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Description 

The  invention  relates  to  a  leaf  spring  system,  in 
particular  for  influencing  at  least  one  body  operat- 
ing  or  comprising  one  or  more  contacts  of  an 
electric  switch,  with  a  chassis  and  at  least  one  leaf 
spring  which  can  act  on  the  at  least  one  body.  The 
invention  also  relates  to  leaf  spring  combinations  to 
be  used  with  and  to  electric  switches  provided  with 
such  a  leaf  spring  system. 

The  nearest  prior  art  is  FR-A-1  '276'830,  which 
discloses  an  interrupter  with  a  leaf  spring  sup- 
ported  in  an  aperture  of  the  frame  with  an  actuator 
situated  between  an  edge  of  the  frame  aperture 
and  the  projecting  free  end  of  the  leaf  spring. 

In  electric  switches  various  switching  functions 
are  fully  or  partially  dependent  on  a  spring  system. 
For  example,  spring  systems  are  used,  inter  alia, 
for  obtaining  the  force  with  which  contacts  are  held 
against  each  other  (contact  force),  in  order  to  meet 
certain  conditions  under  which  the  contacts  have  to 
open  or  close  (threshold  values),  for  achieving  a 
desired  switching  speed  etc.  The  choice  of  the 
spring  system  greatly  affects  both  the  working  of 
the  switch  and  the  design  thereof. 

In  most  known  spring  systems  helical  tension 
or  compression  springs  are  used.  These  springs 
act  with  one  end  on  the  body  to  be  influenced,  for 
example  a  contact  arm,  while  the  other  end  is 
attached  to  the  housing  or  the  chassis  of  the 
switch.  The  forces  exerted  by  these  springs  also 
act  on  the  attachment  of  the  spring  to  the  housing 
or  the  chassis.  In  particular  when  relatively  great 
forces  have  to  be  exerted,  this  attachment,  and 
therewith  the  housing  or  the  chassis,  will  have  to 
be  sturdy  enough  to  absorb  such  great  forces. 

Moreover,  a  spring  for  achieving  a  particular 
function,  for  example  for  producing  the  contact 
force,  often  works  badly,  i.e.  counterproductively, 
for  producing  another  switching  function  such  as, 
for  example,  the  contact  opening  speed.  In  order  to 
keep  the  effect  of  this  poor  working  to  a  minimum, 
an  additional  requirement  which  is  often  set  is  that 
the  working  of  the  spring  system  must  be  degres- 
sive.  This  means  that  the  influence  of,  for  example, 
the  contact  force  spring  when  another  switch  func- 
tion  comes  into  operation,  for  example  the  opening 
of  the  contacts,  must  decrease  very  rapidly  and  in 
some  cases  must  even  reverse  its  direction  of 
operation.  In  order  to  make  it  possible  to  comply 
with  such  a  requirement,  the  action  point  of  the 
spring  on  the  body  to  be  influenced,  the  attach- 
ment  point  of  the  spring  to  the  housing  or  the 
chassis  and  the  rotation  or  hinge  point  of  the  body 
to  be  influenced  are  geared  to  each  other  in  the 
overall  construction  in  such  a  way  that  a  decreas- 
ing  couple  or  even  one  reversing  in  direction  is 
produced.  However,  such  a  solution  requires  a  rela- 

tively  complex  construction  of  springs  and  levers, 
such  as  for  example  that  disclosed  in  European 
Patent  Application  EP-A-1  27,784. 

A  complex  spring  system  is  also  necessary  if  a 
5  linear  movement  of,  for  example,  a  contact  arm  has 

to  be  carried  out  instead  of  a  rotary  movement.  In 
order  to  obtain  a  degressive  action,  use  will  also 
have  to  be  made  here  of  lever  systems  and  the 
like.  With  such  complex  constructions  it  is  also  so 

io  that  if,  in  order  to  obtain  as  compact  a  construction 
as  possible,  one  wishes  to  reduce  the  size  of  the 
moment  arm  of  the  body  to  be  influenced  by  the 
spring  action,  the  force  to  be  produced  by  the 
spring  will  have  to  increase  while  the  couple  re- 

75  mains  the  same.  The  consequence  of  this  again  is 
that  the  spring  itself  will  have  to  be  stronger  and 
thus  larger,  so  that  part  of  the  envisaged  space 
saving  effect  is  wiped  out.  Furthermore,  the  action 
point  and  thus  also  the  housing  or  the  chassis  will 

20  have  to  be  designed  for  this  greater  force. 
The  leaf  spring  system  disclosed  in  the  above 

mentioned  French  Patent  Specification  FR-A- 
1,276,830  also  has  the  disadvantage  that  the  ten- 
sion  exerted  on  the  housing  or  the  chassis  of  the 

25  electric  switch  by  the  leaf  spring  acts  on  and 
causes  wear  in  the  hinge  point  of  the  frame  which 
is  situated  in  the  housing  or  the  chassis.  Since  the 
housing  or  the  chassis  is  generally  made  of  plastic, 
this  hinge  point  therefore  requires  great  attention 

30  and,  particularly  in  the  case  of  relatively  great 
forces  to  be  exerted  by  the  leaf  spring,  must  be  of 
a  special  design  and/or  material  composition. 

The  French  Patent  Specifications  FR-A- 
2,057,181  discloses  also  a  leaf  spring  system  for 

35  influencing  the  contact  mechanism  of  an  electric 
switch.  The  leaf  spring  can  be  brought  in  tensed 
position  by  means  of  a  control  knob  and  a  connect- 
ing  rod,  said  connecting  rod  being  forced  along  a 
guide  member.  In  tensed  position,  the  leaf  spring 

40  exerts  a  force  on  the  contact  mechanism  as  well  as 
on  the  control  knob,  in  particular  their  attachment 
or  hinge  points  to  the  housing  or  chassis  of  the 
switch. 

Of  course,  the  housing  or  the  chassis  must  be 
45  sufficiently  sturdy  to  withstand  the  forces  exerted 

on  them  by  the  leaf  spring.  For  the  abovemen- 
tioned  reasons,  leaf  spring  systems  of  this  type  are 
seldom  used  in  electric  switches  and  only  then  if 
relatively  small  forces  have  to  be  exerted. 

50  The  object  of  the  invention  is  therefore  to  pro- 
duce  a  leaf  spring  system  by  means  of  which  the 
abovementioned  disadvantages  of  the  known 
spring  systems  are  eliminated,  and  in  which  the 
leaf  spring  system  can  also  be  simple  and  compact 

55  in  design  and  can  easily  be  adapted  to  the  spring 
action  required  for  a  particular  application,  and 
comprises  or  needs  a  minimum  of  parts  or  aids. 
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This  is  achieved  according  to  the  invention  in 
that  the  leaf  spring  system  comprises  a  supporting 
frame  for  receiving  in  the  frame  aperture  thereof, 
supported  at  one  end,  the  at  least  one  leaf  spring, 
while  in  the  frame  aperture  between  the  projecting 
free  end  of  the  leaf  spring  and  the  edge  of  the 
supporting  frame-situated  opposite  that  end  -  the  at 
least  one  body  to  be  influenced  by  the  spring 
action  can  be  accomodated  the  dimensions  of  said 
body  in  the  frame  aperture  being  greater  than  the 
distance  between  the  said  edge  of  the  supporting 
frame  and  the  free  end  of  the  at  least  one  leaf 
spring  when  the  latter  is  situated  essentially  in  the 
plane  of  the  supporting  frame,  said  supported 
frame  being  rigidly  supported  by  the  chassis. 

In  this  context,  with  the  term  "rigidly  support- 
ed"  it  is  meant  that  said  supporting  frame  is  bear- 
ed  on  the  chassis,  such  that  the  supporting  points 
for  the  at  least  one  body  to  be  influenced  by  the 
spring  action  and  the  at  least  one  leaf  spring  of 
said  supporting  frame  have  a  relative  fixed  position. 
For  instance,  this  can  be  achieved  by  bearing  the 
supporting  frame  on  all  sides  or  by  using  a  suitable 
designed  chassis  for  at  least  fixing  the  said  sup- 
porting  points.  A  supporting  frame  which  is  suffi- 
ciently  rigid  may  be  for  instance  mounted  at  the 
end  sides  thereof. 

The  leaf  spring  system  according  to  the  inven- 
tion  constitutes  for  virtually  the  most  part  a  socalled 
closed  force  system,  which  means  that  the  tension 
exerted  by  the  leaf  spring  is  largely  absorbed  by 
the  combination  of  the  leaf  spring,  the  body  and 
the  supporting  frame.  This  means  that  much  lower 
strength  requirements  are  needed  for  the  housing 
or  the  chassis  in  which  the  leaf  spring  system 
according  to  the  invention  is  mounted,  compared  to 
the  known  leaf  spring  systems,  which  results  in  a 
lower  wall  thickness  and  also  a  lower  production 
accuracy,  since  no  further  requirements  need  be 
laid  down  for  positioning  and  design  of  attachment 
points. 

Even  in  switches  in  which  relatively  great 
forces  have  to  be  exerted  by  the  leaf  spring,  the 
leaf  spring  system  according  to  the  invention  can 
be  mounted  directly  in  a  housing  of,  for  example, 
plastic.  The  leaf  spring  system  according  to  the 
invention  is  both  simple  in  design  and  compact  in 
construction,  so  that  the  dimensions  of  the  switch 
in  which  such  a  leaf  spring  system  is  used  can  be 
smaller  than  corresponding  switches  with  a  spring 
construction  provided  with  lever  systems,  coil 
springs  and  the  like. 

It  is  pointed  out  that  US  Patent  Specification 
2,685,007  discloses  a  leaf  spring  system  for  use  in 
an  electric  switch,  comprising  a  frame,  in  the  frame 
aperture  of  which  a  leaf  spring  and  a  body  to  be 
influenced  by  the  leaf  spring  is  accomodated.  How- 
ever,  the  frame  actively  takes  part  in  the  spring 

action  of  the  leaf  spring  system.  Such,  in  that  the 
frame  is  movably  positioned  for  acting  as  a  bend- 
ing  spring,  in  order  to  achieve  the  specified  switch- 
ing  function. 

5  In  contrast  to  the  supporting  frame  according 
to  the  invention,  the  frame  in  this  known  leaf  spring 
system  is  not  rigidly  supported  by  a  chassis,  such 
that  only  a  force  action  transverse  to  the  frame 
aperture  can  be  effectively  used,  i.e.  in  the  direc- 

io  tion  of  movement  of  the  frame.  Because  of  the 
rigid  support  of  the  supporting  frame  according  to 
the  invention,  the  tension  in  longitudinal  direction  of 
the  leaf  spring  can  be  used,  for  instance  to  achieve 
a  specified  contact  force  or  switching  speed.  The 

is  tension  in  longitudinal  direction  of  a  leaf  spring  can 
be  a  multiple  of  the  said  force  in  transverse  direc- 
tion. 

British  Patent  Specification  538,317  discloses 
also  a  leaf  spring  system  with  a  frame,  in  the  frame 

20  aperture  of  which  a  body  is  accomodated  on  which 
two  leaf  springs  are  acting.  However,  the  frame  is 
also  movably  supported  to  achieve  the  desired 
spring  action.  This  embodiment  differs  further  from 
the  leaf  spring  system  according  to  the  invention, 

25  in  that  the  body  is  not  supported  by  an  edge  of  the 
frame,  but  by  the  free  ends  of  the  opposite  leaf 
springs.  Even  by  rigidly  supporting  said  frame  ac- 
cording  to  the  invention,  it  is  not  possible  to  use 
the  bending  force  of  the  leaf  springs,  because 

30  putting  one  leaf  spring  under  tension  results  in  a 
deflection  of  the  other  leaf  spring,  as  a  conse- 
quence  of  which  the  position  of  the  supporting 
point  of  the  body  of  said  other  leaf  spring  is 
moved. 

35  Further  it  is  pointed  out  that  German  Patent 
Application  DE-A-3409393  also  discloses  a  spring 
system  and  an  electric  switch  in  which  the  force 
exerted  by  the  spring  is  not  transferred  directly  to 
the  housing  or  the  chassis  of  the  switch  either. 

40  However,  this  is  not  a  leaf  spring  system,  nor  is  it  a 
leaf  spring  system  which  is  integral  with  a  support- 
ing  frame  such  as  that  in  the  invention.  Besides, 
the  force  exerted  by  the  spring  does  not  lie  in  the 
plane  of  a  frame  as  in  the  case  of  the  invention. 

45  Deformation  of  the  supporting  frame  is  therefore 
quite  possible  here. 

The  supporting  of  the  leaf  spring  by  the  sup- 
porting  frame  is  achieved  in  an  embodiment  of  the 
spring  system  according  to  the  invention  in  such  a 

50  way  that  the  at  least  one  leaf  spring  at  the  sup- 
ported  end  thereof  is  integral  with  the  supporting 
frame  and  extends  from  this  end  into  the  frame 
aperture. 

Depending  on  the  required  spring  force,  the 
55  length  of  the  leaf  spring  and  its  deflection  relative 

to  the  frame  aperture,  such  great  bending  stresses 
can  occur  on  the  transition  between  the  leaf  spring 
and  the  supporting  frame  that  cracks  occur  or  the 
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spring  material  is  stressed  even  to  above  its  yield 
point,  which  in  the  end  leads  to  rupture.  Particularly 
in  compact,  relatively  small  switches  with  high  con- 
tact  force  and/or  switching  speed,  it  is  advanta- 
geous  to  use  the  leaf  spring  system  according  to  a 
further  embodiment  of  the  invention,  which  is  char- 
acterized  in  that  the  at  least  one  leaf  spring  is 
detachably  supported  in  the  frame  aperture. 

According  to  yet  another  embodiment  of  the 
invention,  this  method  of  supporting  is  achieved  in 
such  a  way  that  a  supporting  element  for  de- 
tachably  supporting  the  at  least  one  leaf  spring  is 
disposed  in  the  frame  aperture  between  the  end  of 
the  at  least  one  leaf  spring  to  be  supported  and  a 
further  edge  -  situated  opposite  that  end  -  of  the 
supporting  frame.  The  bending  force  acting  in  the 
supporting  point  on  the  leaf  spring  is  now  trans- 
ferred  to  the  supporting  frame  via  the  hingedly 
supported  end  thereof  and  the  supporting  element, 
so  that  the  bending  stresses  occurring  in  the  sup- 
porting  point  are  greatly  reduced  compared  with 
the  embodiment  in  which  the  leaf  spring  is  integral 
with  the  supporting  frame.  According  to  the  inven- 
tion,  the  supporting  element  can  be  a  further  body 
of  an  electric  switch  to  be  influenced  by  the  spring 
action. 

With  the  leaf  spring  system  according  to  the 
invention  it  is  fairly  simple  to  obtain  the  required 
degressive  action.  For  this,  it  is  only  necessary  to 
make  a  suitable  selection  relative  to  each  other  of 
the  points  of  action  of  the  end  of  the  leaf  spring 
and  the  opposite  edge  of  the  supporting  frame  on 
the  body  to  be  influenced  by  the  spring  action. 
With  a  proper  selection  of  the  points  of  action  and 
the  shape  of  the  body,  it  is  possible  to  produce 
either  a  rotary  or  a  linear  movement  thereof,  so  that 
the  leaf  spring  system  according  to  the  invention 
can  be  used  in  various  types  of  electric  switches. 
The  size  and  direction  of  the  force  exerted  by  the 
leaf  spring  on  the  body  can  also  thus  be  deter- 
mined. 

An  embodiment  of  the  leaf  spring  system  ac- 
cording  to  the  invention  provided  with  at  least  one 
body  to  be  influenced  by  the  at  least  one  leaf 
spring,  with  which  such  degressive  action  is  ob- 
tained  that  the  spring  action  changes  direction,  is 
characterized  in  that  the  at  least  one  body  com- 
prises  an  arm  which  projects  from  the  frame  ap- 
erture  and  can  make  a  rotary  movement  about  the 
opposite  edge  of  the  supporting  frame,  said  arm 
being  capable  of  producing  such  bending  of  the  at 
least  one  leaf  spring  that  when  the  arm  is  moved 
against  the  spring  action  past  a  transition  point,  the 
spring  action  thereon  reverses  direction  and  the  at 
least  one  leaf  spring  can  exert  a  force  on  the  arm 
in  this  reversed  direction  of  movement. 

An  embodiment  of  the  leaf  spring  system  ac- 
cording  to  the  invention  which  is  advantageous  for 

practical  applications  in  an  electric  switch  is  char- 
acterized  in  that  the  leaf  spring  system  comprises 
two  leaf  springs  which  extend  in  line  with  each 
other  from  a  common  frame  part  for  supporting  the 

5  leaf  springs,  in  such  a  way  that  the  free  ends  of 
said  leaf  springs  each  point  in  an  opposite  direc- 
tion,  each  free  end  of  the  respective  leaf  springs 
being  able  to  act  on  an  appropriate  arm. 

Such  a  construction  with  two  arms  can  also  be 
io  achieved  advantageously  in  that  the  further  body 

comprises  a  similar  arm,  the  distance  between  the 
two  bodies  in  the  frame  aperture  being  smaller 
than  the  length  of  the  at  least  one  leaf  spring  when 
the  latter  is  situated  essentially  in  the  plane  of  the 

is  supporting  frame.  The  leaf  spring  here  is  thus 
hingedly  clamped  in  the  frame  aperture  between 
the  two  arms.  The  two  arms  can  project  in  the 
same  direction  or  in  opposite  directions  from  the 
plane  of  the  frame  aperture. 

20  Instead  of  rotary  arms,  movable  contact  blocks 
can,  for  example,  also  be  incorporated  in  the  frame 
aperture  as  a  body.  According  to  yet  another  em- 
bodiment  of  the  leaf  spring  system  according  to 
the  invention,  this  is  achieved  through  the  fact  that 

25  the  at  least  one  body  is  hingedly  connected  to  the 
free  end  of  the  at  least  one  leaf  spring  and  is 
movable  in  a  direction  at  right  angles  to  the  op- 
posite  edge  of  the  supporting  frame. 

Such  a  spring  system  can  also  be  further  con- 
30  structed  according  to  the  invention  in  such  a  way 

that  the  at  least  one  body  under  the  influence  of 
the  at  least  one  leaf  spring  can  assume  a  first 
position  in  which  the  body  is  removed  from  the 
opposite  edge  of  the  supporting  frame  and  a  sec- 

35  ond  position  in  which  the  body  rests  under  spring 
force  against  the  opposite  edge  of  the  supporting 
frame. 

In  order  to  reduce  the  mechanical  stresses 
working  in  the  supporting  point  of  the  leaf  spring 

40  and/or  in  order  to  obtain  an  envisaged  spring  ac- 
tion,  the  leaf  spring  can  be  shaped  as  required, 
deviating  from  its  rectangular  basic  shape.  For  a 
reduction  of  the  mechanical  stresses  in  the  sup- 
porting  point,  the  leaf  spring  can  be  widened  out 

45  towards  its  end  which  is  to  be  supported,  being  for 
example  trapezoidal.  The  free  end  of  the  leaf 
spring  acting  on  the  body  can  be  made  in  widened 
form  in  order  to  bring  about  good  distribution  of  the 
forces  in  the  action  point  with  the  body.  The  at 

50  least  one  leaf  spring  can  to  this  end  also  consist  of 
several  spring  strips  connected  to  each  other  at 
one  end. 

A  compact  construction  of  an  electric  switch 
with  a  leaf  spring  system  according  to  the  inven- 

55  tion,  in  addition  to  a  minimum  of  parts,  is  also 
achieved  in  that  the  leaf  spring  may  be  loaded  to 
its  breaking  limit,  so  that  with  this  leaf  spring  great 
forces  can  be  exerted,  thereby  making  it  possible 

4 
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to  select  a  small  moment  arm,  so  that  the  construc- 
tion  of  the  switch  can  be  compact  in  certain  re- 
spects.  Through  the  largely  closed  force  construc- 
tion  of  the  spring  system,  the  housing  or  the  chas- 
sis  by  which  the  supporting  frame  is  supported  can 
still  be  kept  light  in  construction. 

The  leaf  spring  and  the  supporting  frame  can 
be  made  of  a  strip  of  spring  material  by  punching, 
stamping,  spark  erosion  or  etching. 

The  invention  will  now  be  explained  with  refer- 
ence  to  a  number  of  embodiments  and  the  at- 
tached  drawings. 

Fig.  1  shows  a  plan  view  of  a  leaf  spring 
system  according  to  the  invention,  comprising  a 
leaf  spring  and  supporting  frame  designed  as  one 
unit. 

Figs.  2a-c  show  a  cross  section  along  the  line 
ll-ll  of  the  spring  system  according  to  Fig.  1,  with  a 
rotary  arm  which  is  movable  in  the  direction  of  the 
arrow,  in  various  positions. 

Fig.  3  shows  (not  to  scale)  part  of  the  forces 
acting  in  a  spring  system  according  to  Fig.  2. 

Fig.  4a  shows  in  graph  form,  not  to  scale,  the 
curve  of  a  component  of  the  force  acting  by  the 
leaf  spring  on  the  rotary  arm  of  Fig.  2  as  a  function 
of  the  deflection  of  the  rotary  arm  relative  to  the 
plane  of  the  supporting  frame. 

Fig.  4b  shows  in  graph  form,  not  to  scale,  the 
curve  of  the  moment  acting  on  the  free  end  of  the 
rotary  arm  of  Fig.  2  as  a  function  of  the  deflection 
of  the  rotary  arm  relative  to  the  plane  of  the  sup- 
porting  frame. 

Figs.  5a-d  shows  schematically  a  number  of 
embodiments  of  leaf  spring  systems  according  to 
the  invention  in  which  the  supporting  frame  and  the 
leaf  springs  form  one  integral  unit. 

Figs.  6a-c  shows  schematically  a  number  of 
embodiments  of  leaf  spring  systems  according  to 
the  invention  in  which  the  leaf  spring  is  supported 
via  a  supporting  element  by  the  supporting  frame. 

Fig.  7  shows  schematically  a  possible  embodi- 
ment  of  an  electromagnetically  operated  switch 
with  a  spring  system  made  up  of  coil  springs, 
having  therein  a  further  embodiment  thereof  shown 
by  dotted  lines. 

Fig.  8  shows  schematically  a  possible  embodi- 
ment  of  a  spring  system  for  a  manually  operated 
switch,  made  up  of  coils  springs  and  levers,  having 
therein  a  further  embodiment  thereof  shown  by 
dotted  lines. 

Fig.  9  shows  by  way  of  illustration  in  cross 
section  an  embodiment  of  an  electromagnetically 
operated  switch  in  which  a  spring  system  accord- 
ing  to  Fig.  5d  is  used,  said  switch  constituting  the 
subject  of  the  Netherlands  patent  application 
8703170  (  =  EP-A-0  322  987)  entitled 
"Electromagnetic  switch",  which  was  filed  by  ap- 
plicant  simultaneously  with  the  present  patent  ap- 

plication. 
Fig.  10  shows  by  way  of  illustration  an  embodi- 

ment  of  a  manually  operated  electric  switch  with  a 
leaf  spring  system,  said  switch  constituting  the 

5  subject  of  the  Netherlands  patent  application 
8703172  (  =  EP-A-0  322  986)  entitled  "Switch,  in 
particular  for  use  as  automatic  switch",  which  was 
filed  by  applicant  simultaneously  with  the  present 
patent  application. 

io  Fig.  11  shows  in  cross  section  an  embodiment 
of  a  leaf  spring  system  according  to  the  invention 
with  an  arm  which  is  hingedly  connected  to  the  leaf 
spring,  and  which  can  make  a  linear  movement  in 
the  direction  of  the  arrow. 

is  Fig.  1  shows  schematically  a  leaf  spring  sys- 
tem  1  according  to  the  invention,  in  which  a  single 
leaf  spring  2  is  fixed  at  one  end  to  a  supporting 
frame  3  completely  enclosing  the  leaf  spring  2.  The 
leaf  spring  2  extends  into  the  frame  aperture  4 

20  from  the  frame  side  5  to  the  opposite  frame  side  6, 
it  being  possible  to  dispose  between  the  free  end  7 
of  the  leaf  spring  2  and  the  inside  edge  8  of  the 
opposite  frame  side  6  a  body  to  be  influenced  by 
the  leaf  spring.  The  leaf  spring  2  and  the  support- 

25  ing  frame  3  are  preferably  made  of  the  same 
resilient  sheet  material,  and  at  rest,  i.e.  without 
body,  the  leaf  spring  2  will  lie  in  the  plane  of  the 
supporting  frame  3. 

The  chassis  for  the  rigid  support  of  the  sup- 
30  porting  frame  is  not  shown.  As  already  mentioned 

before,  the  supporting  frame  can  be  mounted  to  a 
separate  chassis  or  also  to  the  housing  of  a  switch. 
This  is  also  dependent  on  the  shape,  dimensions 
and  the  mechanical  characteristics  of  the  support- 

35  ing  frame  and  the  switch  in  which  it  is  to  be  used. 
However,  it  is  important  that  the  supporting  points 
of  the  at  least  one  spring  leaf  and  the  at  least  one 
body  in  operation  maintain  a  relative  fixed  position. 

Fig.  2a  shows  a  cross  section  through  the  line 
40  ll-ll  of  Fig.  1,  in  which  a  body  to  be  influenced  in 

the  form  of  a  rotary  arm  9  is  clamped  between  the 
edge  8  of  the  opposite  frame  side  6  and  the  free 
end  7  of  the  leaf  spring  2.  The  rotary  arm  9  can 
swing  about  the  action  point  of  the  inside  edge  of 

45  the  frame  side  6  in  the  directions  of  the  arrow.  The 
clamped  part  of  the  rotary  arm  9  has  on  either  side 
two  notches  10  and  11  in  which  the  inside  edge  8 
and  the  free  end  7  of  the  leaf  spring  2  respectively 
engage.  Since,  as  Fig.  2a  indicates,  the  space 

50  between  the  free  end  7  of  the  leaf  spring  2  and  the 
inside  edge  8  of  the  supporting  frame  3  is  smaller 
than  the  dimension  of  the  rotary  arm  in  the  frame 
aperture  at  right  angles  to  the  opposite  frame  side 
6,  the  leaf  spring  2  in  the  indicated  position  under- 

55  goes  a  double  bending,  during  which  the  free  end 
7  of  the  leaf  spring  2  will  exert  a  force  on  the  rotary 
arm  9  via  the  notch  1  1  . 

5 
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The  way  in  which  the  spring  action  influences 
the  movement  of  the  rotary  arm  9  is  essentially 
determined  by  the  position  of  the  points  of  action 
of  the  supporting  frame  (support)  and  the  leaf 
spring  on  the  rotary  arm  9,  consequently  the  place 
of  the  notches  10  and  11  respectively.  The  degree 
to  which  the  leaf  spring  2  is  bent  has  hardly  any 
effect  on  the  size  of  the  force  exerted  by  the  leaf 
spring,  so  that  the  above-mentioned  dimension  of 
the  rotary  arm  9  in  the  frame  aperture  relative  to 
the  length  of  the  leaf  spring  2  will  not  be  critical. 
The  force  exerted  by  the  leaf  spring  on  the  rotary 
arm  will  therefore  have  a  constant  (high)  value  over 
a  relatively  large  range  of  dimensions. 

Fig.  3  shows  schematically  (not  to  scale)  the 
forces  which  can  occur  momentarily  in,  for  exam- 
ple,  a  spring  system  according  to  Fig.  2.  The  point 
of  support  10'  corresponds  to  the  position  at  which 
the  supporting  frame  engages  in  the  notch  10  of 
the  rotary  arm  9,  while  the  action  point  11'  cor- 
responds  to  the  position  at  which  the  leaf  spring  2 
engages  in  the  notch  11  of  the  rotary  arm  9.  The 
end  12  of  the  rotary  arm  9  is  represented  by  a 
point  in  the  figure. 

The  force  K  exerted  by  the  leaf  spring  on  the 
rotary  arm  can  be  assumed  resolved  into  a  force  P, 
represented  by  the  vector  14,  parallel  to  the  line  Ill- 
Ill  in  the  plane  of  the  supporting  frame  and  a  force 
D,  represented  by  the  vector  15,  and  perpendicular 
to  P  and  to  the  above-mentioned  plane. 

The  length  r  of  the  connecting  line  13  cor- 
responds  to  the  size  of  the  rotary  arm  measured 
between  the  notches  10,  11.  The  angle  a  between 
the  connecting  line  13  and  the  centre  line  Ill-Ill  (Fig. 
2a)  of  the  supporting  frame  is  determined  by  the 
current  position  of  the  rotary  arm  9  relative  to  the 
centre  line  Ill-Ill.  We  now  look  at  the  moments  of 
the  forces  relative  to  the  point  of  support  10'. 

The  force  P  in  the  situation  shown  in  Fig.  3 
with  a  couple  arm  length  r  sin  a  delivers  a  couple 
which  is  clockwise  (positive)  relative  to  the  point  of 
support  10'  viewed  in  the  plane  of  the  drawing.  The 
couple  arm  length  r  sin  a  is  the  distance  measured 
at  right  angles  to  the  plane  of  the  frame  from  the 
line  Ill-Ill  to  the  action  point  11'.  The  force  D 
supplies  in  the  direction  shown  in  Fig.  3  with  a 
couple  arm  length  r  cos  a  a  anti-clockwise 
(negative)  couple  relative  to  the  point  of  support 
10'.  The  arm  length  r  cos  a  is  the  distance  mea- 
sured  parallel  to  the  line  Ill-Ill  between  the  point  of 
support  10'  and  the  action  point  11'.  According  to 
the  vector  diagram  of  Fig.  3,  a  resulting  couple  acts 
on  the  rotary  arm  to  make  the  rotary  arm  perform  a 
clockwise  movement  about  the  point  of  support  10', 
viewed  in  the  plane  of  the  drawing,  and  to  take  the 
rotary  arm  into  a  first  position  of  rest.  Until  this  first 
position  of  rest  is  achieved  a  force  F  will  be 
present  at  the  end  12  of  the  rotary  arm,  by  means 

of  which  a  certain  switch  function  can  be  carried 
out.  When  the  rotary  arm  is  not  being  limited  in 
movement,  it  will  take  up  its  first  rest  position,  at 
which  the  leaf  spring  is  slightly  bent,  as  shown  in 

5  Fig.  2b.  The  resulting  force  F  acting  on  the  end  12 
of  the  rotary  arm  is  equal  to  zero  here. 

When  the  rotary  arm  is  subsequently  moved 
from  this  first  rest  position  anticlockwise  relative  to 
the  point  of  support  10'  against  the  spring  force, 

io  the  leaf  spring  will  be  further  bent  (tensioned),  and 
a  situation  arises  in  which  the  couples  exerted  by 
the  forces  P  and  D  and  their  respective  moment 
arms  r  sin  a,  r  cos  a  just  cancel  each  other  out, 
with  the  result  that  the  leaf  spring  exerts  no  result- 

15  ing  force  on  the  end  12  of  the  rotary  arm.  This  is 
the  so-called  "dead"  position  or  the  transition  point. 
When  the  rotary  arm  is  moved  past  this  transition 
point,  the  leaf  spring  will  exert  a  force  acting  in  the 
direction  of  movement  on  the  rotary  arm  and  will 

20  move  the  latter  to  a  second  rest  position  in  which 
the  leaf  spring  is  bent  as  shown  in  Fig.  2c. 

In  the  situation  where  the  leaf  spring  acts  on 
the  rotary  arm  according  to  the  situation  indicated 
by  the  dotted  lines  in  Fig.  3,  the  force  K  can  also 

25  be  considered  resolved  into  the  respective  forces  D 
and  P. 

Within  the  range  of  application  of  the  spring 
system  it  may  be  assumed  that  the  force  P  is 
constant.  The  development  of  the  force  D  in  rela- 

30  tion  to  the  angle  a  is  illustrated  in  graph  form,  not 
to  scale,  by  the  curve  16  in  Fig.  4a.  From  a 
maximum  value,  in  which  the  angle  a  is  equal  to 
zero,  the  force  D  decreases  until  at  the  transition 
point  17  its  value  has  fallen  to  zero.  Past  this 

35  transition  point  D  increases  again,  but  its  direction 
reverses  relative  to  the  situation  shown  in  Fig.  3. 

The  development  of  the  moment  M  exerted  on 
the  rotary  arm  by  the  leaf  spring  as  a  function  of 
the  angle  a  is  illustrated  in  a  graph,  not  to  scale,  in 

40  Fig.  4b.  In  this  graph  the  parts  18,  18'  are  largely 
determined  by  the  characteristics  of  the  leaf  spring, 
namely  in  the  sense  that  a  slight  bend  already 
generates  a  great  force.  A  small  turn  in  the  rotary 
arm  will  thus  produce  a  rapid  increase  in  force  on 

45  the  rotary  arm.  The  part  20  of  the  graph  is  largely 
determined  by  the  current  couple  arms  because  in 
the  field  of  application  the  force  may  be  assumed 
to  be  constant. 

A  moment  corresponding  to  a  clockwise  move- 
so  ment  is  shown  in  the  top  half  face  19,  while  a 

moment  corresponding  to  an  anticlockwise  move- 
ment  is  shown  in  the  bottom  half  face  19'.  In  the 
rest  positions  a  and  c  the  resulting  moment  acting 
on  the  rotary  arm  is  equal  to  zero,  as  in  the 

55  transition  point  b.  The  extremes  d  and  e  in  the 
graph  of  Fig.  4  correspond  to  the  positions  in  which 
the  leaf  spring  deflects  going  from  the  two  extreme 
rest  positions  a  or  c  to  the  transition  point  b.  The 
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shape  and  position  of  the  curve  depends  on  a 
number  of  factors  which  can  be  influenced,  such  as 
the  relative  positions  of  the  support  point  10'  and 
the  action  point  11'  (or  the  notches  10,  11)  of  the 
rotary  arm  and  the  dimensioning  and  material  char- 
acteristics  of  the  leaf  spring  itself.  It  will  thereby  be 
clear  that  the  envisaged  degressive  action  of  the 
leaf  spring  system  as  a  whole  can  be  geared  to  the 
relevant  application. 

Fig.  5  illustrates  schematically  a  number  of 
further  embodiments  of  leaf  spring  combinations 
according  to  the  invention.  Fig.  5a  shows  in  per- 
spective  a  supporting  frame  21  having  two  rectan- 
gular  leaf  springs  22  extending  into  the  frame  ap- 
erture  in  opposite  directions,  and  being  integral 
therewith.  Fig.  5b  shows  in  perspective  a  combina- 
tion  of  two  spring  systems  according  to  Fig.  1 
which  are  integral  with  the  supporting  frame  23, 
and  in  which  the  leaf  springs  24,  25  also  have 
differing  dimensions. 

Fig.  5c  shows  the  top  view  of  a  further  embodi- 
ment  of  the  leaf  spring  combination  according  to 
Fig.  1,  where  in  order  to  influence  the  spring  ac- 
tion,  the  leaf  spring  2  narrows  trapezoidally  from 
the  connection  point  to  the  supporting  frame  3 
towards  the  end.  The  mechanical  tension  in  the 
spring  can  therewith  be  reduced  at  the  connection 
point,  while  the  spring  characteristic  can  also  be 
adjusted  as  desired.  It  will  be  clear  that  other  forms 
are  also  possible  to  adapt  the  spring  characteristic 
in  the  optimum  fashion  to  requirements. 

It  can  also  be  seen  from  Fig.  5c  that  the  leaf 
spring  2  in  fact  comprises  two  parallel  parts  26,  26'. 
This  means  that  through  different  bending  of  the 
parallel  parts,  the  spring  can  also  move  slightly 
laterally  relative  to  the  frame  aperture  4,  which  can 
be  necessary,  for  example,  for  use  in  an  electric 
switch,  in  order  for  example  in  the  event  of  uneven 
contact  wear  to  be  able  to  handle  an  out-of-true 
movable  contact  connected  to  the  leaf  spring,  in 
which  the  contact  pressure  is  held  at  virtually  the 
same  value  over  the  entire  width  of  the  spring. 

Instead  of  two  parts,  it  is  also  conceivable  to 
have  a  leaf  spring  consisting  of  several  parallel 
parts  or  strips,  and  said  parallel  strips,  as  pointed 
out,  can  be  rectangular,  trapezoidal  or  of  another 
shape,  depending  on  the  application.  If  one  spring 
strip  is  now  made  unequal  in  length  to  the  other 
spring  strip(s),  the  leaf  spring  can  be  pretensioned 
in  such  a  way  that  it  has  one  or  more  deflecting 
preferred  positions  relative  to  the  frame  aperture.  A 
leaf  spring  constructed  in  such  a  manner  can  then 
be  advantageously  used  in  situations  in  which  the 
spring  has  to  move  back  automatically  from  a 
particular  locked  position  to  its  preferred  position. 

Fig.  5d  shows  a  preferred  embodiment  having 
a  supporting  frame  27  with  two  leaf  springs  28,  29 
extending  in  line  with  each  other  from  a  common 

frame  side  30,  so  that  the  free  ends  of  said  leaf 
springs  each  point  in  opposite  directions  and  each 
act  on  a  rotary  arm  31  and  32  respectively, 
clamped  between  the  free  end  of  the  leaf  spring 

5  and  the  opposite  frame  side.  This  preferred  em- 
bodiment  can  be  used  in  a  switch  of  the  type 
discussed  below  with  reference  to  Figs.  7  and  9. 

It  goes  without  saying  that  it  is  possible  to  have 
several  of  the  embodiments  shown  in  Fig.  5,  with 

io  an  integral  combination  of  supporting  frames  with 
leaf  springs  according  to  the  invention,  in  which 
one  or  more  frame  sides  are  common. 

As  already  pointed  out  in  the  introduction,  in 
relatively  short  leaf  springs,  for  example  in  very 

is  compact  switch  constructions,  and/or  with  relatively 
great  spring  forces,  for  example  such  as  those 
required  in  switches  which  have  to  be  able  to  resist 
or  switch  off  high  short  circuit  currents  through  the 
switching  contacts,  such  high  mechanical  stresses 

20  occur  on  the  transition  between  the  leaf  spring  and 
the  supporting  frame  that  a  fixed  connection  of  leaf 
spring  and  supporting  frame  is  undesirable  from  a 
practical  point  of  view,  due  to  the  high  risk  of 
cracks  and  fatigue  in  the  spring  material.  The 

25  spring  force  is  in  such  cases  also  difficult  to  pre- 
dict. 

Figs.  6a-c  show,  without  a  chassis,  a  number  of 
embodiments  of  leaf  spring  systems  according  to 
the  invention  in  which  the  leaf  spring  is  detachably 

30  supported  in  the  frame  aperture  of  the  supporting 
frame.  The  leaf  spring  system  shown  in  plan  view 
in  Fig.  6a  corresponds  largely  to  the  leaf  spring 
system  according  to  Fig.  1,  parts  with  a  corre- 
sponding  function  being  indicated  by  the  same 

35  reference  numbers.  The  single  leaf  spring  2  is 
supported  via  a  supporting  element  33  by  the 
frame  side  5  of  supporting  frame  3.  A  body  to  be 
influenced  by  the  leaf  spring  can  be  provided  be- 
tween  the  free  end  7  of  the  leaf  spring  2  and  the 

40  inside  edge  8  of  the  opposite  frame  6  in  a  similar 
manner  to  that  illustrated,  illustrated,  for  example, 
in  Fig.  2. 

Fig.  6b  shows  a  cross  section  through  the  line 
Vl-b-VI-b  of  Fig.  6a.  The  supporting  element  33  has 

45  on  two  opposite  sides  notches  34,  35,  into  which 
engage  respectively  the  frame  side  5  and  the  end 
of  the  leaf  spring  2  to  be  supported.  As  a  result  of 
the  hinged  transition  obtained  between  the  leaf 
spring  2  and  the  supporting  frame  3  by  means  of 

50  the  supporting  element  33,  this  spring  system  can 
be  designed  for  greater  forces  than  the  spring 
system  1  in  Fig.  1. 

It  goes  without  saying  that  the  supporting  ele- 
ment  33,  shown  as  a  rectangular  block,  can  also  be 

55  cylindrical,  H-shaped  or  of  other  suitable  geometri- 
cal  shapes,  or  can  be  made  up  of  several  part 
elements.  It  is  also  possible  for  the  supporting 
element  to  be  fixed  to,  for  example,  the  leaf  spring 
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2  or  the  frame  side  5,  of  course  in  such  a  way  that 
the  leaf  spring  2  can  hinge  on  the  transition  with 
the  supporting  frame  3. 

Fig.  6c  shows  in  perspective  an  embodiment  of 
a  leaf  spring  system  with  a  rotary  arm  31  ,  in  which 
the  supporting  element  33  is  also  designed  as  a 
rotary  arm,  so  that  a  similar  spring  system  to  that 
shown  in  Fig.  5d  is  obtained.  Through  the  absence 
of  a  fixed  connection  of  the  leaf  spring  to  the 
supporting  frame  3,  this  design  is  very  suitable  for 
those  applications  in  which  relatively  great  contact 
and/or  switching  forces  are  required. 

The  spring  systems  in  which  the  leaf  spring  is 
detachably  supported  by  the  supporting  frame  can 
also  be  produced  in  many  embodiments  in  accor- 
dance  with  the  spring  systems  shown  in  Fig.  5, 
depending  on  the  specific  application  thereof. 
Combinations  of  detachably  supported  and  fixed 
leaf  springs  according  to  the  invention  which  are 
integral  with  the  supporting  frame  are  also  possi- 
ble. 

As  already  indicated  in  the  introduction,  the 
spring  system  according  to  the  invention,  as  shown 
for  example  in  Fig.  5d,  can  be  advantageously 
used  in  electric  switches.  In  order  to  illustrate  this, 
Fig.  7  shows  schematically  a  possible  embodiment 
of  a  spring  system  made  up  of  coil  springs  for  an 
electromagnetically  operated  switch.  Such  a  switch 
is  used  in  those  cases  where  the  switch  is  to  be 
operated  automatically  rather  than  manually,  for 
example  in  an  electrical  energy  distribution  plant. 
The  switch  must  then  be  capable  of  opening  con- 
tacts  automatically  in  certain  conditions,  for  exam- 
ple  in  the  event  of  a  short  circuit  current,  and  for 
example  must  be  able  to  close  them  again  auto- 
matically  when  these  conditions  no  longer  prevail, 
thus  when  the  short  circuit  current  has  disappear- 
ed. 

The  switch  has  for  this  purpose  a  magnet  sys- 
tem  35,  comprising  a  stator  36,  a  stator  plate  37, 
an  exciter  winding  38,  and  an  armature  (not  shown) 
moving  in  said  exciter  winding  and  having  pin- 
shaped  ends  39,  40  respectively.  The  pin-shaped 
end  40  is  connected  via  a  tension  spring  41  to  the 
housing  or  the  chassis  in  which  the  switch  is  moun- 
ted.  The  pin-shaped  end  39  can  act  on  one  contact 
arm  43  which  is  positioned  at  a  distance  away  from 
it  and  moves  about  a  point  of  rotation  42.  Disposed 
at  the  free  end  of  the  contact  43  is  an  electrical 
contact  44,  having  opposite  it  a  fixed  contact  45. 
The  movable  contact  arm  43  in  the  position  shown 
is  pressed  by  means  of  a  compression  spring  46 
with  its  contact  44  against  the  fixed  contact  45.  The 
compression  spring  46  forms  the  so-called  contact 
force  spring  which  has  to  ensure  that  the  required 
contact  force  is  exerted,  while  the  tension  spring  41 
forms  the  so-called  threshold  spring,  by  means  of 
which  the  threshold  value  of  the  current  flowing 

through  the  exciter  winding  38  is  fixed,  and  above 
which  the  movable  contact  is  operated.  Both  the 
contact  force  spring  46  and  the  threshold  spring  41 
are  here  constantly  opposed  to  the  direction  of 

5  movement  of  the  armature  of  the  magnet  system 
35,  so  that  the  switching  speed  is  adversely  af- 
fected. 

Fig.  8  shows  schematically  a  possible  con- 
struction  of  a  spring  system  made  up  of  coil 

io  springs  and  levers  for  a  manually  operated  electric 
switch.  A  tension  spring  41'  fastened  by  one  end  to 
the  housing  or  the  chassis  of  the  switch  is  con- 
nected  by  the  other  end  to  a  lever  47  which  can 
move  at  one  end  about  a  fixed  hinge  point  49  and 

is  is  hingedly  connected  by  its  other  end  to  an  end  of 
another  lever  48  which  with  its  other  end  engages 
hingedly  on  a  movable  contact  arm  52,  which  is 
supported  via  a  lever  51  movable  about  a  fixed 
hinge  point  50.  A  contact  53  is  fixed  opposite  the 

20  contact  54  of  the  movable  contact  arm  52.  The 
levers  47  and  48  form  a  so-called  angle  lever,  in 
which  by  exerting  a  force  -  against  the  action  of  the 
tension  spring  41'  acting  as  a  threshold  spring  -  on 
the  hinge  point  58  of  the  two  levers  47,  48,  the 

25  movable  contact  54  can  be  pressed  against  the 
fixed  contact  53.  The  lever  system  47,  48  can  be 
pressed  even  further  in  the  direction  of  the  arrow 
(Fig.  8)  after  the  contacts  have  come  into  contact 
with  each  other,  causing  the  required  contact  force 

30  to  be  built  up. 
Such  a  switch  is  used,  for  example,  in  those 

cases  where  there  is  switching  on  by  hand  and 
switching  off  is  permissible  only  under  certain  con- 
ditions,  for  example  automatically.  The  magnet  sys- 

35  tern  serving  for  this  automatic  switching-off  can  be 
made  very  simple  and  light  here  and  need  only 
produce  an  unlocking.  Such  switches  can  be  used, 
inter  alia,  in  combination  with  a  switch  according  to 
Fig.  7  in  electrical  distribution  plants. 

40  The  spring  systems  shown  for  both  the  elec- 
tromagnetically  operated  switch  according  to  Fig.  7 
and  the  manually  operated  switch  according  to  Fig. 
8  have  a  number  of  disadvantages.  In  order  to 
eliminate  to  some  extent  the  opposed  action  of  the 

45  contact  force  spring  46,  on  the  one  hand,  and  the 
threshold  spring  41,  on  the  other  -  mentioned 
above  concerning  the  electromagnetically  operated 
switch  shown  in  Fig.  7  -  on  the  armature  of  the 
magnet  system  35,  various  solutions  can  be  con- 

50  sidered  with  the  object  of  producing  a  degressive 
spring  action.  These  solutions  all  essentially 
amount  to  reducing  the  moment  arm  of  the  couple 
exerted  by  the  contact  force  spring  46  on  the 
movable  contact  arm  43. 

55  A  possible  solution  is  shown  by  dotted  lines  in 
Fig.  7.  Instead  of  the  compression  spring  46  for 
generation  of  the  contact  force,  use  is  now  made  of 
a  tension  spring  55  which  acts  at  one  end  on  the 

8 
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contact  arm  43  and  at  the  other  end  is  fixed  to  an 
attachment  point  56  which,  viewed  in  the  plane  of 
the  drawing,  is  higher  than  the  hinge  point  42  of 
the  movable  contact  arm  43.  The  action  point  of 
said  tension  spring  55  on  the  movable  contact  arm 
43,  on  the  one  hand,  and  the  site  of  the  attachment 
point  56  of  the  tension  spring  55,  on  the  other,  are 
selected  in  such  a  way  that  the  couple  arm  be- 
comes  smaller  once  the  contacts  44,  45  are 
opened.  Past  a  certain  point,  the  couple  exerted  by 
the  tension  spring  55  can  even  reverse  and  help  to 
open  the  contact. 

For  the  spring  system  shown  in  Fig.  8  a  similar 
improvement  can  also  be  indicated,  and  is  also 
shown  therein  by  dotted  lines.  The  movable  con- 
tact  54  here  is  situated  on  a  further  contact  arm  57 
fixed  to  the  hinge  point  50,  provision  being  made 
for  a  compression  spring  46'  which  acts  on  the 
contact  arm  57  and  the  lever  51  .  The  contact  arm 
52  here  is  therefore  no  longer  connected  to  the 
further  contact  arm  57,  but  has  a  bend  projecting 
beyond  this  further  contact  arm  57,  as  shown  by  a 
dotted  line.  This  bend  acts  on  the  further  contact 
arm  57  when  the  contacts  53,  54  open. 

The  contact  pressure  is  now  produced  by  the 
compression  spring  46'  acting  as  a  contact  force 
spring.  Said  contact  force  spring  46'  is  compressed 
when  the  contacts  53  and  54  touch  each  other, 
through  the  hinge  point  58  of  the  lever  system  47, 
48  being  pressed  further  in  the  direction  of  the 
arrow,  as  a  result  of  which  the  required  contact 
pressure  is  built  up.  When  the  locking  of  the  lever 
system  47,  48  is  released  the  energy  stored  in  this 
contact  force  spring  46'  will  also  contribute  to  the 
speed  at  which  the  contacts  open. 

Fig.  9  shows  by  way  of  illustration  an  embodi- 
ment  in  cross  section  of  an  electromagnetic  switch 
with  a  magnet  system  essentially  like  that  in  Fig.  7, 
but  with  a  leaf  spring  system  according  to  Fig.  5d. 
This  switch  forms  the  object  of  the  Netherlands 
patent  application  8703170,  which  was  filed  by 
applicant  simultaneously  with  the  present  patent 
application. 

The  switch  shown  in  Fig.  9  can  be  essentially 
divided  into  a  housing  59,  a  magnet  system  60,  the 
contacts  63,  64,  with  their  respective  terminals  65, 
66  and  the  spring  system  with  the  supporting 
frame  27,  the  leaf  springs  28,  29  and  rotary  arms 
61,  62  corresponding  to  the  embodiment  of  the 
invention  shown  in  Fig.  5d. 

The  magnet  60  comprises  an  exciter  winding 
68,  a  stator  plate  67  and  an  armature  69  with  an 
armature  pin  70.  The  spring  system  is  mounted  on 
the  stator  plate  67,  which  forms  the  chassis  for  the 
rigid  support  of  the  supporting  frame  27.  The  cur- 
rent  by  means  of  which  the  armature  69  will  be 
attracted  and  will  want  to  move  in  the  direction  of 
the  rotary  arm  62  runs  through  the  exciter  winding 

68  of  the  magnet  system  60.  The  armature  69  is, 
however,  in  this  case  retained  by  the  rotary  arm  61 
coupled  to  the  armature,  because  said  rotary  arm 
61  is  subject  to  a  force  of  the  leaf  spring  28 

5  opposite  to  the  direction  of  movement.  Depending 
on  the  influence  on  the  rotary  arm  61  by  the  leaf 
spring  28,  when  the  current  exceeds  a  certain 
value,  for  example  in  the  event  of  a  short  circuit, 
the  force  of  the  spring  action  of  the  leaf  spring  28 

io  will  be  overcome  by  the  magnetic  force  on  the 
armature  69,  as  a  result  of  which  the  armature 
moves  in  the  direction  of  the  rotary  arm  62.  Since 
the  armature  pin  70  then  knocks  against  the  rotary 
arm  62,  said  rotary  arm  62  will  be  moved  against 

is  the  spring  action  of  the  leaf  spring  29.  Since  the 
rotary  arm  62  is  connected  to  the  moving  contact 
63  of  the  switch,  the  switch  will  be  opened. 

If  it  is  now  ensured  that  the  angular  displace- 
ment  of  the  rotary  arms  61  and  62  is  such  that  the 

20  sum  of  the  couples  exerted  by  the  respective  leaf 
springs  28  and  29  does  not  change  direction,  said 
rotary  arms  will  automatically  return  to  their  original 
position,  i.e.  the  closed  position  of  the  switch 
shown  in  Fig.  9,  once  the  magnetic  force  on  the 

25  armature  69  falls  below  a  certain  value.  Since  the 
counter  couple  exerted  by  the  leaf  springs  will 
decrease  very  rapidly  with  a  slight  displacement  of 
the  armature  69,  the  contacts  of  the  switch  will 
open  more  quickly  when  the  threshold  set  with  the 

30  rotary  arm  61  is  exceeded  than  in  the  case  of  a 
switch  constructed  according  to  Fig.  7. 

On  account  of  this  and  the  (also  rapid)  auto- 
matic  return  to  the  closed  position  once  the  current 
falls  below  the  set  threshold  value  again,  a  switch 

35  with  high  contact  speed  is  obtained.  The  leaf 
spring  system  is  particularly  simple  and  compact  in 
construction,  while  both  the  threshold  value  pro- 
duced  by  the  rotary  arm  61  and  the  contact  force 
produced  by  the  rotary  arm  62  can  be  determined 

40  simply  through  the  correct  choice  of  the  support 
and  the  action  point  of  the  respective  leaf  springs. 
The  leaf  spring  system  according  to  the  invention 
also  has  the  advantage  that  with  one  and  the  same 
leaf  spring  construction  switches  with  varying 

45  threshold  values  and  contact  forces  can  be  pro- 
duced  by  fitting  other  rotary  arms  whose  support 
and  the  action  point  of  the  leaf  spring  are  posi- 
tioned  differently. 

As  can  be  seen  from  Fig.  9,  and  as  is  also 
50  explained  in  the  above-mentioned  Netherlands  pat- 

ent  application  8703170,  the  leaf  spring  system 
according  to  the  invention  can  be  fitted  simply  on 
the  magnet  system  and  it  can  be  placed  as  one 
unit  in  the  housing  59  of  the  switch,  without  the 

55  springs  having  to  be  fastened  separately  to  the 
housing  59,  so  that  the  latter  can  be  kept  relatively 
light  in  construction. 

9 
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Fig.  10  shows  by  way  of  illustration  an  embodi- 
ment  of  a  manually  operated  switch  according  to 
Fig.  8  in  which  a  leaf  spring  system  according  to 
the  invention  as  shown,  for  example,  in  Fig.  5c  is 
used.  This  switch  forms  the  subject  of  the  ab- 
ovementioned  Netherlands  patent  application 
8703170,  which  was  filed  by  applicant  simulta- 
neously  with  the  present  patent  application.  When 
such  a  switch  is  not  designed  for  switching  off  an 
unlimited  short  circuit  current,  but  where  this  short 
circuit  current  does  fully  flow  through  the  con  tacts 
thereof  until  the  moment  at  which  it  is  limited 
and/or  switched  off,  the  contacts  of  this  (sequence) 
switch  must  be  able  to  carry  this  short  circuit 
current  for  a  particular  (short)  period.  This  requires 
a  high  contact  force,  and  this  requirement  can  be 
met  simply  by  using  a  leaf  spring  system  accord- 
ing  to  the  invention. 

In  Fig.  10  the  leaf  spring  system  comprising 
the  leaf  spring  71  and  the  supporting  frame  72  can 
be  seen.  A  wire  bracket  73  is  hingedly  fastened  at 
the  free  end  of  the  leaf  spring  71  ,  on  the  other  end 
of  which  a  contact  block  74  is  hingedly  fastened. 
The  contact  block  74  here  carries  the  movable 
contact  75  of  the  switch  and  is  slidably  mounted  by 
means  of  glider  76  in  the  frame  aperture  of  the 
supporting  frame  72  and  connected  to  terminal  80. 
The  fixed  contact  77  is  disposed  at  the  frame  side 
opposite  the  free  end  of  the  leaf  spring  71  in  the 
frame  aperture  of  the  supporting  frame  and  is  con- 
nected  to  the  terminal  81.  The  housing  of  the 
switch  forms  the  chassis  for  the  rigid  support  of  the 
supporting  frame  72. 

If  now,  with  the  aid  of  the  manually  operated 
button  78  and  the  arm  79  attached  thereto,  the  leaf 
spring  71,  which  is  bent  upwards  and  is  in  the  non- 
live  state,  together  with  the  wire  bracket  73  is 
moved  in  the  direction  of  the  supporting  frame  72, 
the  contact  block  74  will  be  moved  in  the  direction 
of  the  fixed  contact  77,  until  both  contacts  75,  77 
come  into  contact  with  each  other.  If  the  leaf  spring 
71  is  now  forced  even  further  towards  the  support- 
ing  frame  72,  said  leaf  spring  71  will  be  bent 
further  and  will  thereby  exert  an  additional  force  on 
the  closed  contacts.  As  has  al  ready  been  men- 
tioned,  a  slight  bend  of  the  leaf  spring  71  will 
already  result  in  a  great  contact  force,  which  makes 
this  construction  extremely  suitable  for  the  above- 
mentioned  application. 

The  construction  shown,  in  which  the  leaf 
spring  71  acts  on  the  movable  contact  via  the  wire 
bracket  73  acting  as  a  lever  provides  a  number  of 
advantages  over  a  construction  in  which  the  leaf 
spring  71  acts  directly  on  the  movable  contact 
block  74.  The  contact  block  74  can  be  kept  small 
in  dimensions  in  the  embodiment  shown,  which 
benefits  the  compactness.  Besides,  with  a  relatively 
small  vertical  force  from  the  manually  operated 

button  78  it  is  possible  to  exert  a  relatively  great 
horizontally  acting  force  on  the  movable  contact 
block  74,  which  is  particularly  important  in  the 
above-mentioned  application  of  the  switch  for  keep- 

5  ing  it  closed  under  short  circuit  conditions. 
The  manually  operated  switch  78  can  be 

locked  in  the  closed  position  of  the  switch,  and  the 
locking  can  be  automatically  released  only  under 
predetermined  conditions.  Of  course,  the  switch 

io  can  also  be  switched  off  at  any  time  using  the 
manually  operated  button  78.  For  further  details 
concerning  the  action  of  this  switch  you  are  re- 
ferred  to  the  above-mentioned  Netherlands  patent 
application  8703172. 

is  Fig.  11  shows  another  embodiment  of  a  spring 
system  according  to  Fig.  2,  in  which  the  arm  82 
makes  a  linear  movement  instead  of  a  rotary  move- 
ment  and  the  leaf  spring  also  fulfils  two  spring 
functions.  Those  parts  which  fulfil  a  similar  function 

20  to  that  of  Fig.  2  are  indicated  by  the  same  refer- 
ence  numbers.  In  the  position  shown,  the  leaf 
spring  2  forms  a  certain  angle  with  the  supporting 
frame  3.  The  free  end  7  of  the  leaf  spring  2  is 
hingedly  connected  to  the  arm  82  and  holds  the 

25  arm  in  this  position.  If  now  the  leaf  spring  2  is 
moved  in  the  direction  of  the  supporting  frame  3, 
the  arm  82  will  move  in  the  direction  of  frame  edge 
8  because  the  end  7  of  the  leaf  spring  is  moved  in 
a  groove-type  guide  83  in  the  arm  82.  With  the  aid 

30  of  side  grooves  in  the  arm  82  (not  shown)  which 
mate  with  the  insides  of  the  supporting  frame  3,  it 
can  be  ensured  that  the  movement  of  the  arm  82  is 
rectilinear  in  the  direction  of  the  frame  edge  8  until 
it  rests  against  it.  Through  correct  dimensioning, 

35  the  leaf  spring  2  in  this  position  will  not  yet  lie 
completely  in  the  plane  of  the  supporting  frame  3 
and,  through  pressing  the  leaf  spring  2  further 
towards  the  supporting  frame,  it  is  possible  to  exert 
a  certain  force  on  the  frame  edge  8.  If  the  force 

40  which  has  held  the  leaf  spring  2  pressed  towards 
the  supporting  frame  3  is  now  released,  the  arm  82 
will  return  under  the  effect  of  the  spring  action  to 
the  position  shown.  With  one  leaf  spring,  one  has 
thus  obtained  a  twofold  action,  namely  contact 

45  force  and  opening  force. 
The  leaf  spring  with  the  attachment  frame  ac- 

cording  to  the  invention  can  be  produced  simply 
from  flat  spring  strip  stock.  For  this,  production 
methods  which  ensure  good  reproduction  of  the 

50  spring  characteristics,  such  as,  for  example,  stamp- 
ing,  punching,  etching,  laser  radiation  or  spark  ero- 
sion,  can  be  used. 

Claims 
55 

1.  A  leaf  spring  system  (1),  in  particular  for  in- 
fluencing  at  least  one  body  (9)  operating  or 
comprising  one  or  more  contacts  of  an  electric 

10 
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switch,  with  a  chassis  and  at  least  one  leaf 
spring  (2)  which  can  act  on  the  at  least  one 
body,  the  leaf  spring  system  (1)  comprises  a 
supporting  frame  (3)  for  receiving  in  the  frame 
aperture  (4)  thereof,  supported  at  one  end,  the 
at  least  one  leaf  spring  (2),  while  in  the  frame 
aperture  (4)  between  the  projecting  free  end 
(7)  of  the  leaf  spring  (2)  and  the  edge  (8)  of 
the  supporting  frame  (3)  -  situated  opposite 
that  end  (7)  -  the  at  least  one  body  (9)  to  be 
influenced  by  the  spring  action  can  be  accom- 
modated,  the  dimension  of  said  body  (9)  in  the 
frame  aperture  (4)  being  greater  than  the  dis- 
tance  between  the  said  edge  (8)  of  the  sup- 
porting  frame  (3)  and  the  free  end  (7)  of  the  at 
least  one  leaf  spring  (2)  when  the  latter  is 
situated  essentially  in  the  plane  of  the  support- 
ing  frame  (3),  said  supporting  frame  (3)  being 
rigidly  supported  by  the  chassis. 

2.  A  leaf  spring  system  according  to  claim  1, 
characterized  in  that  the  at  least  one  leaf 
spring  (2)  at  the  supported  end  thereof  is  in- 
tegral  with  the  supporting  frame  (3)  and  ex- 
tends  from  this  end  into  the  frame  aperture  (4). 

3.  A  leaf  spring  system  according  to  claim  1, 
characterized  in  that  the  at  least  one  leaf 
spring  (2)  is  detachably  supported  in  the  frame 
aperture  (4). 

4.  A  leaf  spring  system  according  to  claim  3, 
characterized  in  that  a  supporting  element  (33) 
for  detachably  supporting  the  at  least  one  leaf 
spring  (2)  is  disposed  in  the  frame  aperture  (4) 
between  the  end  of  the  at  least  one  leaf  spring 
(2)  to  be  supported  and  a  further  edge  -  situ- 
ated  opposite  that  end  -  of  the  supporting 
frame  (3). 

5.  A  leaf  spring  system  according  to  claim  4, 
characterized  in  that  the  supporting  element 
(33)  is  designed  as  a  further  body  to  be  influ- 
enced  by  the  spring  action. 

6.  A  leaf  spring  system  according  to  one  of  the 
preceding  claims,  provided  with  at  least  one 
body  to  be  influenced  by  the  spring  action, 
characterized  in  that  the  at  least  one  body 
comprises  an  arm  (9)  which  projects  from  the 
frame  aperture  (4)  and  can  make  a  rotary 
movement  about  the  opposite  edge  (8)  of  the 
supporting  frame  (3),  said  arm  (9)  being  ca- 
pable  of  producing  such  bending  of  the  at  least 
one  leaf  spring  (2)  that  when  the  arm  (9)  is 
moved  against  the  spring  past  a  transition 
point  (b),  the  spring  action  thereon  reverses 
direction  and  the  at  least  one  leaf  spring  (2) 

can  exert  a  force  on  the  arm  (9)  in  this  re- 
versed  direction  of  movement. 

7.  A  leaf  spring  system  according  to  claim  6, 
5  characterized  in  that  the  part  of  the  arm  (9) 

clamped  between  the  free  end  (7)  of  the  at 
least  one  leaf  spring  (2)  and  the  opposite  edge 
(8)  of  the  supporting  frame  (3)  is  provided  on 
either  side  with  notches  (10,  11)  in  which  the 

io  free  end  (7)  of  the  at  least  one  leaf  spring  (2) 
and  the  said  edge  (8)  of  the  supporting  frame 
(3)  respectively  engage,  while  the  influence  on 
the  arm  (9)  envisaged  by  the  at  least  one  leaf 
spring  (2)  is  determined  by  the  distance  be- 

15  tween  and  the  position  of  the  notches  (10,  11). 

8.  A  leaf  spring  system  according  to  claim  6  and 
7,  characterized  in  that  the  leaf  spring  system 
comprises  two  leaf  springs  (28,  29)  which  ex- 

20  tend  in  line  with  each  other  from  a  common 
frame  part  (3)  for  supporting  the  leaf  springs 
(28,  29),  in  such  a  way  that  the  free  ends  of 
said  leaf  springs  (28,  29)  each  point  in  op- 
posite  directions,  each  free  end  of  the  respec- 

25  tive  leaf  springs  (28,  29)  being  able  to  act  on 
an  appropriate  arm  (31  ,  32). 

9.  A  leaf  spring  system  according  to  claim  5,  6  or 
7  characterized  in  that  the  further  body  com- 

30  prises  a  similar  arm  (33),  the  distance  between 
the  two  arms  (31  ,  33)  in  the  frame  aperture  (4) 
being  smaller  than  the  length  of  the  at  least 
one  leaf  spring  (2)  when  the  latter  is  situated 
essentially  in  the  plane  of  the  supporting  frame 

35  (3). 

10.  A  leaf  spring  system  according  to  claim  8  or  9, 
characterized  in  that  the  arms  (31  ,  33)  project 
in  the  same  direction  from  the  frame  aperture 

40  (4). 

11.  A  leaf  spring  system  according  to  claim  8  or  9, 
characterized  in  that  the  arms  (31  ,  33)  project 
in  opposite  directions  from  the  frame  aperture 

45  (4). 

12.  A  leaf  spring  system  according  to  one  of 
claims  1  to  5,  provided  with  at  least  one  body 
to  be  influenced  by  the  spring  action,  char- 

50  acterized  in  that  the  at  least  one  body  is  (82)  is 
hingedly  connected  to  the  free  end  (7)  of  the 
at  least  one  leaf  spring  (2)  and  is  movable  in  a 
direction  at  right  angles  to  the  opposite  edge 
(8)  of  the  supporting  frame  (3). 

55 
13.  A  leaf  spring  system  according  to  claim  12, 

characterized  in  that  the  at  least  one  body  (82) 
under  the  influence  of  the  at  least  one  leaf 

11 
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spring  (2)  can  assume  a  first  position  in  which 
the  body  (82)  is  removed  from  the  opposite 
edge  (8)  of  the  supporting  frame  (3)  and  a 
second  position  in  which  the  body  (82)  rests 
under  spring  force  against  the  opposite  edge 
(8)  of  the  supporting  frame  (3). 

14.  A  leaf  spring  system  according  to  one  of  the 
preceding  claims,  characterized  in  that  the  at 
least  one  leaf  spring  (2)  is  rectangular  in 
shape. 

15.  A  leaf  spring  system  according  to  one  of  the 
preceding  claims  1  to  13,  characterized  in  that 
the  at  least  one  leaf  spring  (26,  26')  is  widened 
at  least  at  the  supported  end  thereof. 

16.  A  leaf  spring  system  according  to  claim  15, 
characterized  in  that  the  at  least  one  leaf 
spring  (26,  26')  is  trapezoidal. 

17.  A  leaf  spring  system  according  to  one  of  the 
preceding  claims,  characterized  in  that  the  at 
least  one  leaf  spring  (2)  is  made  of  several 
spring  strips  (26,  26')  connected  to  each  other 
at  one  end. 

Patentanspruche 

1.  Flachfedersystem  (1),  insbesondere  zur  Beein- 
flussung  wenigstens  eines  Korpers  (9),  der  ei- 

5  nen  oder  mehrere  Kontakte  eines  elektrischen 
Schalters  betatigt  oder  umfaBt,  mit  einem 
Chassis  und  wenigstens  einer  Flachfeder  (2), 
die  auf  den  wenigstens  einen  Korper  wirken 
kann,  wobei  das  Flachfedersystem  (1)  einen 

io  Halterahmen  (3)  zur  Aufnahme  der  an  einem 
Ende  gehaltenen,  wenigstens  einen  Flachfeder 
(2)  in  der  Rahmenoffnung  (4)  desselben  urn- 
fafit,  wobei  in  der  Rahmenoffnung  (4)  zwischen 
dem  vorstehenden  freien  Ende  (7)  der  Flachfe- 

15  der  (2)  und  dem  Rand  (8)  des  Halterahmens 
(3)  ,  der  diesem  Ende  (7)  entgegengesetzt  ist, 
der  wenigstens  eine  durch  die  Federwirkung 
zu  beeinflussende  Korper  (9)  aufgenommen 
werden  kann,  wobei  die  Abmessung  des  Kor- 

20  pers  (9)  in  der  Rahmenoffnung  (4)  groBer  ist 
als  der  Abstand  zwischen  dem  Rand  (8)  des 
Halterahmens  (3)  und  dem  freien  Ende  (7)  der 
wenigstens  einen  Flachfeder  (2),  wenn  sich 
letztere  im  wesentlichen  in  der  Ebene  des  Hal- 

25  terahmens  (3)  befindet,  wobei  der  Haltrahmen 
(3)  vom  Chassis  starr  getragen  wird. 

18.  Method  of  producing  a  leaf  spring  system  ac- 
cording  to  one  of  the  preceding  claims,  char- 
acterized  in  that  the  at  least  one  leaf  spring  (2) 
and  the  supporting  frame  (3)  are  made  by 
punching  or  stamping  from  a  band  of  spring 
material. 

19.  Method  of  producing  a  leaf  spring  system  ac- 
cording  to  claim  18,  characterized  in  that  the  at 
least  one  leaf  spring  (2)  and  the  supporting 
frame  (3)  are  made  by  spark  erosion  from  a 
band  of  spring  material. 

20.  Method  of  producing  a  leaf  spring  system  ac- 
cording  to  claim  18,  characterized  in  that  the  at 
least  one  leaf  spring  (2)  and  supporting  frame 
(3)  are  made  by  etching  from  a  band  of  spring 
material. 

21.  A  leaf  spring  combination  to  be  used  with  a 
leaf  spring  system  according  to  one  of  claims 
1-17,  comprising  a  supporting  frame  (3;  21;  23; 
27;  72)  with  at  least  one  leaf  spring  (2;  22;  24, 
25;  28;  29;  71). 

22.  An  electric  switch  provided  with  a  leaf  spring 
system  according  to  one  of  claims  1-17. 

2.  Flachfedersystem  nach  Anspruch  1,  dadurch 
gekennzeichnet,  dal3  die  wenigstens  eine 

30  Flachfeder  (2)  an  ihrem  gehaltenen  Ende  mit 
dem  Halterahmen  (3)  aus  einem  Stuck  besteht 
und  sich  von  diesem  Ende  in  die  Rahmenoff- 
nung  (4)  hinein  erstreckt. 

35  3.  Flachfedersystem  nach  Anspruch  1,  dadurch 
gekennzeichnet,  dal3  die  wenigstens  eine 
Flachfeder  (2)  losbar  in  der  Rahmenoffnung  (4) 
gelagert  ist. 

40  4.  Flachfedersystem  nach  Anspruch  3,  dadurch 
gekennzeichnet,  dal3  ein  Halteelement  (33) 
zur  losbaren  Aufnahme  der  wenigstens  einen 
Flachfeder  (2)  in  der  Rahmenoffnung  (4)  zwi- 
schen  dem  Ende  der  zu  haltenden  wenigstens 

45  einen  Flachfeder  (2)  und  einem  weiteren  Rand 
des  Halterahmens  (3),  der  diesem  Ende  ge- 
genuberliegt,  angebracht  ist. 

5.  Flachfedersystem  nach  Anspruch  4,  dadurch 
50  gekennzeichnet,  dal3  das  Halteelement  (33) 

als  ein  weiterer  durch  die  Federwirkung  zu 
beeinflussender  Korper  ausgelegt  ist. 

6.  Flachfedersystem  nach  einem  der  vorangehen- 
55  den  Anspruche,  das  mit  wenigstens  einem 

durch  die  Federwirkung  zu  beeinflussenden 
Korper  versehen  ist,  dadurch  gekennzeich- 
net,  dal3  der  wenigstens  eine  Korper  einen 

12 
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Arm  (9)  umfaBt,  der  aus  der  Rahmenoffnung 
(4)  vorsteht  und  eine  Drehbewegung  urn  den 
gegenuberliegenden  Rand  (8)  des  Halterah- 
mens  (3)  ausfuhren  kann,  wobei  der  Arm  (9)  in 
der  Lage  ist,  eine  solche  Biegung  der  wenig- 
stens  einen  Flachfeder  (2)  zu  erzeugen,  dal3, 
wenn  der  Arm  (9)  gegen  die  Feder  uber  einen 
Ubergangspunkt  (b)  hinaus  bewegt  wird,  die 
Federwirkung  darauf  ihre  Richtung  umkehrt 
und  die  wenigstens  eine  Flachfeder  (2)  in  die- 
ser  umgekehrten  Bewegungsrichtung  eine 
Kraft  auf  den  Arm  (9)  ausuben  kann. 

7.  Flachfedersystem  nach  Anspruch  6,  dadurch 
gekennzeichnet,  dal3  der  Teil  des  Arms  (9), 
der  zwischen  dem  freien  Ende  (7),  der  wenig- 
stens  einen  Flachfeder  (2)  und  dem  gegen- 
uberliegenden  Rand  (8)  des  Halterahmens  (3) 
eingeklemmt  ist,  auf  beiden  Seiten  mit  Kerben 
(10,  11)  versehen  ist,  in  die  das  freie  Ende  (7) 
der  wenigstens  einen  Flachfeder  (2)  bzw.  der 
Rand  (8)  des  Halterahmens  (3)  eingreifen,  wo- 
bei  der  durch  die  wenigstens  eine  Flachfeder 
(2)  auf  den  Arm  (9)  vorgesehene  EinfluB  durch 
den  Abstand  zwischen  den  Kerben  (10,  11) 
und  ihre  Stellung  bestimmt  wird. 

8.  Flachfedersystem  nach  Anspruch  6  und  7,  da- 
durch  gekennzeichnet,  dal3  das  Flachfeder- 
system  zwei  Flachfedern  (28,  29)  umfaBt,  die 
sich  fluchtend  zueinander  von  einem  gemein- 
samen  Rahmenteil  (3)  zum  Halten  der  Flachfe- 
dern  (28,  29)  so  erstrecken,  dal3  die  freien 
Enden  der  Flachfedern  (28,  29)  jeweils  in  ent- 
gegengesetzte  Richtungen  zeigen,  wobei  jedes 
freie  Ende  der  entsprechenden  Flachfedern 
(28,  29)  in  der  Lage  ist,  auf  einen  entsprechen- 
den  Arm  (31,  32)  zu  wirken. 

9.  Flachfedersystem  nach  Anspruch  5,  6  oder  7, 
dadurch  gekennzeichnet,  dal3  der  weitere 
Korper  einen  ahnlichen  Arm  (33)  umfaBt,  dal3 
der  Abstand  zwischen  den  beiden  Armen  (31, 
33)  in  der  Rahmenoffnung  (4)  kleiner  ist  als  die 
Lange  der  wenigstens  einen  Flachfeder  (2), 
wenn  sich  letztere  im  wesentlichen  in  der  Ebe- 
ne  des  Halterahmens  (3)  befindet. 

10.  Flachfedersystem  nach  Anspruch  8  oder  9, 
dadurch  gekennzeichnet,  dal3  die  Arme  (31  , 
33)  in  der  gleichen  Richtung  aus  der  Rahmen- 
offnung  (4)  vorstehen. 

11.  Flachfedersystem  nach  Anspruch  8  oder  9, 
dadurch  gekennzeichnet,  dal3  die  Arme  (31  , 
33)  in  entgegengesetzten  Richtungen  aus  der 
Rahmenoffnung  (4)  vorstehen. 

12.  Flachfedersystem  nach  einem  der  Anspruche 
1  bis  5,  das  mit  wenigstens  einem  durch  die 
Federwirkung  zu  beeinflussenden  Korper  ver- 
sehen  ist,  dadurch  gekennzeichnet,  dal3  der 

5  wenigstens  eine  Korper  (82)  gelenkig  am  frei- 
en  Ende  (7)  der  wenigstens  einen  Flachfeder 
(2)  angebracht  ist  und  in  einer  Richtung  im 
rechten  Winkel  zum  gegenuberliegenden  Rand 
(8)  des  Halterahmens  (3)  beweglich  ist. 

10 
13.  Flachfedersystem  nach  Anspruch  12,  dadurch 

gekennzeichnet,  dal3  der  wenigstens  eine 
Korper  (82)  unter  dem  EinfluB  der  wenigstens 
einen  Flachfeder  (2)  eine  erste  Stellung  ein- 

15  nehmen  kann,  in  der  der  Korper  (82)  vom 
gegenuberliegenden  Rand  (8)  des  Halterah- 
mens  (3)  entfernt  ist,  sowie  eine  zweite  Stel- 
lung,  in  der  der  Korper  (82)  unter  Federkraft 
am  gegenuberliegenden  Rand  (8)  des  Halter- 

20  ahmens  (3)  anliegt. 

14.  Flachfedersystem  nach  einem  der  vorangehen- 
den  Anspruche,  dadurch  gekennzeichnet, 
dal3  die  wenigstens  eine  Flachfeder  (2)  recht- 

25  eckige  Form  hat. 

15.  Flachfedersystem  nach  einem  der  vorangehen- 
den  Anspruche  1  bis  13,  dadurch  gekenn- 
zeichnet,  dal3  die  wenigstens  eine  Flachfeder 

30  (26,  26')  wenigstens  am  gehaltenen  Ende  der- 
selben  verbreitert  ist. 

16.  Flachfedersystem  nach  Anspruch  15,  dadurch 
gekennzeichnet,  dal3  die  wenigstens  eine 

35  Flachfeder  (26,  26')  trapezformig  ist. 

17.  Flachfedersystem  nach  einem  der  vorangehen- 
den  Anspruche,  dadurch  gekennzeichnet, 
dal3  die  wenigstens  eine  Flachfeder  (2)  aus 

40  mehreren  Federstreifen  (26,  26')  besteht,  die 
an  einem  Ende  miteinander  verbunden  sind. 

18.  verfahren  zur  Herstellung  eines  Flachfedersy- 
stems  nach  einem  der  vorangehenden  Anspru- 

45  che,  dadurch  gekennzeichnet,  dal3  die  we- 
nigstens  eine  Flachfeder  (2)  und  der  Halterah- 
men  (3)  durch  Stanzen  oder  Pressen  aus  ei- 
nem  Band  aus  Federmaterial  hergestellt  wer- 
den. 

50 
19.  Verfahren  zur  Herstellung  eines  Flachfedersy- 

stems  nach  Anspruch  18,  dadurch  gekenn- 
zeichnet,  dal3  die  wenigstens  eine  Flachfeder 
(2)  und  der  Halterahmen  (3)  durch  Funkenero- 

55  sion  aus  einem  Band  aus  Federmaterial  herge- 
stellt  werden. 

13 
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20.  Verfahren  zur  Herstellung  eines  Flachfedersy- 
stems  nach  Anspruch  18,  dadurch  gekenn- 
zeichnet,  dal3  die  wenigstens  eine  Flachfeder 
(2)  und  der  Halterahmen  (3)  durch  Atzen  aus 
einem  Band  aus  Federmaterial  hergestellt  wer- 
den. 

21.  Flachfederkombination  zum  Einsatz  mit  einem 
Flachfedersystem  nach  einem  der  Anspruche 
1  bis  17,  die  einen  Halterahmen  (3;  21;  23;  27; 
72)  mit  wenigstens  einer  Flachfeder  (2;  22;  24, 
25;  28;  29;  71)  umfaBt. 

22.  Elektrischer  Schalter,  der  mit  einem  Flachfe- 
dersystem  nach  einem  der  Anspruche  1  bis  17 
versehen  ist. 

Revendications 

1.  Systeme  de  ressort  a  lames  (1)  servant  en 
particulier  a  influencer  au  moins  un  corps  (9) 
actionnant  ou  comprenant  un  ou  plusieurs 
contacts  d'un  commutateur  electrique,  avec  un 
chassis  et  au  moins  un  ressort  a  lames  (2)  qui 
peut  agir  sur  ledit  corps  au  nombre  d'au  moins 
un,  le  systeme  (1)  de  ressort  a  lames  compre- 
nant  un  cadre  de  support  (3)  pour  recevoir 
dans  I'ouverture  (4)  de  ce  cadre,  supporte  en 
une  extremite,  le  ressort  a  lames  (2)  au  nom- 
bre  d'au  moins  un,  tandis  que  Ton  peut  loger 
dans  I'ouverture  (4)  du  cadre,  entre  I'extremite 
libre  (7)  en  saillie  du  ressort  a  lames  (2)  et  le 
bord  (8)  du  cadre  de  support  (3)  (situe  a 
I'oppose  de  cette  extremite  (7)),  le  corps  (9)  au 
nombre  d'au  moins  un  que  Ton  veut  influencer 
par  Taction  du  ressort,  la  dimension  dudit 
corps  (9)  dans  I'ouverture  (4)  du  cadre  etant 
superieure  a  la  distance  entre  ledit  bord  (8)  du 
cadre  de  support  (3)  et  I'extremite  libre  (7)  du 
ressort  a  lames  (2)  au  nombre  d'au  moins  un 
quand  ce  dernier  est  essentiellement  situe 
dans  le  plan  du  cadre  de  support  (3),  ledit 
cadre  de  support  (3)  etant  rigidement  supporte 
par  le  chassis. 

2.  Systeme  de  ressort  a  lames  selon  la  revendi- 
cation  1,  caracterise  en  ce  que  le  ressort  a 
lames  (2)  au  nombre  d'au  moins  un  fait  corps, 
en  son  extremite  supportee,  avec  le  cadre  de 
support  (3)  et  s'etend  de  cette  extremite  dans 
I'ouverture  (4)  de  cadre. 

3.  Systeme  de  ressort  a  lames  selon  la  revendi- 
cation  1,  caracterise  en  ce  que  le  ressort  a 
lames  (2)  au  nombre  d'au  moins  un  est  sup- 
porte  de  fagon  demontable  dans  I'ouverture  (4) 
de  cadre. 

4.  Systeme  de  ressort  a  lames  selon  la  revendi- 
cation  3,  caracterise  en  ce  que  un  element  de 
support  (33)  destine  a  supporter  de  fagon  de- 
montable  le  ressort  a  lames  (2)  au  nombre 

5  d'au  moins  un  est  dispose  dans  I'ouverture  (4) 
de  cadre,  entre  I'extremite  du  ressort  a  lames 
(2)  au  nombre  d'au  moins  un  que  Ton  veut 
supporter  et  un  autre  bord  (situe  a  I'oppose  de 
cette  extremite)  du  cadre  de  support  (3). 

10 
5.  Systeme  de  ressort  a  lames  selon  la  revendi- 

cation  4,  caracterise  en  ce  que  I'element  de 
support  (33)  est  congu  comme  un  autre  corps 
a  influencer  par  Taction  du  ressort. 

15 
6.  Systeme  de  ressort  a  lames  selon  Tune  quel- 

conque  des  precedentes  revendications,  pour- 
vu  d'au  moins  un  corps  a  influencer  par  Tac- 
tion  du  ressort,  caracterise  en  ce  que  le  corps 

20  au  nombre  d'au  moins  un  comprend  un  bras 
(9)  qui  fait  saillie  de  I'ouverture  (4)  du  cadre  et 
peut  effectuer  un  mouvement  de  rotation  au- 
tour  du  bord  oppose  (8)  du  cadre  de  support 
(3)  ,  ledit  bras  (9)  etant  capable  de  produire  une 

25  flexion  du  ressort  a  lames  (2)  au  nombre  d'au 
moins  telle  que,  lorsque  le  bras  (9)  est  deplace 
a  Tencontre  du  ressort  au-dela  d'un  point  de 
transition  (b),  Taction  du  ressort  sur  celui-ci 
change  de  sens  et  que  le  ressort  a  lames  (2) 

30  au  nombre  d'au  moins  un  peut  exercer  une 
force  sur  le  bras  (9)  dans  cette  direction  inver- 
see  de  mouvement. 

7.  Systeme  de  ressort  a  lames  selon  la  revendi- 
35  cation  6,  caracterise  en  ce  que  la  partie  du 

bras  (9)  pincee  entre  I'extremite  libre  (7)  du 
ressort  a  lames  (2)  au  nombre  d'au  moins  un 
et  le  bord  oppose  (8)  du  cadre  de  support  (3) 
est  pourvue  sur  chaque  cote  d'encoches  (10, 

40  11)  dans  lesquelles  s'engagent  respectivement 
I'extremite  libre  (7)  du  ressort  a  lames  (2)  au 
nombre  d'au  moins  un  et  ledit  bord  (8)  du 
cadre  de  support  (3),  tandis  que  Tinfluence  sur 
le  bras  (9)  envisagee  par  le  ressort  a  lames  (2) 

45  au  nombre  d'au  moins  un  est  determinee  par 
la  distance  entre  les  encoches  (10,  11)  et  par 
leur  position. 

8.  Systeme  de  ressort  a  lames  selon  les  revendi- 
50  cations  6  et  7,  caracterise  en  ce  que  le  syste- 

me  de  ressort  a  lames  comprend  deux  res- 
sorts  a  lames  (28,  29)  qui  partent,  alignes  Tun 
avec  Tautre,  d'une  partie  (3)  de  cadre  commu- 
ne  destinee  a  supporter  les  ressorts  a  lames 

55  (28,  29)  de  telle  fagon  que  les  extremites  libres 
desdits  ressorts  a  lames  (28,  29)  pointent  cha- 
cune  dans  des  directions  opposees,  chaque 
extremite  libre  des  ressorts  a  lames  respectifs 

14 



27 EP  0  322  988  B1 28 

(28,  29)  etant  capable  d'agir  sur  un  bras  appro- 
prie  (31  ,  32). 

9.  Systeme  de  ressort  a  lames  selon  la  revendi- 
cation  5,  6  ou  7,  caracterise  en  ce  que  I'autre 
corps  comprend  un  bras  similaire  (33),  la  dis- 
tance  entre  les  deux  bras  (31,  33)  dans  I'ou- 
verture  (4)  de  cadre  etant  plus  petite  que  la 
longueur  du  ressort  a  lames  (2)  au  nombre 
d'au  moins  un  lorsque  ce  dernier  est  situe 
essentiellement  dans  le  plan  du  cadre  de  sup- 
port  (3). 

10.  Systeme  de  ressort  a  lames  selon  la  revendi- 
cation  8  ou  9,  caracterise  en  ce  que  les  bras 
(31,  33)  font  saillie  dans  la  meme  direction 
depuis  I'ouverture  (4)  de  cadre. 

11.  Systeme  de  ressort  a  lames  selon  la  revendi- 
cation  8  ou  9,  caracterise  en  ce  que  les  bras 
(31,  33)  font  saillie  dans  des  directions  oppo- 
sees  depuis  I'ouverture  (4)  de  cadre. 

12.  Systeme  de  ressort  a  lames  selon  I'une  des 
revendications  1  a  5,  muni  d'au  moins  un 
corps  a  influencer  par  Taction  du  ressort,  ca- 
racterise  en  ce  que  le  corps  (82)  au  nombre 
d'au  moins  un  est  relie  de  fagon  articulee  a 
I'extremite  libre  (7)  du  ressort  a  lames  (2)  au 
nombre  d'au  moins  un  et  est  deplagable  dans 
une  direction  perpendiculaire  au  bord  oppose 
(8)  du  cadre  de  support  (3). 

13.  Systeme  de  ressort  a  lames  selon  la  revendi- 
cation  12,  caracterise  en  ce  que  le  corps  (82) 
au  nombre  d'au  moins  un,  sous  Tinfluence  du 
ressort  a  lames  (2)  au  nombre  d'au  moins  un, 
peut  prendre  une  premiere  position  dans  la- 
quelle  le  corps  (82)  est  retire  du  bord  oppose 
(8)  du  cadre  de  support  (3)  et  une  seconde 
position  dans  laquelle  le  corps  (82)  appuie, 
sous  la  force  du  ressort,  contre  le  bord  oppose 
(8)  du  cadre  de  support  (3). 

trapezoidal. 

17.  Systeme  de  ressort  a  lames  selon  Tune  des 
precedentes  revendications,  caracterise  en  ce 

5  que  le  ressort  a  lames  (2)  au  nombre  d'au 
moins  un  est  constitue  de  plusieurs  bandes 
elastiques  (26,  26')  reliees  Tune  a  I'autre  en 
une  extremite. 

io  18.  Procede  de  fabrication  d'un  systeme  de  res- 
sort  a  lames  selon  Tune  des  precedentes  re- 
vendications,  caracterise  en  ce  que  le  ressort 
a  lames  (2)  au  nombre  d'au  moins  un  et  le 
cadre  de  support  (3)  sont  produits  par  decou- 

15  page  ou  estampage  a  partir  d'une  bande  de 
materiau  pour  ressort. 

19.  Procede  de  fabrication  d'un  systeme  de  res- 
sort  a  lames  selon  la  revendication  18,  carac- 

20  terise  en  ce  que  le  ressort  a  lames  (2)  au 
nombre  d'au  moins  un  et  le  cadre  de  support 
(3)  sont  realises  par  usinage  par  etincelage  a 
partir  d'une  bande  de  materiau  pour  ressort. 

25  20.  Procede  de  fabrication  d'un  systeme  de  res- 
sort  a  lames  selon  la  revendication  18,  carac- 
terise  en  ce  que  le  ressort  a  lames  (2)  au 
nombre  d'au  moins  un  et  le  cadre  de  support 
(3)  sont  realises  par  attaque  chimique  d'une 

30  bande  de  materiau  pour  ressort. 

21.  Association  de  ressorts  a  lames  a  utiliser  avec 
un  systeme  de  ressort  a  lames  selon  Tune  des 
revendications  1  a  17,  comprenant  un  cadre 

35  de  support  (3;  21;  23;  27;  72)  avec  au  moins 
un  ressort  a  lames  (2;  22;  24,  25;  28;  29;  71). 

22.  Commutateur  electrique  pourvu  d'un  systeme 
de  ressort  a  lames  selon  Tune  des  revendica- 

40  tions  1  a  17. 

14.  Systeme  de  ressort  a  lames  selon  Tune  des  45 
precedentes  revendications,  caracterise  en  ce 
que  le  ressort  a  lames  (2)  au  nombre  d'au 
moins  un  a  une  forme  rectangulaire. 

15.  Systeme  de  ressort  a  lames  selon  Tune  des  50 
precedentes  revendications  1  a  13,  caracterise 
en  ce  que  le  ressort  a  lames  (26,  26')  au 
nombre  d'au  moins  un  est  elargi  au  moins  en 
son  extremite  supportee. 

55 
16.  Systeme  de  ressort  a  lames  selon  la  revendi- 

cation  15,  caracterise  en  ce  que  le  ressort  a 
lames  (26,  26')  au  nombre  d'au  moins  un  est 
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