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Description 

This  invention  relates  to  an  electromagnetically 
controlled  spring  clutch  mechanism  of  the  type  which, 
when  an  electromagnetic  coil  is  energized,  a  rotating 
input  member  and  a  rotating  output  member  are  cou- 
pled,  and  when  the  electromagnetic  coil  is  deenerg- 
ized,  the  coupling  of  the  rotating  input  member  and 
the  rotating  output  member  is  cancelled. 

EP-A-  0  242  982  discloses  an  electromechanical- 
ly  controlled  spring  clutch  mechanism  in  which  the  in- 
put  member  is  coupled  to  the  output  member  by  a  coil 
spring  when  the  electromagnetic  coil  is  energised. 

Japanese  Laid-open  Patent  Publication  No. 
236980/1986  also  discloses  an  electromagnetically 
controlled  spring  clutch  mechanism  of  the  aforesaid 
type.  This  electromagnetically  controlled  spring 
clutch  mechanism  is  provided  with  a  rotating  output 
member  having  an  output  boss  and  a  rotor,  a  rotating 
input  member  having  an  input  boss  positioned  adja- 
cent  to  the  output  boss,  an  armature  assembly  includ- 
ing  a  supporting  member  and  an  armature  linked  to 
each  other  through  a  spring  member,  an  electromag- 
netic  coil  assembly  including  an  electromagnetic  coil, 
and  a  coil  spring  fitted  astride  both  the  output  boss 
and  the  input  boss.  One  end  of  the  coil  spring  is  anch- 
ored  at  the  input  member,  and  the  other  end  at  the  ar- 
mature  assembly.  The  electromagnetic  coil,  the  rotor 
and  the  armature  assembly  are  arranged  succes- 
sively  in  the  axial  direction  in  this  order.  The  armature 
of  the  armature  assembly  faces  opposite  to  the  elec- 
tromagnetic  coil  through  the  rotor.  The  armature  is 
made  of  a  magnetic  material.  When  the  electromag- 
netic  coil  is  energized,  the  rotor  fixed  at  a  predeter- 
mined  position  is  not  attracted,  but  the  armature  is 
magnetically  attracted  to  the  electromagnetic  coil. 
The  spring  member  of  the  armature  assembly  is 
elastically  deformed,  and  the  armature  is  attracted  to 
the  rotor.  In  this  state,  the  coil  spring  is  contracted  by 
the  force  exerted  on  the  coil  spring  from  the  input 
boss  of  the  input  member  being  rotated.  Thus,  the  in- 
put  boss  and  the  output  boss  are  linked  by  the  coil 
spring,  and  therefore  the  input  member  is  linked  to 
the  output  member.  When  the  electromagnetic  coil  is 
deenergized,  the  spring  member  of  the  armature  as- 
sembly  is  elastically  recovered,  and  the  armature  is 
isolated  from  the  rotor.  As  a  result,  the  contraction  of 
the  coil  spring  is  cancelled,  and  the  linking  of  the  input 
boss  and  the  output  boss  is  cancelled.  Hence,  the 
linking  of  the  input  member  to  the  output  member  is 
cancelled. 

The  conventional  electromagnetically  controlled 
spring  clutch  mechanism  has  the  following  problems 
to  be  solved. 

Firstly,  it  is  not  fully  compacted  because  the  elec- 
tromagnetic  coil,  the  rotor  and  the  armature  are  ar- 
ranged  successively  in  the  axial  direction  in  this  se- 
quence. 

Secondly,  the  electromagnetic  coil,  the  rotor,  the 
armature  assembly  and  the  coil  spring  are  exposed 
to  view,  and  these  members  may  collect  dust  and  be 
likely  to  be  deteriorated  in  performance. 

5  It  is  a  primary  object  of  this  invention  to  achieve 
significant  compaction  of  an  electromagnetically 
controlled  spring  clutch  mechanism  of  the  above  type 
by  changing  the  sequence  of  the  arrangement  of  the 
electromagnetic  coil,  the  rotor  and  the  armature  as- 

10  sembly  in  the  axial  direction  without  involving  a  re- 
duction  in  the  required  performance. 

It  is  a  secondary  object  of  this  invention  to  pre- 
vent  an  electromagnetically  controlled  spring  clutch 
mechanism  of  the  above  type  from  collecting  dust  at 

15  the  electromagnetic  coil,  the  rotor,  the  armature  as- 
sembly  and  the  coil  spring  and  to  reliably  avoid  dete- 
rioration  in  performance  which  results  from  the  adhe- 
sion  of  dust. 

The  primary  object  is  achieved  by  this  invention 
20  by  (1)  arranging  a  rotor,  an  armature  assembly  and 

an  electromagnetic  coil  assembly  in  this  sequence  in 
the  axial  direction  and  positioning  the  armature  ad- 
jacent  to  the  rotor  and  positioning  the  electromagnet- 
ic  coil  radially  outwardly  of  the  coil  spring,  (2)  dispos- 

25  ing  a  casing  having  a  cylindrical  wall  of  a  magnetic 
material  extending  in  proximity  to  the  outside  circum- 
ferential  surface  of  the  electromagnetic  coil  and  the 
outside  circumferential  surface  of  the  rotor,  and  a 
shielding  wall  made  of  a  non-magnetic  material  and 

30  positioned  between  the  electromagnetic  coil  and  the 
armature  assembly,  (3)  forming  at  least  a  portion  of 
an  output  member  including  the  rotor  and  at  least  a 
portion  of  an  input  memberfrom  a  magnetic  material, 
and  (4)  thus  when  the  electromagnetic  coil  is  energ- 

35  ized,  causing  the  armature  to  be  magnetically  attract- 
ed  to  the  rotor  by  virtue  of  a  magnetic  path  passing 
through  the  casing,  at  least  a  portion  of  the  output 
member  including  the  rotor  and  at  least  a  part  of  the 
input  member. 

40  To  achieve  the  secondary  object,  the  casing  of 
the  electromagnetic  coil  assembly  is  formed  into  a 
shape  including  a  cylindrical  wall  and  end  walls  dis- 
posed  at  both  ends  of  the  cylindrical  wall,  the  rotor, 
armature  assembly,  electromagnetic  coil  and  coil 

45  spring  being  covered  by  this  casing. 
In  accordance  with  the  present  invention,  there  is 

provided  an  electromagnetically  controlled  spring 
clutch  mechanism  comprising  a  rotating  output  mem- 
ber  having  an  output  boss  and  a  rotor,  a  rotating  input 

so  member  having  an  input  boss  adjacent  to  the  output 
boss,  an  armature  assembly  including  a  supporting 
member  and  an  armature  linked  to  each  other  via  a 
spring  member,  an  electromagnetic  coil  assembly  in- 
cluding  an  electromagnetic  coil,  and  a  coil  spring  f  it- 

55  ted  astride  the  output  boss  and  the  input  boss,  one 
end  of  the  coil  spring  being  anchored  at  the  input 
member  and  its  other  end  at  the  armature  assembly, 
said  spring  clutch  mechanism  being  of  such  a  type 
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that  when  the  electromagnetic  coil  is  energized,  the 
armature  is  magnetically  attracted,  and  the  spring 
member  is  elastically  deformed  and  the  armature  is 
attracted  to  the  rotor,  and  by  the  contraction  of  the 
coil  spring,  the  input  boss  and  the  output  boss  are 
drivingly  coupled  with  each  other,  and  when  the  elec- 
tromagnetic  coil  is  deenergized,  the  spring  member 
elastically  recovers,  and  the  armature  is  isolated 
from  the  rotor; 

wherein  the  rotor,  the  armature  assembly  and 
the  electromagnetic  coil  assembly  are  successively 
arranged  in  this  sequence  in  the  axial  direction,  the 
armature  is  positioned  adjacent  to  the  rotor,  the  elec- 
tromagnetic  coil  is  positioned  radially  outwardly  of 
the  coil  spring,  the  electromagnetic  coil  assembly  in- 
cludes  a  casing  as  well  as  shielding  wall  of  non-mag- 
netic  material  positioned  between  the  electromag- 
netic  coil  and  the  armature  assembly,  the  casing  has 
a  cylindrical  wall  of  a  magnetic  material  extending  in 
proximity  to  the  outside  circumferential  surface  of  the 
electromagnetic  coil  and  to  the  outside  circumferen- 
tial  surface  of  the  rotor,  at  least  a  portion  of  the  output 
member  including  the  rotor  and  at  least  a  portion  of 
the  input  member  are  made  of  a  magnetic  material, 
and  when  the  electromagnetic  coil  is  energized,  the 
presence  of  a  magnetic  path  passing  through  the 
casing,  at  least  a  portion  of  the  output  member  includ- 
ing  the  rotor,  and  at  least  a  portion  of  the  input  mem- 
ber  causes  the  armature  to  be  magnetically  attracted 
to  the  rotor. 

Advantageously,  the  electromagnetic  coil  as- 
sembly  includes  a  casing  having  a  cylindrical  wall  and 
both  end  walls  existing  at  both  ends  of  the  cylindrical 
wall,  and  the  rotor,  the  armature  assembly,  the  elec- 
tromagnetic  coil  and  the  coil  spring  are  covered  by 
the  casing. 

In  an  electromagnetic  controlled  spring  clutch 
mechanism  in  accordance  with  this  invention,  the  ro- 
tor,  the  armature  assembly  and  the  electromagnetic 
coil  are  arranged  in  this  sequence  in  the  axial  direc- 
tion,  and  an  electromagnetic  coil  can  be  accommo- 
dated  by  utilizing  the  space  existing  circumferentially 
of  the  coil  spring  fitted  astride  the  input  boss  of  the 
rotating  input  member  and  the  output  boss  of  the  ro- 
tating  output  member.  Hence,  a  significant  compac- 
tion  can  be  realized.  On  the  other  hand,  when  the 
electromagnetic  coil  is  energized,  the  armature  is 
magnetically  attracted  to  the  rotor  by  the  magnetic 
attracting  force  acting  on  the  armature  from  the  rotor 
positioned  adjacent  to  the  armature.  Accordingly,  the 
attracting  speed  of  the  armature  with  respect  to  mag- 
netic  attracting  ability  of  the  electromagnetic  coil  can 
be  maintained  at  a  sufficiently  large  level,  and  the  re- 
sponse  speed  at  the  time  of  coupling  is  not  de- 
creased. 

In  embodiments,  wherein  the  casing  of  the  elec- 
tromagnetic  coil  assembly  covers  not  only  the  elec- 
tromagnetic  coil,  but  also  the  rotor,  armature  assem- 
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bly  and  coil  spring,  these  constituent  elements  are 
reliably  prevented  from  gathering  dust,  and  the  dete- 
rioration  of  performance  owing  to  dust  collection  can 

5  be  avoided. 
The  invention  is  described  further  hereinafter,  by 

way  of  example  only,  with  reference  to  the  accompa- 
nying  drawings,  in  which:- 

Fig.1  is  an  exploded  perspective  view  showing  a 
10  preferred  embodiment  of  an  electromagnetically 

controlled  spring  clutch  mechanism  constructed 
in  accordance  with  this  invention; 
Fig  .2  is  a  sectional  view  of  the  electromagnetical- 
ly  controlled  spring  clutch  mechanism  of  Figure  1  ; 

15  Fig.3  is  a  partially  exploded  perspective  view  of 
the  electromagnetic  coil  assembly  of  the  electro- 
magnetically  controlled  spring  clutch  mechanism 
of  Figure  1  as  viewed  from  a  direction  opposite  to 
Figure  1; 

20  Figure  4  is  a  partially  enlarged  sectional  view 
showing  a  part  of  the  electromagnetically  con- 
trolled  spring  clutch  mechanism  in  a  state  where 
the  electromagnetic  coil  is  deenergized  ;  and 
Figure  5  is  a  partially  enlarged  sectional  view 

25  showing  a  part  of  the  electromagnetically  con- 
trolled  spring  clutch  mechanism  in  a  state  where 
the  electromagnetic  coil  is  energized. 
Now,  the  preferred  embodiments  of  the  electro- 

magnetically  controlled  spring  clutch  mechanism  of 
30  the  invention  will  be  described  in  detail  with  reference 

to  the  accompanying  drawings. 
With  reference  to  Figures  1  and  2,  the  illustrated 

electromagnetically  controlled  spring  clutch  mecha- 
nism  is  provided  with  a  rotating  output  member  2,  a 

35  rotating  input  member  4,  an  armature  assembly  6,  a 
coil  spring  member  8,  and  an  electromagnetic  coil  as- 
sembly  10. 

The  rotating  output  member  shown  generally  at  2 
has  a  shaft  portion  12  formed  of  a  slender,  cylindrical 

40  member  extending  in  the  axial  direction.  The  shaft 
portion  12  has  formed  nearly  centrally  in  the  axial  di- 
rection  an  output  boss  14  having  a  larger  diameter 
than  the  other  portions.  Adjacent  to  the  output  boss 
14,  the  shaft  portion  12  has  formed  therein  a  mount- 

45  ing  portion  16  having  a  slightly  smaller  diameter  than 
the  output  boss  14.  An  annular  member  constituting 
the  rotor  18  is  fixed  to  the  mounting  portion  16  by  a 
suitable  method  such  as  forcing  with  pressure.  Three 
relatively  large  arcuate  openings  20  are  formed  in  the 

so  annular  member  constituting  the  rotor  18.  A  screw 
hole  22  extending  radially  is  formed  at  one  end  por- 
tion  (the  left  end  portion  in  Figure  2)  of  the  annular 
member  constituting  the  rotor  18.  The  slender,  cylin- 
drical  member  constituting  the  shaft  portion  12  is 

55  formed  of  a  magnetic  material  such  as  free  cutting 
carbon  steel  (SUM).  The  annular  member  constitut- 
ing  the  rotor  18  is  formed  of  a  magnetic  material  such 
as  cold-rolled  steel  (SPCC).  Hence,  the  output  mem- 
ber  2  in  its  entirety  is  formed  of  a  magnetic  material. 

3 
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The  rotating  input  member  shown  generally  at  4 
includes  a  bushing  26  formed  of  a  generally  cylindri- 
cal  member.  An  annular  anchoring  ring  28  is  fixed  in 
the  central  portion  in  the  axial  direction  of  the  bush- 
ing  26  by  a  suitable  method  such  as  forcing  with  pres- 
sure.  The  portion  of  the  bushing  26  which  is  to  the  left 
of  the  anchoring  ring  28  in  Figure  2,  constitutes  an  in- 
put  boss  30  positioned  adjacent  to  the  output  boss  14 
of  the  output  member  2.  An  anchoring  hole  32  extend- 
ing  radially  is  formed  in  the  input  boss  30.  At  the  right 
hand  end  in  Figure  2  of  the  bushing  26,  two  arcuate 
protrusions  34  are  formed  which  project  axially  at  cir- 
cumferentially  spaced  positions.  The  input  member  4 
includes  a  gear  36.  An  opening  38  is  formed  in  the 
center  of  the  gear  36.  The  opening  38  has  two  arcuate 
enlarged  portions  40  coresponding  to  the  arcuate 
protrusions  34.  As  clearly  shown  in  Figure  2,  by  caus- 
ing  the  left  hand  end  of  the  bushing  26,  orthe  forward 
end  of  the  input  boss  30,  to  abut  with  the  right  hand 
end  of  the  output  boss  14,  the  bushing  26  is  rotatably 
mounted  on  the  shaft  portion  12  of  the  output  mem- 
ber  2.  Conveniently,  the  outside  diameter  of  the  input 
boss  30  is  made  slightly  largerthan  the  outside  diam- 
eterofthe  output  boss  14  so  that  when  as  stated  here- 
inbelow,  the  coil  spring  8  is  fitted  astride  the  input 
boss  30  and  the  output  boss  14,  the  coil  spring  8  is 
fitted  over  the  outside  surface  of  the  output  boss  14 
relatively  weakly  but  the  coil  spring  8  is  tightly  fitted 
over  the  outside  surface  of  the  input  boss  30.  The 
gear  36  is  mounted  on  the  right  hand  end  portion  of 
the  bushing  26.  During  this  mounting  operation,  the 
two  arcuate  protrusions  34  of  the  bushing  26  are  in- 
serted  in  the  two  arcuate  enlarged  portions  40  of  the 
opening  38  of  the  gear  36.  Thus,  the  relative  rotation 
of  the  bushing  26  and  the  gear  36  is  hampered,  and 
the  bushing  26  and  the  gear  36  are  rotated  as  a  unit. 
After  the  shaft  portion  12  of  the  output  member  2  is 
mounted  on  the  bushing  26  and  the  gear  36  is  mount- 
ed  on  the  bushing  26,  the  anchor  ring  42  is  fixed  at 
the  right  hand  end  part  of  the  shaft  portion  12  by  a 
suitable  method  such  as  forcing  with  a  pressure,  and 
therefore,  the  bushing  26  is  prevented  from  coming 
out  of  the  shaft  portion  12,  and  the  gear  36  from  com- 
ing  out  of  the  bushing  26  (as  will  be  described  later, 
after  the  bushing  26  is  mounted  on  the  shaft  portion 
12  and  before  the  gear  36  is  mounted  on  the  bushing 
26,  various  constituent  elements  are  mounted  on  the 
shaft  portion  12  of  the  output  member  2  and  on  the 
bushing  26).  The  bushing  26  of  the  input  member4  is 
formed  of  a  suitable  magnetic  material  such  as  an 
iron-type  sintered  material.  On  the  other  hand,  the 
gear  36  may  be  formed  of  a  non-magnetic  material 
which  may  be  a  synthetic  resin  such  as  polyacetal. 

The  armature  assembly  shown  generally  at  6 
comprises  an  armature  44,  a  spring  member  46  and 
a  supporting  member  48.  The  armature  44  is  annular, 
and  has  three  connecting  holes  50  perforated  therein 
in  the  axial  direction  and  spaced  circumferentially  at 

equal  intervals.  On  the  inner  circumferential  edge  of 
the  armature  44,  three  substantially  circular  notches 
52  positioned  between  the  connecting  holes  50  are 

5  formed.  The  armature  44  is  formed  of  a  magnetic  ma- 
terial  such  as  cold-rolled  zinc  plated  steel  (SECC). 
The  spring  member  46  is  composed  of  a  substantially 
annular  plate  spring,  and  has  three  connecting  holes 
54  perforated  therein  penetrating  in  the  axial  direc- 

10  tion  and  spaced  at  equal  intervals  in  the  circumferen- 
tial  direction.  In  the  inner  circumferential  edge  of  the 
spring  member  46,  three  substantially  circular  pro- 
jecting  portions  56  are  formed  which  project  radially 
inwardly  between  the  connecting  holes  54.  A  con- 

15  necting  hole  58  axially  perforated  therein  is  also 
formed  in  each  of  the  projecting  portions  56.  The 
spring  member  46  may  be  formed  of  a  material  having 
proper  spring  properties  such  as  spring  steel.  The 
supporting  member  48  has  an  annular  main  portion 

20  60  and  a  cylindrical  protrusion  62  projecting  from  the 
inner  circumferential  circle  of  the  main  portion  60  and 
towards  one  side  in  the  axial  direction  (the  left  side 
in  Figure  2).  The  main  portion  60  has  perforated 
therein  three  connecting  holes  64  extending  there- 

25  through  in  the  axial  direction  and  spaced  at  equal  in- 
tervals  in  the  circumferential  direction.  In  the  outer 
circumferential  edge  of  the  main  portion  60,  three 
nearly  circular  notches  66  positioned  between  the 
connecting  holes  64  are  formed.  Furthermore,  the 

30  supporting  member  48  has  formed  therein  an  engag- 
ing  cut  68  extending  radially  from  its  inner  circumfer- 
ential  edge  to  the  proximity  of  the  outer  circumferen- 
tial  edge  of  the  main  portion  60.  The  supporting 
member  48  is  formed  of  a  non-magnetic  material 

35  which  may  be  a  synthetic  resin  such  as  polyacetal. 
The  armature  44  and  the  spring  member  46  are  con- 
nected  to  each  other  by  inserting  a  rivet  69  (Figure  4) 
through  the  connecting  holes  50  of  the  armature  44 
and  the  connecting  holes  54  of  the  spring  member  46 

40  and  fixing  them  by  rivetting.  The  supporting  member 
48  and  the  spring  member  46  can  be  connected  to 
each  other  by  inserting  a  rivet  (not  shown)  through 
the  connecting  holes  50  of  the  supporting  member  48 
and  the  connecting  holes  58  of  the  spring  member  46 

45  and  fixing  them  by  rivetting.  Accordingly,  the  spring 
member  46  has  a  plurality  of  linking  positions  spaced 
from  each  other  circumferentially,  and  is  linked  to  the 
supporting  member  48  at  every  other  linking  posi- 
tions  among  these  linking  positions,  and  connected 

so  to  the  armature  44  at  the  remaining  linking  positions. 
Thus,  the  armature  44  and  the  supporting  member 
48  are  connected  to  each  othervia  the  spring  member 
46.  When  the  armature  44  and  the  supporting  mem- 
ber  48  are  connected,  as  is  required,  via  the  spring 

55  member  46,  it  is  seen  as  clearly  shown  in  Figure  2  that 
the  cylindrical  protrusion  62  goes  through  the  spring 
member  46  and  the  armature  44,  and  protrudes  to 
the  left  in  Figure  2  beyond  the  armature  44.  The  lead 
part  of  the  rivet  69  (Figure  4)  connecting  the  arma- 
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ture  44  and  the  spring  member46  is  positioned  at  the 
notch  66  formed  in  the  outer  circumferential  edge  of 
the  main  portion  60  of  supporting  member  48,  and 
the  head  part  of  the  rivet  (not  shown)  connecting  the 
supporting  member  48  and  the  spring  member  46  is 
positioned  at  the  notch  52  formed  in  the  inner  circum- 
ferential  edge  of  the  armature  44.  Accordingly,  with- 
out  being  hampered  by  the  head  part  of  the  rivets,  the 
armature  44,  the  spring  member  46  and  the  support- 
ing  member  48  are  intimately  contacted  with  one  an- 
other  in  the  axial  direction  as  shown  in  Figure  2.  As 
shown  in  Figure  2,  the  armature  assembly  6  com- 
posed  of  the  armature  44,  the  spring  member  46  and 
the  supporting  member  48  is  mounted  on  the  output 
boss  14  formed  in  the  shaft  portion  12  in  the  output 
member  2.  The  forward  end  of  the  cylindrical  protru- 
sion  62  of  the  supporting  member  48  which  projects 
to  the  left  beyond  the  armature  44  abuts  against  one 
surface  of  the  rotor  18  in  the  output  member  2.  In  this 
state,  some  gap  is  caused  to  be  present  between  the 
armature  44  and  the  rotor  18. 

The  coil  spring  8  is  formed  by  winding  a  spring 
wire  material  having  a  suitable  sectional  shape,  such 
as  a  rectangular  shape,  helically  so  that  it  is  wound  in 
a  direction  in  which  it  proceeds  to  the  left  as  it  is  piv- 
otted  as  viewed  clockwise  from  the  right  side  in  Fig- 
ure  2.  The  inside  diameter  of  the  coil  spring  8  corre- 
sponds  to  the  outside  diameter  of  the  output  boss  14 
of  the  output  member  2  and  the  outside  of  the  input 
boss  30  of  the  input  member  4.  An  anchoring  protrud- 
ing  piece  70  protruding  radially  inwardly  is  formed  at 
the  right  hand  end  of  the  coil  spring  8,  and  at  the  left 
hand  end,  an  anchoring  protruding  piece  72  protrud- 
ing  radially  outwardly  is  formed.  This  coil  spring  8 
may  be  formed  from  a  spring  wire  material  having 
true  spring  characteristics  such  as  spring  steel  wire. 
The  coil  spring  8,  as  shown  clearly  in  Figure  2,  is  fitted 
astride  the  output  boss  1  4  of  the  output  member  2  and 
the  input  boss  30  of  the  input  member  4  positioned 
adjacent  to  the  output  boss  14.  The  anchoring  pro- 
truding  piece  70  of  the  coil  spring  8  is  inserted  in  the 
anchoring  hole  32  formed  in  the  bushing  26  of  the  in- 
put  member  4,  and  thus,  one  end  of  the  coil  spring  8 
is  anchored  at  the  input  member  4.  The  other  anchor- 
ing  protruding  piece  72  of  the  coil  spring  8  is  intro- 
duced  into  the  engaging  cut  68  formed  in  the  support- 
ing  member  48  of  the  armature  assembly  6,  and  thus, 
the  other  end  of  the  coil  spring  8  is  anchored  at  the 
armature  assembly  6. 

Again  with  reference  to  Figures  1,  2  and  3,  the 
electromagnetic  coil  assembly  shown  generally  at  10 
includes  a  bobbin  74  and  an  electromagnetic  coil  76 
accommodated  in  the  bobbin  74.  As  clearly  shown  in 
Figure  2,  the  bobbin  74  has  a  cylindrical  inner  circum- 
ferential  wall  78  and  annular  side  walls  80  and  82  dis- 
posed  on  both  ends  of  the  inner  circumferential  wall 
78,  and  the  outer  circumferential  surfaces  between 
the  side  walls  80  and  82  are  opened.  In  the  bobbin  74, 

a  cylindrical  additional  wall  84  projecting  axially  out- 
wardly  from  the  outside  surface  of  the  one  side  wall 
80  and  an  annular  additional  wall  85  extending  radi- 

5  ally  outwardly  from  the  forward  end  of  the  cylindrical 
additional  wall  84  are  also  formed.  The  main  portion 
of  the  electromagnetic  coil  76  which  is  ring-shaped 
as  a  whole  is  held  in  a  main  accommodating  space  of 
the  bobbin  74,  namely  a  space  defined  by  the  inner 

10  circumferential  wall  78  and  both  side  walls  80  and  82. 
The  connecting  end  portion  86  of  the  electromagnet- 
ic  coil  76  passes  through  an  opening  (not  shown) 
formed  in  the  side  wall  80,  and  is  conducted  to  an  ad- 
ditional  space,  i.e.,  the  space  defined  by  the  one  side 

15  wall  80  as  well  as  the  additional  walls  84  and  85.  The 
bobbin  74  is  formed  of  a  non-magnetic  material  such 
as  polybutylene  terephthalate,  and  its  various  walls 
function  as  magnetic  shielding  walls.  The  electro- 
magnetic  coil  assembly  10  further  includes  a  casing 

20  88.  The  casing  88  comprises  a  mounting  sleeve  90, 
a  casing  body  92,  an  end  plate  94  and  a  mounting 
plate  96.  A  stepped  portion  is  formed  in  the  outer  cir- 
cumferential  surface  of  the  mounting  sleeve  90  which 
is  cylindrical.  In  Figure  2,  the  outside  diameter  of  the 

25  right  hand  half  portion  98  is  relatively  small,  and  the 
left  half  portion  100  in  Figure  2  has  a  relatively  large 
diameter.  The  inside  diameter  of  the  mounting  sleeve 
90  corresponds  to  the  outside  diameter  of  the  bush- 
ing  26  of  the  input  member  4.  The  casing  body  92  has 

30  a  cylindrical  wall  1  02  which  is  conveniently  cylindrical 
with  a  relatively  large  diameter  (but  may  be  square- 
shaped  cylindrical)  and  an  end  wall  104  which  exists 
at  the  right  hand  end  of  the  wall  102  in  Figure  2.  A  cir- 
cular  opening  106  is  formed  centrally  in  the  end  wall 

35  1  04  of  the  casing  body  92.  The  inside  diameter  of  the 
circular  opening  106  corresponds  to  the  outside  di- 
ameter  of  the  right  half  portion  98.  At  the  predeter- 
mined  position  of  the  cylindrical  wall  102  of  the  casing 
main  body  92,  a  hole  108  perforated  radially  is 

40  formed.  In  this  hole  108,  a  guiding  member  110  which 
may  be  made  of  a  suitable  synthetic  resin  is  fitted.  A 
lead-out  hole  112  is  formed  in  the  guiding  member 
110,  and  the  connecting  end  portion  86  of  the  elec- 
tromagnetic  coil  76  extends  outside  of  the  casing  88 

45  by  passing  through  the  lead-out  hole  112.  In  the  for- 
ward  end  (left  end  in  Figure  2)  of  the  cylindrical  wall 
1  02,  four  arcuate  protrusions  114  projecting  in  the  ax- 
ial  direction  and  spaced  at  equal  intervals  are  formed 
circumferentially.  The  mounting  plate  96  of  the  casing 

so  88  is  in  the  form  of  a  circular  plate.  Its  right  half  por- 
tion  116  in  Figure  2  has  a  relatively  large  outside  di- 
ameter,  and  the  outside  diameter  of  the  left  half  por- 
tion  118  is  relatively  small.  A  circular  opening  120  is 
formed  centrally  in  the  mounting  plate  96.  The  inside 

55  diameter  of  the  opening  120  corresponds  to  the  out- 
side  diameter  of  the  left  end  portion  in  Figure  2  of  the 
shaft  portion  12  of  the  output  member  2.  The  outer 
circumference  of  the  left  half  portion  11  8  of  a  relative- 
ly  small  diameter  of  the  mounting  plate  96  is  notched 
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in  an  arcuate  form  at  two  diametrically  facing  sites  to 
form  two  facing  sites  forming  a  linearly  extending  en- 
gaging  portion  122.  The  end  plate  94  of  the  casing  88 
is  substantially  annular,  and  in  its  peripheral  edge, 
four  arcuate  notches  124  spaced  equidistantly  cir- 
cumferentially  are  formed.  Such  notches  124  are 
formed  in  correspondence  to  the  arcuate  protrusions 
114  of  the  casing  body  92.  At  the  end  plate  94,  an  en- 
gagement  plate  136  extending  radially  outwardly  is 
also  formed.  At  the  central  part  of  the  end  plate  94, 
an  opening  128  is  formed.  The  opening  128  has  a 
shape  corresponding  to  the  outside  diameter  of  the 
left  half  portion  118  of  the  mounting  plate  96.  At  two 
diametrically  facing  sites,  anchoring  portions  130  ex- 
tending  linearly  are  formed.  The  mounting  sleeve  90 
in  the  casing  88  is  formed  of  a  magnetic  material  such 
as  an  iron-type  oil  containing  sintered  material.  The 
casing  body  92  is  formed  of  a  magnetic  material  such 
as  cold-rolled  steel  (SPCD).  The  end  plate  94  in  the 
casing  88  is  formed  of  a  magnetic  material  such  as 
cold-rolled  steel  (SPCC).  The  mounting  plate  96,  on 
the  other  hand,  is  formed  of  a  non-magnetic  material 
such  as  polybutylene  terephthalate. 

As  clearly  shown  in  Figure  2,  the  bobbin  74  in  the 
electromagnetic  coil  assembly  10  and  the  electro- 
magnetic  coil  76  mounted  thereon  are  accomodated 
in  the  casing  body  92  of  the  casing  88.  The  connect- 
ing  end  portion  86  of  the  electromagnetic  coil  76  is 
lead  out  externally  through  the  lead-out  hole  112  of 
the  guiding  member  110  mounted  on  the  casing  body 
92.  The  mounting  sleeve  90  of  the  casing  88  is  fitted 
over  the  bushing  26  of  the  input  member  4  relatively 
rotatably,  and  its  left  end  comes  near,  or  abuts  with, 
the  annular  anchoring  ring  fixed  to  the  bushing  26. 
The  casing  body  92  accommodating  the  bobbin  74 
and  the  electromagnetic  coil  76  mounted  on  it  has  its 
end  wall  104  mounted  on  the  right  half  portion  98  of 
the  mounting  sleeve  90.  Its  cylindrical  wall  102  ap- 
proximates  the  bobbin  74  and  the  outer  circumferen- 
tial  surface  of  the  electromagnetic  coil  76  which  is 
mounted  on  the  bobbin  74  as  well  as  the  outercircum- 
ferential  surface  of  the  armature  assembly  6  and  the 
outer  circumferential  surface  of  the  rotor  18,  and  ex- 
tends  to  the  left  in  Figure  2  from  the  end  wall  1  04.  The 
bobbin  74  and  the  electromagnetic  coil  76  mounted 
on  it  are  positioned  radially  outwardly  of  the  coil 
spring  8  adjacent  to  the  armature  assembly  6.  Thus 
the  rotor  1  8  of  the  output  member  2,  the  armature  as- 
sembly  6  and  the  electromagnetic  coil  76  are  ar- 
ranged  successively  in  the  axial  direction  in  this  or- 
der,  and  the  electromagnetic  coil  76  and  the  bobbin 
74  on  which  it  is  mounted  are  neatly  accommodated 
in  the  space  existing  circumferentially  of  the  coil 
spring  8.  After  the  mounting  sleeve  90  and  the  casing 
body  92  are  mounted  as  are  required,  the  gear  36  in 
the  input  member  4  is  mounted  on  the  bushing  26, 
and  the  gear  36  is  caused  to  approximate  and  abut 
with  the  mounting  sleeve  90  and  the  casing  body  92. 

Thereafter,  the  above  anchoring  ring  42  is  fixed  to  the 
right  end  portion  of  the  bushing  26.  Thus,  the  mount- 
ing  sleeve  90  and  the  casing  body  92  are  maintained 

5  at  a  required  position  together  with  the  bushing  26 
and  the  gear  36.  The  mounting  plate  96  for  the  casing 
88,  adjacent  to  the  rotor  18  of  the  output  member  2, 
are  rotatably  mounted  on  the  left  end  portion  of  the 
shaft  portion  12  relative  to  each  other.  The  end  plate 

10  94  is  mounted  on  the  left  half  portion  118  of  the 
mounting  plate  96.  At  this  time,  the  engaging  portion 
122  formed  in  the  left  half  portion  118  of  the  mounting 
plate  96  is  engaged  with  the  engaging  portion  130 
formed  in  the  opening  128  of  the  end  plate  94,  where- 

15  by  the  relative  rotation  of  the  mounting  plate  96  and 
the  end  plate  94  is  hampered.  The  arcuate  protru- 
sions  114  formed  in  the  left  end  of  the  casing  body  92 
are  projected  into  the  arcuate  notches  124  formed  on 
the  outer  circumferential  surface  of  the  end  plate  94 

20  mounted  on  the  mounting  plate  96.  By  a  suitable  man- 
ner  such  as  cauking,  the  arcuate  protrusions  114  and 
the  arcurate  notches  124  are  fixed  to  each  other,  and 
thus,  the  end  plate  94  is  fixed  to  the  casing  body  92. 
When  the  electromagnetically  controlled  spring  clutch 

25  mechanism  is  assembled  as  required  in  the  above 
manner,  it  is  understood  clearly  from  Figure  2  that  the 
casing  88  covers  not  only  the  bobbin  74  and  the  elec- 
tromagnetic  coil  76  mounted  on  it  but  also  the  rotor 
18,  the  armature  assembly  6  and  the  coil  spring  8. 

30  And  the  rotor  18,  the  armature  assembly  6,  the  coil 
spring  8,  the  bobbin  74  and  the  electromagnetic  coil 
76  mounted  on  it  are  accommodated  in  a  space  sur- 
rounded  by  the  casing  88  and  the  shaft  portion  12  of 
the  output  member  2,  and  the  input  member  4.  Ac- 

35  cordingly,  the  rotor  1  8,  the  armature  assembly  6,  the 
coil  spring  8,  and  the  electromagnetic  coil  76  are  fully 
accurately  prevented  from  collecting  dust,  and  the 
deterioration  of  the  performance  of  the  magnetic 
clutch  owing  to  dust  collection  is  surely  avoided. 

40  The  manner  of  using  the  electromagnetically 
controlled  spring  clutch  mechanism  will  now  be  de- 
scribed.  As  shown  by  the  two-dot  chain  line  in  Figure 
2,  a  rotating  shaft  132  of  which  rotation  is  to  be  con- 
trolled  is  inserted  through  the  shaft  portion  12  of  the 

45  output  member  2.  Then,  a  setscrew  134  is  applied  to 
the  screw  hole  22  of  the  shaft  portion  12  to  fix  the  ro- 
tating  shaft  132  whose  rotation  is  to  be  output  mem- 
ber  2.  The  gear  36  of  the  input  member  4  is  drivingly 
connected  to  a  drive  source  which  may  be  a  motorvia 

so  a  suitable  drivingly  connecting  means  (not  shown) 
such  as  a  series  of  gears.  The  engagement  piece  126 
formed  in  the  end  plate  94  of  the  casing  88  is  anch- 
ored  at  a  suitable  site,  whereby  the  rotation  of  the 
casing  88  and  of  the  bobbin  74  and  the  electromag- 

55  netic  coil  76  accommodated  in  it  are  hampered.  When 
the  above  drive  source  (not  shown)  to  which  the  gear 
36  of  the  input  member  4  is  drivingly  connected  is 
energized,  the  input  member  4  including  the  gear  36 
is  rotated  clockwise  as  seen  from  the  right  hand  side 

6 
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in  Figure  2.  This  rotation  of  the  input  member  4  is 
transmitted  to  the  armature  assembly  6  via  the  coil 
spring  8,  and  therefore,  the  armature  assembly  6  is 
also  rotated  clockwise  as  seen  from  the  right  side  in 
Figure  2.  On  the  other  hand,  when  the  electromag- 
netic  coil  76  is  deenergized,  it  is  clearly  shown  in  Fig- 
ure  4  that  the  armature  44  of  the  armature  assembly 
6  is  isolated  from  the  rotor  18  of  the  output  member 
2,  and  the  output  member  2  including  the  rotor  18  is 
maintained  stationary  without  rotation. 

When  the  electromagnetic  coil  76  is  energized,  a 
magnetic  field  passing  through  magnetic  paths 
shown  by  broken  lines  in  Figure  2  is  created.  This  is 
because  the  entirety  of  the  output  member  2,  the 
bushing  26  of  the  input  member  4,  the  mounting 
sleeve  90  of  the  casing  88,  the  casing  body  92,  and 
the  armature  44  of  the  armature  assembly  6  are 
made  of  magnetic  materials,  and  these  elements  are 
sufficiently  approximate  to  one  another.  By  the  mag- 
netic  attracting  force  produced  between  the  rotor  18 
of  the  output  member  2  and  the  armature  44,  the 
spring  member  46  in  the  armature  assembly  6  is 
elastically  deformed  to  move  the  armature  44  toward 
the  rotor  18,  and  the  armature  44  is  attracted  to  the 
rotor  1  8,  as  shown  in  Figure  5.  Since  the  gap  between 
the  rotor  18  and  the  armature  44  can  be  made  suffi- 
cietly  small,  by  utilizing  effectively  the  magnetic  at- 
tracting  force  generated  by  the  energization  of  the 
electromagnetic  coil  76,  the  armature  44  can  be  at- 
tracted  magnetically  to  the  rotor  18  very  rapidly. 
When  the  armature  44  is  magnetically  attracted  to 
the  rotor  18,  the  output  member  2  is  connected  to  the 
armature  assembly  6,  and  the  rotation  of  the  arma- 
ture  assembly  6,  and  therefore  the  rotation  of  the  coil 
spring  8  anchored  at  one  end  at  the  supporting  mem- 
ber  48  of  the  armature  assembly  6,  is  hampered. 
Then,  the  rotating  force  exerted  on  the  coil  spring  8 
from  the  input  member  4  at  which  the  other  end  of  the 
coil  spring  8  is  anchored  contracts  the  coil  spring  8, 
whereby  the  coil  spring  8  is  tightly  wound  on  the  input 
boss  30  of  the  input  member  4  and  the  output  boss 
14  of  the  output  member  2,  and  the  input  boss  30  is 
linked  to  the  output  member  2.  Thus,  the  input  mem- 
ber  4  is  connected  to  the  output  member  2,  and  the 
input  member  4,  the  coil  spring  8,  the  armature  as- 
sembly  6  and  the  output  member  2  are  rotated  clock- 
wise,  as  a  unit,  as  seen  from  the  right  hand  side  in  Fig- 
ure  2.  When  the  electromagnetic  coil  76  is  deenerg- 
ized,  the  armature  44  is  returned  to  the  original  pos- 
ition  and  isolated  from  the  rotor  18  by  the  elastic  re- 
covery  of  the  spring  member  46  in  the  armature  as- 
sembly  6,  as  shown  in  Figure  4.  As  a  result,  the  coil 
spring  8  and  the  armature  assembly  6  are  rotated  to- 
gether  with  the  input  member  4,  but  no  rotating  force 
is  transmitted  to  the  output  member  2. 

While  the  present  invention  has  been  described 
in  detail  hereinabove  with  reference  to  the  accompa- 
nying  drawings  with  regard  to  preferred  embodi- 

ments  of  the  electromagnetically  controlled  spring 
clutch  mechanism,  it  should  be  understood  that  the 
invention  is  not  to  be  limited  to  these  specific  embodi- 

5  ments,  and  various  changes  and  modifications  are 
possible  without  departing  from  the  scope  of  claims 
contained  herein. 

Since  in  the  electromagnetically  controlled 
spring  clutch  mechanism  constructed  in  accordance 

10  with  this  invention,  the  rotor,  the  armature  assembly 
and  the  electromagnetic  coil  are  successively  ar- 
ranged  in  this  sequence  in  the  axial  direction,  the 
electromagnetic  coil  can  be  accommodated  by  neatly 
utilizing  the  space  existing  in  the  outer  circumference 

15  of  the  coil  spring.  Accordingly,  a  drastic  reduction  in 
size  can  be  realized.  On  the  other  hand,  when  the 
electromagnetic  coil  is  energized,  a  magnetic  field  is 
created  passing  through  magnetic  paths  which  pass 
through  the  rotor  and  armature.  By  this  magnetic 

20  field,  the  armature  is  magnetically  attracted  to  the  ro- 
tor  and  the  rotor  and  the  armature  to  be  attracted  can 
be  disposed  closely  adjacent  to  each  other.  Accord- 
ingly,  the  armature  can  be  attracted  to  the  rotor  very 
rapidly  with  regard  to  the  magnetic  attracting  ability 

25  of  the  electromagnetic  coil,  and  at  the  time  of  linking, 
a  reduction  in  response  speed  does  not  arise. 

In  the  electromagnetically  controlled  spring 
clutch  mechanism  constructed  in  accordance  with 
the  present  invention,  not  only  the  electromagnetic 

30  coil  but  also  the  rotor  of  the  output  member,  the  ar- 
mature  assembly  and  the  coil  spring  are  covered  by 
the  casing  forthe  electromagnetic  coil  assembly.  Ac- 
cordingly,  these  constituent  elements  are  accurately 
prevented  from  collecting  dust,  and  the  deterioration 

35  of  the  performance  owing  to  the  adhesion  of  dust  can 
be  reliably  avoided. 

Claims 
40 

1.  An  electromagnetically  controlled  spring  clutch 
mechanism  comprising  a  rotating  output  member 
(2)  having  an  output  boss  (14)  and  a  rotor  (18),  a 
rotating  input  member  (4)  having  an  input  boss 

45  (30)  adjacent  to  the  output  boss  (14),  an  arma- 
ture  assembly  (6)  including  a  supporting  member 
(48)  and  an  armature  (44)  linked  to  each  other  via 
a  spring  member  (46),  an  electromagnetic  coil 
assembly  (10)  including  an  electromagnetic  coil 

so  (76),  and  a  coil  spring  (8)  fitted  astride  the  output 
boss  (14)  and  the  input  boss  (30),  one  end  of  the 
coil  spring  (8)  being  anchored  at  the  input  mem- 
ber  (4)  and  its  other  end  at  the  armature  assem- 
bly  (6),  said  spring  clutch  mechanism  being  of 

55  such  a  type  that  when  the  electromagnetic  coil 
(76)  is  energized,  the  armature  (6)  is  magnetical- 
ly  attracted,  the  spring  member  (46)  is  elastically 
deformed  and  the  armature  (44)  is  attracted  to 
the  rotor  (18),  and  by  the  contraction  of  the  coil 
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spring  (8),  the  input  boss  and  the  output  boss  are 
drivingly  coupled  with  each  other,  and  when  the 
electromagnetic  coil  (76)  is  deenergized,  the 
spring  member  (46)  elastically  recovers,  and  the  5 
armature  is  isolated  from  the  rotor,  and  wherein 
the  rotor  (18),  the  armature  assembly  (6)  and  the 
electromagnetic  coil  assembly  (10)  are  succes- 
sively  arranged  in  this  sequence  in  the  axial  di- 
rection,  the  armature  (44)  is  positioned  adjacent  10 
to  the  rotor  (18),  the  electromagnetic  coil  (76)  is 
positioned  radially  outwardly  of  the  coil  spring 
(8),  the  electromagnetic  coil  assembly  (10)  in- 
cludes  a  casing  (88)  as  well  as  a  shielding  wall  of 
non-magnetic  material  positioned  between  the  15 
electromagnetic  coil  (76)  and  the  armature  as- 
sembly  (6),  the  casing  having  a  cylindrical  wall 
(102)  of  a  magnetic  material  extending  in  proxim- 
ity  to  the  outside  circumferential  surface  of  the 
electromagnetic  coil  (76)  and  to  the  outside  cir-  20 
cumferential  surface  of  the  rotor  (18),  at  least  a 
portion  of  the  output  member  (2),  including  the 
rotor  (18)  and  at  least  a  portion  of  the  input  mem- 
ber  (4),  being  made  of  a  magnetic  material,  and, 
when  the  electromagnetic  coil  (76)  is  energized,  25 
the  presence  of  a  magnetic  path  passing  through 
the  casing  (88),  at  least  a  portion  of  the  output 
member  including  the  rotor  (18),  and  at  least  a 
portion  of  the  input  member  (4)  causing  the  ar- 
mature  (44)  to  be  magnetically  attracted  to  the  30 
rotor  (18). 

An  electromagnetically  controlled  spring  clutch 
mechanism  as  claimed  in  claim  1  wherein  the 
casing  (88)  comprises  a  main  body  (92)  made  of  35 
a  magnetic  material  having  a  cylindrical  wall,  an 
end  wall  at  one  end  of  the  cylindrical  wall  and  an 
end  wall  member  mounted  on  the  otherend  of  the 
cylindrical  wall,  the  rotor  (18),  the  armature  as- 
sembly  (6),  the  electromagnetic  coil  (76)  and  the  40 
coil  spring  (8)  being  covered  by  the  casing  (88). 

An  electromagnetically  controlled  spring  clutch 
mechanism  as  claimed  in  claim  1  or2whereinthe 
output  member  (2)  has  a  shaft  portion  (12)  ex-  45 
tending  in  the  axial  direction,  the  output  boss  (14) 
and  the  rotor  (18)  are  disposed  on  the  shaft  por- 
tion,  the  input  member  (4)  is  rotatably  fitted  over 
the  shaft  portion  of  the  output  member,  and  the 
rotor  (18),  the  armature  assembly  (6),  the  elec-  50 
tromagnetic  coil  (76)  and  the  coil  spring  (8)  are 
accommodated  within  the  space  surrounded  by 
the  casing  (88),  the  shaft  portion  (12)  of  the  out- 
put  member  and  the  input  member  (4). 

55 
An  electromagnetically  controlled  spring  clutch 
mechanism  as  claimed  in  claim  1  wherein  the 
electromagnetic  coil  assembly  has  a  bobbin  (74) 
made  of  a  non-magnetic  material,  the  bobbin 

having  an  inner  circumferential  wall,  and  two  side 
walls  disposed  at  the  ends  of  the  inner  circumfer- 
ential  wall,  the  outer  circumferential  surface  of 
the  bobbin  being  open,  the  electromagnetic  coil 
being  accommodated  in  a  space  defined  by  the 
inner  circumferential  wall  and  both  side  walls, 
and  one  of  the  two  side  walls  constituting  the 
shielding  wall. 

5.  An  electromagnetically  controlled  spring  clutch 
mechanism  as  claimed  in  claim  1  wherein  the 
spring  member  of  the  armature  assembly  com- 
prises  a  substantially  annular  plate  spring  linked 
to  the  supporting  member  at  every  other  linking 
position  in  a  plurality  of  linking  positions  spaced 
from  each  other  circumferentially  and  to  the  ar- 
mature  at  the  remaining  linking  positions. 

6.  An  electromagnetically  controlled  spring  clutch 
mechanism  as  claimed  in  any  of  claims  1  to  5, 
wherein  the  electromagnetic  coil  assembly  in- 
cludes  a  casing  (88)  having  a  cylindrical  wall  and 
end  walls  at  both  ends  of  the  cylindrical  wall,  the 
rotor  (18),  the  armature  assembly  (6),  the  elec- 
tromagnetic  coil  (76)  and  the  coil  spring  (8)  being 
covered  by  the  casing  (88). 

7.  An  electromagnetically  controlled  spring  clutch 
mechanism  as  claimed  in  claim  6  wherein  the 
casing  (88)  comprises  a  main  body  forming  the 
cylindrical  wall  and  one  end  wall  and  an  end  wall 
member  mounted  on  the  main  body  and  forming 
the  other  end  wall. 

Patentanspruche 

1.  Elektromagnetisch  gesteuerter  Federkupp- 
lungsmechanismus,  mit  einem  sich  drehenden 
Abtriebsteil  (2)  mit  einem  Abtriebsansatz  (14) 
und  einem  Rotor  (18),  einem  sich  drehenden  An- 
triebsteil  (4)  mit  einem  Antriebsansatz  (30)  nahe 
dem  Abtriebsansatz  (14),  einem  Ankeraufbau  (6) 
mit  einem  Stutzteil  (48)  und  einem  Anker  (44),  die 
miteinander  uber  ein  Federteil  (46)  gekoppelt 
sind,  einem  elektromagnetischen  Spulenaufbau 
(10)  mit  einer  elektromagnetischen  Wicklung 
(76)  und  einer  Spulenfeder  (8),  die  rittlings  den 
Abtriebsansatz  (14)  und  den  Antriebsansatz  (30) 
aufnimmt,  wobei  ein  Ende  der  Spulenfeder  (8)  an 
dem  Antriebsteil  (4)  und  das  andere  Ende  an  dem 
Ankeraufbau  (6)  verankert  sind,  wobei  der  Feder- 
kupplungsmechanismus  derartig  aufgebaut  ist, 
dali  wenn  die  elektromagnetische  Wicklung  (76) 
unter  Energie  gesetzt  wird,  der  Anker  (6)  magne- 
tisch  angezogen  wird,  das  Federteil  (46)  sich  ela- 
stisch  deformiert  und  der  Anker  (44)  zum  Rotor 
(18)  gezogen  wird,  wobei  durch  das  Zusammen- 
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Ziehen  der  Spulenfeder  (8)  der  Antriebsansatz 
und  der  Abtriebsansatz  antriebsmaliig  miteinan- 
dergekoppelt  werden,  und  wobei,  wenn  die  elek- 
t  romag  net  ische  Wickl  u  ng  (76)  au  lier  E  nerg  ie  ge-  5 
setzt  wird,  sich  das  Federteil  (76)  elastisch  ent- 
spannt  und  der  Ankervon  dem  Rotor  isoliert  wird, 
wobei  weiterhin  der  Rotor  (18),  der  Ankeraufbau 
(6)  und  der  elektromagnetische  Spulenaufbau 
(10)  nacheinanderindieserAnordnung  inderAxi-  10 
alrichtung  angeordnetwerden,  der  Anker(44)  na- 
he  dem  Rotor  (18)  angeordnet  wird,  die  elektro- 
magnetische  Wicklung  (76)  radial  aulierhalb  der 
Spulenfeder  (8)  angeordnet  wird,  der  elektroma- 
gnetische  Spulenaufbau  (10)  enthalt  ein  Gehau-  15 
se  (88)  sowie  eine  Abschirmwand  aus  nichtma- 
gnetischem  Material,  die  zwischen  der  elektro- 
magnetischen  Spule  (76)  und  dem  Ankeraufbau 
(6)  angeordnet  ist,  das  Gehause  enthalt  eine  zy- 
lindrische  Wand  (102)  aus  einem  magnetischen  20 
Material,  die  sich  in  der  Nahe  der  aulieren  Um- 
fangsoberflache  der  elektromagnetischen  Spule 
(76)  und  nahe  der  aulieren  Umfangsoberflache 
des  Rotors  (18)  erstreckt,  wobei  zumindest  ein 
Abschnitt  des  Abtriebsteils  (2),  das  den  Rotor  25 
(18)  enthalt  und  zumindest  ein  Abschnitt  des  An- 
triebsteils  (4)  aus  magnetischem  Material  beste- 
hen  und  wobei  wenn  die  elektromagnetische 
Spule  (76)  unter  Energie  gesetzt  wird,  das  Vor- 
handensein  eines  magnetischen  Pfads  durch  das  30 
Gehause  (88),  zumindest  einen  Abschnitt  des  Ab- 
triebsteils  mit  dem  Rotor  (18),  und  zumindest  ei- 
nen  Abschnitt  des  Antriebsteils  (4)  den  Anker 
(44)  dazu  veranlalit,  magnetisch  zum  Rotor  (18) 
gezogen  zu  werden.  35 

2.  Elektromagnetisch  gesteuerter  Federkupp- 
lungsmechanismus  nach  Anspruch  1  ,  in  dem  das 
Gehause  (88)  einen  Hauptkorper  (92)  aus  ma- 
gnetischem  Material  enthalt,  mit  einer  zylindri-  40 
schen  Wand,  einer  Abschluliwand  an  einem  En- 
de  der  zylindrischen  Wand  und  einem  Abschluli- 
wandteil,  das  an  dem  anderen  Ende  der  zylindri- 
schen  Wand  montiert  ist,  wobei  der  Rotor  (18), 
der  Ankeraufbau  (6),  die  elektromagnetische  45 
Wicklung  (76)  und  die  Spulenfeder  (8)  durch  das 
Gehause  (88)  abgedeckt  sind. 

3.  Elektromagnetisch  gesteuerter  Federkupp- 
lungsmechanismus  nach  Anspruch  1  oder  2,  in  50 
dem  das  Abtriebsteil  (2)  einen  Schaftabschnitt 
(12)  aufweist,  der  sich  axial  erstreckt,  wobei  der 
Abtriebsansatz  (14)  und  der  Rotor  (18)  auf  dem 
Schaftabschnitt  angeordnet  sind,  das  Antriebs- 
teil  (4)  ist  drehbar  uber  dem  Schaftabschnitt  des  55 
Abtriebsteils  eingepalit  und  der  Rotor  (18),  der 
Ankeraufbau  (6),  die  elektromagnetische  Wick- 
lung  (76)  und  die  Spulenfeder  (8)  sind  innerhalb 
des  Raums  angeordnet,  der  von  dem  Gehause 

(88),  dem  Schaftabschnitt  (12)  des  Abtriebsteils 
und  dem  Antriebsteil  (4)  umgeben  ist. 

4.  Elektromagnetisch  betatigter  Federkupplungs- 
mechanismus  nach  Anspruch  1,  in  dem  der  elek- 
tromagnetische  Spulenaufbau  eine  Spule  (74) 
aus  nichtmagnetischem  Material  aufweist,  wobei 
die  Spule  eine  innere  Umfangswand  und  zwei  an 
den  Enden  der  inneren  Umfangswand  angeord- 
nete  Seitenwande  aufweist,  wobei  die  auliere 
Umfangsoberflache  der  Spule  offen  ist,  die  elek- 
tromagnetische  Spule  ist  in  einem  Raum  ange- 
ordnet,  der  durch  die  innere  Umfangswand  und 
beide  Seitenwande  gebildet  wird  und  eine  der 
zwei  Seitenwande  bilden  eine  Abschirmwand. 

5.  Elektromagnetisch  gesteuerter  Federkupp- 
lungsmechanismus  nach  Anspruch  1  ,  in  dem  das 
Federteil  des  Ankeraufbaus  eine  im  wesentli- 
chen  ringformige  Plattenfeder  enthalt,  die  mit 
dem  Stutzteil  an  jeder  anderen  Verbindungsstel- 
le  einer  Vielzahl  von  Verbindungsstellungen,  die 
voneinander  in  Umfangsrichtung  beabstandet 
sind,  und  mit  dem  Anker  an  den  verbleibenden 
Verbindungsstellungen  verbunden  ist. 

6.  Elektromagnetisch  gesteuerter  Federkupp- 
lungsmechanismus  nach  einem  der  Anspruche  1 
bis  5,  in  dem  der  elektromagnetische  Spulenauf- 
bau  ein  Gehause  (88)  mit  einer  zylindrischen 
Wand  und  Abschluliwanden  an  beiden  Enden  der 
zylindrischen  Wand  enthalt,  wobei  der  Rotor  (18), 
der  Ankeraufbau  (6),  die  elektromagnetische 
Wicklung  (76)  und  die  Spulenfeder  (8)  von  dem 
Gehause  (88)  abgedeckt  sind. 

7.  Elektromagnetisch  gesteuerter  Federkupp- 
lungsmechanismus  nach  Anspruch  6,  in  dem  das 
Gehause  (88)  einen  Hauptkorper  aufweist,  der 
die  zylindrische  Wand  und  eine  Abschluliwand 
bildet  und  ein  Endwandteil  enthalt,  das  an  den 
Hauptkorper  montiert  ist  und  die  andere  Ab- 
schluliwand  bildet. 

Revendications 

1.  Un  mecanisme  d'embrayage  a  ressort  a 
commande  electromagnetique  comprenant  un 
organe  de  sortie  rotatif  (2)  ayant  un  bossage  de 
sortie  (14)  et  un  rotor  (1  8),  un  organe  d'entree  ro- 
tatif  (4)  ayant  un  bossage  d'entree  (30)  adjacent 
au  bossage  de  sortie  (14),  un  ensemble  a  induit 
(6)  incluant  un  organe  de  support  (48)  et  un  induit 
(44)  relies  I'un  a  I'autre  parl'intermediaire  d'un  or- 
gane  a  ressort  (46),  un  ensemble  a  bobine  elec- 
tromagnetique  (10)  incluant  une  bobine  electro- 
magnetique  (76)  et  un  ressort  helicoidal  (8)  fixe 
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a  califourchon  sur  le  bossage  de  sortie  (14)  et  le 
bossage  d'entree  (30),  une  extremite  du  ressort 
helicoidal  (8)  etant  ancree  sur  I'organe  d'entree 
(4)  et  son  autre  extremite  a  I'ensemble  a  induit  5 
(6),  ledit  mecanisme  d'embrayage  a  ressort  etant 
d'un  type  tel  que,  lorsque  la  bobine  electroma- 
gnetique  (76)  est  alimentee,  I'induit  (6)  est  ma- 
gnetiquement  attire,  I'organe  a  ressort  (46)  est 
elastiquement  deforme  et  I'induit  (44)  est  attire  10 
vers  le  rotor  (1  8)  et,  par  la  contraction  du  ressort 
helicoidal  (8),  le  bossage  d'entree  et  le  bossage 
de  sortie  sont  couples  a  entraTnement  I'un  avec 
I'autre  et,  quand  la  bobine  electromagnetique 
(76)  n'est  pas  alimentee,  I'organe  a  ressort  (46)  15 
se  detend  elastiquement  et  I'induit  est  isole  du  ro- 
tor,  et  dans  lequel  le  rotor  (1  8),  I'ensemble  a  induit 
(6)  et  I'ensemble  a  bobine  electromagnetique 
(10)  sont  successivement  disposes  dans  cet  or- 
dre  dans  la  direction  axiale,  I'induit  (44)  est  posi-  20 
tionne  adjacent  au  rotor  (18),  la  bobine  electro- 
magnetique  (76)  est  positionnee  radialement 
vers  I'exterieurdu  ressort  helicoidal  (8),  I'ensem- 
ble  de  bobine  electromagnetique  (10)  inclut  un 
carter  (88)  ainsi  qu'une  paroi  de  blindage  en  un  25 
materiau  non  magnetique  positionnee  entre  la 
bobine  electromagnetique  (76)  et  I'ensemble  a 
induit  (6),  le  carter  ayant  une  paroi  cylindrique 
(102)  en  un  materiau  magnetique  s'etendant  a 
proximite  de  la  surface  circonferentielle  externe  30 
de  la  bobine  electromagnetique  (76)  et  vers  la 
surface  circonferentielle  externe  du  rotor  (18),  au 
moins  une  portion  de  I'organe  de  sortie  (2),  in- 
cluant  le  rotor  (1  8)  et  au  moins  une  portion  de  I'or- 
gane  d'entree  (4),  etant  constitutes  d'un  materiau  35 
magnetique  et,  quand  la  bobine  electromagnetique 
(76)  est  alimentee,  la  presence  d'un  chemin  ma- 
gnetique  traversant  le  carter  (88),  au  moins  une 
portion  de  I'organe  de  sortie  incluant  le  rotor  (1  8)  et 
au  moins  une  portion  de  I'organe  d'entree  (4)  en-  40 
traTnant  I'induit  (44)  a  etre  magnetiquement  atti- 
re  vers  le  rotor  (18). 

2.  Un  mecanisme  d'embrayage  a  ressort  a 
commande  electromagnetique  tel  que  revendi-  45 
que  dans  la  revendication  1  ,  dans  lequel  le  carter 
(88)  comprend  un  corps  principal  (92)  constitue 
d'un  materiau  magnetique  ayant  une  paroi  cylin- 
drique,  une  paroi  d'extremite  a  une  extremite  de 
la  paroi  cylindrique  et  une  paroi  d'extremite  mon-  50 
tee  sur  I'autre  extremite  de  la  paroi  cylindrique,  le 
rotor  (18),  I'ensemble  a  induit  (6),  la  bobine  elec- 
tromagnetique  (76)  et  le  ressort  helicoidal  (8) 
etant  recouverts  par  le  carter  (88). 

55 
3.  Un  mecanisme  d'embrayage  a  ressort  a 

commande  electromagnetique  tel  que  revendi- 
que  dans  la  revendication  1  ou  2,  dans  lequel  I'or- 
gane  de  sortie  (2)  a  une  portion  d'arbre  (12) 

s'etendant  dans  la  direction  axiale,  le  bossage  de 
sortie  (14)  et  le  rotor  (18)  sont  disposes  sur  la 
portion  d'arbre,  I'organe  d'entree  (4)  est  fixe  a  ro- 
tation  sur  la  portion  d'arbre  de  I'organe  de  sortie 
et  le  rotor  (18),  I'ensemble  a  induit  (6),  la  bobine 
electromagnetique  (76)  et  le  ressort  helicoidal  (8) 
sont  disposes  a  I'interieurde  I'espace  entoure  par 
le  carter  (88),  la  portion  d'arbre  (12)  de  I'organe 
de  sortie  et  I'organe  d'entree  (4). 

4.  Un  mecanisme  d'embrayage  a  ressort  a 
commande  electromagnetique  tel  que  revendi- 
que  dans  la  revendication  1  ,  dans  lequel  I'ensem- 
ble  a  bobine  electromagnetique  a  une  bobine 
(74)  constitute  d'un  materiau  non  magnetique,  la 
bobine  ayant  une  paroi  circonferentielle  interne 
et  deux  parois  laterales  disposees  aux  extremites 
de  la  paroi  circonferentielle  interne,  la  surface  cir- 
conferentielle  externe  de  la  bobine  etant  ouverte, 
la  bobine  electromagnetique  etant  disposee 
dans  un  espace  defini  par  la  paroi  circonferentiel- 
le  interne  et  les  deux  parois  laterales  et  I'une  des 
deux  parois  laterales  constituant  la  paroi  de  blin- 
dage. 

5.  Un  mecanisme  d'embrayage  a  ressort  a 
commande  electromagnetique  tel  que  revendi- 
que  dans  la  revendication  1,  dans  lequel  I'organe 
a  ressort  de  I'ensemble  a  induit  comprend  un  res- 
sort  a  lame  sensiblement  annulaire  relie  a  I'orga- 
ne  de  support  a  chaque  autre  position  de  liaison 
dans  une  pluralite  de  positions  de  liaison  espa- 
cees  les  unes  des  autres  circonferentiellement  et 
a  I'induit  aux  positions  de  liaison  restantes. 

6.  Un  mecanisme  d'embrayage  a  ressort  a 
commande  electromagnetique  tel  que  revendi- 
que  dans  I'une  quelconque  des  revendications  1 
a  5,  dans  lequel  I'ensemble  a  bobine  electroma- 
gnetique  inclut  un  carter  (88)  ayant  une  paroi  cy- 
lindrique  et  des  parois  d'extremite  aux  deux  ex- 
tremites  de  la  paroi  cylindrique,  le  rotor  (18),  I'en- 
semble  a  induit  (6),  la  bobine  electromagnetique 
(76)  et  le  ressort  helicoidal  (8)  etant  recouverts 
par  le  boitier  (88). 

7.  Un  mecanisme  d'embrayage  a  ressort  a 
commande  electromagnetique  tel  que  revendi- 
que  dans  la  revendication  6,  dans  lequel  le  carter 
(88)  comprend  un  corps  principal  formant  la  paroi 
cylindrique  et  une  paroi  d'extremite  et  un  organe 
de  paroi  d'extremite  monte  sur  le  corps  principal 
et  formant  I'autre  paroi  d'extremite. 
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