  direction  of  parallel  motion. 

Fig.  2  illustrates  in  a  much  simplified  form  a 
plurality  of  printing  elements  arranged  in  two 
parallel  element  rows  which  are  moved  in 

15  printing  relative  to  a  record  support  maintaining 
a  second  predetermined  turning  position 
relative  to  the  direction  of  parallel  motion. 

Fig.  3  illustrates  printing  in  lines  of  characters 
with  the  element  rows  in  a  first  predetermined 

20  angular  position. 
Fig.  4  illustrates  printing  in  lines  of  characters 

with  the  element  rows  in  a  second  predeter- 
mined  angular  position  differing  90°  from  the 
angular  position  in  Fig.  3. 

25 
Preferred  embodiments 

Fig.  1  illustrates  in  a  much  simplified  form  a 
printing  head  1  of  a  matrix  printer.  For  printing  on  a 
paper  or  another  record  support  2  the  printing  head 

30  has  a  plurality  of  needles  or  corresponding  printing 
elements  of  another  kind.  The  needles  or  the  printing 
elements  3,  4,  5,  6,  7,  8,  9,  10  and  11  are  equally 
spaced  in  a  first  needle  bank  or  element  row  12.  The 
needles  or  printing  elements  13,  14,  15,  16,  17,  18, 

35  19,  20,  21,  22,  23  and  24  are  equally  spaced  in  a 
second  needle  bank  or  element  row  25.  The  needles 
or  printing  elements  are  mutually  similar  and  the 
needle  banks  or  element  rows  are  parallel,  i.e.  a  line 
through  the  centre  of  the  needles  or  printing 

40  elements  3-1  1  is  parallel  to  a  line  through  the  centre 
of  the  needles  or  printing  elements  13-24.  The 
distance  between  a  line  through  the  centre  of  the 
printing  elements  3-1  1  in  the  first  element  row  12  and 
a  line  through  the  centre  of  the  printing  elements 

45  1  3-24  in  the  second  element  row  25  is  about  as  great 
as  the  centre  distance  between  the  printing  ele- 
ments  3  and  9  or  the  centre  distance  between  the 
printing  elements  13  and  19.  This  can  also  be 
expressed  so  that  the  distance  between  the  element 

50  rows  is  several  times  as  great  as  the  centre  distance 
between  two  adjacent  printing  elements  in  one 
element  row.  The  distance  between  the  element 
rows  can  also  be  said  to  be  less  than  the  whole 
distance  between  the  first  printing  element  3  and  the 

55  last  printing  element  11  in  the  element  row  12  and 
can  also  be  said  to  be  less  than  the  whole  distance 
between  the  first  printing  element  13  and  the  last 
printing  element  24  in  the  element  row  25.  As  the 
number  of  printing  elements  in  the  first  element  row 

60  is  nine  and  the  number  of  printing  elements  in  the 
second  element  row  is  twelve  the  distance  between 
the  element  rows  will  also  be  greater  than  half  the 
distance  between  the  printing  elements  3  and  11  but 
approximately  as  great  as  half  the  distance  between 

65  the  printing  elements  13  and  24.  If  the  number  of 
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printing  elements  in  the  element  row  25  had  been 
less,  e.g.  eleven,  the  distance  between  the  element 
rows  should  also  have  been  considerably  larger  than 
half  the  distance  between  the  first  and  the  last 
printing  element  in  the  element  row  25. 

The  first  printing  element  3  in  the  first  element  row 
12  is  not  located  right  opposite  the  first  printing 
element  13  in  the  second  element  row  25  but  about 
right  opposite  the  printing  element  19  or  20.  Nor  is 
the  last  printing  element  24  in  the  second  element 
row  25  located  right  opposite  the  last  printing 
element  1  1  in  the  first  element  row  12  but  about  right 
opposite  the  printing  element  7  or  8.  Moreover,  the 
midway  printing  element  7  in  the  first  element  row  12 
is  not  located  right  opposite  any  one  of  the  two 
midway  printing  elements  18  or  19  in  the  second 
element  row  25  but  about  right  opposite  the  printing 
elements  23  or  24.  Therefore  the  printing  elements 
3-11  in  one  element  row  12  can  be  said  to  be 
displaced  a  distance  in  the  common  direction  of  the 
element  rows  relative  to  the  printing  elements  13-24 
in  the  second  element  row.  Depending  on  whether 
the  displacement  is  measured  between  the  first,  the 
midway  or  the  last  printing  elements  in  the  element 
rows  the  displacement  will  be  different  as  there  are 
more  printing  elements  in  the  element  row  25  than  in 
the  element  row  12.  However,  no  matter  where  the 
displacement  is  measured  it  will  be  at  least  three 
times  as  great  as  the  centre  distance  between 
adjacent  printing  elements  in  an  element  row.  Is  the 
displacement  measured  between  the  first  printing 
elements  in  the  respective  element  row  it  will  be 
about  six  times  as  great  as  the  centre  distance 
between  ad  jacent  printing  elements  in  an  element 
row. 

The  matrix  printer  has  means  for  activating 
individually  at  selected  times  the  separate  printing 
elements  to  generate  separate  printing  dots  on  the 
record  support,  the  positions  of  the  separate 
printing  points  on  the  record  support  and  relative  to 
one  another  depending  on  the  position  and  orienta- 
tion  of  the  element  rows  relative  to  the  record 
support.  At  a  certain  moment  when  the  printing  head 
is  in  a  position  and  has  an  orientation  relative  to  the 
record  support  according  to  Fig.  1  printing  dots 
having  a  size  and  positions  in  accordance  with  one 
or  more  of  the  size  and  position  of  the  printing 
elements  in  Fig.  1  can  be  printed  on  the  record 
support. 

In  order  to  change  the  orientation  of  the  element 
rows  relative  to  the  record  support  the  matrix  printer 
has  turning  means  capable  of  turning  the  printing 
head  so  that  the  element  rows  are  turned  synchron- 
ously  about  a  common  pivotal  centre  c.  Moreover, 
the  matrix  printer  has  moving  means  to  move  the 
printing  head  so  that  the  element  rows  can  be 
moved  with  maintained  orientation  parallelly  to  the 
record  support  in  a  first  direction  of  parallel  motion 
parallel  to  the  arrow  H  in  Fig.  1  and  in  an  opposite 
direction.  This  direction  of  parallel  motion  is  some- 
times  called  horizontal  direction  or  line  direction  at 
printing  in  lines  on  the  record  support.  The  matrix 
printer  has  also  means  for  moving  the  record 
support  relative  to  the  printing  head  in  a  second 
moving  direction  in  parallel  with  the  arrow  V  in  Fig.  1 

or  in  an  opposite  direction,  maintaining  the  orienta- 
tion  of  the  element  rows.  This  moving  direction  is 
sometimes  called  vertical  direction. 

Different  kinds  of  needles  and  other  printing 
5  elements  in  a  printing  head  of  matrix  printers  as  well 

as  means  for  activating  the  printing  elements  are 
well-known  to  one  skilled  in  the  art.  Means  for 
moving  in  lines  of  printing  head  in  matrix  printers  and 
for  moving  of  paper  and  other  record  supports 

10  relative  to  printing  head  perpendicularly  to  the 
directin  of  the  line  are  also  well-known  to  one  skilled 
in  the  art.  Means  for  turning  a  printing  head  are  also 
known.  Therefore  it  will  not  be  necessary  to  describe 
such  means  here.  For  the  sake  of  clearness  these 

15  means  are  not  illustrated  in  the  figures,  either. 
In  Fig.  1  the  printing  head  with  the  element  rows 

enters  a  first  predetermined  turning  position  relative 
to  the  directions  of  motion.  Each  of  the  element  rows 
forms  an  anti-clockwise  angle  of  45°  to  the  direction 

20  H  of  parallel  motion,  also  called  the  line  direction  or 
printing  direction  in  printing  of  lines  along  parallel 
lines  26.  When  printing  with  the  printing  elements  in 
both  element  rows  oriented  according  to  Fig.  1  and 
movement  of  the  element  rows  in  the  direction  of  the 

25  arrow  H  or  in  an  opposite  direction  a  print  consisting 
of  printing  dots  from  the  printing  elements  3-11  in 
the  element  row  12  in  the  direction  of  the  arrow  H  will 
be  interfoliated  with  or  overlapped  by  a  print 
consisting  of  printing  dots  from  the  printing  ele- 

30  ments  13-22  in  the  element  row  25.  As  the  element 
row  25  has  three  more  printing  elements  than  the 
element  row  12  this  print  consisting  of  printing  dots 
from  the  printing  elements  in  the  element  row  25  will 
however  only  be  partly  overlapped  by  or  interfoliated 

35  with  print  consisting  of  printing  dots  from  the 
printing  elements  3-11  in  the  element  row  12. 
Therefore  a  print  consisting  of  printing  dots  from  the 
printing  elements  23  and  24  will  not  be  interfoliated 
with  or  overlapped  by  print  from  any  printing  element 

40  in  the  element  row  12. 
In  Fig.  2  the  printing  head  with  the  element  rows 

enters  a  second  predetermined  turning  position 
relative  to  the  directions  of  motion.  Each  of  the 
element  rows  forms  a  clockwise  angle  of  45°  to  the 

45  direction  H  of  parallel  motion.  When  printing  with  the 
printing  elements  in  both  element  rows  oriented 
according  to  Fig.  2  and  displacement  of  the  element 
rows  in  the  direction  of  the  arrow  H  or  in  the 
opposite  direction  a  print  consisting  of  the  printing 

50  dots  from  the  printing  elements  3-11  in  the  element 
row  12  in  the  direction  of  the  arrow  H  will  be  neither 
interfoliated  with  nor  overlapped  by  print  consisting 
of  printing  dots  from  the  printing  elements  13-24  in 
the  element  row  25.  Of  course  a  print  consisting  of 

55  printing  dots  from  the  printing  elements  13-24  in  the 
element  row  25  will  be  neither  interfoliated  with  nor 
overlapped  by  print  consisting  of  printing  dots  from 
the  printing  elements  3-1  1  in  the  element  row  12.  The 
reason  for  this  is  that  all  the  printing  elements  in  one 

60  element  row  in  Fig.  2  is  on  one  side  of  the  fulcrum  C 
as  seen  in  the  direction  of  the  arrow  V  while  all  the 
printing  elements  in  the  second  element  row  in  Fig.  2 
are  on  the  other  side  of  the  fulcrum  C  as  seen  in  the 
direction  of  the  arrow  V.  With  the  printing  elements 

65  and  the  element  rows  oriented  relative  to  the  record 
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support  according  to  Fig.  2  the  element  rowsmust 
be  moved  at  least  a  little  in  the  direction  of  the  arrow 
V  in  connection  with  printing  in  order  that  a  print 
from  the  printing  elements  of  the  different  element 
rows  might  be  more  or  less  interfoliated  or  overlap 
each  other. 

In  Fig.  3  L3,  L4,  L5,  L6,  L7,  L8,  L9,  L10,  L11,  L13, 
L14,  L15,  L16,  L17,  L18,  L19,  L20,  L21,  L22,  L23  and 
L24  illustrate  the  lines  along  'which  the  printing 
elements  3-11  and  13-24  can  print  printing  dots 
when  the  element  rows  are  moved  parallelly  in  the 
direction  of  the  arrow  H  maintaining  the  first 
predetermined  turning  position  according  to  Fig.  1.  It 
is  apparent  from  Fig.  3  that  the  line  L3  is  straight 
between  the  lines  L13  and  L14,  that  the  line  IL14  is 
straight  between  the  lines  L3  and  L4,  that  the  line  L4 
is  straight  between  the  lines  L14  and  L15,  that  the 
line  L15  is  straight  between  the  lines  L4  and  L5  etc. 
Thus,  the  line  L11  is  straight  between  the  lines  L21 
and  L22.  When  the  element  rows  are  in  the  first 
predetermined  turning  position  according  to  Fig.  1 
the  lines  L3-L11  are  interfoliated  with  the  lines 
L13-L22.  With  the  element  rows  in  the  first  predeter- 
mined  turning  position  the  printing  elements  of  both 
the  element  rows  can  be  used  during  one  single 
movement  in  the  direction  of  the  arrow  H  to  print 
with  printing  dots  overlapping  each  other  in  the 
direction  of  the  arrow  H  as  well  as  in  the  direction  of 
the  arrow  V.  A  print  of  a  comparatively  high  quality 
can  be  printed  in  this  way  along  a  line  during  only 
one  movement  in  the  direction  of  the  arrow  H  or 
during  only  one  movement  in  a  direction  contrary  to 
the  arrow  H.  Printing  dots  from  printing  elements  in 
one  single  row  can  then  overlap  each  other  in  the 
direction  of  the  line  or  in  the  direction  of  the  arrow  H 
but  not  in  the  direction  of  the  arrow  V  or  the  vertical 
direction.  As  an  example  of  a  print  having  a 
comparatively  high  quality  that  can  be  printed  in  this 
way  with  the  element  rows  in  the  first  predetermined 
turning  position  the  letter  N  built  of  a  number  of 
circular  dots  is  illustrated. 

In  Fig.  4  the  lines  L3,  L4  L11,  L13,  L14,  ...,  L23 
and  L24  illustrate  the  lines  along  which  the  printing 
elements  3-11  and  13-24  can  print  printing  dots 
when  the  element  rows  are  moved  parallelly  in  the 
direction  of  the  arrow  H  maintaining  the  second 
predetermined  turning  position  according  to  Fig.  2 
relative  to  the  record  support.  It  will  appear  from  the 
figure  that  the  distance  between  two  arbitrary 
adjacent  lines  of  L3  -  L24  is  as  great.  Thus,  the 
distance  between  the  lines  L24  and  L3  is  as  great  as 
the  distance  between  the  lines  L23  and  L24  and  as 
great  as  the  distance  between  the  lines  L3  and  L4. 
Thus,  the  lines  L3  -  L1  1  and  L13  -  L24  form  together 
a  line  screen  of  a  regular  spacing.  Thanks  to  this 
regular  line  screen  consisting  of  21  lines  when  the 
element  rows  are  oriented  in  the  second  predeter- 
mined  angular  position  according  to  Figs.  2  and  4  the 
printing  elements  can  be  utilized  in  printing  in 
different  ways  illustrated  by  means  of  the  five  letters 
P  in  Fig.  4.  One  way  of  printing  with  the  printing 
elements  in  the  second  predetermined  angular 
position  is  to  print  one  character  line,  when  printing 
in  lines,  by  means  of  only  the  printing  elements  3-1  1 
in  one  element  row  12  and  substantially  simulta- 

neously  to  print  another  character  line  by  means  of 
only  the  printing  elements  13-24  in  the  second 
character  line.  Lowered  characters  can  be  printed  by 
means  of  the  printing  elements  22-24  or  the  line 

5  distance  between  adjacent  character  lines  can  be 
changed.  Another  way  of  printing  with  the  element 
rows  in  the  second  predetermined  angular  position 
is  to  print  extra  big  characters  having  a  height 
extending  over  two  lines  by  means  of  printing 

10  elements  in  both  the  element  rows.  Either  merely  big 
characters  or  alternately  small  characters  extending 
over  only  one  line  and  big  characters  extending  over 
two  lines  can  be  printed.  If  small  characters  are 
printed  the  printing  rate  can  be  high  as  two  lines  of 

15  characters  can  be  printed  during  one  single  move- 
ment  of  the  element  rows  in  the  direction  of  the 
arrow  H  or  in  the  opposite  direction.  The  quality  of 
the  print  will  then  be  comparatively  low. 

It  is  well-known  to  one  skilled  in  the  art  that  in 
20  matrix  printers  having  printing  elements  in  one 

element  row  not  perpendicular  to  the  printing 
direction  the  angle  between  the  element  row  and  the 
printing  direction  must  be  considered  when  the 
separate  printing  elements  are  activated.  In  order  to 

25  print  for  instance  a  number  of  dots  in  a  line 
perpendicular  to  the  printing  direction  the  printing 
elements  must  be  activated  to  each  print  their 
printing  dot  at  different  times  when  the  element  row 
is  in  different  positions  in  the  printing  direction.  It 

30  may  be  necessary  to  delay  signals  from  a  character 
generator  successively  before  they  are  added  to  the 
activating  means  of  the  separate  printing  elements. 
The  more  the  angle  between  the  element  row  and 
the  printing  direction  deviates  from  90°,  the  more 

35  the  signals  to  adjacent  printing  elements  need  be 
delayed  relative  to  one  another.  In  a  method  and  a 
matrix  printer  according  to  Figs.  1-4  the  angle 
between  the  element  rows  and  the  printing  direction 
is  as  great  in  both  the  predetermined  turning 

40  positions.  Therefore  the  signals  to  adjacent  printing 
elements  in  one  element  row  must  be  delayed  as 
much  relative  to  one  another  in  both  the  turning 
positions  in  order  to  print  for  instance  one  Ijne  of 
dots  perpendicular  to  the  printing  direction.  This 

45  involves  essential  advantages  when  designing  the 
delay  means  and  the  embodiment  of  the  printing 
method. 

Of  course  the  invention  is  not  limited  to  the 
embodiments  described  above  in  connection  with 

50  Figs.  1-4  but  it  is  possible  to  modify  a  method  and  a 
matrix  printer  within  the  scope  of  the  claims.  For 
instance,  it  is  not  absolutely  necessary  to  have  a 
different  number  of  printing  elements  in  the  element 
rows  and  definitely  not  necessary  to  have  just  nine 

55  printing  elements  in  one  element  row  and  twelve 
printing  elements  in  the  other  element  row.  The 
number  of  printing  elements,  the  spacing  within  one 
element  row  and  the  distance  between  the  element 
rows  can  deviate  from  those  illustrated  in  Figs.  1-4.  It 

60  is  possible  but  definitely  not  to  be  preferred  that 
both  the  predetermined  turning  positions  differ 
somewhat  less  than  90°  from  one  another. 

65 
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arranged  in  two  parallel  element  rows  (12,  25), 
said  matrix  printer  comprising  displacement 
means  for  moving  the  element  rows  paralleily 
relative  to  a  record  support  (2)  in  printing  by 
means  of  the  printing  elements  on  said  record 
support,  said  matrix  printer  comprising  means 
for  turning  in  printing  both  the  element  rows 
synchronously  to  predetermined  angular  posi- 
tions  relative  to  the  direction  in  which  the 
element  rows  are  paralleily  moved  relative  to  the 
record  support,  of  which  angular  positions  a 
first  predetermined  angular  position  is  such  that 
in  substantially  simultaneous  printing  by  means 
of  the  printing  elements  in  both  the  element 
rows  in  this  angular  position  a  print  from  the 
printing  elements  (3-1  1  )  in  one  element  row  (12) 
will  at  least  substantially  overlap  or  be  interfoli- 
ated  with  a  print  from  the  printing  elements  (13, 
24)  in  the  other  element  row  (25)  in  the  direction 
(H)  of  parallel  motion,  characterized  in  that  the 
second  predetermined  angular  position  is  such 
that  at  substantially  simultaneous  printing  by 
means  of  the  printing  elements  in  both  the 
element  rows  in  this  angular  position  a  print 
from  the  printing  elements  (3-11)  in  one 
element  row  (12)  will  neither  be  interfoliated 
with  or  overlap  a  print  from  the  printing 
elements  (13-24)  in  the  other  element  row  (25) 
in  the  direction  of  parallel  motion. 

6.  A  matrix  printer  according  to  claim  5, 
characterized  in  that  the  element  rows  in  one  of 
the  predetermined  angular  positions  form  a 
clockwise  angle  of  about  45°  to  the  direction  of 
parallel  motion  and  that  the  element  rows  in 
another  of  the  predetermined  angular  positions 
forms  an  anti-clockwise  angle  of  about  45°  to 
the  parallel  motion. 

7.  A  matrix  printer  according  to  claim  5, 
where  the  printing  elements  are  equally  spaced 
in  the  respective  element  row,  characterized  in 
that  the  element  rows  are  arranged  at  a  mutual 
distance  that  is  several  times  as  great  as  the 
spacing  in  either  element  row. 

8.  A  matrix  printer  according  to  claim  5, 
characterized  in  that  the  element  rows  are 
mutually  spaced  with  a  distance  that  is  greater 
than  half  but  less  than  the  whole  distance 
between  the  first  (3)  and  the  last  printing 
element  (11)  in  one  element  row  (12). 

9.  A  matrix  printer  according  to  claim  5, 
characterized  in  that  the  printing  elements  in 
one  element  row  are  displaced  a  distance  in  the 
common  direction  of  the  element  rows  relative 
to  the  printing  elements  in  the  other  element 
row  which  is  greater  than  half  but  less  than  the 
whole  distance  between  the  first  (3)  and  the  last 
printing  element  (1  1)  in  one  element  row  (12). 

10.  A  matrix  printer  according  to  claim  5,  char- 
acterized  in  that  the  number  of  printing  ele- 
ments  in  one  element  row  (25)  is  higher  than  the 
number  of  printing  elements  in  the  other 
element  row  (12). 

11.  A  matrix  printer  according  to  claim  5, 
characterized  in  that  the  number  of  printing 
elements  in  one  element  row  (25)  is  twelve  and 

Claims 

1.  A  method  for  printing  on  a  record  support 
(2)  by  means  of  a  matrix  printer,  said  matrix 
printer  having  a  printing  head  (1)  with  a  plurality 
of  printing  elements  (3-11,  13-24)  arranged  in  10 
two  parallel  element  rows  (12,  25),  said  element 
rows  being  synchronously  turnable  in  connec- 
tion  with  printing  and  paralleily  movable  relative 
to  the  record  support  maintaining  predeter- 
mined  angular  positions  relative  to  the  direction  15 
of  parallel  motion,  in  which  method  the  element 
rows  are  turned  synchronously  to  a  first 
predetermined  angular  position  and  the  printing 
elements  (3-11)  in  one  element  row  (12)  are 
utilized  to  print  a  print  that  in  the  direction  (H)  of  20 
parallel  motion  is  at  least  substantially  interfoli- 
ated  with  or  overlaps  a  print  from  the  printing 
elements  (13-24)  in  the  other  element  row  (25), 
characterized  in  that  the  element  rows  are 
turned  to  a  second  predetermined  angular  25 
position  and  the  printing  elements  in  one 
element  row  are  utilized  to  print  a  print  that  in 
the  direction  of  parallel  motion  is  substantially 
neither  interfoliated  with  nor  overlaps  a  print 
from  printing  elements  in  the  other  element  30 
row. 

2.  The  method  of  claim  1,  characterized  in 
that  the  element  rows  are  turned  to  a  predeter- 
mined  angular  position  where  they  form  a 
clockwise  angle  of  about  45°  to  the  direction  35 
(H)  of  parallel  motion  and  to  another  predeter- 
mined  angular  position  where  the  element  rows 
form  an  anti-clockwise  angle  of  about  45°  to  the 
direction  (H)  of  parallel  motion. 

3.  The  method  of  claim  1  in  printing  of  40 
alpha-numerical  characters  along  substantially 
parallel  lines  on  the  record  support,  charac- 
terized  in  that  two  lines  with  characters  are 
printed  substantially  at  the  same  time  in  that  the 
element  rows  are  turned  to  the  second  pre-  45 
determined  angular  position  and  the  characters 
in  a  line  are  printed  by  means  of  the  printing 
elements  in  one  element  row  substantially  at  the 
same  time  as  the  characters  in  another  line  are 
printed  by  means  of  the  printing  elements  in  the  50 
other  element  row. 

4.  The  method  of  claim  1  in  printing  of 
alpha-numerical  characters  along  substantially 
parallel  lines  on  the  record  support,  charac- 
terized  in  that  characters  of  a  great  height  55 
extending  over  two  adjacent  lines  are  printed  in 
that  the  element  rows  are  turned  to  the  second 
predetermined  angular  position  and  the  printing 
elements  in  both  the  element  rows  are  utilized 
to  print  the  big  characters  together  while  60 
characters  of  a  small  height  not  extending  over 
more  than  one  line  are  printed  by  means  of  the 
printing  elements  in  either  row. 

5.  A  matrix  printer  having  a  printing  head  (1) 
with  a  plurality  of  printing  elements  (3-1  1  ,  13-24)  65 
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the  number  of  printing  elements  in  the  other 
element  row  (12)  is  nine. 
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