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@)  Electric  motor  with  a  brake  operated  by  electromagnetic  means. 
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(57)  An  electric  motor  is  provided  with  a  brake 
which  is  operable  by  electromagnetic  action. 
The  motor  (10)  comprises  a  rotatable  shaft  (12) 
on  which  is  secured  a  brake  disc  (13).  The  brake 
disc  cooperates  with  a  braking  surface  (16) 
associated  with  the  motor  and  formed  on  a 
cup-shaped  part  (17)  forming  one  half  of  a 
housing  (19)  the  other  half  being  constituted  by 
a  bottom  part  (18)  enclosing  with  the  cup- 
shaped  part  (17)  a  magnet  coil  (20).  The  cup- 
shaped  part  is  movable  in  the  direction  of  the 
motor  shaft  under  the  action  of  a  spring  washer 
(25)  to  bring  the  braking  surface  (16)  into  con- 
tact  with  the  brake  disc  (13).  Moreover,  the 
cup-shaped  part  (17)  can  be  operated  in  the 
opposite  direction  by  the  magnetic  force 
caused  by  the  magnet  coil  when  the  motor  is  in 
operation.  The  braking  surface  (16)  consists  of 
a  rounded  edge  connecting  the  bottom  and  side 
surfaces,  respectively,  of  the  cup-shaped  part 
and  the  brake  disc  has  a  conical  edge  part  (15) 
which  cooperates  with  the  braking  surface  (16). 
Finally,  the  brake  disc  is  made  from  a  material 
which  is  elastic  to  some  extent,  preferably  a 
thermoset  plastics  material. 
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The  present  invention  relates  to  an  electric  motor 
having  a  brake  which  is  operable  by  electromagnetic 
action,  according  to  the  preamble  of  the  appending 
claim  1.  A  motor  of  the  type  referred  to  comprises  a 
rotatable  shaft  on  which  a  brake  disc  is  secured.  The 
disc  cooperates  with  a  braking  surface  fixedly  asso- 
ciated  with  the  motor  and  formed  on  a  cup-shaped 
part  which  in  turn  forms  one  half  of  a  housing  the 
other  half  of  which  being  a  bottom  part  cooperating 
with  the  cup-shaped  part  to  enclose  a  magnet  coil. 
Under  the  action  of  spring  means,  said  cup-shaped 
part  is  movable  in  the  direction  of  the  motor  shaft  to 
bring  the  braking  surface  into  contact  with  the  brake 
disc.  Moreover,  the  cup-shaped  part  can  be  operated 
in  the  opposite  direction  under  the  action  of  the  mag- 
netic  force  generated  by  the  magnet  coil  when  the  mo- 
tor  is  operating. 

A  motor  of  the  kind  referred  to  can  be  used  in  con- 
nection  with  lawn  mowers,  for  example,  where  it  is  im- 
portant  that  the  motor  can  be  stopped,  essentially  im- 
mediately,  should,  suddenly,  the  person  using  the 
lawn  mower  loose  control  of  said  mower.  In  a  prior  art 
lawn  mower,  equipped  with  a  motor  with  a  brake,  the 
brake  action  occurs  between  two  braking  surfaces 
when  they  are  moved  axially  towards  each  other. 

In  order  to  increase  the  brake  action  and  to  de- 
crease  the  braking  time  an  arrangement  is  suggested 
in  which  the  braking  surfaces  have  a  conical  shape. 
Such  an  arrangement  is  disclosed  in  DE-A-29  34  396 
wherein  a  conical  brake  disc  cooperates  with  a  brak- 
ing  surface  which  is  fixedly  disposed  and  has  a  cor- 
responding  shape.  A  similar  arrangement  is  shown 
also  in  SU-A-1  056374.  However,  both  said  prior  art 
embodiments  are  intended  for  use  with  motors  con- 
structed  to  act  on  heavy  loads.  Accordingly,  in  these 
publications  there  are  no  obvious  teachings  on  how  to 
arrange  in  an  embodiment  having  a  very  light  load,  in 
the  form  of  a  rotating  cutting  blade,  in  order  to  very 
rapidly  stop  the  motor,  and  the  cutting  blade,  in  case 
something  should  go  wrong  rising  a  riskof  an  accident 
to  occur.  In  the  lawn  mower  application  it  is  addition- 
ally  advantageous  if  the  cutting  blade  is  always  kept 
locked  by  the  brake  when  the  lawn  mower  is  not  in  use 
and,  accordingly,  the  motor  is  off. 

It  is  a  first  object  of  the  invention  to  provide  a 
brake  which,  in  making  use  of  conical  brake  surfaces, 
has  a  very  short  braking  time  and  at  the  same  time 
has  a  self-locking  effect  which  causes  the  cutting 
blade  to  always  be  locked  when  the  motor  is  not  in  op- 
eration. 

A  second  object  of  the  invention  is  to  provide,  in 
a  new  and  efficient  manner,  the  spring  force  which  is 
effective  to  operate  one  of  the  braking  parts  towards 
the  other  of  said  parts  when  braking  is  to  be  effected. 

The  first-mentioned  object  is  achieved  in  a  motor 
having  a  brake  and  being  of  a  design  according  to  the 
preamble  of  claim  1  and,  in  addition,  having  been  giv- 
en  the  characteristic  features  indicated  in  said  claim. 

The  second  object  is  acived  in  an  embodiment  ac- 
cording  to  claim  4  and  a  strengthening  of  the  brake 
force  is  obtained  at  the  same  time  as  said  force  is  dis- 
tributed  more  evenly  along  the  periphery  of  the  annu- 

5  lar  braking  surfaces. 
The  invention  shall  now  be  described  more  in  de- 

tail  in  connection  with  an  embodiment  and  with  refer- 
ence  to  the  accompanying  drawings.  In  said  drawings 
Fig.  1  shows,  schematically,  a  motor  10  with  a  built- 

10  on  brake,  generally  designated  by  11.  The  motor  has 
a  rotatable  rotor  shaft  12,  on  one  end  of  which  a  brake 
disc  13  is  secured.  The  motor  can  be  of  any  suitable 
design  and  in  the  example  a  series  motor  has  been 
chosen.  The  motor  type  is  assumed  to  be  known  and 

15  will  not  be  described  in  detail.  The  brake  disc  is  pro- 
vided  with  holes  14  for  cooling  purposes  and,  in  addi- 
tion,  the  brake  disc  has  an  inner  peripheral  surface  15 
of  a  conical  shape. 

The  inner  peripheral  surface  15  on  the  brake  disc 
20  cooperates  with  a  braking  surface  16  disposed  on  a 

cup-shaped  part  17  which  together  with  a  bottom  part 
1  8  forms  a  housing  1  9.  The  housing  encloses  a  mag- 
net  coil  20  wound  on  a  core  21.  The  bottom  part  has 
a  central,  raised  part  22  serving  as  a  guide  for  the 

25  magnet  coil  on  the  bottom  part.  The  cup-shaped  part 
17  has  a  peripheral  edge  23  which  extends  horizon- 
tally  at  a  distance  from  a  likewise  horizontal  edge  24 
on  the  bottom  part  18.  In  the  space  between  the  two 
horizontal  edges  an  annular  spring  or  a  spring  washer 

30  25  is  inserted  which  forces  the  cup-shaped  part  in  the 
direction  away  from  the  bottom  part  and  towards  the 
brake  disc  so  that  the  cup-shaped  part  engages  with 
the  inner  peripheral  surface  on  the  brake  disc. 

The  cup-shaped  part  17  is  made  of  magnetic 
35  steel  while  the  brake  disc  is  made  from  a  material 

which  is  elastic  to  cause  the  desired  self-locking  ef- 
fect.  In  the  example  a  thermoset  plastics  material  has 
been  chosen.  It  has  appeared  that,  in  addition  to  the 
fact  that  said  desired  effect  is  achieved,  the  material 

40  is  resistant  to  wear  and  can  be  expected  to  have  a  life 
coinciding  with  the  life  of  the  motor. 

As  indicated,  the  inner  peripheral  edge  15  on  the 
brake  disc  has  a  conical  shape  and  the  edge  cooper- 
ates  with  a  surface  which  is  rounded  and  which  con- 

45  nects  the  upper  part  of  the  cup-shaped  part  with  the 
vertical  annular  side  part  of  same.  The  rounded  sur- 
face,  referred  to  above  as  the  braking  surface  16,  ini- 
tially  has  a  shape  which  is  not  conical  but  can  be  ex- 
pected  to  assume  a  somewhat  conical  shape  after  a 

so  long  period  of  operation. 
The  spring  washer  25  has  a  form  so  as  to  look  like 

being  wave-shaped  when  seen  in  the  direction  of  the 
periphery.  This  is  particularly  apparent  from  Fig.  2b, 
showing  the  spring  i  a  side  view.  In  Fig.  2a  the  spring 

55  is  shown  in  a  top  view.  As  the  spring  acts  along  the 
periphery  of  the  cup-shaped  part  17,  mainly  straight 
under  the  two  cooperating  brake  surfaces,  the  brake 
force  caused  by  the  spring  will  be  evenly  distributed 
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along  the  periphery  so  as  to  result  In  the  best  possible 
brake  effect  to  be  achieved.  This  should  be  compared 
to  prior  art  embodiments  wherein  the  brake  force  is 
produced  by  means  of  a  number  of  coiled  springs  dis- 
posed  along  the  periphery  or  even  in  the  center,  far 
away  from  the  braking  surfaces. 

Another  advantage  with  the  embodiment  includ- 
ing  the  spring  washer  is  that  the  magnetic  coupling 
between  the  cup-shaped  part  17  and  the  bottom  part 
18  becomes  better  than  in  embodiments  with  distrib- 
uted  coiled  springs,  whereby,  when  the  motor  is  start- 
ed,  the  cup-shaped  part  will  very  rapidly  be  moved 
away  from  its  engagement  with  the  brake  disc. 

Claims 

1.  Electric  motor  provided  with  a  brake  being  oper- 
able  by  electromagnetic  action,  said  motor  (10) 
comprising  a  rotatable  shaft  (12)  on  which  is  se- 
cured  a  brake  disc  (13)  which  cooperates  with  a 
braking  surface  (16)  associated  with  the  motor 
and  formed  on  a  cup-shaped  part  (17)  forming 
one  half  of  a  housing  (19)  the  other  half  of  which 
being  constituted  by  a  bottom  part  (1  8)  which  with 
the  cup-shaped  part  encloses  a  magnet  coil  (20), 
said  cup-shaped  part  (17)  being  movable  in  the 
direction  of  the  motor  shaft  by  the  action  of  spring 
means  (25)  in  order  to  bring  the  the  braking  sur- 
face  (16)  into  contact  with  the  brake  disc  (13), 
said  cup-shaped  part  (17)  further  being  influ- 
enced  in  the  opposite  direction  by  the  magnetic 
force  caused  by  the  magnetic  coil  when  the  motor 
is  in  operation,  characterized  in  that  the  braking 
surface  (16)  is  constituted  by  a  rounded  edge  in- 
terconnecting  the  upper  and  side  surfaces,  re- 
spectively,  of  said  cup-shaped  part  (17),  the 
brake  disc  (13)  having  a  conical  edgepart  (15) 
which  cooperates  with  the  braking  surface  (16) 
and,  further,  being  made  of  a  material  which  is 
elastic,  to  a  certain  extent. 

2.  Motor  according  to  claim  1  ,  characterized  in  that 
the  brake  disc  (13)  is  made  of  a  thermoset  plas- 
tics  material. 

3.  Motor  according  claim  1,  characterized  in  that 
the  bottom  part  (18)  of  the  housing  (19)  enclosing 
the  magnetic  coil  (20)  has  an  edge  part  (24)  which 
is  directed  perpendicularly  to  the  motor  shaft 
(12),  said  edge  part  (24)  being  positioned  straight 
opposite  to  a  corresponding  edge  part  (23)  dis- 
posed  on  the  cup-shaped  part  (17)  of  said  hous- 
ing,  the  spring  means  (25)  consisting  of  an  annu- 
lar  spring  washer  disposed  between  the  two  edge 
parts. 

4.  Motor  according  to  claim  3,  characterized  in  that 

the  spring  washer  (25)  is  wave-shaped  along  its 
periphery. 
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