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Description 

The  present  invention  relates  to  an  electromechanical  pulse  generator  for  digital  voltage  control  in  an  elec- 
tronic  apparatus,  preferably  a  microelectronic  apparatus,  such  as  volume  control  in  a  hearing  aid. 

5  Microelectronic  devices  without  digital  voltage  control  for  volume  control  in  hearing  aids  are  disclosed  in 
e.g.  DK-C-134,876  and  DK-A-1229/89  which  relate  to  volume  control  devices  in  hearing  aids  by  use  of  a  po- 
tentiometer  path  or  a  self-aligning  miniature  converter,  respectively.  However,  the  use  of  digital  electronics  is 
particularly  desirable  in  microelectronic  hearing  aids  as  it  allows  better  results  to  be  obtained  than  the  hitherto 
non-digitally  controlled  devices.  Thus,  there  is  a  need  for  a  voltage  control  device  which  is  immediately  appli- 

10  cable  within  the  digital  electronics  field  and  which  allows  a  very  accurate  adjustment  of  the  parameters  of  a 
hearing  aid,  thus  furthermore  making  the  apparatus  user  friendly. 

Electromechanical  pulse  generators  for  digital  voltage  control  are  known  from  e.g.  radio  and  television 
sets,  in  which,  however,  such  pulse  generators  are  provided  with  components  of  an  optical,  magnetic  or  similar 
character.  Thus,  a  digital  voltage  control  based  on  the  light/shadow  effect  in  an  optical  component  incorporated 

15  in  the  equipment  is  known  from  e.g.  the  electronic  equipment  of  radios.  Due  to  the  size  of  such  constituent 
parts  these  electromechanical  pulse  generators  are  obviously  not  suitable  as  parts  of  a  microelectronic  hear- 
ing  aid  in  which  the  total  outer  dimensions  of  the  components  are  to  be  in  the  magnitude  of  3-4  mm.  In  Appli- 
cant's  earlier  patent  application  DK-A-1  838/90  it  has  been  attempted  to  minimize  equipment  of  this  type  for 
microelectronic  use  by  use  of  an  electromechanical  pulse  generator.  However,  it  has  turned  out  to  be  relatively 

20  difficult  and  complicated  to  manufacture  and  mount  the  pulse  generator  due  to  its  relatively  large  number  of 
vulnerable  single  components  of  very  small  size  as  well  as  the  relatively  large  possibilities  of  functional  errors 
arising  during  use  of  the  pulse  generator  due  to  the  complex  cooperation  between  the  single  components. 

US-A-4,282,41  5  discloses  another  pulse  generator  of  the  said  type  which  is  also  suitable  for  minimization. 
This  pulse  generator  is  i.a.  characterized  by  having  two  simple  switch  sets  which  are  placed  symmetrically 

25  and  which  work  in  the  same  manner  for  closing  an  electric  circuit  using  an  impact  effect,  as  a  resilient  contact 
member  of  the  individual  switch  set  is  brought  to  abut  against  a  fixed  contact  member  of  the  switch  set.  How- 
ever,  in  this  construction  the  contact  impact  may  have  an  unfavourable  effect  in  connection  with  the  electric 
circuit  as  the  impact  may  produce  undesired  multiple  activations  of  the  circuit  merely  by  turning  of  the  rotor 
of  the  pulse  generator  a  single  step. 

30  Finally,  WO  89/12904  discloses  a  mechanical  pulse  generator  likewise  suitable  for  minimization.  This  pulse 
generator  has  a  rotatable  crown  with  internal  toothing  in  which  a  cam  on  an  oscillating  sleeve  abutting  on  a 
spring  element  engages.  Each  of  the  two  ends  of  the  spring  element  moves,  in  function  of  the  chosen  direction 
of  rotation,  between  two  contacts  of  one  of  two  pairs  of  contacts  while  a  contact  pin  mechanically  pretensions 
the  spring  element  and  hence  the  oscillating  sleeve  accordingly.  The  mode  of  function  of  this  pulse  generator 

35  is  entirely  depending  on  the  double  function  of  the  spring  element  acting  both  as  a  pretension  of  the  oscillating 
sleeve  and  as  a  contact  spring  between  the  contact  pin  and  each  pair  of  contacts,  respectively.  This  mode  of 
function  involves  a  mounting  of  the  spring  element  and  the  two  pins  of  contacts  partly  outside  the  circumfer- 
ence  of  the  rotatable  crown  which,  however,  is  detrimental  to  a  minimization  of  the  construction  down  to  di- 
mensions  acceptable  to  the  use  of  the  generator  as  part  of  a  microelectronic  hearing  aid.  Further,  the  double 

40  function  of  the  spring  element  demands  a  spring  characteristic  which  may  be  difficult  to  obtain  when  minimizing 
the  spring  element  further  down  to  the  desired  use  in  a  hearing  aid. 

Therefore,  it  is  the  object  of  the  present  invention  to  provide  an  electromechnical  pulse  generator  with  a 
purely  mechnical  mode  of  operation  for  digital  voltage  control  in  microelectronic  equipment  which  remedies 
the  above  mentioned  disadvantages  of  the  prior  art  pulse  generators  and  which  is  suitable  for  being  manufac- 

45  tured  with  very  small  outer  dimensions  for  an  effective  and  flawless  functioning  during  the  life  of  the  product 
while  at  the  same  time  having  a  few,  simple  and  mutually  cooperating  components,  which  thus  also  allows 
the  pulse  generator  to  constitute  a  surprisingly  inexpensive  product. 

The  object  is  obtained  by  means  of  an  electromechanical  pulse  generator  of  the  type  stated  in  the  intro- 
ductory  part  of  claim  1,  the  characteristic  features  of  which  are  stated  in  the  charcaterizing  part  of  the  claim. 

50  The  pulse  generator  according  to  the  invention  may  furthermore  contain  the  features  stated  in  claims  2 
and  3. 

Thus,  the  pulse  generator  according  to  the  present  invention  can,  like  the  pulse  generators  according  to 
Applicant's  earlier  application  DK-A-1  838/90  and  to  the  international  application  WO  89/12904,  be  minimized 
to  the  outer  dimensions  required  for  the  microelectronic  use  in  question  and  is  a  purely  mechanical  component 

55  having  a  tuning  knob  which  can  be  turned  endlessly  in  either  direction  and  which  is  not  provided  with  any  form 
of  end  stop.  This  means  that  the  adjustment  of  the  hearing  aid  becomes  independent  of  the  absolute  position 
of  the  tuning  knob,  as  the  adjustment  is  expressed  exclusively  through  the  relative  turn  of  the  tuning  knob  in 
relation  to  a  basic  position,  and  that  the  shift  from  one  terminal  to  another  terminal  of  a  pair  of  terminals  in 
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the  electronic  circuit,  e.g.  in  a  hearing  aid,  results  in  the  elimination  of  the  above  mentioned  negative  effects 
of  contact  impact. 

The  invention  will  be  explained  in  further  detail  below  with  reference  to  the  accompanying  drawings  in 
which  Figures  1-5  diagrammatically  illustrates  an  example  of  a  non-limiting  embodiment  of  the  invention. 

5  Fig.  1  is  a  side  view  of  an  electromechanical  pulse  generator  provided  with  a  wheel-shaped  handle  or  a 
wheel-shaped  tuning  knob. 

Fig.  2  is  a  pulse  generator  with  a  tuning  knob  having  catch  fans. 
Fig.  3  is  a  vertical  sectional  view  through  a  pulse  generator  along  the  line  Ill-Ill  of  Fig.  4. 
Fig.  4  is  a  horizontal  sectional  view  through  a  pulse  generator  along  the  line  IV-IV  of  Fig.  3. 

10  Fig.  5  illustrates  different  steps  of  the  mechanical  functioning  of  the  pulse  generator. 
Fig.  6  is  a  circuit  diagram  illustrating  the  principles  of  the  converter  functions  according  to  the  invention. 
Fig.  7  is  a  circuit  diagram  of  e.g.  the  digital  pulse  trains  generated  in  the  circuits  according  to  the  invention. 

In  Figures  1  and  2,  which  are  both  side  views  of  a  pulse  generator  which  have  been  enlarged  about  10 
times,  1  designates  a  timing  wheel  which  is  fixedly  mounted  in  an  outer  casing  2a,  2b  and  which  is  mounted 

15  rotatably  around  a  shaft  3  (Fig.  1)  which  is  attached  in  a  base  portion  7  on  the  pulse  generator.  Furthermore, 
in  the  base  portion  7  contact  members  in  the  form  of  a  single  contact  member  A  and  two  pairs  of  terminals  B- 
C  and  D-E  are  attached  to  two  converters  mounted  in  the  housing,  the  function  of  which  converters  will  be 
discussed  below.  The  surrounding  casing,  which  can  be  freely  rotated  around  the  shaft  in  both  directions,  may 
have  the  form  of  an  externally  knurled  wheel  2a  (Fig.  1)  or  it  may  be  provided  with  catch  fans  2b  (Fig.  2). 

20  Figures  3  and  4  are  both  illustrations  of  the  invention  which  have  been  enlarged  about  20  times  showing 
a  vertical  and  a  horizontal  sectional  view,  respectively,  through  the  pulse  generator  without  the  casing  2a,  2b. 
By  means  of  a  retention  plate  14  the  timing  wheel  1  is  mounted  rotatably  around  the  shaft  3  which  is  mounted 
in  the  base  portion  7  in  which  the  contact  members  are  also  mounted  (in  Fig.  3  only  shown  as  A  and  the  pair 
D-E).  The  upper  portion  of  the  contact  members  projects  a  distance  above  the  upward  facing  inner  surface 

25  of  the  base  portion.  A  U-shaped  flat  spring  6  having  legs  6'  and  6"  forms  a  common  contact  spring  for  the  ter- 
minals  and  is  rigidly  attached  to  the  single  contact  member  A  at  the  "lower"  portion  of  the  U  and  is  moreover 
placed  parallel  with  the  horizontal  surfaces  of  the  base  portion  inside  a  free  space  in  the  housing  formed  by 
the  lower  surface  of  the  timing  wheel  3  and  the  upper  surface  of  the  base  portion  7  so  that  the  contact  spring 
in  its  non-actuated  position  abuts  on  terminals  B  and  D  of  the  pair  of  terminals  B-C  and  D-E,  respectively, 

30  whereas  it  can  be  brought  to  abut  against  the  terminals  C  and  E  of  the  same  two  pairs  of  terminals,  respectively, 
by  an  outer  effect,  see  below. 

A  circular  carrier  5  is  also  mounted  rotatably  around  the  shaft  3  inside  the  housing  and  above  the  spring, 
said  carrier  being  provided  along  its  outer  periphery  with  a  protrusion  13  and  on  its  downward  facing  surface 
with  another  sectional  circular  protrusion  4  which  can  be  moved  in  a  circular  groove  15  in  the  base  portion  7. 

35  The  central  cutout  8  of  the  carrier  and  the  complementary  shape  of  the  protrusion  4  and  the  groove  15  fur- 
thermore  allow  a  diametrical  movement  of  the  carrier  inside  the  housing  during  a  certain  effect  which  will  be 
discussed  below. 

The  timing  wheel  1,  which  in  principle  has  the  form  of  a  downward  facing  open  cylinder,  is  on  its  inner 
vertical  cylinder  surface  in  a  known  way  provided  with  corrugated  grooves  12  disposed  parallel  with  the  axis 

40  which  are  independently  intended  to  hold  the  protrusion  13  of  the  carrier  5. 
In  a  cutout  9  in  the  carrier  perpendicular  to  the  diametrical  plane  in  which  the  carrier  moves,  another  flat 

spring  10,  the  locking  spring,  is  placed  which  when  pre-tensioned  abuts  on  both  the  shaft  3  and  the  shoulders 
11  in  the  cutout  9  (Fig.  4),  and  which  through  its  spring  load  effect  maintains  the  protrusion  13  in  a  groove  12. 

From  a  position  with  the  horizontal  protrusion  13  maintained  in  a  groove  12,  the  downward  facing  protru- 
45  sion4of  the  carrier  5  shown  in  Fig.  3  can  be  moved  to  one  or  the  other  side  in  the  groove  15  in  the  base  portion 

7  by  turning  of  the  timing  wheel  1.  As  indicated  with  dotted  lines  in  Fig.  4,  the  groove  4  covers  about  1/5  of  a 
circle.  If  the  timing  wheel  is  turned  to  one  of  the  sides  from  the  position  in  which  the  contact  spring  6  is  in  a 
rest  position  and  in  which  contact  legs  6'  and  6"  abut  against  contact  member  terminals  B  and  D,  thereby  bring- 
ing  e.g.  contact  leg  6"  to  abut  against  terminal  E,  the  further  movement  of  the  protrusion  4  in  the  direction  of 

so  turning  is  stopped  by  the  end  stop  of  the  groove  1  5  and  so  is  also  the  further  turning  of  the  carrier.  If  turning 
of  the  timing  wheel  1  proceeds,  the  protrusion  13  slides  over  the  peak  between  the  two  grooves  12,  as  the 
cutout  8  and  the  groove  15  permit  the  carrier  5  to  perform  a  corresponding  diametrical  movement  backwards 
against  the  force  of  the  locking  spring  10.  As  soon  as  the  protrusion  13  has  passed  the  peak  between  two 
grooves,  the  spring  1  0  again  pushes  the  carrier  5  forwards  into  engagement  with  the  protrusion  1  3  in  the  sub- 

55  sequent  groove  12.  By  means  of  the  spring  load  effect  from  the  leg  6"  against  the  adjacent  end  of  the  protrusion 
4  in  direction  towards  the  starting  position,  the  contact  spring  6  simultaneously  returns  the  protrusion  4  to  the 
center  position  in  the  groove  15.  Thus,  a  continued  turning  of  the  timing  wheel  1  in  the  subsequent  direction 
will  result  in  a  corresponding  number  of  engagements  of  the  protrusion  13  in  the  grooves  12  and  a  correspond- 

3 



EP  0  566  636  B1 

ing  number  of  movements  of  the  contact  spring  legs  6'  and  6"  between  the  neutral  positions  AB  and  AD,  re- 
spectively,  and  the  corresponding  activated  positions  AC  and  AE,  which  in  practice  are  marked  by  a  number 
of  "notches"  or  clicks  caused  by  the  movements  of  the  protrusion  13  into  and  out  of  the  grooves  12. 

This  mode  of  operation  of  the  pulse  generator  and  the  results  thereof  are  shown  in  Figures  5,  6  and  7.  In 
5  Fig.  5  positions  (a),  (b),  (c)  and  (d)  indicate  the  movements  of  the  parts  of  the  pulse  generator  by  turning  of 

the  timing  wheel  1  in  direction  of  the  arrow.  In  (a)  the  pulse  generator  is  in  its  neutral  position  with  the  legs  of 
the  contact  spring  6  abutting  against  terminals  B  and  D  and  the  protrusion  4  in  a  center  position  in  the  groove 
(not  shown)  in  the  base  portion. 

In  (b)  the  carrier  5  together  with  the  timing  wheel  1  are  turned  to  the  left,  thereby  causing  the  protrusion 
10  4  to  push  the  left  leg  of  the  contact  spring  6  to  abut  against  terminal  E.  Switch  No.  2  shown  in  Fig.  6  consequently 

shifts  from  the  neutral  position  (A-D)  to  the  activated  position  (A-E). 
In  (c)  the  turning  of  the  timing  wheel  1  proceeds,  but  due  to  the  stop  in  the  form  of  the  left  end  of  the  grove 

15  in  the  base  portion  for  the  protrusion  4,  the  carrier  5  does  not  move,  and  the  protrusion  on  the  periphery 
of  the  carrier  slides  over  the  peak  between  two  grooves  in  the  timing  wheel,  thereby  causing  the  carrier  to  be 

15  pushed  diametrically  backwards  against  the  force  of  the  spring  10. 
In  (d)  the  carrier  returns  to  its  starting  position,  as  the  protrusion  on  the  periphery  of  the  carrier  is  pushed 

into  the  subsequent  groove  on  the  inner  surface  of  the  timing  wheel  1  due  to  the  spring  load  effect  of  the  spring 
1  0  and  at  the  same  time  the  spring  power  in  the  left  leg  of  the  contact  spring  6  against  the  left  end  of  the  pro- 
trusion  4  pushes  the  latter  back  into  the  center  position  so  as  to  re-abut  against  terminal  D. 

20  Thus,  each  time  the  protrusion  13  passes  from  one  groove  to  another,  switch  No.  2  represented  by  ter- 
minals  A,  D  and  E  (Fig.  6)  will  perform  a  switch  function  and  produce  a  pulse  train  corresponding  to  the  number 
of  peaks  between  the  grooves  which  the  protrusion  13  passes.  This  pulse  train  is  used  e.g.  for  digital  voltage 
control  in  the  form  of  a  reduction  in  the  signal  volume  in  a  hearing  aid. 

Switch  No.  1  represented  by  terminals  A,  B  and  C  in  Fig.  6  will  be  similarly  activated  by  turning  of  the 
25  timing  wheel  in  the  opposite  direction  and  cause  a  digital  voltage  control  for  an  increase  in  volume. 

The  courses  of  the  pulse  trains  are  shown  in  Fig.  7  which  at  the  top  depicts  the  pulse  trains  by  activation 
of  switch  No.  1  with  terminals  B  and  C  and  which  at  the  bottom  depicts  the  pulse  trains  for  switch  No.  2  with 
terminals  D  and  E.  As  mentioned  above,  each  switch  has  the  form  of  a  resilient  leg  of  the  contact  spring  6 
rigidly  attached  to  terminal  A  and  oscillating  between  the  two  terminals  of  each  pair  of  terminals  B-C  and  D- 

30  E.  As  will  also  appear  from  Fig.  7,  the  non-activated  spring  leg  will  be  in  a  neutral  position  during  the  rotational 
movement  of  the  timing  wheel. 

Claims 
35 

1.  An  electromechanical  pulse  generator  for  digital  voltage  control  in  an  electronic  apparatus,  preferably  a 
microelectronic  apparatus,  such  as  a  volume  control  in  a  hearing  aid,  consisting  of  a  non-electrically  con- 
ductive  housing  having  a  fixed  base  portion  (7)  in  which  an  outwardly  projecting,  single  electrically  con- 
ductive  contact  member  (A)  and  likewise  outwardly  projecting  electrically  conductive  pairs  of  terminals 

40  (B-C  and  D-E)  are  mounted,  a  vertical  shaft  (3)  mounted  in  the  base  portion  (7)  and  a  timing  wheel  (1) 
mounted  rotatably  around  the  shaft,  said  timing  wheel  being  fixedly  mounted  in  an  outer  casing  (2),  and 
where  the  vertical  inner  surface  of  the  timing  wheel  (1)  is  provided  with  grooves  (12)  disposed  parallel 
with  the  axis,  and  where  a  circular  carrier  5  is  also  rotatably  mounted  around  the  shaft  (3)  inside  the  hous- 
ing  and  being  at  its  outer  periphery  provided  with  a  protrusion  (13)  which  engages  with  the  corrugated 

45  grooves  (12)  on  the  inside  of  the  timing  wheel  (1),  and  where  the  circular  carrier  (5)  is  furthermore  mount- 
ed  around  the  shaft  (3)  in  a  manner  so  as  to  leave  an  inner  space  between  the  lower  surface  of  the  carrier 
(5)  and  the  upper  surface  of  the  base  portion  (7)  and  to  cause  the  carrier  to  perform  a  diametrical  move- 
ment  inside  the  housing  when  the  protrusion  (13)  passes  the  peak  between  two  adjacent  grooves  (12) 
during  a  rotational  movement  of  the  timing  wheel  (1), 

so  characterized  in  that  a  locking  spring  (10)  is  mounted  in  a  cavity  (9)  inside  the  carrier  (5)  and  pretensioned 
abutting  against  vertical  inner  surfaces  of  the  cavity  (9)  and  the  vertical  surface  of  the  shaft  (3)  for  con- 
trolling  the  diametrical  movement  of  the  carrier  (5)  inside  the  housing,  that  the  carrier  (5)  symmetrically 
in  relation  to  the  protrusion  (13)  and  immediately  behind  same  and  on  the  lower  surface  of  the  carrier 
comprises  a  downwardly  facing  protrusion  (4)  parallel  with  shaft  (3),  that  the  base  portion  (7)  is  provided 

55  with  a  sectional  circular  grove  (15)  of  a  form  similar  to  that  of  the  protrusion  (4)  and  of  a  size  allowing  for 
a  limited  movement  of  the  protrusion  (4)  diametrically  as  well  as  circularly,  that  the  outwardly  projecting 
contact  member  (A)  as  well  as  the  outwardly  projecting  pairs  of  terminals  (B-C  and  D-E)  are  all  mounted 
in  the  base  portion  (7)  within  the  smaller  inner  circumference  of  the  timing  wheel  (1)  and  that  a  U-shaped 
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contact  spring  (6)  is  mounted  in  the  space  between  the  carrier  (5)  and  the  base  portion  (7)  and  with  the 
closed  end  of  the  U  rigidly  attached  to  the  single  contact  member  (A)  and  in  the  neutral  position  of  the 
pulse  generator  with  its  spring  legs  (6',6")  abutting  partly  against  the  adjacent  vertical  end  surface  of  the 
protrusion  (4)  facing  downwardly  from  the  carrier  (5)  and  partly  against  each  of  the  inner  terminals  of 

5  the  two  pairs  of  terminals  (B-C  and  D-E),  respectively. 

2.  An  electromechanical  pulse  generator  according  to  claim  1,  characterized  in  that  the  grove  (15)  in  the 
base  portion  (7)  and  serving  as  a  stop  device  for  the  protrusion  (4)  of  the  carrier  has  a  length  which  allows 
the  protrusion  to  move  only  inside  a  circular  section  corresponding  to  about  1/5  of  the  circumference  of 

10  the  carrier. 

3.  An  electromechanical  pulse  generator  according  to  claims  1  and  2,  characterized  in  that  the  two  pairs 
of  terminals  (B-C  and  D-E)  each  together  with  the  single  contact  member  (A)  forms  two  switches,  each 
terminal  of  each  pair  of  terminals  being  individually  connectable  with  the  contact  member  (A)  by  one  and 
the  same  contact  spring  (6). 

Patentanspruche 

1.  Elektromechanischer  Impulsgenerator  fur  digitale  Spannungssteuerung  in  einer  elektronischen  Einrich- 
tung,  vorzugsweise  einer  mikroelektronischen  Einrichtung,  wie  einem  Lautstarkeregler  in  einem  Horge- 
rat,  mit  einem  nicht  elektrisch  leitfahigen  Gehause  mit  einem  festen  Sockelteil  (7),  in  dem  ein  nach  aulien 
vorstehendes  einzelnes  elektrisch  leitfahiges  Kontaktglied  (A)  und  ebenfalls  nach  aulien  vorstehende 
elektrisch  leitfahige  Anschlulipaare  (B-C  und  D-E)  befestigt  sind,  einem  senkrechten,  im  Sockelteil  (7) 
befestigten  Schaft  (3)  und  einem  urn  den  Schaft  drehbar  befestigten  Zeitgaberad  (1),  wobei  das  besagte 
Zeitgaberad  fest  in  einem  Auliengehause  (2)  befestigt  ist  und  wobei  die  senkrechte  Innenflache  des  Zeit- 
gaberades  (1)  mit  parallel  zur  Achse  angeordneten  Rillen  (12)  versehen  ist,  und  wobei  ein  kreisformiger 
Trager  (5)  ebenfalls  urn  den  Schaft  (3)  drehbar  im  Gehause  befestigt  ist  und  an  seinem  aulieren  Umfang 
mit  einem  Vorsprung  (13)  versehen  ist,  der  in  die  gewelten  Rillen  (12)  auf  der  Innenseite  des  Zeitgabe- 
rades  (1)  eingreift,  und  wobei  der  kreisformige  Trager  (5)  weiterhin  so  urn  den  Schaft  (3)  herum  befestigt 
ist,  dali  zwischen  der  unteren  Oberflache  des  Tragers  (5)  und  der  oberen  Oberflache  des  Sockelteils  (7) 
ein  Innenraum  gelassen  wird  und  der  Trager  dazu  veranlalitwird,  im  Gehause  eine  diametrale  Bewegung 
durchzufuhren,  wenn  der  Vorsprung  (13)  wahrend  einer  Drehbewegung  des  Zeitgaberades  (1)  die  Spitze 
zwischen  zwei  benachbarten  Rillen  (12)  passiert,  dadurch  gekennzeichnet,  dali  in  einem  Hohlraum  (9) 
im  Trager  (5)  eine  Rastfeder  (10)  befestigt  und  an  senkrechte  Innenflachen  des  Hohlraumes  (9)  und  die 
senkrechte  Oberflache  des  Schaftes  (3)  anstoliend  vorgespannt  ist,  urn  die  diametrale  Bewegung  des 
Tragers  (5)  im  Gehause  zu  steuern,  dali  der  Trager  (5)  symmetrisch  im  Verhaltnis  zum  Vorsprung  (13) 
und  direkt  hinter  demselben  und  auf  der  unteren  Oberflache  des  Tragers  einen  nach  unten  gerichteten 
Vorsprung  (4)  parallel  zum  Schaft  (3)  umfalit,  dali  der  Sockelteil  (7)  mit  einer  im  Schnitt  kreisformigen 
Rille  (15)  von  ahlicher  Form  des  Vorsprunges  (4)  und  einer  Grolie,  die  diametral  sowie  kreisformig  eine 
begrenzte  Bewegung  des  Vorsprunges  (4)  erlaubt,  versehen  ist,  dali  das  nach  aulien  vorspringende  Kon- 
taktglied  (A)  sowie  die  nach  aulien  vorspringenden  Anschlulipaare  (B-C  und  D-E)  alle  im  Sockelteil  (7) 
innerhalb  des  kleineren  Innenumfangs  des  Zeitgaberades  (1)  befestigt  sind  und  dali  eine  U-formige  Kon- 
taktfeder  (6)  im  Raum  zwischen  dem  Trager  (5)  und  dem  Sockelteil  (7)  befestigt  ist,  wobei  das  geschlos- 
sene  Ende  des  U  fest  an  dem  einzelnen  Kontaktglied  (A)  angebracht  ist,  und  seine  Federbeine  (6',  6")  in 
der  Null-Lage  des  Impulsgenerators  tei  Iweise  an  die  benachbarte  senkrechte  Endf  lache  des  Vorsprunges 
(4),  dervom  Trager  (5)  aus  nach  unten  gerichtet  ist,  und  teilweise  an  jeden  der  Innenanschlusse  der  zwei 
Anschlulipaare  (B-C  bzw.  D-E)  anstolien. 

2.  Elektromechanischer  Impulsgenerator  nach  Anspruch  1,  dadurch  gekennzeichnet,  dali  die  Rille  (15)  im 
Sockelteil  (7)  und  als  Anschlagvorrichtung  fur  den  Vorsprung  (4)  des  Tragers  dienend  eine  Lange  besitzt, 
die  dem  Vorsprung  nur  erlaubt,  sich  innerhalb  eines  kreisformigen  Abschnitts  zu  bewegen,  derzirka  1/5 
des  Umfangs  des  Tragers  entspricht. 

3.  Elektromechanischer  Impulsgenerator  nach  Anspruchen  1  und  2,  dadurch  gekennzeichnet,  dali  die  zwei 
Anschlulipaare  (B-C  und  D-E)jeweilszusammen  mit  dem  einzelnen  Kontaktglied  (A)  zwei  Schalterbilden, 
wobei  jederAnschlulijedes  Anschlulipaares  einzeln  durch  ein  und  dieselbe  Kontaktfeder  (6)  mit  dem  Kon- 
taktglied  (A)  verbunden  werden  kann. 
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Revendications 

1.  Generateur  d'impulsions  electro-mecanique  pour  la  commande  numerique  de  tension  dans  un  appareil 
electronique,  de  preference  un  appareil  micro-electronique  tel  que  reglage  du  volume  dans  un  appareil 

5  de  correction  auditive,  consistant  en  un  boitier  non  conducteur  electrique  ayant  un  socle  fixe  (7)  dans 
lequel  sont  montes  un  contact  conducteur  electrique  simple  (A)  faisant  saillie  vers  I'exterieur  et,  egale- 
ment  en  saillie  vers  I'exterieur  du  socle  fixe  (7),  des  paires  de  contacts  electriques  (B-C  et  D-E),  ainsi 
qu'une  tige  verticale  (3)  montee  dans  le  socle  fixe  (7)  sur  laquelle  est  montee  en  rotation  une  roue  de 
synchronisation  (1)  qui  est  fixee  a  un  carter  exterieur  (2)  et  dont  la  surface  interieure  verticale  comporte 

10  des  cannelures  (12)  disposees  parallelement  a  I'axe,  la  dite  tige  (3)  recevant  -  egalement  monte  en  rota- 
tion  -  un  porteur  circulaire  (5)  dispose  a  I'interieur  du  boitier,  ce  porteur  comportant  sur  sa  peripheric  ex- 
terieur  un  taquet  en  saillie  (13)  qui  coopere  avec  les  cannelures  ondulees  (12)  a  I'interieur  de  la  roue  de 
synchronisation  (1),  ledit  porteur  circulaire  etant  en  outre  monte  sur  la  tige  (3)  de  telle  maniere  a  laisser 
un  espace  interieur  entre  la  surface  inferieure  du  porteur  (5)  et  la  surface  superieure  du  socle  (7)  et  a 

15  obliger  le  porteur  a  suivre  un  mouvement  diametral  a  I'interieur  du  boitier  lorsque  la  saillie  (13)  passe  sur 
la  pointe  entre  deux  cannelures  (12)  adjacentes,  au  cours  du  mouvement  de  rotation  de  la  roue  de  syn- 
chronisation,  caracterise 

-  en  ce  qu'un  ressort  (10)  de  blocage  est  monte  dans  une  cavite  (9)  a  I'interieur  du  porteur  (5)  et  est 
tendu  entre  les  surfaces  interieures  verticales  de  la  cavite  (8)  et  la  surface  verticale  de  la  tige  (3) 

20  pour  commander  le  mouvement  diametral  du  porteur  (5)  a  I'interieur  du  boitier, 
-  en  ceque  le  porteur  (5),  qui  estsymetriquementen  relation  avec  la  saillie  (13)  et  juste  derriere  celle- 

ci  et  sur  la  surface  inferieur  du  porteur,  comporte  une  saillie  (4)  dirigee  vers  le  bas  parallele  a  la  tige 
(3), 

-  en  ce  que  le  socle  (7)  est  pourvu  d'un  degagement  arque  (15)  de  forme  similaire  a  celle  de  la  saillie 
25  (4)  et  d'une  dimension  autorisant  un  mouvement  limite  de  la  saillie  (4),  aussi  bien  diametralement 

que  circulairement, 
-  en  ce  que  le  contact  (A)  faisant  saillie  vers  I'exterieur  et  les  paires  de  contacts  (B-C  et  D-E)  en  saillie 

vers  I'exterieur  sont  tous  montes  dans  le  socle  fixe  (7)  dans  le  peri  metre  interieur  de  la  roue  de  syn- 
chronisation  (1), 

30  -  et  en  ce  qu'un  ressort  de  contact  en  forme  de  U  (6)  est  monte  dans  I'espace  compris  entre  le  porteur 
(5)  et  le  socle  (7),  la  partie  fermee  du  U  etant  rigidement  fixee  sur  le  contact  simple  (A)  et  -  dans  la 
position  neutre  du  generateur  d'impulsions  -  les  branches  du  ressort  (6',6")  butant  partiellement 
contre  I'extremite  de  la  surface  verticale  adjacente  de  la  saillie  (4)  dirigee  vers  le  bas  a  partir  du 
porteur  (5)  et  partiellement  contre  chacune  des  extremites  interieures  des  paires  de  contacts  (B-C 

35  et  D-E)  respectivement. 

2.  Generateurd'impulsions  electromecanique  selon  la  revendication  1  ,  caracterise  en  ce  que  le  degagement 
(15)  pratique  dans  le  socle  (7)  et  servant  de  butee  pour  la  saillie  (4)  du  porteur,  ce  degagement  a  une 
longueur  qui  autorise  la  saillie  a  se  mouvoir  seulement  a  I'interieur  d'une  partie  arquee  correspondant  a 

40  environ  un  cinquieme  de  la  circonference  du  porteur. 

3.  Generateurd'impulsions  electromecanique  selon  les  revendications  1  et  2,  caracterise  en  ce  que  chacune 
des  deux  paires  de  contacts  (B-C  et  D-E)  forme,  avec  le  contact  simple  (A),  deux  contacteurs,  chaque 
extremite  de  chaque  paire  de  contacts  etant  separement  reliable  avec  le  contact  (A)  par  un  et  un  seul 

45  ressort  de  contact  (6). 

6 



EP  0  566  636  B1 

D  R  B  

2 d  

■I 

1 

C 



EP  0  566  636  B1 



EP  0  566  636  B1 

9 



EP  0  566  636  B1 

5  WITCH  NO.  1 
C 

B  

SWITCH  NO.  2  
o 

E  

D 

j _   m i t  

r —   <  

K  X  X  '  

F I G . 6  

v o n  
- u  
- o  

- u  
- o  

- u  
- o  
- u  
- o  

u  
0 
u 
0 

V 
0 

IJ 
0 

ONE  DIRECTION 
c  

0  

THE  OTHER  DIRECTION 
T//1E 

t  

D 

TIME  ■ 

r / 6 . 7  

0 


	bibliography
	description
	claims
	drawings

