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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  an  inversion 
spring  unit  and  more  particularly  to  an  inversion 
spring  contact  driver  of  a  thermal  overload  relay. 

Description  of  the  Related  Art 

US-A-4  118  610  discloses  an  inversion  spring 
contact  driver  unit  and  a  method  of  manufacturing 
said  unit  according  to  the  preambles  of  claims  1  and 
2.  Although  FR-A-1  274  608  discloses  a  spring  plate 
attached  to  the  support  member  by  the  side  portions, 
the  unit  according  to  the  invention  provides  an  easy 
and  reliable  way  of  assembly. 

Referring  to  Figs.  5,  6,  7,  and  8  which  show  a  con- 
ventional  thermal  overload  relay,  Fig.  5  is  a  front  view 
of  a  major  part  of  the  relay  in  the  reset  position,  and 
Fig.  6  is  a  front  view  of  the  major  part  of  the  relay  in 
the  set  position.  Fig.  7  is  a  plan  view  of  inversion 
spring  unit  of  the  relay.  Fig.  8  is  a  side  view  of  Fig.  5. 

The  contact  unit  3  of  the  relay  is  disposed  in  the 
electrically  insulating  case  20  of  the  relay.  The  con- 
tact  unit  3  comprises  a  movable  contact  support  3a 
having  a  coupling  hole  3b  at  one  end  of  contact  sup- 
port  3a.  Contact  support  3a  is  disposed  tof  it  in  groove 
20a  of  case  20  so  as  to  be  slideable  in  the  axial  direc- 
tion  of  the  support.  A  normally-closed  and  a  normally- 
open  movable  contact  3e  and  3f  are  disposed  on  sup- 
port  3a,  respectively  adjacent  to  normally-closed  and 
normally-open  fixed  contacts  3c  and  3d.  The  fixed 
contacts  3c  and  3d  are  disposed  in  the  case  for  se- 
lective  contact  with  their  respective  movable  con- 
tacts.  A  return  rod  3h  which  is  guided  by  the  case  so 
that  the  rod  can  be  engaged  with  the  projection  3g  of 
the  support  to  return  the  contact  unit  to  the  reset  pos- 
ition.  The  inversion  mechanism  4  of  the  relay  compris- 
es  a  see-saw-type  release  lever  4Apivotably  support- 
ed  in  case  20  and  engaged  at  one  end  of  the  lever  with 
a  shifter  2  and  at  the  other  end  with  an  inversion 
spring  unit  4B.  Shifter  2  is  moveable  with  a  bimetal  1 
and  inversion  spring  unit  4B  is  engageable  with  the 
other  end  of  the  lever  and  is  secured  at  the  butt  of  the 
inversion  spring  unit  to  an  inverting  position  adjuster 
5.  Position  adjuster  5  is  engaged  in  the  coupling  hold 
3b  of  the  movable  contact  support  3a  at  the  free  tip 
of  the  spring  unit  so  that  the  posture  of  the  spring  unit 
is  inverted  by  the  swing  of  the  lever.  As  shown  in  Figs. 
7  and  8,  the  inversion  spring  unit  4B  comprises  first 
and  second  springs  4B1  and  4B2,  respectively.  The 
first  spring  4B1  is  made  of  an  oblong  spring  plate,  and 
has  a  long  and  short  tongue  4B11  and  4B12,  respec- 
tively,  that  are  formed  by  cutting  and  bending  the  cen- 
tral  portion  of  the  plate.  Each  of  tongues  4B11  and 

4B12  have  free  ends.  The  short  tongue  4B12  can  be 
moved  through  the  opening  4B13  of  the  long  tongue 
4B11.  The  second  spring  4B2  is  shaped  as  a  U,  and 
has  an  arm  4B21  resiliently  engaged  with  the  edge  of 

5  the  first  spring  4B1  at  the  opening  4B1  3  thereof  as  a 
movable  joint.  Second  spring  4B2  has  another  arm 
4B22  resiliently  engaged  with  the  end  of  the  short  ton- 
gue  4B12  as  a  movable  joint.  The  inverting  position 
adjuster  5  comprises  a  support  member  5A  which  is 

10  obtusely  bent  and  has  a  short  lug  5A1  having  a  sharp- 
edged  tip  engaged  in  the  V-groove  20b  defining  a  ful- 
crum  on  the  inside  surface  of  the  case  20.  This  ar- 
rangement  allows  position  adjuster  5  to  pivot  about 
lug  5A1.  Position  adjuster  5  also  includes  a  long  lug 

15  5A2  to  which  the  fulcrum  of  the  first  spring  4B1  is  se- 
cured.  Adjusting  screw  5B  engaged  in  the  tapped  hole 
5A3  of  long  lug  5A2  so  as  to  be  movable  back  and 
forth,  and  a  compressed  spring  5C  is  interposed  be- 
tween  the  intermediate  portion  of  long  lug  51A  and 

20  the  inside  surface  of  the  case. 
When  the  release  lever  4A  of  the  inversion  mech- 

anism  4  is  swung  clockwise  by  the  shifter  2,  the  tip  of 
the  lever  pushes  the  short  tongue  4B12  of  the  first 
spring  4B1  of  the  inversion  spring  unit4B.  When  the 

25  short  tongue  4B12  is  thereby  moved  through  the 
opening  4B1  3  in  which  the  inversion  dead  point  forthe 
short  tongue  is  located,  the  posture  of  the  long  tongue 
4B1  1  is  inverted  by  the  second  spring  4B2  so  that  the 
normally-closed  movable  contacts  3e  of  the  contact 

30  unit  3  are  disengaged  from  the  normally-closed  fixed 
contacts  3c,  and  the  normally-open  movable  contact 
3f  of  the  contact  unit  are  engaged  with  the  normally- 
open  fixed  contacts  3d  thereof,  as  shown  in  Fig.  6.  In 
order  to  return  the  contact  unit  3  into  the  original  state 

35  after  that,  the  return  rod  3h  is  pushed  down  to  move 
the  projection  3g  of  the  movable  contact  support  3a 
rightward  as  shown  by  the  dotted  line  in  Fig.  6.  This 
causes  the  posture  of  the  long  tongue  4B11  to  invert 
back  beyond  the  dead  point  to  return  the  first  spring 

40  4B1  to  its  original  state  as  shown  in  Fig.  5.  The  posi- 
tion  of  the  invention  dead  point  can  be  adjusted  in  a 
stepless  manner  by  moving  the  adjusting  screw  5B  of 
the  inverting  position  adjuster  5  back  and  forth  with 
the  use  of  a  screwdriver  to  move  the  inversion  spring 

45  unit  4B  as  a  whole,  depending  on  the  force  of  the  com- 
pressed  spring  5C. 

An  inherent  problem  with  the  prior  art  device  de- 
scribed  above  is  that  friction  between  the  first  and 
second  springs  displaces  the  dead  point  of  the  spring 

so  unit.  Specially,  the  arms  4B21  and  4B22  of  the  second 
spring  4B2  of  the  inversion  spring  unit  4B,  which  func- 
tions  as  the  contact  driver  of  the  conventional  thermal 
overload  relay,  are  resiliently  engaged  with  the  edge 
of  the  first  spring  4B1  of  the  spring  unit  at  the  opening 

55  4B13  of  the  first  spring  and  with  the  tongue  4B12 
thereof,  respectively,  causing  friction  at  the  points  of 
the  engagement  of  the  first  and  second  springs.  An- 
other  problem  with  the  prior  art  device  is  that  since  the 

2 
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first  and  second  springs  4B1  and  4B2  need  to  be  en- 
gaged  with  each  other,  it  is  difficult  to  automatically 
assemble  the  inversion  spring  unit. 

The  present  invention  overcomes  the  problems  of 
the  prior  art  by  providing  an  improved  inversion  spring 
unit  for  a  thermal  overload  relay  that  has  a  simple 
construction,  is  easy  to  assemble,  and  whose  inver- 
sion  dead  point  is  kept  in  a  fixed  position. 

SUMMARY  OF  THE  INVENTION 

The  inversion  spring  unit  according  to  claim  1  and 
according  to  the  method  of  manufacturing  such  an 
unit  according  to  claim  2  of  the  present  invention  as 
defined  by  the  features  of  the  caracterising  portion  of 
these  claims  is  the  contact  driver  of  a  thermal  over- 
load  relay.  Asingle  thin  spring  plate  is  punched  so  that 
a  central  lug  and  both  slender  side  portions,  each  of 
which  has  a  hole  at  one  end  of  the  portion,  are  formed. 
The  holes  of  the  slender  side  portions  are  moved  to- 
ward  each  other  in  the  same  plane.  Asupport  member 
is  fitted  in  the  holes  and  then  caulked  to  the  slender 
side  portions  so  that  the  slender  side  portions  are 
curved  as  plate  springs.  The  tip  portion  of  the  inver- 
sion  spring  unit,  to  which  the  other  ends  of  the  slender 
side  portions  extend,  serves  as  a  contact  drive  por- 
tion.  The  central  lug  serves  as  an  inverting  portion  to 
be  pushed  to  reverse  the  curvature  of  the  slender 
side  portions. 

Since  punching  the  single  thin  spring  plate  forms 
the  central  lug,  and  since  both  the  slender  side  por- 
tions  have  holes  that  are  moved  towards  each  other 
in  the  same  plane,  and  since  the  support  member  is 
caulked  to  the  slender  side  portions  at  the  holes,  the 
curvature  of  each  of  the  side  slender  portions  is  kept 
constant.  As  a  result,  the  inversion  dead  point  of  the 
spring  unit  is  kept  stable. 

According  to  the  present  invention,  and  as  descri- 
bed  earlier,  the  inversion  spring  of  an  inversion  spring 
unit,  which  is  the  contact  driver  of  a  thermal  overload 
relay,  is  made  of  a  single  thin  spring  plate  punched  so 
that  the  inversion  spring  is  formed  with  a  central  lug 
and  two  slender  side  portions,  each  having  a  hole  at 
one  end.  After  punching,  the  spring  plate  is  processed 
so  that  the  holes  of  the  slender  side  portions  are 
moved  toward  each  other  in  the  same  plane.  The  pro- 
jections  of  a  support  member  are  fitted  in  the  holes 
of  both  the  slender  side  portions  of  the  inversion 
spring  and  then  calked  thereto  so  that  the  support 
member  and  the  inversion  spring  are  secured  to  each 
other  to  constitute  the  inversion  spring  unit,  and  both 
the  slender  side  portions  are  curved  as  plate  springs. 
The  tip  portion  of  the  inversion  spring  unit,  to  which 
the  other  ends  of  both  the  slender  side  portions  ex- 
tend,  serves  as  a  contact  drive  portion.  The  central 
lug  serves  as  an  inverting  portion  to  be  pushed  to  re- 
serve  the  curvature  of  both  the  slender  side  portions. 
As  a  result,  the  effects  mentioned  below  are  pro- 

duced. 
(1)  Since  both  the  slender  side  portions  are 
moved  toward  each  other  by  bending  the  cou- 
pling  portion  of  the  inversion  spring  between  the 

5  slender  side  portions  to  protrude  the  coupling 
portion,  the  dimensional  irregularity  of  the  inver- 
sion  spring  unit  at  the  time  of  the  calking  is  re- 
duced  by  the  presence  of  the  coupling  portion.  In 
addition,  the  slender  side  portions  are  prevented 

10  from  being  nonuniformly  moved  toward  each 
other,  and  the  change  in  the  stiffness  of  the  inver- 
sion  spring  due  to  the  irregularity  of  the  thickness 
of  the  spring  plate  can  be  controlled  by  altering 
the  amount  of  bending. 

15  (2)  The  number  of  assembly  steps  of  the  inver- 
sion  spring  unit  is  greatly  reduced  to  lower  pro- 
duction  costs.  This  is  because  the  unit  is  con- 
structed  so  that  punching  the  spring  plate  to 
make  the  outline  of  the  unit,  bending,  and  caulk- 

20  ing  can  be  performed  as  the  plate  is  kept  in  a 
cope  and  a  draft  used  for  pressing  the  plate. 
(3)  Since  the  inversion  spring  unit  has  no  portions 
that  slide  on  each  other,  the  dead  point  beyond 
which  the  posture  of  the  unit  is  inverted  is  stable. 

25  (4)  Since  the  thickness  of  the  inversion  spring  unit 
is  small,  the  relay  can  be  made  compact. 
(5)  Since  the  inversion  spring  unit  is  an  integrated 
unit,  it  is  easy  to  automatically  assemble  the  unit 
in  the  body  of  the  relay. 

30 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  rear  cross-sectional  view  of  a  major 
part  of  a  thermal  overload  relay  including  a  spring 

35  unit  in  accordance  with  the  present  invention; 
Fig.  2(A)  is  a  plan  view  of  the  inversion  spring 
shown  in  Fig.  1; 
Fig  2(B)  is  a  side  view  of  the  inversion  spring  de- 
picted  in  Fig.  2(A); 

40  Fig.  3(A)  is  a  plan  view  of  the  inversion  spring  unit 
of  Fig.  1  wherein  the  inversion  spring  secured  to 
a  support  member; 
Fig.  3(B)  is  a  side  view  of  the  inversion  spring  unit 
shown  in  Fig.  3(A); 

45  Fig.  4  is  a  view  for  depicting  the  operation  of  the 
relay  of  Fig.  1; 
Fig.  5  is  a  sectional  view  of  a  major  part  of  a  con- 
ventional  thermal  overload  relay  in  the  reset  pos- 
ition; 

so  Fig.  6  is  a  sectional  view  of  a  major  part  of  a  major 
part  of  a  conventional  thermal  overload  relay  in 
the  set  position; 
Fig  7  is  a  front  view  of  the  inversion  spring  unit  of 
the  conventional  relay;  and 

55  Fig.  8  is  a  side  view  of  the  inversion  spring  unit  of 
the  conventional  relay. 

3 
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DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

An  embodiment  of  the  present  invention  will  now 
be  described  in  detail  with  reference  to  the  drawings 
attached  hereto. 

Figs.  1,  2,  3,  and  4  show  an  inversion  spring  unit 
for  a  thermal  overload  relay.  Fig.  1  is  a  rear  view  of  a 
major  part  of  the  relay  with  the  rear  cover  removed 
from  the  electrically  insulating  case  20.  The  frame  of 
the  case  20  is  depicted  by  cross-hatching  in  Fig.  1  . 
Three  thermal  units  1,  each  of  which  is  composed  of 
a  bimetal  11  and  a  heater  12,  are  juxtaposed  with 
each  other  to  form  a  main  three-phase  circuit.  The 
free  end  of  the  bimetal  11  is  engaged  with  a  shifter  2 
whose  tip  faces  the  temperature  compensation  bime- 
tal  31  of  a  release  lever  3  provided  alongside  the  ther- 
mal  units  1  .  The  release  lever  3  is  supported  by  a  pin 
82  provided  on  the  first  portion  81  of  an  adjusting  link 
8  and  can  be  pivoted  about  the  pin.  The  release  lever 
3  has  a  drive  portion  32  integrally  coupled  to  the  tem- 
perature  compensation  bimetal  31  and  located  oppo- 
site  it  across  the  pin  82.  Adjusting  link  8  can  be  pivoted 
about  a  shaft  83.  The  second  portion  84  of  adjusting 
link  8  is  provided  with  a  fine  adjustment  cam  85  dis- 
posed  in  contact  with  the  eccentric  cam  41  of  an  elec- 
trical  current  regulating  knob  4  attached  to  the  case 
20  by  a  wire  spring  42.  An  inversion  spring  9  is  pro- 
vided  alongside  the  thermal  units  1  and  attached  to 
a  support  member  99  fitted  in  the  groove  101  of  the 
wall  of  case  20.  The  inversion  spring  9  and  the  sup- 
port  member  99  constitute  the  inversion  spring  unit. 
The  inversion  spring  unit  and  the  release  lever  3  con- 
stitute  the  inversion  mechanism  90  of  the  relay. 

As  shown  in  Fig.  2,  the  spring  plate  means  is  the 
inversion  spring  9.  Inversion  spring  9  is  made  of  a  thin 
spring  plate,  which  is  punched  so  that  the  spring  is 
formed  with  both  slender  side  portions  9a  and  9b  dis- 
posed  about  central  axis  9i,  a  central  lug  9c  and  a 
slender  tip  portion  9d.  The  spring  9  is  provided  with  a 
projection  9e  opposite  the  tip  portion  9d.  Projection 
9e  is  attached  by  bending  the  plate  so  that  both  the 
side  slender  portions  9a  and  9b  approach  each  other 
in  the  same  plane,  from  positions  shown  by  the  sin- 
gle-dot  chain  lines  of  Fig.  2,  to  those  shown  by  full 
lines.  As  a  result,  the  inversion  spring  9  is  kept  curved, 
with  a  large  radius  of  curvature,  leftward  of  arc-shap- 
ed  notches  9f  of  the  outer  parts  of  both  the  slender 
side  portions  9a  and  9b  as  shown  by  a  sol  id  line  in  Fig. 
2(B).  When  the  central  lug  9c  of  the  inversion  spring 
9  curved  as  shown  by  the  solid  line  in  Fig.  2(B)  is 
pushed  in  a  direction  P  so  that  the  curvature  of  spring 
9  extends  beyond  a  prescribed  dead  point,  the  pos- 
ture  of  the  spring  is  immediately  inverted  so  that  the 
spring  is  curved  rightward  form  the  positions  of  the 
arc-shaped  notches  9f  as  shown  by  a  dotted  line  in 
Fig.  2(B).  If  the  tip  of  the  inversion  spring  9  is  then 
pushed  in  a  direction  Q,  the  posture  of  the  spring  is 

inverted  back  as  shown  by  the  solid  line  in  Fig.  2(B). 
In  order  to  manufacture  the  inversion  spring  unit, 

the  thin  spring  plate  is  first  punched  by  a  press  with 
a  cope  or  notched  member  and  a  drag  or  block  so  that 

5  an  outline  shown  by  the  single-dotted  chain  lines  and 
solid  lines  in  Fig.  2(A).  A  coupling  portion  9h  is  also 
formed  and  holes  9g  are  made  in  both  the  slender 
side  portions  9a  and  9b.  The  punched  plate  is  then 
bent  so  that  it  is  provided  with  the  projection  9e.  The 

10  projections  99a  and  99b  of  the  support  member  99  of 
right  rigidity  are  then  inserted  in  the  holes  9g  of  the 
slender  side  portion  9a  and  9b  and  calked  thereto  so 
that  the  support  member  99  is  secured  to  the  inver- 
sion  spring  as  shown  in  Fig.  3.  After  that,  the  coupling 

15  portion  9h  is  cut  off,  thus  completing  the  inversion 
spring  unit.  Ascrew  98  for  adjusting  the  position  of  the 
inversion  spring  unit  is  engaged  in  the  support  mem- 
ber  99. 

The  operation  of  the  thermal  overload  relay  will 
20  now  be  described  with  reference  to  Fig.  4.  If  an  over- 

current  flows  through  the  main  three-phase  circuit  so 
that  the  bimetal  11  is  bent,  the  shifter  2  is  moved  in 
a  direction  PO  to  push  the  temperature  compensation 
bimetal  31  .  As  a  result,  the  release  lever  3  is  pivoted 

25  counterclockwise  about  the  pin  82  so  that  the  drive 
portion  32  of  the  lever  pushes  the  central  lug  9c  of  the 
inversion  spring  9.  When  the  central  lug  9c  is  pushed 
beyond  the  dead  point  by  the  drive  portion  32,  the  cur- 
vature  of  the  spring  9  beginning  at  a  point  proximate 

30  the  notches  9f  is  reversed  so  that  the  spring  is  invert- 
ed  from  a  posture  shown  by  a  full  line  in  Fig.  4,  to  that 
shown  by  a  dotted  line  therein.  As  a  result,  the  slider 
66  is  moved  in  a  direction  P1  by  the  driving  force  of 
the  spring  9.  This  causes  the  movable  contact  plate 

35  spring  65b  to  be  moved  from  positions  shown  by  full 
lines  in  Fig.  4,  to  those  shown  by  dotted  lines  therein. 
At  that  time,  the  plate  spring  65a  is  disengaged  from 
fixed  contact  65c  and  the  other  plate  spring  65b  is  dis- 
engaged  from  fixed  contact  65d,  so  that  the  overcur- 

40  rent  is  prevented  from  flowing  through  the  main  three- 
phase  circuit.  To  reset  the  relay,  a  resetting  lever  5  is 
pushed  so  that  the  slope  5a  thereof  moves  the  slider 
66  in  a  direction  opposite  to  that  P1.  As  a  result,  the 
inversion  spring  9  is  inverted  back  from  the  posture 

45  shown  by  the  dotted  line  in  Fig.  4,  to  that  shown  by 
the  full  line  therein. 

Additional  advantages  and  modifications  will 
readily  occur  to  those  skilled  in  the  art.  The  invention 
in  its  broader  aspects  is,  therefore,  not  limited  to  the 

so  specific  details,  representative  apparatus  and  illus- 
trative  example  shown  and  described.  Accordingly, 
departures  may  be  made  from  such  details  without 
departing  from  the  scope  of  the  general  inventive 
concept  as  defined  by  the  appended  claims. 
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Claims 

1.  An  inversion  spring  contactdriverunitforan  elec- 
trical  relay  having  a  drive  portion,  the  inversion 
spring  contact  driver  unit  comprising:  5 
a  support  member  (99),  including  at  least  one  pro- 
jection  (99a,  99b); 
spring  plate  means  (9)  having  a  first  end  and  a 
second  end,  an  elongated  central  axis  (9i)  and 
first  and  second  side  portions  (9a,  9b)  disposed  10 
on  opposite  sides  of  the  central  axis  (9i),  a  cou- 
pling  portion  (9h),  at  which  the  respective  one 
ends  of  both  slender  side  portions  (9a,  9b)  are 
coupled  with  each  other,  said  coupling  portion  in- 
cluding  a  projection  (9e)  being  formed  by  bending  15 
the  coupling  portion  to  form  a  step,  such  that  said 
side  portions  (9a,  9b)  are  being  bent  towards 
each  other  at  said  first  end,  for  causing  one  end 
of  the  spring  plate  means  to  curve  in  a  first  direc- 
tion  away  from  the  central  axis,  20 
lug  means  (9c)  disposed  intermediate  said  first 
and  second  end  for  selective  engagement  with 
the  drive  portion  to  cause  one  end  of  the  spring 
plate  means  to  curve  in  a  second  direction  oppo- 
site  said  first  direction,  said  lug  means  (9c)  pro-  25 
trudes  from  said  spring  plate  means  in  an  area  in- 
termediate  said  ends  and  between  said  side  por- 
tions,  said  lug  means  (9c)  and  said  spring  plate 
means  are  formed  of  a  single  piece  of  material, 
which  is  made  from  metal,  the  spring  plate  means  30 
(9)  being  attached  to  said  support  member  (99), 
the  inversion  spring  contact  driver  unit  being 
characterized  by 
said  side  portions  being  attached  to  said  support 
member  at  said  first  end  of  the  spring  plate  35 
means  for  causing  the  second  end  of  the  spring 
plate  means  to  curve  away  from  the  central  axis 
and  said  side  portions  each  include  an  opening 
(9g)  proximate  said  first  end,  the  openings  (9g)  in 
the  side  portions  approaching  each  other  in  the  40 
same  plane  so  as  to  be  fixed  to  the  support  mem- 
ber,  whereby  the  openings  are  being  fixed  to  the 
support  member  (99)  by  disposing  the  projec- 
tions  into  said  openings  and  caulking  the  projec- 
tions;  by  45 
a  notch  (9f)  being  formed  in  each  of  said  side  por- 
tions  (9a,  9b),  and  by 
said  lug  means  causes  the  second  end  of  the 
spring  plate  means  to  curve  in  a  second  direction. 

50 
2.  A  method  for  manufacturing  an  inversion  spring 

unit  for  an  electrical  relay,  comprising  the  steps 
of: 
cutting  a  spring  plate  (9)  out  of  a  single  piece  of 
metal,  the  plate  having  a  central  axis  (9i),  copla-  55 
narside  portions  (9a,  9b)  disposed  on  either  side 
of  the  central  axis,  a  first  end  and  a  second  end 
and  a  lug  portion  (9c)  disposed  intermediate  said 

ends  between  said  side  portions; 
bending  said  spring  plate  at  said  first  end  be- 
tween  said  side  portions  in  a  direction  perpendic- 
ular  to  the  plane  of  said  side  portions  to  cause 
said  side  portions  to  move  in  directions  toward 
each  other  proximate  said  first  end  to  cause  one 
end  of  said  spring  to  curve  away  from  said  central 
axis; 
fastening  said  spring  plate  to  a  support  member 
(99)  which  includes  at  least  one  projection,  the 
method  being  characterized  by 
said  step  of  cutting  further  includes  cutting  an 
opening  (9g)  in  each  of  said  side  portions  and 
forming  a  notch  (9f)  in  each  of  said  side  portions; 
by 
bending  said  lug  portion  to  protrude  from  said 
spring  plate;  by 
said  step  of  bending  of  the  spring  plate  at  the  first 
end  causes  said  second  end  of  said  spring  to 
curve  away  from  said  central  axis;  and  by 
said  step  of  fastening  includes  fastening  said 
spring  plate  to  the  support  member  (99)  in  an 
area  proximate  said  first  end  by  inserting  projec- 
tions  (99a,  99b)  of  the  support  member  into  said 
openings  (9g)  and  caulking  said  projections  in 
said  openings. 

Patentanspruche 

1  .  Eine  Schnappfeder-Kontakttreibereinheit  fur  ein 
elektrisches  Relais  mit  einem  Treiberteil,  wobei 
die  Schnappfeder-Kontakttreibereinheit  umfalit: 
ein  Tragerteil  (99)  mit  wenigstens  einem  Vor- 
sprung  (99a,  99b); 
eine  Federplatteneinrichtung  (9)  mit  einem  er- 
sten  Ende  und  einem  zweiten  Ende,  einerzentra- 
len  Langsachse  (9i)  und  ersten  und  zweiten  Sei- 
tenteilen  (9a,  9b),  die  sich  auf  gegenuberliegen- 
den  Seiten  der  zentralen  Achse  (9e)  befinden, 
ein  Verbindungsteil  (9h),  an  dem  die  jeweiligen 
einen  Enden  der  beiden  schmalen  Seitenteile 
(9a,  9b)  miteinander  verbunden  sind,  wobei  das 
Verbindungsteil  einen  Vorsprung  (9e)  aufweist, 
der  durch  Biegen  des  Verbindungsteils  gebildet 
wird,  urn  eine  Stufe  zu  bilden,  derart,  dali  die  Sei- 
tenteile  (9a,  9b)  an  dem  ersten  Ende  in  Richtung 
zueinander  gebogen  werden,  urn  ein  Ende  der 
Federplatteneinrichtung  zu  veranlassen,  sich  in 
einer  ersten  Richtung  von  der  zentralen  Achse 
wegzukrummen; 
eine  Lascheneinrichtung  (9c),  die  zwischen  dem 
ersten  und  zweiten  Ende  angeordnet  ist,  zum  se- 
lektiven  Eingriff  mit  dem  Treiberteil,  urn  ein  Ende 
der  Federplatteneinrichtung  zu  veranlassen,  sich 
in  eine  zweite  Richtung,  entgegengesetzt  zur  er- 
sten  Richtung,  zu  krummen,  wobei  die  Laschen- 
einrichtung  (9c)  in  einem  Bereich  zwischen  den 
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Enden  und  zwischen  den  Seitenteilen  von  der  Fe- 
derplatteneinrichtung  vorsteht,  wobei  die  La- 
scheneinrichtung  (9c)  und  die  Federplattenein- 
richtung  aus  einem  einzigen  Materialstuckgebil- 
detsind,  dasaus  Metall  hergestellt  ist,  und  die  Fe-  5 
derplatteneinrichtung  (9)  an  dem  Tragerteil  (99) 
befestigt  ist,  wobei  die  Schnappfeder-Kontakt- 
Treibereinheit  dadurch  gekennzeichnet  ist,  daft 
die  Seitenteile  am  ersten  Ende  der  Federplatten- 
einrichtung  an  dem  Tragerteil  befestigt  sind,  urn  10 
das  zweite  Ende  der  Federplatteneinrichtung  zu 
veranlassen,  sich  von  der  zentralen  Achse  weg- 
zukrummen,  und  die  Seitenteile  jeweils  eine  6ff- 
nung  (9g)  in  der  Nahe  des  ersten  Endes  aufwei- 
sen,  wobei  die  Offnungen  (9g)  in  den  Seitenteilen  15 
sich  in  dergleichen  Ebene  einander  nahern,  urn 
an  dem  Tragerteil  befestigt  zu  werden,  wodurch 
die  Offnungen  an  dem  Tragerteil  (99)  befestigt 
werden,  indem  die  Vorsprunge  in  die  Offnungen 
gesteckt  werden  und  die  Vorsprunge  verstemmt  20 
werden;  dali 
eine  Kerbe  (9f)  in  jedem  Seitenteil  (9a,  9b)  aus- 
gebildet  ist  und,  daft 
die  Lascheneinrichtung  das  zweite  Ende  der  Fe- 
derplatteneinrichtung  dazu  veranlalit,  sich  in  ei-  25 
ne  zweite  Richtung  zu  krummen. 

2.  Ein  Verfahren  zum  Herstellen  einer  Schnappfe- 
dereinheit  fur  ein  elektrisches  Relais  mit  folgen- 
den  Schritten:  30 
Ausschneiden  einer  Federplatte  (9)  aus  einem 
einzelnen  Metallstuck,  wobei  die  Platte  eine  zen- 
trale  Achse  (9i),  komplanare  Seitenteile  (9a,  9b), 
die  auf  beiden  Seiten  der  zentralen  Achse  ange- 
ordnet  sind,  ein  erstes  Ende  und  ein  zweites  En-  35 
de  und  ein  Laschenteil  (9c),  das  zwischen  den 
Enden  und  den  Seitenteilen  angeordnet  ist,  auf- 
weist; 
Biegen  der  Federplatte  am  ersten  Ende  zwischen 
den  Seitenteilen  in  einer  Richtung  senkrecht  zu  40 
der  Ebene  der  Seitenteile,  urn  die  Seitenteile  zu 
veranlassen,  sich  in  der  Nahe  des  ersten  Endes 
in  Richtung  zueinander  zu  bewegen,  urn  das  eine 
Ende  der  Federzu  veranlassen,  sich  von  der  zen- 
tralen  Achse  wegzukrummen;  45 
Befestigen  der  Federplatte  an  einem  Tragerteil 
(99),  das  mindestens  einen  Vorsprung  aufweist, 
wobei  das  Verfahren  gekennzeichnet  ist  durch 
der  Schritt  des  Schneidens  umfalit  aulierdem 
das  Schneiden  einer  Offnung  (9g)  in  jedes  Sei-  50 
tenteil  und  das  Bilden  einer  Kerbe  (9f)  in  jedem 
Seitenteil;  durch 
Biegen  des  Laschenteils,  damit  es  von  der  Feder- 
platte  vorsteht;  durch 
der  Schritt  des  Biegens  der  Federplatte  am  er-  55 
sten  Ende  veranlalit  das  zweite  Ende  der  Feder 
sich  von  der  zentralen  Achse  wegzukrummen; 
und  durch 

der  Schritt  des  Befestigens  umfalit  das  Befesti- 
gen  der  Federplatte  an  dem  Tragerteil  (99)  in  ei- 
nem  Bereich  in  der  Nahe  des  ersten  Endes,  in- 
dem  die  Vorsprunge  (99a,  99b)  des  Tragerteils  in 
die  Offnungen  (9g)  gesteckt  werden  und  die  Vor- 
sprunge  in  den  Offnungen  verstemmt  werden. 

Revendications 

1.  Element  de  pilotage  de  contact  a  ressort  diver-  
sion,  destine  a  un  relais  electrique  ayant  une  par- 
tie  de  pilotage,  I'element  a  organe  d'entraTne- 
ment  de  contact  a  ressort  d'inversion  compre- 
nant  : 

un  organe  de  support  (99)  qui  comporte  au 
moins  une  saillie  (99a,  99b), 

un  dispositif  (9)  a  plaque  elastique  ayant 
une  premiere  extremite  et  une  seconde  extremi- 
te,  un  axe  central  allonge  (9i)  et  une  premiere  et 
une  seconde  partie  laterale  (9a,  9b)  placees  de 
partetd'autre  de  I'axe  central  (9i),  une  partie  (9h) 
d'accouplementau  niveau  de  laquelle  les  premie- 
res  extremites  respectives  des  deux  parties  late- 
rales  allongees  (9a,  9b)  sont  couplees  mutuelle- 
ment,  la  partie  d'accouplement  comportant  une 
saillie  (9e)  formee  par  pliage  de  la  partie  d'accou- 
plement  pour  la  realisation  d'un  gradin,  de  manie- 
re  que  les  parties  laterales  (9a,  9b)  soient  pliees 
I'une  vers  I'autre  a  la  premiere  extremite  et 
qu'une  premiere  extremite  du  dispositif  a  plaque 
elastique  se  recourbe  dans  un  premier  sens  en 
s'ecartant  de  I'axe  central,  et 

un  dispositif  (9c)  a  patte  dispose  entre  la 
premiere  et  la  seconde  extremite  et  destine  a 
cooperer  selectivement  avec  la  partie  d'entraTne- 
ment  de  maniere  qu'une  premiere  extremite  du 
dispositif  a  plaque  elastique  se  recourbe  dans 
une  seconde  direction  opposee  a  la  premiere,  le 
dispositif  a  patte  (9c)  depasse  du  dispositif  a  pla- 
que  elastique  dans  une  region  intermediate  en- 
tre  les  extremites  et  entre  les  parties  laterales,  et 
le  dispositif  a  patte  (9c)  et  le  dispositif  a  plaque 
elastique  sont  realises  en  une  seule  piece  de  ma- 
tiere  qui  est  formee  d'un  metal,  le  dispositif  (9)  a 
plaque  elastique  etant  fixe  a  I'organe  de  support 
(99),  I'element  a  organe  de  pilotage  de  contact  a 
ressort  d'inversion  etant  caracterise  en  ce  que 

les  parties  laterales  sontfixees  a  I'organe 
de  support  a  la  premiere  extremite  du  dispositif 
a  plaque  elastique  de  maniere  que  la  seconde  ex- 
tremite  du  dispositif  a  plaque  elastique  se  recour- 
be  en  s'ecartant  de  I'axe  central,  et  les  parties  la- 
terales  comportent  chacune  une  ouverture  (9g) 
proche  de  la  premiere  extremite,  les  ouvertures 
(9g)  des  parties  laterales  se  rapprochant  dans  le 
meme  plan  af  in  qu'elles  soient  f  ixees  a  I'organe 
de  support,  si  bien  que  les  ouvertures  sontfixees 
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a  I'organe  de  support  (99)  par  disposition  des 
saillies  dans  les  ouvertures  et  deformation  meca- 
nique  des  saillies, 

une  encoche  (9f)  est  formee  dans  chacu- 
ne  des  parties  laterales  (9a,  9b),  et  5 

le  dispositif  a  patte  provoque  la  courbure 
de  la  seconde  extremite  du  dispositif  a  plaque 
elastique  dans  une  seconde  direction. 

2.  Precede  de  fabrication  d'un  element  a  ressort  10 
d'inversion  destine  a  un  relais  electrique, 
comprenant  les  etapes  suivantes  : 

la  decoupe  d'une  plaque  elastique  (9) 
dans  un  morceau  unique  de  metal,  la  plaque 
ayant  un  axe  central  (9i),  des  parties  laterales  co-  15 
planaires  (9a,  9b)  disposees  de  part  et  d'autre  de 
I'axe  central,  une  premiere  extremite  et  une  se- 
conde  extremite,  et  une  partie  de  patte  (9c)  pla- 
cee  entre  les  extremites  entre  les  parties  latera- 
les,  20 

le  phage  de  la  plaque  elastique  a  la  pre- 
miere  extremite  entre  les  parties  laterales  en  di- 
rection  perpendiculaire  au  plan  des  parties  late- 
rales  de  maniere  que  les  parties  laterales  se  de- 
placent  en  se  rapprochant  I'une  de  I'autre  a  proxi-  25 
mite  de  la  premiere  extremite  et  qu'une  premiere 
extremite  du  ressort  se  recourbe  en  s'ecartant  de 
I'axe  central,  et 

la  fixation  de  la  plaque  elastique  a  un  or- 
gane  de  support  (99)  qui  comporte  au  moins  une  30 
saillie, 

le  procede  etant  caracterise  en  ce  que 
I'etape  de  decoupe  comporte  en  outre  la 

decoupe  d'une  ouverture  (9c)  dans  chacune  des 
parties  laterales  et  la  formation  d'une  encoche  35 
(9f)  dans  chacune  des  parties  laterales, 

il  comporte  la  flexion  de  la  partie  de  patte 
af  in  qu'elle  depasse  de  la  plaque  elastique, 

I'etape  de  phage  de  la  plaque  elastique  a 
la  premiere  extremite  provoque  la  courbure  de  la  40 
seconde  extremite  du  ressort  af  in  qu'elle  s'ecarte 
de  I'axe  central,  et 

I'etape  de  fixation  comprend  la  fixation  de 
la  plaque  elastique  a  I'organe  de  support  (99) 
dans  une  region  proche  de  la  premiere  extremite  45 
par  introduction  des  saillies  (99a,  99b)  de  I'orga- 
ne  de  support  dans  les  ouvertures  (9g)  et  par  de- 
formation  mecanique  des  saillies  dans  les  ouver- 
tures. 
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