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A  dot  matrix  print  head. 

®  A  dot  matrix  print  head  is  described  having  an 
improved  type  of  electromagnetic  actuator  device  for 
the  print  needles;  the  ends  (16)  of  the  striker  ele- 
ments  (6)  which  cooperate  with  one  of  the  poles 
(15)  of  the  electromagnetic  drive  for  each  needle  are 
in  fact  shaped  on  the  side  facing  the  said  pole,  in 
such  a  way  as  to  be  displaced  with  respect  to  the 
point  of  contact  (19)  of  the  striker  element  (6)  on  the 
pole  (15)  itself,  so  as  to  cause  between  this  end 
(16)  and  the  pole  (15)  a  predetermined  clearance 
capable  of  compensating  possible  constructional  im- 
precisions. 
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"A  DOT  MATRIX  PRINT  HEAD" 

The  present  invention  relates  to  a  dot  matrix 
print  head  provided  with  an  electromagnetic  device 
for  actuating  the  print  needles  which  is  improved  in 
its  mechanical  part. 

It  is  known  that  in  dot  matrix  print  heads  the 
needles  are  projected  against  the  surface  to  be 
printed,  in  such  a  way  as  to  leave  on  this  symbols 
which  form  the  print  characters,  by  means  of  an 
electromagnetic  device  comprising,  for  each  nee- 
dle,  a  U-shape  electromagnet  and  a  striker  ele- 
ment,  the  said  blade,  which  rockably  engages  with 
its  first  end  on  the  corner  of  one  of  the  poles  of  the 
electromagnet,  and  is  attracted  by  the  other  pole 
when  the  electromagnet  is  excited,  in  such  a  way 
as  to  strike  with  its  second  end  the  head  of  the 
associated  print  needle.  Such  a  structure  involves 
the  fact  that,  when  the  electromagnet  is  not  ex- 
cited,  the  first  end  of  the  blade,  under  the  thrust  of 
appropriate  resilient  biasing  means,  usually  con- 
stituted  by  a  rubber  ring,  abuts  against  the  asso- 
ciated  pole  so  that  this  must  be  worked  with  high 
precision  in  that  it  is  necessary  to  avoid,  in  this  rest 
position  of  the  blade,  any  possible  interference 
between  this  and  the  pole  on  the  comer  of  which  it 
engages;  if,  in  fact,  interference  should  occur,  the 
position  of  the  blade  would  be  altered  and,  con- 
sequently,  the  quality  of  printing  would  be  dras- 
tically  reduced. 

The  object  of  the  invention  is  that  of  providing 
a  dot  matrix  print  head  of  substantially  similar 
structure  to  that  described  above,  but  which  avoids 
the  indicated  disadvantage  and,  in  particular,  which 
does  not  require  an  accurate  working  of  the  pole  of 
the  electromagnet  on  which  each  blade  rests,  en- 
suring  at  the  same  time  an  optimum  print  quality. 

The  said  object  is  achieved  by  the  invention  in 
that  it  provides  a  dot  matrix  print  head  of  the  type 
comprising  an  elongate  support  body  slidably  car- 
rying  a  plurality  of  print  needles;  respective  elec- 
tromagnets  for  actuating  the  said  print  needles, 
each  having  a  first  and  a  second  adjacent  pole  of 
opposite  sign;  a  plurality  of  striker  elements  made 
of  ferromagnetic  material  each  of  which  can  be 
attracted  by  the  first  pole  of  an  associated  said 
electromagnet  to  strike  with  its  first  end  the  head  of 
a  respective  said  needle  in  such  a  way  as  to  cause 
translation  thereof,  the  said  striker  elements  being 
rockably  engaged  in  correspondence  with  an  inter- 
mediate  portion  thereof  on  one  edge  of  a  front 
delimitation  surface  of  the  second  poles  of  the  said 
electromagnets;  and  means  for  resiliency  support- 
ing  a  second  end  of  each  said  striker  element, 
opposite  the  first  end,  in  correspondence  with  the 
second  poles  of  the  said  electromagnets;  charac- 
terised  by  the  fact  that  the  said  second  ends  of  the 

striker  elements  are  shaped  on  the  side  facing  the 
corresponding  second  pole,  in  such  a  way  as  to  be 
displaced,  with  respect  to  the  contact  point  of  the 
said  intermediate  portion  thereof  on  the  said  edge 

5  of  the  said  corresponding  second  pole  of  the  elec- 
tromagnets,  in  such  a  way  as  to  determine  a  clear- 
ance  between  the  front  surfaces  of  the  second 
poles  of  the  electromagnets  and  the  said  second 
ends  of  the  striker  elements. 

w  For  a  better  understanding  of  the  invention 
there  is  now  given  a  non-limitative  description  of 
several  embodiments  with  reference  to  the  at- 
tached  drawings,  in  which: 

Figure  1  illustrates  in  side  view  and  partly  in 
75  section  a  print  head  formed  according  to  the  inven- 

tion; 
Figure  2  illustrates  on  an  enlarged  scale  a 

detail  of  the  print  head  of  Figure  1  ;  and 
Figures  3  and  4  respectively  illustrate  a  first 

20  and  a  second  possible  variant  of  the  detail  of 
Figure  2. 

With  reference  to  Figure  1  there  is  shown 
therein  a  dot  matrix  print  head  generally  indicated 
with  the  reference  numeral  1  comprising  a  casing  2 

25  closed  at  the  front  by  an  elongate  support  body  3 
slidably  carrying  a  plurality  of  print  needles  4  only 
one  of  which  is  illustrated  for  simplicity,  respective 
electromagnets  5  for  actuating  the  needles  4,  of 
known  U-shape  type  and  housed  in  a  known  man- 

30  ner  within  the  casing  2,  and  a  plurality  of  striker 
elements  or  blades  6  equal  in  number  to  those  of 
the  electromagnets  5  and  the  needles  4,  made  of 
ferromagnetic  material  and  able  to  be  attracted  by 
the  respective  electromagnets  5  to  strike  with  their 

35  respective  ends  7  against  respective  heads  8  of  the 
needles  4  in  such  a  way  as  to  cause  translation  of 
these  latter  and  consequent  impact  thereof  onto  the 
surface  to  be  printed.  The  striker  elements  or 
blades  6,  only  one  of  which  is  illustrated  for  sim- 

40  plicity,  are  disposed  in  a  known  manner  in  a  ring 
and  are  carried  in  the  manner  of  spokes  by  a 
circular  plug  or  cover  10  of  known  type  which 
closes  the  casing  2  at  the  rear  and  which  is  fixed 
rigidly  to  this  latter  and,  consequently,  to  the  body 

45  or  support  element  3  for  the  needles  4  by  known 
connection  means  1  1  .  Each  electromagnet  5  has  a 
pair  of  opposite  poles  of  opposed  sign,  respec- 
tively  indicated  14  and  15  disposed  adjacent  one 
another;  the  electromagnets  5  are  also  disposed  in 

so  a  radial  configuration  within  the  casing  2  in  such  a 
way  that  the  poles  14  are  disposed  closer  to  the 
axis  of  symmetry  of  the  print  head  1  than  the  poles 
15,  or  rather  are  radially  inward  of  these  latter. 
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Referring  also  to  Figure  2,  the  striker  elements 
or  blades  6  have  a  second  end  16  opposite  the 
end  7,  by  which  they  are  supported  rockably  in  a 
resilient  manner  in  correspondence  with  the  re- 
spective  pole  15  of  each  electromagnet  7  by 
means  carried  by  the  plug  10,  and  an  intermediate 
portion  18,  immediately  adjacent  the  end  16,  in 
correspondence  with  which  they  are  rockably  en- 
gaged,  or  rather  free  to  oscillate  perpendicularly  to 
the  plane  in  which  the  plug  10  lies,  on  a  fulcrum 
constituted  by  an  edge  19  of  a  flat  front  delimita- 
tion  surface  20  of  the  respective  pole  1  5;  the  said 
resilient  support  means  of  the  end  16  comprises  a 
respective  pin  22  one  for  each  element  6,  formed 
integrally  with  and  perpendicularly  projecting  from 
the  plug  10  on  the  inner  side  thereof  and  housed 
with  clearance  within  the  interior  of  a  hole  23 
formed  through  the  end  16  immediately  adjacent 
the  intermediate  portion  18,  and  a  resilient  biasing 
element  common  to  all  the  elements  6  constituted 
by  a  natural  or  synthetic  rubber  toroidal  seal  24  of 
"O-ring"  type  disposed  immediately  behind  the 
end  16  between  this  and  the  bottom  wall  of  the 
plug  10  in  such  a  way  as  to  oppose  separation  of 
the  end  16  itself  from  the  pole  15  following  rotation 
of  the  element  6  on  the  corner  19  towards  the  pole 
14.  On  the  end  7  of  each  element  6  also  acts  a 
further  resilient  biasing  element  constituted  by  a 
seal  25  of  the  same  type  as  the  seal  24,  carried  in 
a  known  way  by  the  plug  10. 

According  to  the  invention  the  end  16  of  each 
striker  element  or  blade  6  is  shaped,  on  the  side 
facing  the  corresponding  pole  1  5,  in  such  a  way  as 
to  be  displaced,  with  respect  to  the  point  of  contact 
of  the  respective  intermediate  portion  18  on  the 
edge  19,  so  as  to  determine  between  the  frontal 
surfaces  20  of  the  poles  15  and  the  ends  16  of  the 
striker  elements  6  an  axial  clearance  of  predeter- 
mined  magnitude  which  is  always  such  that,  in 
normal  operating  conditions  of  the  head  1,  any 
possible  interference  between  the  poles  15  and  the 
ends  16  is  avoided  in  rest  condition  of  the  blades 
6,  which  is  that  illustrated  in  Figure  2  and  assumed 
under  the  resilient  thrust  of  the  element  24  when 
the  electromagnets  5  are  de-energised.  In  the  non- 
limitative  embodiment  illustrated  in  Figure  2  the 
ends  16  of  the  striker  element  6  are  all  bent  at  an 
obtuse  angle  out  of  the  plane  in  which  the  ele- 
ments  6  themselves  lie,  which  is  substantially  par- 
allel  to  that  of  the  cover  10,  on  the  side  of  the 
elastomeric  biasing  element  6  in  such  a  way  as  to 
space  them  from  the  respective  facing  surfaces  20. 
In  this  way,  in  the  illustrated  rest  position,  between 
the  portion  18  and  the  corner  19  of  each  blade  6 
there  is  a  substantially  linear  contact  between 
sharp  corners,  which  reduces  the  friction,  improv- 
ing  the  performance  of  the  head  whilst  there  is  no 
possibility  of  contact  between  the  surface  20  and 

the  end  16  which  is  spaced  from  the  portion  18.  In 
use,  therefore,  when  the  electromagnets  5  are  ex- 
cited  they  attract  the  blades  6  towards  the  respec- 
tive  poles  14  making  them  turn  on  the  edges  19  of 

5  the  poles  15  with  which  they  already  cooperate, 
causing  the  ends  17  to  strike  on  the  heads  8  and 
consequent  actuation  of  the  needles  4,  whilst  when 
the  electromagnets  5  are  de-energised  the  blades 
6  are  moved  under  the  resilient  thrust  of  the  seals 

70  24  and  25  into  the  rest  position  illustrated  in  Figure 
2,  avoiding  any  interference  with  the  poles  15 
which,  consequently,  do  not  require  accurate  work- 
ing;  possible  dimensional  errors  are  compensated, 
the  contact  between  the  blades  6  and  the  poles  15 

75  being  only  linear,  by  the  resilient  suspension  sys- 
tem  of  these  through  the  pins  22,  so  that  again 
working  tolerances  of  the  electromagnets  5,  and  in 
particular  of  the  poles  15,  can  be  rather  large  with 
consequent  considerable  reductions  in  production 

20  costs. 
Making  reference  now  to  Figures  3  and  4,  in 

these  there  are  shown  two  possible  variations  to 
the  conformation  of  the  ends  16  of  the  blades  6 
which  are  equally  useful  or  more  useful  than  that 

25  described;  the  similar  or  identical  details  to  those 
already  described  are  indicated  for  simplicity  with 
the  same  reference  numerals.  In  particular,  in  Fig- 
ure  3  is  illustrated  a  blade  or  striker  element  6 
substantially  identical  to  the  blade  6  of  Figure  2 

30  save  for  the  fact  that  the  end  16  is  bent  with 
respect  to  the  axis  of  the  element  6  itself  with  a 
wide  radius  of  curvature  in  such  a  way  that  in 
correspondence  with  the  portion  18  the  elements  6 
all  have  a  convexly  curved  contact  surface  30  at 

35  the  comer  19,  obviously  facing  towards  the  pole 
15;  with  this  variant,  of  slightly  greater  cost  than  if 
the  blade  is  simply  bent  at  an  angle  as  in  Figure  2, 
greater  usefulness  is  achieved  in  that  the  curved 
surface  30  further  reduces  the  friction  and  above  all 

40  reduces  wear  of  the  corner  or  edge  19  as  well  as 
of  the  portion  18,  guaranteeing  a  longer  life  and 
greater  reliability  of  the  needle  drive  device.  The 
variant  of  Figure  4  illustrates  on  the  other  hand  a 
blade  6  which  achieves  substantially  the  same  util- 

45  ity  as  that  of  Figure  2  whilst  having  a  reduced  cost: 
in  this  variant  the  striker  elements  have  a  step  31 
in  correspondence  with  the  ends  16,  formed  sub- 
stantially  at  the  edge  of  the  associated  hole  23  for 
housing  the  respective  pin  22,  and  the  ends  16 

so  have  a  smaller  thickness  than  that  of  the  cor- 
responding  intermediate  portions  18;  the  desired 
clearance  between  the  end  16  and  the  surfaces  20 
is  thus  created. 

55 
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From  what  is  described  the  advantages  con- 
nected  with  the  invention  will  be  evident  and  it  is 
clear  that  the  three  described  variants  of  the  blade, 
together  with  other  possible  variants  which  still  fall 
within  the  scope  of  the  invention  can  also  be  com- 
bined,  even  in  the  same  head,  if  such  should  be 
useful. 

4.  A  print  head  according  to  Claim  3,  charac- 
terised  by  the  fact  that  the  said  second  ends  are 
bent  with  respect  to  the  axis  of  the  associated 
striker  elements  with  a  wide  radius  of  curvature  in 
such  a  way  that  the  said  striker  elements  have,  in 
correspondence  with  the  said  intermediate  portions, 
a  curved  contact  surface,  convex  towards  the  asso- 
ciated  said  edge  of  the  second  pole  of  the  asso- 
ciated  said  electromagnet. 

5.  A  print  head  according  to  Claim  2,  charac- 
terised  by  the  fact  that  the  said  striker  elements 
have,  in  correspondence  with  respective  second 
ends,  a  step  formed  substantially  at  the  edge  of  the 
respective  said  hole  housing  the  said  pin.  the  said 
second  ends  having  a  smaller  thickness  than  that 
of  the  corresponding  intermediate  portions. 

Claims 

1  .  A  dot  matrix  print  head  of  the  type  compris- 
ing  an  elongate  support  body  siidably  carrying  a 
plurality  of  print  needles;  respective  drive  elec- 
tromagnets  for  actuating  the  said  print  needles 
each  having  a  first  and  a  second  pole  of  opposite 
sign  adjacent  one  another;  a  plurality  of  striker 
elements  made  of  ferromagnetic  material  each  able 
to  be  attracted  by  the  first  pole  of  a  respective  said 
electromagnet  to  strike  with  its  first  end  the  head  of 
an  associated  said  needle  in  such  a  way  as  to 
produce  translation  thereof,  the  said  striker  ele- 
ments  being  each  rockably  engaged  in  correspon- 
dence  with  an  intermediate  portion  on  an  edge  of  a 
front  delimitation  surface  of  the  second  pole  of  a 
respective  said  electromagnet;  and  means  for  resil- 
iency  supporting  a  second  end  of  the  said  striker 
elements,  opposite  the  first  end,  in  correspondence 
with  the  second  poles  of  the  said  electromagnets; 
characterised  by  the  fact  that  the  said  second  ends 
of  the  striker  elements  are  shaped  on  the  side 
facing  the  corresponding  second  pole  in  such  a 
way  as  to  be  displaced,  with  respect  to  the  contact 
points  of  the  said  intermediate  portions  thereof  on 
the  said  edges  of  the  said  corresponding  second 
poles  of  the  electromagnets,  in  such  a  way  as  to 
create  a  clearance  between  the  front  surfaces  of 
the  second  poles  of  the  electromagnets  and  the 
said  second  ends  of  the  striker  elements. 

2.  A  print  head  according  to  Claim  1,  charac- 
terised  by  the  fact  that  the  said  support  means  for 
the  second  end  of  each  said  striker  element  com- 
prise  a  pin  housed  with  clearance  within  the  interior 
of  a  hole  formed  through  the  said  second  end  of 
each  said  striker  element,  immediately  adjacent  the 
said  intermediate  portion  thereof,  and  an 
elastomeric  biasing  element  disposed  in  such  a 
way  as  to  oppose  separation  of  the  said  second 
end  from  the  associated  second  pole  of  the  re- 
spective  electromagnet,  the  said  pin  and 
elastomeric  element  being  carried  by  a  cover  rig- 
idly  connected  to  the  said  needle  support  element. 

3.  A  print  head  according  to  Claim  2,  charac- 
terised  by  the  fact  that  the  said  striker  elements 
have  respective  second  ends  bent  at  an  obtuse 
angle  out  of  the  plane  in  which  they  lie  towards  the 
elastomeric  biasing  element. 
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