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Description 

The  present  invention  relates  to  a  two-colour 
printer  of  the  type  defined  in  the  preamble  of  the 
main  claim. 

From  U.S.  Patent  No.  4430935,  a  two-colour 
printer  is  known,  comprising  two  character  wheels, 
two  inking  rollers  of  different  colours  and  two  ham- 
mers  for  printing  the  characters  on  each  of  the  two 
wheels  on  a  strip  of  paper  interposed  between  the 
hammers  and  the  character  wheels.  The  character 
wheels,  the  rollers  and  the  hammers  can  move 
synchronously  to  print  one  character  at  a  time 
along  a  line  of  printing  over  the  entire  width  of  the 
paper.  By  selectively  activating  one  or  other  of  the 
hammers,  it  is  possible  to  print  with  one  or  other  of 
two  different  colours.  That  printer  is  very  slow  since 
the  selected  character  wheel  has  to  pass  succes- 
sively  through  all  the  printing  positions  in  order  to 
print  a  complete  row  of  characters. 

A  serial  printer  is  also  known  from  U.S.  Patent 
No.  4683819  in  which  the  characters  are  disposed 
in  a  relief  configuration  on  a  rubber  mat  or  sheet 
which  is  wrapped  around  a  rotatable  drum.  A  single 
inking  roller  rolls  against  the  drum  to  ink  in  a  single 
colour  all  the  characters  which  are  printed  in  a 
serial  mode  by  a  line  of  hammers  disposed  within 
the  drum.  The  inking  roller  cannot  be  easily  re- 
placed  by  a  roller  of  another  colour,  so  that  that 
printer  cannot  print  in  two  colours. 

Another  two  colour  printer  is  disclosed  is 
French  Patent  Application  No.  2184358.  In  one 
embodiment  the  character  drum  carries  a  plurality 
of  characters  divided  into  two  angular  sections, 
each  extending  over  about  180°  around  the  cir- 
cumference  of  the  drum.  An  inking  roller  in  contact 
with  the  drum  has  two  corresponding  angular  sec- 
tions  each  impregnated  with  ink  of  a  different  col- 
our.  Thus  printing  with  different  colours  can  be 
achieved  by  rotating  the  drum  and  the  inking  roller 
together  to  select  a  character  in  one  of  two  colours. 

In  another  embodiment  described  in  this 
French  Patent  Application  different  inking  rollers 
are  used  for  each  colour.  The  inking  rollers  are 
selectively  brought  into  contact  with  the  character 
drum.  A  drying  roller  has  to  be  rolled  against  the 
drum  after  each  colour  printing  operation  to  remove 
the  residual  ink. 

Another  printer  is  described  in  German  Patent 
Application  DE-OS-2808322  which  corresponds  to 
U.S.  Patent  No.  4655130.  In  this  the  character 
drum  is  divided  into  two  portions  on  which  there 
are  respectively  provided  the  characters  to  be 
printed  in  odd  and  even  columns.  A  single  inking 
roller  is  provided  to  ink  all  the  characters  of  the 
drum  with  a  single  colour.  Character  selection  is 
performed  by  rotating  the  drum  and  energising  the 
appropriate  hammers. 

A  further  printer  is  described  in  Japanese  Pat- 
ent  Application  No.60-141579.  In  this  two  inking 
rollers  are  provided  in  contact  with  the  character 
drum.  Each  inking  roller  comprises  alternating  wide 

5  diameter  inking  portions  and  small  diameter  con- 
necting  portions.  Each  wide  diameter  portion  is  in 
contact  with  a  circumferential  track  of  characters  on 
the  character  drum.  The  arrangement  is  such  that 
adjacent  tracks  on  the  character  drum  are  inked  by 

io  wide  diameter  portions  from  different  inking  rollers. 
Each  inking  roller  is  impregnated  with  ink  of  a 
different  colour.  The  inking  rollers  and  character 
drum  may  be  axially  shifted  together  such  that 
each  character  position  may  be  printed  with  each 

75  colour.  Axial  shifting  is  effected  by  a  cam  which 
moves  in  a  direction  perpendicular  to  the  axis  of 
the  character  drum. 

The  object  of  the  present  invention  is  to  pro- 
vide  a  fast,  compact  two-colour  printer  which  is  of  a 

20  simple  construction  and  which  is  of  limited  cost. 
This  object  is  met  by  the  two-colour  printer 

according  to  the  invention  which  is  characterised  in 
the  manner  defined  in  the  characterising  portion  of 
claim  1. 

25  These  and  other  features  will  be  more  clearly 
apparent  from  the  following  description  of  the  pre- 
ferred  embodiment  which  is  given  by  way  of  non- 
limiting  example  with  reference  to  the  accompany- 
ing  drawings  in  which: 

30  Figure  1  is  a  plan  view  of  the  printer  according 
to  the  invention; 
Figure  2  is  a  view  in  cross-section  taken  along 
line  ll-ll  in  Figure  1  ; 
Figure  3  is  a  view  in  cross-section  taken  along 

35  line  Ill-Ill  in  Figure  1  ; 
Figure  4  is  a  view  in  section  taken  along  line  IV- 
IV  in  Figure  1  ; 
Figure  5  is  a  diagrammatic  representation  of  the 
characters  with  respect  to  the  print  positions; 

40  Figure  6  is  a  block  circuit  diagram  of  a  control 
circuit  of  the  printer  of  Figure  1  ;  and 
Figure  7  is  a  flat  development  of  a  cam. 
Referring  to  Figure  1,  the  printer  10  comprises 

a  hollow  cylindrical  drum  12  which  on  its  outside 
45  surface  carries  characters  14  to  be  printed,  which 

comprises  a  series  of  digits  0  to  9  and  a  group  of 
graphic  signs  which  are  normally  used  in  numerical 
calculation  operations. 

The  characters  14  are  provided  in  a  relief  con- 
50  figuration  on  a  rubber  mat  or  sheet  16  which  is 

wrapped  around  the  outside  surface  of  the  drum 
12.  The  characters  14  are  arranged  on  the  sheet  16 
around  for  example  twenty-two  juxtaposed  circum- 
ferential  tracks  C1-C22  (Fig.  5). 

55  The  characters  on  any  one  track  are  angularly 
spaced  by  a  constant  angle  2a.  In  fact  each  track 
includes  ten  characters  so  that  a  =  18°.  The 
adjacent  tracks  are  axially  spaced  from  each  other 
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by  a  printing  pitch  p  and  are  angularly  phase- 
displaced  relative  to  each  other  by  half  the  angular 
pitch  of  the  characters,  that  is  to  say  by  a  (see 
Figure  2)  so  that  the  characters  occur  successively 
in  alternate  positions  along  a  printing  row. 

The  drum  12  is  rotatable  about  its  own  axis 
and  is  supported  at  its  ends  18  and  19  respectively 
by  two  cylindrical  coaxial  elements  20  and  22 
which  are  rotatable  on  corresponding  support 
bushes  24  and  25  which  are  fixed  with  respect  to 
the  base  portion  1  1  . 

Disposed  within  the  drum  12  are  printing  sole- 
noids  15,  each  provided  with  a  hammer  M  which 
are  shaped  in  such  a  way  as  to  cover  two  contig- 
uous  printing  pitches  p.  The  solenoids  15  are  fixed 
on  a  frame  21  which  extends  within  the  drum  12 
parallel  to  the  axis  thereof  and  which  is  fixed  at  its 
ends  21a  and  21b  to  the  base  portion  11.  Each 
hammer  hits  a  striker  pin  26  (see  Figure  4)  which  is 
fixed  at  the  rear  to  each  character  and  which 
passes  through  openings  27  provided  in  the  drum 
12.  In  that  way  the  characters  14  are  pressed 
against  a  strip  of  paper  28  which  passes  on  the 
outside  of  the  drum  12  and  which  is  advanced  by 
means  of  a  roller  30,  as  will  be  described 
hereinafter. 

Since,  as  already  indicated  hereinbefore,  the 
characters  on  the  drum  12  appear  in  alternate 
printing  positions,  both  on  each  row  of  characters 
and  along  each  character  circumference,  to  be  able 
to  print  the  characters  14  on  the  strip  of  paper  28 
in  all  the  printing  positions  of  a  row,  it  is  necessary 
in  each  printing  cycle  axially  to  move  the  drum  by 
a  step  p  so  that  each  hammer  M  prints  in  the  first 
printing  position  S1  (Figure  5)  a  character  of  a  first 
track  C1  and  in  a  second  adjacent  printing  position 
another  character  on  an  adjacent  third  track  C3,  as 
will  be  described  in  detail  hereinafter. 

The  characters  14  are  inked  by  an  inking  roller 
32  (Figure  1)  which  is  parallel  to  the  axis  of  the 
drum  12  and  which  is  rotatable  on  a  support  34 
slidable  parallel  to  the  axis  of  the  drum  12  and 
moved  axially  by  the  drum  itself  by  means  of  a 
tooth  35  (Figure  1)  engaged  with  a  groove  37  in  the 
drum  12.  The  roller  32  is  formed  by  a  number  of 
inked  rings  38  (Figure  1),  equal  to  the  number  of 
character  tracks  14.  The  rings  38  of  absorbent 
material  are  saturated  alternately  with  ink  of  dif- 
ferent  colours,  for  example  black  and  red,  whereby 
the  characters  14  of  adjacent  tracks  C1,  C2,  C3 
(see  Figure  5)  are  inked  in  different  colours.  The 
rings  38  are  separated  by  impermeable  circular 
walls  38a  mounted  on  a  shaft  38b  which  is  rotat- 
able  on  the  support  34.  The  roller  32  is  supported 
by  elastic  arms  39  (see  Figure  4)  connected  to  the 
support  34  in  such  a  way  as  suitably  to  press  the 
roller  32  against  the  drum  12. 

The  drum  12  is  rotated  by  means  of  a  tooth  40 
(see  Figure  1)  which  projects  radially  from  the 
cylindrical  element  20  and  which  is  received  in  a 
recess  42  in  the  drum  12  in  such  a  way  as  to 

5  permit  the  axial  sliding  movement  of  the  drum  12 
with  respect  to  the  element  20.  On  its  outside  the 
cylindrical  element  20  carries  a  ring  of  teeth  44  and 
a  single  tooth  46  which  is  disposed  adjacent  to  the 
ring  of  teeth  44.  The  teeth  44  have  an  angular  pitch 

io  equal  to  the  angle  2a,  so  that  each  tooth  44  cor- 
responds  to  a  respective  one  of  the  rows  L1-L20 
(Fig.  5)  of  characters  on  the  drum  12.  The  teeth  44 
and  the  single  tooth  46  alternately  engage  with  a 
ratchet  assembly  48  (see  Figure  2)  which  is  pivot- 

15  ed  at  49  on  the  base  portion  1  1  and  controlled  by  a 
solenoid  50.  The  ratchet  mechanism  48  comprises 
two  latch  portions  52  and  53  capable  of  respec- 
tively  engaging  the  teeth  44  and  the  single  tooth 
46.  Normally  the  ratchet  mechanism  48  is  rotated 

20  in  an  anti-clockwise  direction  by  a  spring  54  to  hold 
the  latch  portion  53  in  engagement  with  the  single 
tooth  46. 

The  cylindrical  element  20  is  rotated  by  a  gear 
51  by  way  of  a  friction  clutch  55  provided  between 

25  a  projection  56  on  the  element  20  and  a  hub  57  on 
the  gear  50.  The  gear  50  is  in  turn  driven  by  a  DC 
motor  58  by  way  of  two  reducing  gears  59.  There- 
fore  when  one  or  other  of  the  latch  portions  52  and 
53  holds  the  cylindrical  element  20  stationary,  the 

30  motor  can  continue  to  rotate  by  virtue  of  the  friction 
clutch  55.  The  cylindrical  element  22  which  sup- 
ports  the  end  19  of  the  drum  12  (at  the  right  in 
Figure  1)  is  fixed  with  respect  to  a  ring  60  which  is 
concentric  with  the  axis  of  the  drum  12.  The  ring 

35  60  is  connected  by  means  of  resilient  latch  por- 
tions  62  to  a  toothed  wheel  64  which  is  coaxial  with 
the  ring  60  and  which  is  rotatable  on  the  support 
bush  25  fixed  to  the  base  portion  1  1  . 

The  toothed  wheel  64  is  rotated  by  the  cylin- 
40  drical  element  20  by  way  of  the  gears  67,  68  and 

69  of  which  the  gear  67  is  fixed  with  respect  to  the 
cylindrical  element  20  while  the  gears  68  and  69 
are  mounted  on  a  shaft  70  parallel  to  the  axis  of 
the  drum  12  and  respectively  engage  with  the  gear 

45  67  and  the  wheel  64.  The  transmission  ratio  be- 
tween  the  element  22  and  the  wheel  64  is  2:1 
whereby,  while  the  drum  12  rotates  through  one 
revolution,  the  toothed  wheel  64  rotates  through 
180°. 

50  Fixed  to  the  base  portion  11  in  front  of  the 
toothed  wheel  64  is  a  printed  circuit  board  72 
carrying  a  plurality  of  electrical  contacts  (not  shown 
in  the  drawings)  which  are  angularly  spaced  by  half 
the  angle  a  and  against  which  rubs  a  resilient 

55  conducting  tongue  74  mounted  on  the  wheel  64  to 
generate  on  a  line  76  strobe  signals  corresponding 
to  the  angular  positions  of  the  characters  on  the 
drum  12.  Mounted  over  the  ring  60  is  a  cylindrical 
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barrel  portion  80  which  is  entrained  in  rotation  by 
the  ring  60  by  means  of  an  axial  key  82.  The  barrel 
portion  80  is  also  connected  to  the  drum  12  by 
means  of  a  radial  pin  84,  engaging  with  a  circular 
groove  86  in  the  drum  12. 

Provided  on  the  outside  surface  of  the  barrel 
portion  80  is  a  channel  93  comprising  two  portions 
95  and  96  which  are  connected  by  inclined  por- 
tions  97'  and  97"  (see  Figure  7).  The  two  portions 
95  and  96  are  straight  and  parallel  and  are  dis- 
placed  relative  to  each  other  by  the  pitch  p.  One  or 
other  of  two  cam  follower  pins  98  and  99  which  are 
mounted  at  180°  from  each  other  on  an  arcuate 
support  100  can  engage  selectively  into  the  chan- 
nel  93  (see  Figure  3).  The  support  100  is  fixed  in 
the  axial  direction  and  is  moved  radially  by  a 
solenoid  102  from  a  first  position  in  which  it  is  held 
by  a  spring  101  and  in  which  the  pin  98  is  in 
engagement  with  the  portion  95  of  the  channel  93, 
to  a  second  position  in  which  the  pin  99  is  engaged 
with  the  portion  96  of  the  channel  93.  The  drum  12 
is  held  in  an  angular  rest  position  by  the  latch 
portion  53  (see  Figure  2)  engaged  with  the  single 
tooth  46.  In  that  position  the  barrel  portion  80  is 
oriented  in  such  a  way  that  the  pins  98  and  99  (see 
Figure  7)  are  in  positions  corresponding  to  the 
beginnings  of  the  respective  portions  95  and  96 
with  respect  to  the  direction  of  movement  E.  By 
leaving  for  example  the  pin  99  engaged  (see  Fig- 
ure  1),  at  the  end  of  each  revolution  of  the  drum 
12,  the  cam  93  displaces  the  drum  12  axially  by  a 
step  p,  first  towards  the  right  and  then  in  the 
opposite  direction.  On  the  other  hand,  by  leaving 
the  pin  98  engaged,  the  drum  is  moved  axially  first 
towards  the  left  and  at  the  end  of  the  second 
revolution  towards  the  right. 

The  rotary  movement  of  the  drum  12  and  se- 
lection  of  the  characters  to  be  printed  is  produced 
under  the  control  of  a  circuit  (see  Figure  6)  in 
response  to  the  strobe  signals  produced  on  the  line 
76  by  the  rubbing  contact  74.  When  the  machine  is 
started  up  by  means  of  the  switch  110,  the  motor 
58  is  set  in  continuous  rotation  but,  by  virtue  of  the 
friction  clutch  55  (see  Figure  1)  the  drum  12  re- 
mains  stationary  since  the  latch  portion  53  holds 
the  tooth  46  (see  Figure  2). 

The  printing  operations  take  place  during  two 
complete  revolutions  of  the  drum  12.  When  a  col- 
our,  for  example  black,  is  selected,  in  the  first 
revolution  characters  are  printed  in  the  odd-num- 
bered  printing  positions  while  in  the  second  revolu- 
tion,  characters  are  printed  in  the  even-numbered 
positions  of  the  same  printing  row.  When  the  other 
colour,  red,  is  selected,  in  the  first  revolution  char- 
acters  are  printed  in  the  even-numbered  printing 
positions  while  in  the  second  revolution  of  the  drum 
characters  are  printed  in  the  odd-numbered  print- 
ing  positions. 

The  control  circuit  (Fig.  6)  comprises  a  logic 
control  unit  LCU  adapted  to  control  an  arithmetic 
logic  unit  (ALU)  122  and  a  keyboard  unit  126, 
which  includes  the  conventional  keyboard  encoder 

5  and  control  circuitry.  The  control  unit  LCU  under 
the  control  of  a  permanently  stored  program 
causes  the  keyboard  126  to  transfer  to  the 
arithmetic  unit  122  the  binary  informations  cor- 
responding  to  each  one  of  the  keys  of  the  key- 

70  board  126. 
The  arithmetic  unit  122  under  the  control  of  the 

unit  LCU  performs  the  arithmetical  operations  to 
give  the  numerical  results  of  calculations  and  the 
positive  or  negative  sign  of  the  results.  The  control 

75  unit  LCU  is  also  controlled  by  the  arithmetic  unit 
122  to  select  the  printing  colour  of  characters  to  be 
printed.  For  example  the  positive  number  and  the 
mathematical  symbols,  except  the  minus  sign  (-), 
are  to  be  printed  in  black,  while  the  negative  num- 

20  bers  preceded  by  the  (-)  sign  are  to  be  printed  in 
red. 

The  ALU  122  includes  a  transcoder  which  is 
adapted  to  transcode  the  code  of  each  character  to 
a  code  formed  by  four  bits  and  representative  of 

25  the  angular  position  of  the  character  on  the  drum 
12.  The  ALU  122  under  the  control  of  the  unit  LCU 
transfers  the  characters  so  translated  to  a  character 
register  124  including  11  locations,  each  one  asso- 
ciated  with  a  corresponding  printing  position, 

30  whereby  in  each  printing  cycle  each  location  of  the 
register  124  stores  the  angular  position  of  the  char- 
acter  to  be  printed. 

Since  the  entire  line  of  characters  to  be  printed 
is  printed  in  two  successive  printing  cycles,  the 

35  LCU  during  a  first  rotation  of  the  drum  12,  causes 
the  arithmetic  unit  122  to  transfer  to  the  register 
124  the  transcoded  characters  to  be  printed  in  the 
odd  printing  positions  and  during  a  second  revolu- 
tion  of  the  drum  12,  to  transfer  to  the  register  124 

40  the  transcoded  characters  to  be  printed  in  the  even 
printing  positions,  as  it  will  be  explained  herein- 
below. 

The  angular  positions  of  the  drum  12  are  de- 
tected  by  a  counter  142,  by  counting  the  pulses 

45  generated  by  the  sliding  contact  74. 
A  coincidence  circuit  132,  formed  of  11  sec- 

tions  associated  with  the  locations  of  the  register 
124,  compares  each  time  the  contents  of  the  coun- 
ter  142  with  the  transcoded  characters  to  be  print- 

50  ed,  stored  in  the  register  124. 
Whenever  the  angular  position  of  the  drum  12 

equals  the  character  code,  the  corresponding  sec- 
tion  of  the  circuit  132  generates  a  character  selec- 
tion  signal  which  is  transferred  to  a  buffer  130. 

55  The  buffer  130  is  a  latching  register  of  capacity 
of  1  1  bits  for  storing  the  character  selecting  signals 
of  the  11  characters  to  be  printed. 

4 
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A  drive  circuit  140  is  activated  by  the  register 
130  under  the  control  of  a  strobe  supplied  by  LCU 
on  the  connection  143  to  cause  the  hammers  15  to 
print  the  selected  characters. 

The  printing  colour  may  be  manually  selected 
by  means  of  a  key,  not  shown,  of  the  keyboard 
126,  or,  as  previously  described,  the  colour  selec- 
tion  may  be  performed  through  the  control  unit 
LCU  according  to  the  calculation  results  of  the 
arithmetic  unit  122. 

In  greater  detail,  the  printing  operations  take 
place  in  the  following  manner. 

PRINTING  IN  BLACK 

Under  the  control  of  an  operator  key  (not 
shown)  of  the  keyboard  126,  the  LCU  activates  a 
character  selection  circuit  144  which,  with  a  10 
msec  pulse  energises  the  solenoid  50  (Figure  2)  to 
free  the  single  tooth  46  from  the  latch  portion  53. 
The  drum  12  begins  to  rotate  in  the  anti-clockwise 
direction,  entrained  by  the  friction  clutch  55  (see 
Figure  1),  while  the  pin  99  engages  into  the  portion 
96  (see  Figure  7)  of  the  cam  93. 

During  the  first  revolution  of  the  drum  12  it  is 
possible  to  print  in  black,  as  already  stated  herein- 
before,  the  characters  on  the  odd-numbered  tracks 
C1,  ...C21  (see  Figure  5)  in  the  odd-numbered 
printing  positions  S1...S21.  Therefore  the  coinci- 
dence  circuit  132  (see  Figure  6)  activates  the  sole- 
noid  50  at  successive  intervals  by  way  of  circuit 
144  to  lock  the  drum  12  by  means  of  the  latch 
portion  52  (see  Figure  2)  in  the  angular  positions 
corresponding  to  the  odd-numbered  lines  of  char- 
acters  L1,  L3,  L5,...  (see  Figure  5). 

At  the  same  time  the  buffer  130  is  enabled  to 
activate,  each  time  that  the  drum  stops,  the  circuit 
140  for  actuation  of  the  hammers  M  for  printing  the 
selected  characters.  Before  being  stopped  at  the 
end  of  the  first  revolution,  the  drum  12  is  axially 
translated  by  a  step  p  towards  the  right  in  Figure  6 
into  the  position  12a  (at  the  left  in  Figure  5)  by  the 
inclined  portion  97'  of  the  cam  93  (Figure  7),  since 
the  latter  has  only  performed  half  a  revolution. 
Therefore  the  tracks  C3....C21  (see  Figure  5)  of  the 
characters  which  are  inked  black  are  moved  into 
positions  corresponding  to  the  printing  positions 
S2,  ...S20  in  which  the  remaining  black  characters 
are  printed  during  the  second  revolution  of  the 
drum  12,  in  the  manner  already  referred  to  above. 
At  the  end  of  the  second  revolution,  the  drum  is 
returned  by  the  portion  97"  of  the  cam  93  (Figure 
7)  into  the  initial  axial  position  and  is  stopped  by 
the  latch  portion  53  bearing  against  the  single  tooth 
46  (see  Figure  2). 

Shortly  before  the  drum  12  stops,  after  two 
revolutions  equivalent  to  a  revolution  of  the  cam  93 
and  the  cylindrical  element  22  (see  Figure  1),  the 

roller  30  for  feeding  the  paper  28  (Figure  4)  is 
rotated  by  a  line  spacing  by  means  of  a  gear  31 
(Figure  1)  which  engages  with  three  teeth  33  car- 
ried  by  the  cylindrical  element  22. 

5 
PRINTING  IN  RED 

The  LCU  enables  a  colour  selection  circuit  145 
(see  Figure  6)  to  energise  the  solenoid  102  (see 

io  Figure  3)  in  such  a  way  as  to  engage  the  pin  98 
into  the  portion  95  (see  Figure  7)  of  the  cam  93. 
During  the  first  revolution  of  the  drum  12,  the 
characters  in  red  of  the  even-numbered  tracks 
C2....C22  are  printed  in  the  above-described  man- 

15  ner,  at  the  corresponding  even  printing  positions 
S2,  S4...etc.  The  coincidence  circuit  132  now  stops 
the  drum  12  at  a  position  corresponding  to  the 
even-numbered  lines  L2,  L4...  etc.  (see  Figure  5) 
which  contain  the  red-inked  characters. 

20  At  the  end  of  the  first  revolution  of  the  drum 
12,  the  pin  98  engages  into  the  portion  97"  of  the 
cam  93  (see  Figure  7)  which  has  rotated  through 
180°,  and  moves  the  drum  towards  the  left  (see 
Figure  6)  into  the  position  12b  (at  the  right  in 

25  Figure  5)  whereby  the  characters  on  the  even 
tracks  C2,  C4...C22  are  in  positions  corresponding 
to  the  odd-numbered  printing  positions,  S1, 
S3....S21  (see  Figure  5).  Thus  during  the  second 
revolution  of  the  drum  12,  the  red-coloured  char- 

30  acters  can  be  printed,  in  the  odd-numbered  printing 
positions  S1....S21,  completing  a  row  of  printing  in 
red. 

At  the  end  of  the  second  revolution,  the  paper 
28  is  advanced  by  a  line  spacing  while  the  drum 

35  12  is  returned  by  a  step  p  to  the  right  (see  Figure 
6)  and  thus  locked  by  the  tooth  46  and  the  latch 
portion  53  (see  Figure  2). 

Claims 
40 

1.  A  two-colour  printer  for  impact  printing  alpha- 
numeric  symbols  on  a  printing  line  in  printing 
positions  (S1-S22)  which  are  equally  spaced 
by  a  predeterminated  pitch  (p),  comprising  a 

45  rotatable  character  drum  (12),  said  characters 
being  disposed  on  the  outside  surface  of  said 
drum  at  a  constant  angular  spacing  (2a)  over  a 
plurality  of  pairs  of  adjacent  circumferences 
C1-C22  which  are  axially  spaced  from  each 

50  other  by  said  pitch,  an  inking  roller  (32)  rolling 
against  the  outside  surface  of  said  drum,  and 
extending  over  the  entire  length  of  the  drum, 
said  inking  roller  comprising  a  plurality  of  jux- 
taposed  inking  discs  (38)  alternately  impreg- 

55  nated  with  ink  of  different  colours  for  inking 
with  a  first  colour  the  characters  of  a  first 
circumference  (C1  ,  C3  )  of  said  pair  and  the 
characters  of  a  second  circumference  (C2, 

5 
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C4  )  of  said  pair  with  a  second  colour,  the 
inking  roller  (32)  being  connected  with  the 
drum  (12)  for  an  axial  displacement  with  the 
drum,  characterised  by  a  drum  shifting  means 
(80)  rotated  at  a  rotational  speed  half  than  the 
rotational  speed  of  the  drum  (12),  said  shifting 
means  (80)  being  connected  with  the  drum  for 
only  an  axial  displacement  thereof  and  com- 
prising  a  continuous  circular  cam  element  (93) 
divided  into  a  first  and  a  second  cam  portions 
(95,  96)  connected  to  each  other  and  axially 
spaced  therebetween  by  said  pitch  (p),  and  a 
cam  follower  member  (100)  selectively  en- 
gageable  with  said  first  or  said  second  cam 
portions  to  axially  shift  said  drum  by  one  pitch 
in  a  first  direction  or  respectively  in  an  op- 
posite  direction  with  respect  to  a  central  posi- 
tion,  whereby  the  characters  of  a  first  colour 
are  successively  printed  in  odd  positions  and 
in  even  positions  of  said  printing  line  during 
two  subsequent  revolutions  of  said  drum  when 
said  cam  follower  member  (100)  engages  said 
first  cam  portion  (95),  while  the  characters  of  a 
second  colour  are  successively  printed  in  even 
and  in  odd  positions  during  two  subsequent 
revolutions  of  the  drum  (12)  when  said  cam 
follower  (100)  engages  said  second  cam  por- 
tion  (96). 

2.  A  printer  according  to  claim  1  ,  characterized  in 
that  said  shifting  means  (80)  comprises  a  cy- 
lindrical  member  (80)  coaxially  mounted  at  one 
end  of  the  drum  (12)  and  connected  to  the 
drum  by  a  pin  (84)  engaged  within  a  circular 
groove  (86)  of  the  drum,  the  circular  member 
(80)  carrying  on  the  outside  surface  thereof  the 
continuos  cam  element  (93),  each  of  said  cam 
portions  (95,  96)  extending  through  180°. 

3.  A  printer  according  to  anyone  of  claims  1  or  2, 
characterised  in  that  said  cam  follower  (100) 
comprises  first  and  second  pins  (98,  99)  which 
are  angularly  spaced  relative  to  each  other 
through  180°,  said  cam  follower  (100)  being 
radially  movable  from  a  first  position  to  a  sec- 
ond  position  in  which  said  first  and  second 
pins  are  selectively  engaged  with  said  cam  for 
moving  said  drum  in  said  first  direction  and  in 
said  opposite  direction  respectively. 

4.  A  printer  according  to  claims  1  or  2,  charac- 
terised  in  that  said  inking  roller  (32)  is  mounted 
on  a  slider  (34),  the  slider  (34),  being  con- 
nected  with  the  drum  (12)  by  a  tooth  (35) 
engaged  with  a  circumferential  groove  (37)  on 
the  drum  (12)  to  axially  translate  the  inking 
roller  together  with  the  drum. 

5.  A  printer  according  to  any  of  the  preceding 
claims,  characterised  in  that  said  drum  (12)  is 
stopped  after  each  revolution  by  a  stop  mem- 
ber  (48)  which  is  normally  engaged  with  a 

5  single  tooth  (46)  on  said  drum  (12),  said  stop 
member  (48),  being  selectively  activable  to 
free  the  drum  for  rotation  in  response  to  a 
command  from  an  actuator  circuit  (144). 

io  6.  A  printer  according  to  claim  5  characterised  in 
that  said  stop  member  (48)  comprises  a  first 
ratchet  means  (53)  co-operating  with  said  sin- 
gle  tooth  (46)  and  a  second  ratchet  means  (52) 
co-operating  with  a  plurally  of  teeth  (44)  on 

is  said  drum  (12)  which  are  angularly  spaced  by 
half  (d)  said  angular  spacing,  said  stop  mem- 
ber  being  selectively  activable  to  lock  said 
drum  in  an  angular  position  corresponding  to 
the  characters  of  said  pairs  of  circumferences. 

20 
Patentanspruche 

1.  Zweifarbendrucker  zum  Anschlag-Drucken  alp- 
hanumerischer  Zeichen  in  eine  Druckzeile  in 

25  Druckpositionen  (S1  -  S22),  die  in  gleichen 
Abstanden  urn  eine  vorbestimmte  Teilung  (p) 
auseinanderliegen,  mit  einer  drehbaren  Typen- 
trommel  (12),  wobei  die  Typen  auf  der  AuBen- 
seite  der  Trommel  in  gleichen  Winkelabstan- 

30  den  (2a)  uber  eine  Vielzahl  benachbarter  Paare 
von  Umkreisen  (C1  -  C22),  die  einen  der  Tei- 
lung  entsprechenden  axialen  Abstand  haben, 
angeordnet  sind,  mit  einer  Farbwalze  (32),  die 
an  der  AuBenseite  der  Trommel  abrollt  und 

35  sich  uber  die  gesamte  Lange  der  Trommel 
erstreckt,  wobei  die  Farbwalze  eine  Vielzahl 
benachbarter  Farbscheiben  (38)  aufweist,  die 
abwechselnd  mit  unterschiedlichen  Farben  ein- 
gefarbt  sind,  urn  die  Typen  eines  ersten  Urn- 

40  kreises  (C1,  C3  ...)  des  Paares  mit  einer  ersten 
Farbe  und  die  Typen  des  zweiten  Umkreises 
(C2,  C4,  ...)  des  Paares  mit  einer  zweiten 
Farbe  einzufarben,  und  die  Farbwalze  (32)  mit 
der  Trommel  (12)  verbunden  ist,  so  dal3  sie 

45  zusammen  mit  der  Trommel  axial  verschiebbar 
ist,  gekennzeichnet  durch  ein  Trommel- 
schiebemittel  (80),  das  mit  einer  Drehzahl  ge- 
dreht  wird,  die  gleich  der  halben  Drehzahl  der 
Trommel  (12)  ist,  und  mit  der  Trommel  ledig- 

50  lich  fur  eine  Axialverschiebung  derselben  ver- 
bunden  ist  und  ein  kontinuierliches  kreisformi- 
ges  Steuerkurvenelement  (93),  das  in  einen 
ersten  und  einen  zweiten  Steuerkurvenab- 
schnitt  (95,  96)  unterteilt  ist,  die  miteinander 

55  verbunden  sind  und  urn  die  erwahnte  Teilung 
(p)  axial  auseinanderliegen,  und  ein  Steuerkur- 
vennachlaufglied  (100)  aufweist,  das  wahlbar 
mit  dem  ersten  oder  dem  zweiten  Steuerkur- 
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venabschnitt  in  Eingriff  bringbar  ist,  urn  die 
Trommel  urn  eine  Teilung  in  einer  ersten  Rich- 
tung  oder  in  eine  entgegengesetzte  Richtung 
relativ  zu  einer  mittleren  Position  zu  verschie- 
ben,  so  daB  die  Zeichen  einer  ersten  Farbe  5 
nacheinander  in  ungeradzahligen  Positionen 
und  geradzahligen  Positionen  der  Druckzeile 
wahrend  zweier  aufeinanderfolgender  Umdre- 
hungen  der  Trommel  gedruckt  werden,  wenn 
das  Steuerkurvennachlaufglied  (100)  mit  dem  10 
ersten  Steuerkurvenabschnitt  (95)  in  Eingriff 
steht,  wahrend  die  Zeichen  einer  zweiten 
Farbe  nacheinander  in  geradzahligen  und  un- 
geradzahligen  Positionen  wahrend  zweier  auf- 
einanderfolgender  Umdrehungen  der  Trommel  is 
(12)  gedruckt  werden,  wenn  das  Steuerkurven- 
nachlaufglied  (100)  mit  dem  zweiten  Steuerkur- 
venabschnitt  (96)  in  Eingriff  steht. 

2.  Drucker  nach  Anspruch  1,  dadurch  gekenn-  20 
zeichnet,  daB  das  Schiebemittel  (80)  ein  zylin- 
drisches  Element  (80)  aufweist,  das  koaxial  an 
einem  Ende  der  Trommel  (12)  gelagert  und 
mit  der  Trommel  durch  einen  Stift  (84)  verbun- 
den  ist,  der  mit  einer  kreisformigen  Nut  (86)  25 
der  Trommel  in  Eingriff  steht,  wobei  das  kreis- 
formige  Element  (80)  auf  seiner  AuBenseite 
das  kontinuierliche  Steuerkurvenelement  (93) 
tragt  und  sich  jeder  Steuerkurvenabschnitt  (95, 
96)  uber  180  0  erstreckt.  30 

3.  Drucker  nach  Anspruch  1  oder  2,  dadurch  ge- 
kennzeichnet,  daB  das  Steuerkurvennachlauf- 
element  (100)  einen  ersten  und  einen  zweiten 
StoBel  (98,  99)  aufweist,  die  urn  einen  Winkel  35 
von  180°  auseinanderliegen,  und  das  Steuer- 
kurvennachlaufelement  (100)  radial  aus  einer 
ersten  Position  in  eine  zweite  Position  ver- 
schiebbar  ist,  in  der  die  beiden  StoBel  wahlbar 
mit  der  Steuerkurve  in  Eingriff  stehen,  urn  die  40 
Trommel  jeweils  in  die  erste  Richtung  und  die 
entgegengesetzte  Richtung  zu  verschieben. 

4.  Drucker  nach  Anspruch  1  oder  2,  dadurch  ge- 
kennzeichnet,  daB  die  Farbwalze  (32)  auf  ei-  45 
nem  Schieber  (34)  gelagert  ist,  der  mit  der 
Trommel  (12)  durch  einen  Zahn  (35)  verbun- 
den  ist,  der  mit  einer  Umfangsnut  (37)  in  der 
Trommel  (12)  in  Eingriff  steht,  urn  die  Farbwal- 
ze  zusammen  mit  der  Trommel  axial  zu  ver-  so 
schieben. 

5.  Drucker  nach  einem  der  vorstehenden  Anspru- 
che,  dadurch  gekennzeichnet,  daB  die  Trom- 
mel  (12)  nach  jeder  Umdrehung  durch  ein  Hal-  55 
teglied  (48)  angehalten  wird,  das  normalerwei- 
se  mit  einem  einzelnen  Zahn  (46)  auf  der 
Trommel  (12)  in  Eingriff  steht  und  wahlbar 

aktivierbar  ist,  urn  die  Trommeldrehung  in  Ab- 
hangigkeit  von  einem  Befehl  einer  Aktivie- 
rungsschaltung  (144)  freizugeben. 

6.  Drucker  nach  Anspruch  5,  dadurch  gekenn- 
zeichnet,  daB  das  Halteglied  (48)  eine  erste 
Sperrklinke  (53),  die  mit  dem  einzelnen  Zahn 
(46)  zusammenwirkt,  und  eine  zweite  Sperrklin- 
ke  (52)  aufweist,  die  mit  einer  Vielzahl  von 
Zahnen  (44)  auf  der  Trommel  (12)  zusammen- 
wirkt,  die  urn  die  Halfte  (a)  des  erwahnten 
Winkelabstands  winkelmaBig  auseinanderlie- 
gen,  wobei  das  Halteglied  wahlbar  aktivierbar 
ist,  urn  die  Trommel  in  einer  Drehwinkelposi- 
tion  festzuhalten,  die  den  Typen  der  Paare  von 
Umfangskreisen  entsprechen. 

Revendicatlons 

1.  Imprimante  a  deux  couleurs  destinee  a  impri- 
mer  des  symboles  alphanumeriques  par  im- 
pact  sur  une  ligne  d'impression  dans  des  posi- 
tions  d'impression  (S1-S22)  qui  sont  uniforme- 
ment  espacees  d'un  pas  predetermine  (p), 
comprenant  un  tambour  porte-caracteres  rotatif 
(12),  lesdits  caracteres  etant  disposes  sur  la 
surface  externe  dudit  tambour,  a  un  espace- 
ment  angulaire  constant  (2a)  sur  une  pluralite 
de  paires  de  circonferences  adjacentes  (C1- 
C22)  qui  sont  espacees  axialement  I'une  de 
I'autre  dudit  pas,  un  rouleau  encreur  (32)  qui 
roule  contre  la  surface  exterieure  dudit  tam- 
bour,  et  s'etend  sur  toute  la  longueur  du  tam- 
bour,  ledit  rouleau  encreur  comprenant  une 
pluralite  de  disques  encreurs  juxtaposes  (38) 
qui  sont  alternativement  impregnes  d'encres 
de  differentes  couleurs,  pour  encrer  en  une 
premiere  couleur  les  caracteres  d'une  premie- 
re  circonference  (C1,  C3,  ...)  de  ladite  paire  et 
les  caracteres  d'une  deuxieme  circonference 
(C2,  C4,  ...)  de  ladite  paire  en  une  deuxieme 
couleur,  le  rouleau  encreur  (32)  etant  relie  au 
tambour  (12)  pour  se  deplacer  axialement  avec 
le  tambour,  caracterise  par  des  moyens  (80) 
de  deport  du  tambour  entraTne  en  rotation  a 
une  vitesse  de  rotation  egale  a  la  moitie  de  la 
vitesse  de  rotation  du  tambour  (12),  lesdits 
moyens  de  deport  (80)  etant  relies  au  tambour 
pour  assurer  exclusivement  un  deplacement 
axial  de  celui-ci  et  comprenant  un  element 
came  circulaire  continue  (93)  divisee  en  une 
premiere  et  une  deuxieme  parties  de  came 
(95,  96)  reliees  I'une  a  I'autre  et  espacees 
axialement  I'une  de  I'autre  dudit  pas  (p)  et  un 
element  de  contre-came  (100)  qui  peut  etre 
selectivement  mis  en  prise  avec  lesdites  pre- 
miere  et  deuxieme  parties  de  came  pour  de- 
placer  axialement  ledit  tambour  d'un  pas  dans 

7 



13 EP  0  276  966  B1 14 

un  premier  sens  ou,  respectivement  dans  le 
sens  oppose,  par  rapport  a  une  position  cen- 
trale,  de  sorte  que  les  caracteres  d'une  pre- 
miere  couleur  sont  imprimes  successivement 
dans  des  positions  impaires  et  dans  des  posi-  5 
tions  paires  de  ladite  ligne  d'impression  pen- 
dant  deux  tours  successifs  dudit  tambour  lors- 
que  ledit  element  de  contre-came  (100)  est  en 
prise  avec  ladite  premiere  partie  de  came  (95), 
tandis  que  les  caracteres  d'une  deuxieme  cou-  10 
leur  sont  imprimes  successivement  dans  des 
positions  impaires  et  dans  des  positions  paires 
pendant  deux  tours  successifs  du  tambour  (12) 
lorsque  ladite  contre-came  (100)  est  en  prise 
avec  ladite  deuxieme  partie  (96)  de  la  came.  is 

2.  Imprimante  selon  la  revendication  1,  caracteri- 
se  en  ce  que  lesdits  moyens  de  deport  (80) 
comprennent  un  element  cylindrique  (80)  mon- 
te  coaxialement  a  une  premiere  extremite  du  20 
tambour  (12)  et  relie  au  tambour  par  un  doigt 
(84)  engage  dans  une  gorge  circulaire  (86)  du 
tambour,  I'element  circulaire  (80)  portant  sur 
sa  surface  externe  I'element  came  continu 
(93),  chacune  desdites  parties  (95,  96)  de  la  25 
came  s'etendant  sur  180°. 

3.  Imprimante  selon  une  quelconque  des  revendi- 
cations  1  et  2,  caracterisee  en  ce  que  ladite 
contre-came  (100)  comprend  des  premier  et  30 
deuxieme  doigts  (98,  99)  qui  sont  espaces 
angulairement  I'un  de  I'autre  de  180°,  ladite 
contre-came  (100)  pouvant  se  deplacer  radiale- 
ment  d'une  premiere  position  a  une  deuxieme 
position,  dans  lesquelles  lesdits  premier  et  35 
deuxieme  doigts  sont  selectivement  en  prise 
avec  ladite  came  pour  deplacer  ledit  tambour 
dans  le  premier  sens  et  dans  le  sens  oppose 
respectivement. 

40 
4.  Imprimante  selon  la  revendication  1  ou  2,  ca- 

racterisee  en  ce  que  ledit  rouleau  encreur  (32) 
est  monte  sur  un  coulisseau  (34),  le  coulisseau 
(34)  etant  relie  au  tambour  (12)  par  une  dent 
(35)  qui  est  en  prise  avec  une  gorge  circonfe-  45 
rentielle  (37)  du  tambour  (12)  pour  deplacer  le 
rouleau  encreur  en  translation  axiale  conjointe- 
ment  avec  le  tambour. 

5.  Imprimante  selon  une  quelconque  des  revendi-  so 
cations  precedentes,  caracterisee  en  ce  que 
ledit  tambour  (12)  est  arrete  apres  chaque  tour 
par  un  element  d'arret  (48)  qui  est  normale- 
ment  en  prise  avec  une  dent  unique  (46)  dudit 
tambour  (12),  ledit  element  d'arret  (48)  pouvant  55 
etre  active  selectivement  pour  liberer  le  tam- 
bour  pour  la  rotation  en  reponse  a  un  ordre 
issu  d'un  circuit  d'actionnement  (144). 

6.  Imprimante  selon  la  revendication  5,  caracteri- 
see  en  ce  que  ledit  element  d'arret  (48)  com- 
prend  un  premier  moyen  d'encliquetage  (53) 
qui  coopere  avec  ladite  dent  unique  (46)  et  un 
deuxieme  moyen  d'encliquetage  (52)  qui  coo- 
pere  avec  une  pluralite  de  dents  (44)  portees 
par  ledit  tambour  (12)  qui  sont  espacees  angu- 
lairement  de  ladite  moitie  (d)  dudit  espacement 
angulaire,  ledit  element  d'arret  pouvant  etre 
active  selectivement  pour  verrouiller  ledit  tam- 
bour  dans  une  position  angulaire  qui  corres- 
pond  aux  caracteres  desdites  paires  de  circon- 
ferences. 
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