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Description 

BACKGROUND  OF  THE  INVENTION 

5  1  .  FIELD  OF  THE  INVENTION 

The  present  invention  relates  to  a  change-speed  hub  for  use  in  e.g.  a  bicycle  according  to  the  first 
portion  of  the  main  claim. 

w  2.  DESCRIPTION  OF  THE  RELATED  ART 

A  known  change-speed  hub  includes  first  and  second  sun  gears  rotatable  relative  to  a  fixed  shaft  and 
having  different  diameters  and  a  lock  control  mechanism  for  locking  the  sun  gears  to  and  releasing  the 
same  from  the  fixed  shaft.  The  fixed  shaft  further  includes  an  axially  movable  first  control  portion  having  a 

75  control  portion  for  controlling  a  clutch  element  and  externally  operable  at  one  distal  end  of  the  hub  body 
and  an  axially  movable  second  control  portion  having  a  control  portion  for  activating  the  lock  control 
mechanism  to  lock  either  the  first  or  second  sun  gear  to  the  fixed  shaft.  Accordingly,  by  moving  the  first 
control  portion,  the  clutch  is  operated  to  select  a  desired  transmission  channel.  Also,  by  moving  the  second 
control  portion,  one  of  the  first  and  second  sun  gears  is  locked  to  the  fixed  shaft.  In  this  way,  the  hub 

20  provides  a  plurality  of  speeds  (Japanese  published  patent  gazette  No.  53-14820).  Operation  requires  two 
control  members. 

Recently,  the  prior  art  has  suggested  a  further  type  of  change-speed  hub  having  only  one  control 
portion  ((DE-A-2458871). 

The  sun  gears  and  are  fixed  relative  to  the  fixed  shaft,  and  the  selection  of  the  transmission  path  is 
25  carried  out  by  engaging  various  sets  of  ratchet  claws  in  connection  with  the  transmission  rings  and  planet 

gear  carriers  respectively,  or  through  a  direct  path  via  gear  ring  .  The  selection  of  which  of  the  ratchet  claws 
is/are  to  engage  the  associated  gear  ring(s),  thereby  activating  one  of  the  possible  transmission  paths,  takes 
place  through  movement  of  clutches  by  the  (single)  control  member.  Operation  requires  a  large  control 
effort 

30  The  present  invention  attends  to  the  above-described  drawback  of  the  prior  art.  Hence,  the  invention's 
primary  object  is  to  provide  improved  change-speed  hub  which  provides  a  light  change  speed  operation 
feel  to  the  user  because  of  effectively  reduced  load  acting  on  the  control  portion  of  the  hub. 

SUMMARY  OF  THE  INVENTION 
35 

This  problem  is  solved  according  to  the  characterizing  features  of  the  main  claim. 
Functions  and  effects  of  the  above  construction  will  now  be  described. 
As  the  control  member  is  rotatably  operated  (or  moved  axially),  the  first  control  portion  acts  to  select 

the  transmission  channel  while  the  second  and  third  control  portions  act  to  select  the  sun  gear  to  be  locked 
40  by  the  lock  control  mechanism. 

As  described  above,  the  invention's  change-speed  hub  includes  the  sun  gears  having  different 
diameters,  the  lock  control  mechanism  for  controlling  locking  and  releasing  of  the  sun  gears  relative  to  the 
fixed  shaft  and  the  clutch  for  selecting  the  transmission  channel  from  the  drive  member  to  the  hub  body. 
Yet,  with  above-described  characterized  construction,  the  selection  of  the  transmission  channel  and  also 

45  that  of  the  sun  gears  to  be  locked  to  the  fixed  shaft  can  both  be  effected  by  the  very  simple  rotational 
operation  of  the  control  member.  Consequently,  the  invention's  change-speed  hub  can  provide  light 
operational  feel  and  also  reliable  and  error-free  operation. 

Further  and  other  objects,  features  and  effects  of  the  invention  will  become  more  apparent  from  the 
following  more  detailed  description  of  the  embodiments  of  the  invention  with  reference  to  the  accompanying 

50  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  partially  cutaway  front  view  showing  a  change-speed  hub  relating  to  one  preferred 
55  embodiment  of  the  present  invention, 

Fig.  2  is  a  perspective  view  showing  only  control  portions  and  lock  control  portions  of  a  control  member 
used  in  the  hub  of  Fig.  1  , 
Fig.  3  is  a  section  view  of  Fig.  2, 
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Figs.  4  (a)  through  4  (e)  are  views  illustrating  relationship  between  the  control  member  and  a  lock  control 
mechanism, 
Fig.  5  is  a  partially  cutaway  front  view  showing  a  fixed  shaft  alone, 
Fig.  6  is  a  section  view  taken  along  a  line  A-A  of  Fig.  5, 

5  Fig.  7  is  a  section  view  taken  along  a  line  B-B  of  Fig.  5, 
Fig.  8  is  a  section  view  of  the  control  member, 
Fig.  9  is  a  section  view  taken  along  a  line  C-C  of  Fig.  8, 
Fig.  10  is  a  section  view  taken  along  a  line  D-D  of  Fig.  8, 
Fig.  11  is  a  section  view  taken  along  a  line  E-E  of  Fig.  8, 

io  Fig.  12  is  a  section  view  taken  along  a  line  F-F  of  Fig.  8, 
Fig.  13  is  a  section  view  taken  along  a  line  G-G  of  Fig.  8, 
Fig.  14  is  a  section  view  taken  along  a  line  H-H  of  Fig.  8, 
Fig.  15  is  a  perspective  view  of  a  first  control  portion, 
Fig.  16  is  a  perspective  view  of  a  ball  pushing  element, 

is  Fig.  17  is  a  perspective  view  of  a  spacer, 
Fig.  18  is  a  perspective  view  of  a  control  portion, 
Figs.  19(a)  and  19(b)  are  views  illustrating  engagement/disengagement  relationship  among  a  clutch,  a 
drive  member  and  a  ring  gear  when  the  drive  member  is  rotated  in  a  reverse  direction, 
Fig.  20  is  a  partially  enlarged  front  view  showing  a  modified  arrangement  of  the  lock  control  portions, 

20  Fig.  21  is  a  section  view  showing  only  a  fixed  shaft,  lock  claws  and  sleeves  of  the  arrangement  of  Fig. 
20, 
Fig.  22  is  a  partial  front  view  showing  a  clutch  and  a  control  member  according  to  a  still  further  modified 
arrangement. 
Fig.  23  is  a  partial  front  view  showing  a  further  modified  arrangement  of  the  clutch  and  the  control 

25  member, 
Fig.  24  is  an  enlarged  front  view  showing  a  ring  gear  and  a  drive  member  of  a  modified  arrangement 
when  the  drive  member  is  rotated  reversely, 
Figs.  25  through  26  are  partial  section  views  illustrating  engaging  relationship  between  the  ring  gear  and 
the  drive  member  of  the  arrangement  of  Fig.  24;  in  which, 

30  Figs.  25(a)  and  25(b)  are  views  showing  the  ring  gear  being  engaged  with  the  drive  member  through  a 
transmission  claw, 
Figs.  26(a)  and  26(b)  are  views  showing  a  condition  where  the  ring  gear  and  the  drive  member  break  the 
power  transmission, 
Fig.  27  is  a  partially  enlarged  front  view  showing  a  ring  gear  and  a  drive  member  of  a  still  further 

35  modified  arrangement  when  the  drive  member  is  rotated  reversely, 
Figs.  28  through  29  are  partial  section  views  illustrating  engagement  relationship  between  the  ring  gear 
and  the  drive  member  of  the  arrangement  of  Fig.  27;  in  which, 
Figs.  28(a)  and  28(b)  are  views  showing  the  ring  gear  being  engaged  with  the  drive  member  through  a 
transmission  claw,  and 

40  Figs.  29(a)  and  29(b)  are  views  showing  a  condition  where  the  ring  gear  and  the  drive  member  break  the 
power  transmission. 

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

45  Preferred  embodiments  of  the  present  invention  will  be  now  described  in  particular  with  reference  to  the 
accompanying  drawings. 

Fig.  1  shows  a  five-speed,  change-speed  hub  capable  of  providing  two  high  speeds,  one  middle  speed 
and  two  low  speeds  for  use  in  a  bicycle.  This  change-speed  hub  mainly  includes  a  fixed  shaft  1  to  be  fixed 
to  a  bicycle  frame,  a  cylindrical  hub  body  2  rotatably  mounted  on  the  fixed  shaft  1,  a  drive  member  3 

50  rotatably  mounted  on  the  fixed  shaft  1  ,  a  cylindrical  gear  carrier  4  accommodated  in  the  hub  body  2  and 
carrying  planet  gears  meshing  with  sun  gears  to  be  described  later,  a  ring  gear  5  accommodated  in  the  hub 
body  2  and  having  an  internal  gear  51  meshable  with  the  planet  gears,  a  relay  member  6  for  relaying  a 
rotational  force  from  the  drive  member  3  to  the  gear  carrier  4,  a  first  transmission  claw  7  projectably  and 
retractably  disposed  between  the  drive  member  3  and  the  relay  member  6,  a  second  transmission  claw  8 

55  projectably  and  retractably  disposed  between  the  drive  member  3  and  the  ring  gear  5,  a  third  transmission 
claw  9  projectably  and  retractably  disposed  between  the  hub  body  2  and  the  ring  gear  5  and  a  fourth 
transmission  claw  10  projectably  and  retractably  disposed  between  the  hub  body  2  and  the  gear  carrier  4. 
Further,  a  clutch  20  is  provided  for  selectively  transmitting  the  force  of  the  drive  member  3  either  through  a 
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transmission  channel  via  the  gear  carrier  4  to  the  hub  body  2  or  through  a  further  transmission  channel  via 
the  ring  gear  5  to  the  hub  body  2  without  passing  the  gear  carrier  4. 

At  a  longitudinal  middle  position  of  the  fixed  shaft  1  ,  there  is  provided  a  key  30  axially  movable  within 
an  elongated  slot  extending  radially.  On  an  inner  peripheral  face  of  the  hub  body  2,  there  are  provided  a 

5  first  ratchet  21  engageable  with  the  third  transmission  claw  9  and  a  second  ratchet  22  engageable  with  the 
fourth  transmission  claw  10,  with  the  ratchets  21  and  22  being  disposed  with  a  predetermined  aixal  distance 
therebetween. 

At  one  distal  external  end  of  the  drive  member  3,  there  is  provided  a  chain  gear  31  engageable  with  a 
drive  chain  of  the  bicycle.  At  a  longitudinal  intermediate  position  of  the  drive  member  3,  there  is  supported 

io  the  second  transmission  claw  8.  Whereas,  the  first  transmission  claw  7  is  supported  to  the  inner  peripheral 
face  of  the  drive  member  3,  with  the  claw  7  being  urged  toward  the  relay  member  6  by  means  of  a  claw 
spring.  Also,  the  second  transmission  claw  8  is  urged  to  the  inner  peripheral  face  of  the  ring  gear  5  by 
means  of  a  claw  spring. 

On  the  inner  peripheral  face  of  the  gear  carrier  4  on  the  side  of  the  drive  member  3,  there  is  provided 
is  an  internal  gear  41  meshable  with  a  gear  61  mounted  on  an  end  portion  of  the  outer  periphery  of  the  relay 

member  6.  Further,  on  the  outer  periphery  opposite  to  the  drive  member  3,  there  is  supported  the  fourth 
transmission  claw  10,  with  the  claw  10  being  urged  toward  the  ratchet  22  by  means  of  a  claw  spring. 

On  the  inner  peripheral  face  of  the  ring  gear  5  on  the  side  of  the  drive  member  3,  there  is  provided  a 
ratchet  52  engageable  with  the  second  transmission  claw  8.  On  the  opposite  side  of  the  inner  peripheral 

20  face  of  the  ring  gear  5,  there  is  provided  the  internal  gear  51  .  At  a  longitudinal  intermediate  position  thereof, 
the  third  transmission  claw  9  is  supported,  with  the  claw  9  being  urged  towards  the  ratchet  21  by  means  of 
a  claw  spring. 

On  the  outer  peripheral  face  of  the  relay  member  6  on  the  side  of  the  drive  member  3,  there  is 
provided  a  ratchet  62  engageable  with  the  first  transmission  claw  7.  At  an  intermediate  position  of  the  outer 

25  peripheral  face,  there  is  formed  a  control  face  which  comes  into  contact  with  a  leg  portion  of  the  third 
transmission  claw  9  opposed  to  its  claw  portion  during  the  axial  movement  for  controlling  the  third 
transmission  claw  9. 

The  clutch  20  is  constructed  as  a  cylindrical  member  having  a  large  diameter  portion  and  a  small 
diameter  portion  divided  across  a  stepped  portion.  On  a  face  of  the  large  diameter  portion  opposing  to  the 

30  transmission  claw  7,  there  is  formed  a  cam  face.  Also,  on  an  inner  periphery  of  the  small  diameter  portion, 
there  provided  a  stopper  portion  engageable  with  the  key  30  for  stopping  rotation. 

Further,  the  fixed  shaft  1  rotatably  mounts,  at  axially  different  intermediate  positions  thereof,  a  first  sun 
gear  11  and  a  second  sun  gear  12.  Both  the  sun  gears  have  a  cylindrical  shape  and  define  teeth  on  its 
outer  periphery  and  the  first  sun  gear  11  is  larger  in  diameter  than  the  second  sun  gear  12.  On  the  other 

35  hand,  the  gear  carrier  4  rotatably  mounts  a  first  planet  gear  13  meshable  with  the  first  sun  gear  11  and  a 
second  planet  gear  14  meshable  with  the  second  sun  gear  12,  with  the  first  planet  gear  13  being  smaller  in 
diameter  than  the  second  planet  gear  14.  At  axially  different  positions  of  the  outer  peripheral  face  of  the 
fixed  shaft  1,  as  illustrated  in  Figs.  5  through  7,  there  are  provided  a  first  regulating  projection  71  and  a 
second  regulating  projection  72. 

40  On  the  inner  peripheral  face  of  the  first  sun  gear  1  1  ,  there  are  provided  two  pairs  of  first  lock  claws  73 
engageable  with  the  first  regulating  projection  71  ,  with  the  two  claws  73  of  each  pair  having  leading  ends 
directed  in  opposite  directions.  Similarly,  on  the  inner  peripheral  face  of  the  second  sun  gear  12,  there  are 
provided  two  pairs  of  second  lock  claws  74  engageable  with  the  second  regulating  projection  72,  with  the 
two  claws  74  of  each  pair  having  leading  ends  directed  in  opposite  directions.  These  first  and  second 

45  regulating  projections  71  ,  72  and  the  first  and  second  lock  claws  73,  74  together  constitute  a  lock  control 
mechanism  70  for  selectively  locking  and  releasing  the  sun  gears  11  and  12  relative  to  the  fixed  shaft  1.  On 
the  outer  periphery  of  the  fixed  shaft  1  ,  there  is  rotatably  mounted  a  control  member  80  which  is  operable 
externally  of  the  hub  body  2.  This  control  member  80  includes  a  first  control  portion  81  for  controlling  the 
clutch  20,  a  second  control  portion  82  for  causing  the  lock  control  mechanism  70  to  lock  the  first  sun  gear 

50  11  to  the  fixed  shaft  1  and  a  third  control  portion  83  for  locking  the  second  sun  gear  12  to  the  fixed  shaft  1. 
Then,  with  a  rotational  operation  on  this  control  member  80,  both  the  selection  of  the  transmission  channel 
and  also  that  of  the  sun  gears  to  be  locked  to  the  fixed  shaft  can  be  readily  effected  for  providing  a  plurality 
of  speeds. 

Further,  the  first  sun  gear  11  and  the  second  sun  gear  12  are  rotatable  relative  to  each  other.  Also,  the 
55  lock  claws  73  and  74  supported  to  the  inner  peripheral  faces  of  the  respective  sun  gears  11,  12  are  urged 

to  the  outer  peripheral  face  of  the  fixed  shaft  1  by  means  of  the  claw  springs.  Incidentally,  these  two  pairs 
of  the  lock  claws  73  and  74  can  be  substituted  by  one  pair  for  each. 

4 
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The  first  planet  gear  13  and  the  second  planet  gear  14  are  formed  integrally  with  each  other  and  are 
supported  to  the  gear  carrier  4  through  a  single  common  shaft.  Further,  the  first  planet  gear  13  is  meshed 
with  the  internal  teeth  51  of  the  ring  gear  5. 

The  control  member  80  has  a  length  extending  from  one  distal  end  of  the  fixed  shaft  1  to  a  portion  of 
5  the  shaft  1  carrying  the  second  regulating  projection  72.  Also,  the  control  member  80  is  loosely,  i.e. 

rotatably  mounted  on  the  fixed  shaft  1  . 
On  a  distal  end  of  the  control  member  80,  there  is  provided  a  disc-shaped  control  portion  84  having  a 

stopper  portion  for  stopping  an  end  of  a  change-speed  control  cable.  At  the  other  end  of  the  member  80, 
there  are  provided  the  second  and  third  control  portions  82  and  83.  Moreover,  at  intermediate  positions  of 

io  the  control  member  80,  there  are  provided  the  first  control  portion  81  and  an  elongated  inserting  slot  85  for 
receiving  the  key  30. 

The  first  control  portion  81,  as  best  shown  in  Fig.  15,  includes  a  first  cam  face  81a,  a  second  cam  face 
81b  continuous  with  the  first  cam  face,  a  third  cam  face  81  d  continuous  with  the  second  cam  face  81b 
through  a  stepped  portion  81c  therebetween,  and  a  fourth  cam  face  81  e,  with  the  first  through  fourth  cam 

is  faces  and  the  stepped  portion  being  dispersed  peripherally  in  said  order.  The  first  cam  face  81a  is  formed 
normal  to  the  axis  of  the  fixed  shaft  1.  Further,  this  first  control  portion  81  is  formed  independently  of  a 
cylindrical  body  80a  having  the  control  portion.  Specifically,  the  control  portion  81  is  formed  as  a  cylindrical 
member  including  a  radially  inwardly  extending,  disc-shaped  flange  portion  and  a  cylindrical  portion 
extending  axially  from  one  end  of  the  flange  portion.  This  cylindrical  control  portion  81  includes,  in  its  inner 

20  peripheral  face,  a  pair  of  opposed  engaging  grooves  86,  86  engageable  with  fork  portions  80g  (to  be 
described  later)  of  the  cylindrical  body  80a,  such  that  the  first  control  portion  81  is  unrotatably  connected 
with  the  cylindrical  body  80a. 

The  second  and  third  control  portions  82  and  83  are  formed  as  axially  extending  projections  comprised 
of  partial  cutouts  of  the  cylindrical  body  80a.  More  particularly,  as  illustrated  in  Fig.  2  and  also  in  Figs.  8 

25  through  12,  at  the  leading  end  of  the  cylindrical  body  80a,  there  are  formed  a  peripheral  groove  80b 
extending  in  the  peripheral  direction  and  a  plurality  of  axial  grooves  80c  extending  from  the  peripheral 
groove  80b  toward  the  control  portion  84.  Thus,  the  projecting  portions  between  these  grooves  80b  and  80c 
constitute  the  second  control  portion  82.  On  the  other  hand,  there  are  formed  a  plurality  of  axial  grooves 
80d  extending  from  the  leading  edge  of  the  cylindrical  body  80a  to  the  control  portion  84.  Then,  the 

30  projections  between  these  grooves  80d  constitute  the  third  control  portion  83.  Also,  there  is  formed  a 
communicating  groove  80e  extending  from  the  peripheral  groove  80b  to  the  leading  edge,  so  that  the  first 
regulating  projection  71  is  positioned  in  the  peripheral  groove  80b.  Then,  as  the  peripheral  groove  80b 
receives  the  first  regulating  projection  71  ,  as  shown  in  Figs.  2  and  3,  the  first  regulating  projection  71  and 
the  second  control  portion  82  are  axially  aligned  with  each  other.  Further,  as  the  second  regulating 

35  projection  72  is  positioned  externally  of  the  leading  edge  of  the  cylindrical  body  80a,  as  shown  in  Figs.  2 
and  3,  the  second  regulating  projection  72  and  the  third  control  portion  83  are  axially  aligned  with  each 
other.  Consequently,  the  first  lock  claws  73  are  engageable  with  the  first  regulating  projection  71  and  the 
second  control  portion  82;  whereas,  the  second  lock  claws  74  are  engageable  with  the  second  regulating 
projection  72  and  the  third  control  portion  83.  Then,  by  varying  the  peripheral  positions  of  the  second  and 

40  third  control  portions  82  and  83  relative  to  the  respective  regulating  projections  71  and  72,  the  respective 
lock  claws  73  and  74  are  controlled  as  illustrated  in  Figs.  4(a)  through  4(e). 

On  the  side  of  the  control  portion  84,  as  shown  in  Figs.  8,  13  and  14,  the  control  member  80  is  forked 
shaped.  Specifically,  the  control  member  80  includes,  at  this  portion  thereof,  a  pair  of  axially  extending  slits 
80f  and  a  pair  of  the  fork  portions  80g  formed  between  the  slits  80f.  Further,  at  an  intermediate  inner  portion 

45  of  each  fork  portion  80g,  there  is  formed  an  abutment  80h  which  comes  into  abutment  against  a  stepped 
portion  1a  formed  on  the  fixed  shaft  1  for  limiting  the  axial  movement  of  the  control  member  80. 

A  ball  pushing  element  15  is  provided  for  supporting  the  drive  member  3  to  the  fixed  shaft  1.  In  an 
inner  peripheral  face  of  this  ball  pushing  element  15,  as  shown  in  Fig.  16,  there  is  formed  a  peripherally 
extending  guide  groove  15a.  Then,  as  the  fork  portion  80g  is  inserted  into  the  guide  groove  15  along  the 

50  engaging  groove  86,  the  control  member  80  is  held  rotatable  relative  to  the  ball  pushing  element  15. 
Incidentally,  the  ball  pushing  element  15  is  axially  slidably  yet  unrotatably  fitted  on  the  fixed  shaft  1. 

The  control  portion  84  is  formed  independently  of  the  cylindrical  body  80a.  On  the  inner  peripheral  face 
of  the  control  portion  84,  as  shown  in  Fig.  18,  there  are  a  pair  of  projections  87  including  engaging  grooves 
87a  into  which  the  leading  ends  of  the  fork  portions  80g  are  engaged.  Further,  on  the  inner  side  of  this 

55  control  portion  84,  there  is  provided  a  spacer  16  having  a  peripheral  guide  groove  16a  for  guiding  the 
projection  87  (see  Fig.  19b),  so  that  this  spacer  16  is  only  axially  movable  relative  to  the  fixed  shaft  1. 

In  this  embodiment,  between  the  drive  member  3  and  the  relay  member  6,  there  is  provided  a 
projectable/retractable  fifth  transmission  claw  17  for  transmitting  rotational  force  of  the  drive  member  3 
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through  the  relay  member  6  to  the  gear  carrier  4  when  the  drive  member  3  is  rotated  in  the  reverse 
direction.  The  hub  body  2  includes,  in  its  inner  periphery,  a  braking  face  23.  Whereas,  the  gear  carrier  4 
includes,  in  its  end  periphery,  a  cam  face  42.  Further,  between  this  cam  face  42  and  the  braking  face  23, 
there  is  provided  a  braking  shoe  18,  as  a  braking  element,  radially  movable  via  a  rotary  member,  so  that  the 

5  reverse  rotation  of  the  drive  member  3  activates  the  shoe  18  for  braking. 
In  this  case,  as  illustrated  in  Fig.  19,  with  the  reverse  rotation  of  the  drive  member  3,  the  fifth 

transmission  claw  17  as  one  transmission  claw  becomes  engaged  with  a  reverse  tooth  formed  at  an 
intermediate  position  of  the  outer  peripheral  face  of  the  relay  member  6.  Then,  the  second  transmission 
claw  8  as  the  other  transmission  claw  supported  to  the  drive  member  3  becomes  depressed  as  the  claw 

io  end  of  this  claw  8  supported  to  the  drive  member  3  comes  into  contact  with  the  fifth  transmission  claw  17, 
so  that  the  depressed  second  transmission  claw  8  breaks  the  power  transmission  between  the  drive 
member  3  and  the  ring  gear  5.  That  is,  when  the  drive  member  3  is  rotated  in  the  forward  direction,  i.e.  the 
driving  direction,  as  illustrated  in  Fig.  19(a),  the  fifth  transmission  claw  17  becomes  engaged  with  the  drive 
membmer  3  and  the  second  transmission  claw  8  becomes  engaged  with  the  ring  gear  5.  Conversely,  when 

is  the  drive  member  3  is  rotated  in  the  reverse  direction,  i.e.  the  braking  direction,  as  illustrated  in  Fig.  19  (b), 
the  fifth  transmission  claw  17  comes  into  contact  with  the  second  transmission  claw  8  to  break  power 
transmission  between  the  drive  member  3  and  the  ring  gear  5. 

In  Fig.  1,  a  reference  numeral  19  denotes  a  return  spring  for  returning  the  control  member  80.  A 
numeral  40  denotes  a  return  spring  for  returning  the  clutch  20.  By  means  of  this  return  spring  40,  the  clutch 

20  20  is  engaged  with  the  first  control  portion  81  via  the  key  30.  Furhter,  a  reference  numeral  50  denotes  a 
return  spring  for  returning  the  relay  member  6.  A  numeral  60  denotes  a  control  ring  unrotatably  supported 
to  the  inner  peripheral  face  of  the  hub  body  2  and  for  depressing  the  third  transmission  claw  9  when  the 
drive  member  3  is  rotated  in  the  reverse  direction. 

Functions  and  operations  of  the  change-speed  hub  having  the  above-described  characterizing  construc- 
25  tion  of  the  invention  will  be  particularly  described  next. 

In  the  condition  shown  in  Fig.  1,  the  change-speed  hub  is  in  the  highest  speed  stage.  In  this  condition, 
the  clutch  20  and  the  relay  member  6  are  located  at  their  rightmost  positions.  The  first  lock  claws  73  of  the 
lock  control  mechanism  70  are  controlled  by  the  second  control  portion  82  so  that  the  claws  73  are 
engaged  with  the  first  regulating  projection  71  (see  Fig.  4(a))  thereby  to  lock  the  first  sun  gear  11  against 

30  rotation.  As  the  first  transmission  claw  7  engages  with  the  ratchet  62  of  the  relay  member  6,  the  power  from 
the  drive  member  3  is  transmitted  via  the  first  transmission  claw  7  and  the  relay  member  6  to  the  gear 
carrier  4.  Then,  this  power  transmitted  to  the  gear  carrier  4  is  further  transmitted  via  the  first  planet  gear  13 
to  the  ring  gear  5  and  the  third  transmission  claw  9  engaged  with  the  first  ratchet  21  to  consequently  the 
hub  body  2  for  rotating  the  same  at  the  top  speed. 

35  In  the  above  operation,  the  second  planet  gear  14  is  rotated  in  the  same  direction  as  the  first  planet 
gear  13.  However,  since  the  rotational  speed  transmitted  from  the  second  planet  gear  14  to  the  second  sun 
gear  12  is  lower  than  that  transmitted  from  the  first  planet  gear  13  to  the  ring  gear  5,  as  illustrated  in  Fig.  4- 
(a),  the  second  sun  gear  12  is  rotated  in  the  opposite  direction  to  that  of  the  force  acting  on  the  first  sun 
gear  11,  the  second  sun  gear  12  is  not  locked. 

40  Further,  in  the  above  operation,  the  second  transmission  claw  8  becomes  engaged  with  the  ratchet  52 
of  the  ring  gear  5.  However,  since  the  rotational  speed  transmitted  from  the  gear  carrier  4  to  the  ring  gear  5 
is  higher  than  that  transmitted  from  the  drive  member  3  via  the  second  transmission  claw  8  to  the  ring  gear 
5,  the  second  transmission  claw  8  only  slides. 

For  effecting  a  change  speed  operation  from  the  above-described  top  speed  stage  to  a  second  highest 
45  speed  stage,  the  control  member  80  is  rotated  so  that,  as  illustrated  in  Fig.  4(b),  the  third  control  portion  83 

causes  the  second  lock  claw  74  of  the  lock  control  mechanism  70  to  come  into  engagement  with  the 
second  regulating  projection  72  thereby  to  lock  the  second  sun  gear  12  againt  rotation.  Further,  the  second 
control  portion  82  acts  to  release  the  engagement  between  the  first  lock  claw  73  and  the  first  regulating 
projection  71  thereby  to  release  the  locked  condition  of  the  first  sun  gear  1  1  . 

50  Accordingly,  the  power  transmitted  through  the  first  transmission  claw  7,  the  relay  member  6  and  the 
gear  carrier  4  is  further  transmitted  via  the  second  planet  gear  14,  the  ring  gear  5  and  the  third  transmission 
claw  9  to  consequently  the  hub  body  for  rotating  the  same  at  the  second  highest  speed.  Incidentally,  in  the 
above  operation,  the  key  30  engaged  with  the  first  control  portion  81  effects  only  a  peripheral  displacement 
along  the  first  cam  face  81a  of  the  first  control  portion  81  and  the  clutch  20  does  not  effect  axial  movement. 

55  Also,  in  the  above  change  speed  operation,  the  second  transmission  claw  8  comes  into  engagement  with 
the  ratchet  52  of  the  ring  gear  5.  However,  since  the  rotational  speed  transmitted  from  the  gear  carrier  4  to 
the  ring  gear  5  is  higher  than  that  tranmitted  from  the  drive  member  3  via  the  second  transmission  claw  8  to 
the  ring  gear  5,  similarly  to  the  foregoing  case,  the  second  transmission  claw  8  only  slides. 
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For  effecting  a  change  speed  operation  from  the  above  second  highest  speed  stage  to  the  middle 
speed  stage,  the  control  member  80  is  further  rotated  for  causing  the  second  cam  face  81b  of  the  first 
control  portion  81  to  move  the  clutch  20  toward  the  gear  carrier  4  so  that  the  cam  face  of  the  clutch  20 
depresses  the  first  transmission  claw  7  to  break  the  power  transmission  from  the  drive  member  3  to  the 

5  relay  member  6.  Accordingly,  the  power  of  the  drive  member  3  is  transmitted  via  the  second  transmission 
claw  8,  the  ring  gear  5  and  the  third  transmission  claw  9  to  consequently  the  hub  body  2  for  rotating  the 
same  at  the  middle  speed.  In  this  case,  as  illustrated  in  Fig.  4(c),  the  third  control  portion  83  causes  the 
second  lock  claw  74  of  the  lock  control  mechanism  70  to  come  into  engagement  with  the  second  regulating 
projection  72  thereby  to  lock  the  second  sun  gear  12  against  rotation. 

io  Also,  in  the  above  operations,  the  second  control  portion  82  acts  to  release  the  engagement  between 
the  first  lock  claw  73  and  the  first  regulating  projection  71  ,  whereby  the  locked  condition  of  the  first  sun 
gear  1  1  is  released. 

The  intermediate  stepped  portion  of  the  clutch  20  is  placed  in  contact  with  the  terminal  edge  of  the 
relay  member  6. 

is  For  effecting  a  change  speed  operation  from  the  above  middle  speed  stage  to  the  second  lowest 
speed,  the  control  member  80  is  further  rotated  to  cause  the  third  cam  face  81  d  of  the  first  control  portion 
81  to  move  the  clutch  20  further  toward  the  gear  carrier  4.  Further,  as  illustrated  in  Fig.  4(d),  the  third 
control  portion  83  causes  the  second  lock  claw  74  of  the  lock  control  mechanism  70  to  come  into 
engagement  with  the  second  regulating  projection  72  thereby  to  lock  the  second  sun  gear  12  against 

20  rotation.  Also,  the  second  control  portion  82  acts  to  release  the  engagement  between  the  first  lock  claw  73 
and  the  first  regulating  projection  71  thereby  to  release  the  first  sun  gear  1  1  .  Accordingly,  with  the  above 
movement  of  the  clutch  20,  the  relay  membrer  6  moves  toward  the  gear  carrier  4  and  the  outer  peripheral 
control  face  of  this  relay  member  6  depresses  the  third  transmission  claw  9  to  break  the  power  transmission 
from  the  ring  gear  5  to  the  hub  body  2.  Thus,  the  power  of  the  drive  member  3  is  transmitted  via  the 

25  second  transmission  claw  8,  the  ring  gear  5,  the  second  planet  gear  14,  the  gear  carrier  4  and  the  fourth 
transmission  claw  10  consequently  to  the  hub  body  2  for  rotating  the  same  at  the  second  lowest  speed. 

In  the  above  operation,  the  first  planet  gear  13  rotates  in  the  same  direction  as  the  second  planet  gear 
14.  However,  since  the  rotational  speed  transmitted  from  this  first  planet  gear  13  to  the  first  sun  gear  11  is 
lower  than  that  transmitted  from  the  ring  gear  5  to  the  second  planet  gear  14,  the  first  planet  gear  13  rotates 

30  in  the  opposite  direction  to  that  of  the  force  acting  on  the  second  sun  gear  12,  whereby  the  first  sun  gear  11 
is  not  locked. 

For  effecting  a  change  speed  operation  from  the  above  second  lowest  speed  stage  to  the  lowest  speed 
stage,  the  control  member  80  is  further  rotated  to  cause  the  second  control  portion  82,  as  illustrated  in  Fig. 
4(e),  to  bring  the  first  lock  claw  73  of  the  lock  control  mechanism  70  into  engagement  with  the  first 

35  regulating  projection  71  thereby  to  lock  the  first  sun  gear  11  against  rotation.  Further,  the  third  control 
portion  83  acts  to  release  the  engagement  between  the  second  lock  claw  74  and  the  second  regulating 
projection  72  thereby  to  release  the  second  sun  gear  12.  Accordingly,  the  power  transmitted  from  the  drive 
member  3  via  the  second  transmission  claw  8  to  the  ring  gear  5  is  further  transmitted  via  the  first  planet 
gear  13,  the  gear  carrier  4  and  the  fourth  transmission  claw  10  consequently  to  the  hub  body  2  for  rotating 

40  the  same  at  the  lowest  speed.  Incidentally,  in  the  above  operations,  the  key  30  engaged  with  the  first 
control  portion  81  effects  only  a  peripheral  displacement  along  the  fourth  cam  face  81  e  continous  with  the 
third  cam  face  81  d  of  the  first  control  portion  81  and  the  clutch  20  does  not  move  in  the  axial  direction. 

The  above-described  various  transmission  channels  are  summarized  in  the  table  below,  in  which  a 
circle  mark  denotes  an  active  state  of  each  claw,  a  cross  mark  denotes  an  inactive  state  of  the  claw  where 

45  the  claw  is  released  from  engagement  by  the  clutch  20  and  the  control  portions  81  through  83.  A  triangular 
mark  denotes  a  partial  engagement  of  the  claw  where  the  claw  is  only  partially  engaged  in  the  power 
transmission  and  effects  a  sliding  movement  due  to  a  speed  difference. 

73  Claw  74  Claw  7  Claw  8  Claw  9  Claw  10  Claw 

highest  O  A  O  A  O  A 

2nd  highest  X  O  O  A  O  A 

middle  X  O  X  O  O  A 

2nd  lowest  A  O  X  O  X  O 

lowest  O  X  X  O  X  O 
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In  the  foregoing  embodiment,  the  change-speed  hub  is  designed  to  provide  the  five  speeds  of  the  two 
high  speeds,  the  middle  speed  and  the  two  low  speeds.  Instead,  the  hub  can  be  designed  to  provide  three 
speeds  of  two  high  speeds  and  one  middle  speed  or  of  two  low  speeds  and  one  middle  speed  or  to  provide 
four  speeds  of  two  high  speeds  and  two  low  speeds. 

5  In  the  foregoing  embodiment,  two  sun  gears  are  employed.  Instead,  the  specific  number  of  sun  gears 
can  vary  conveniently. 

Further,  the  operations  of  the  control  member  80  by  the  control  portion  84  are  effected  from  one 
direction  in  the  foregoing  embodiment.  Alternately,  it  is  also  conceivable  for  the  operations  to  be  effected 
from  the  two  opposite  directions,  i.e.  the  right  and  left  directions.  For  this  modified  arrangement,  for 

io  example,  in  Fig.  1,  it  is  conceivable  to  arrange  so  that  the  lock  claw  73  of  the  first  sun  gear  11  is  controlled 
by  the  control  portion  disposed  at  the  right  side  of  Fig.  1  while  the  lock  claw  74  of  the  second  sun  gear  12 
is  controlled  by  the  further  control  portion  disposed  at  the  left  side  of  Fig.  1. 

Further,  in  the  foregoing  embodiment,  the  lock  claws  73  and  74  are  supported  respectively  to  the  first 
and  second  sun  gears  11  and  12.  Instead,  as  illustrated  in  Figs.  20  and  21,  these  lock  claws  can  be 

is  supported  respectively  to  the  fixed  shaft  1  .  In  this  case,  the  control  operations  of  these  lock  claws  relative  to 
the  sun  gears  are  effected  by  means  of  sleeves  80i  and  80j  provided  to  the  control  member  80, 
respectively. 

Moreover,  the  change  speed  operations  by  using  the  control  portion  can  vary  in  many  other  ways  than 
those  described  in  the  foregoing  embodiment.  For  instance,  as  illustrated  in  Fig.  22,  the  change  speed 

20  operations  can  be  effected  by  operating  a  control  bar  89  along  the  fixed  shaft  1  .  In  this  case,  as  shown  in 
Fig.  1,  instead  of  moving  the  clutch  20  through  the  rotation  of  the  first  control  portion  81  having  a  plurality  of 
cam  faces  displaced  peripherally  of  the  fixed  shaft  relative  to  each  other,  the  control  bar  89  acts  in  place  of 
the  first  control  portion  81.  Then,  by  moving  this  control  bar  89  along  the  axis  of  the  fixed  shaft  1,  two 
separate  clutches  92  are  selectively  moved  for  operating  the  control  member  80.  More  specifically,  by 

25  pushing  the  control  bar  89  in  the  axial  direction,  a  rear  portion  92a  of  the  clutch  92  is  pushed  via  the  key  30 
and  then  a  front  portion  92b  having  a  cam  face  of  the  clutch  92  and  directely  connected  with  the  control 
member  80  is  rotated.  That  is,  this  front  portion  92b  when  pushed  by  the  clutch  rear  portion  92a  rotates 
about  the  fixed  shaft  1  together  with  the  control  member  80. 

The  above  axial  operation  of  the  control  bar  89  is  carried  out  by  the  user's  operation  of  an  unillustrated 
30  change-speed  lever  directly  connected  via  a  control  cable  with  a  bell  crank  (not  shown)  for  pushing  and 

pulling  the  control  bar  89.  Then,  when  the  control  bar  89  is  pushed,  the  clutch  92  is  pushed  via  the  key  30 
and  then  the  control  member  80  is  rotated.  Thus,  in  this  modified  construction,  the  control  portion  84  such 
as  illustrated  in  Fig.  1  is  not  necessary. 

Further,  as  illustrated  in  Fig.  23,  it  is  also  conceivable  that  the  axial  movement  of  the  control  member  88 
35  having  cam  faces  88a,  88b  forwardly  thereof  causes  engagement  and  disengagement  of  the  lock  claws  73 

and  74  supported  to  the  respect  sun  gears.  That  is,  the  axial  pushing  operation  of  the  control  bar  89  pushes 
the  clutch  20  via  the  key  30  against  the  urging  force  of  the  return  spring  40  and  simultaneously  therewith 
the  control  member  88  effects  an  axial  movement  to  engage  or  disengage  the  lock  claws  73  and  74.  This 
modified  construction  is  advantageous  for  its  simpleness,  since  the  clutch  and  the  control  member  are  not 

40  rotatably  operated. 
Further,  if  the  user  can  effect  the  change  speed  operations  by  such  straight  line  motions  rather  than  the 

rotary  motions,  the  user  can  benefit  from  greater  easiness  in  the  operations. 
The  construction  of  the  ball  pushing  element  15  can  also  vary  in  many  ways.  In  its  construction 

illustrated  in  Fig.  1,  the  element  15  includes  a  ball  receiving  face  in  its  inclinded  outer  peripheral  face  and  a 
45  plurality  of  balls  are  peripherally  dispersed  and  received  in  the  receiving  face  so  that  the  balls  per  se  are 

movable  in  the  peripheral  direction.  In  place  of  this,  for  example,  it  is  conceivable  to  define  a  plurality  of 
recesses  in  the  ball  receiving  face  of  the  element  5  for  receiving  the  balls  while  limiting  peripheral 
movements  of  the  same. 

Further,  according  to  the  braking  construction  described  in  the  foregoing  embodiment,  the  reverse 
50  rotation  of  the  drive  member  3  causes  the  fifth  transmission  claw  17  as  the  one  transmission  claw  to  come 

into  contact  with  the  second  transmission  claw  8  supported  to  the  drive  member  3  as  the  other  transmission 
claw  for  depressing  this  second  transmission  claw  8  thereby  to  break  the  power  transmission  from  the  drive 
member  3  to  the  ring  gear  5.  However,  this  operation  for  breaking  the  power  transmission  between  the  drive 
member  3  and  the  ring  gear  5  can  be  carried  out  in  many  other  ways. 

55  For  instance,  as  illustrated  in  Figs.  24  through  26,  a  claw  cage  91  is  attached  to  an  intermediate  portion 
on  the  outer  peripheral  face  of  the  drive  member  3  and  also  a  slide  spring  93  is  attached  to  the  ring  gear  5. 
So  that,  the  claw  cage  91  is  moved  via  the  fifth  transmission  claw  17  to  come  into  contact  with  the  second 
transmission  claw  8  for  depressing  the  same. 
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After  a  braking  operation  in  the  middle  or  low  speed  stages,  the  second  transmission  claw  8  is  returned 
in  the  following  manner.  That  is,  when  the  drive  member  3  is  rotated  in  the  forward  direction,  i.e.  the  driving 
direction,  this  drive  member  3  per  se  effects  free  rotation  relative  to  the  ring  gear  5.  However,  as  shown  in 
Figs.  25  and  26,  since  the  claw  cage  91  is  unmovable  because  of  the  slide  spring  93  fitted  on  the  ring  gear 

5  5,  there  occurs  mutual  rotation  between  the  claw  cage  91  and  the  drive  member  3  thereby  to  retrun  the 
second  transmission  claw  8.  Incidentally,  when  the  drive  member  3  and  the  ring  gear  5  are  rotated  relative 
to  each  other  as  in  the  high  speed  stages,  the  claw  cage  91  is  placed  in  abutment  against  the  drive 
member  3  and  therefore  the  slide  spring  93  slides  relative  to  the  ring  gear  5. 

The  operation  for  breaking  the  power  transmission  between  the  drive  member  3  and  the  ring  gear  5  can 
io  be  effected  still  alternately  as  described  below. 

In  this  further  modified  construction,  as  shown  in  Fig.  27,  the  slide  spring  93  is  fitted  on  the  relay 
member  6  so  as  to  limit  movement  of  the  claw  cage  94  having  a  guide  portion  94a  projecting  from  the 
leading  end  of  its  claw  portion.  This  construction  effects  the  same  functions  as  that  shown  in  Fig.  24.  In  this 
case,  when  the  drive  member  3  is  rotated  in  the  braking,  i.e.  reverse  direction,  the  drive  member  3  effects  a 

is  free  rotation  relative  to  the  relay  member  6.  On  the  other  hand,  since  the  claw  cage  94  has  its  movement 
limited  by  the  slide  spring  93,  the  cage  94  is  rotated  ralative  to  the  drive  member  3.  Accordingly,  the  fifth 
transmission  claw  17,  as  shown  in  Fig.  29(a),  causes  the  drive  member  3  to  come  into  engagement  with  the 
relay  member  6  while  the  second  transmission  claw  8,  as  shown  in  Fig.  29(b),  acts  to  release  the 
engagement  between  the  drive  member  3  and  the  ring  gear  5  thereby  to  break  the  power  transmission 

20  between  the  drive  member  3  and  the  ring  gear  5.  Incidentally,  in  the  middle  and  low  speed  stages,  the 
operations  will  take  in  the  opposite  manners  to  those  described  above.  That  is,  as  shown  in  Fig.  28(b),  the 
second  transmission  claw  8  causes  the  drive  member  3  and  the  ring  gear  5  to  come  into  engagement  with 
each  other  and  acts  also  to  release  the  engagement  between  the  drive  member  3  and  the  ring  gear  5  as 
shown  in  Fig.  28(a). 

25  In  the  above  construction,  the  slide  spring  93  is  fitted  on  the  relay  member  6.  Alternately,  as  shown  in 
Fig.  24,  the  slide  spring  93  can  be  fitted  on  the  ring  gear  5. 

The  invention  may  be  embodied  in  other  specific  forms  without  departing  from  the  essential  characteris- 
tics  thereof.  The  present  embodiments  are  therefore  to  be  considered  in  all  respects  as  illustrative  and  not 
restrictive,  the  scope  of  the  invention  being  indicated  by  the  appended  claims  rather  than  by  the  foregoing 

30  description. 

Claims 

1.  A  change-speed  hub  having: 
35  a  fixed  shaft  (1); 

a  hub  body  (2)  rotatably  mounted  on  the  fixed  shaft  (1); 
a  drive  member  (3)  rotatably  mounted  on  the  fixed  shaft  (1)  for  transmitting  a  drive  force  to  the  hub 
body  (2)  selectively  through  a  plurality  of  transmission  channels; 
clutch  means  (20,  92,  71  ,  72,  73,  74)  for  selecting  one  from  the  transmission  channels; 

40  a  plurality  of  sun  gears  (11,  12)  rotatably  mounted  on  the  fixed  shaft  (1)  and  having  diameters  differing 
from  each  other; 
whereby  said  sun  gears  (11,  12)  have  axial  movements  thereof  substantially  limited; 
a  control  member  (80)  being  rotatably  mounted  on  the  fixed  shaft  (1); 
said  control  member  (80)  including  at  least  a  first  control  portions  (81)  each  for  controlling  one  of  said 

45  clutches  (20,  92),  and 
said  control  member  (80)  being  operable  externally  of  said  hub  body  (2)  for  providing  a  plurality  of 
speeds  through  the  selection  of  said  transmission  channel, 
characterized  in  that 
said  clutch  means  includes  lock  claws  (73,  74)  provided  on  the  sun  gears  (11,  12)  and  engaging 

50  members  (71,  72)  provided  on  the  fixed  shaft  (1)  for  engaging  with  the  lock  claws  (73,  74),  the  lock 
claws  (73,  74)  being  urged  in  engaging  directions  with  the  engaging  members  and  that 
said  control  means  (80)  includes  a  clutch  control  member  shiftable  in  a  region  of  the  sun  gears,  said 
clutch  control  member  having  a  plurality  of  effecting  portions  (83,  82)  positioned  in  accordance  with  the 
positions  of  corresponding  engaging  members  (71,  72),  said  effecting  portions  (83,  82)  prohibiting,  in 

55  dependence  on  the  position  of  the  control  member,  engagement  between  certain  predetermined  lock 
claws  (73,  74)  and  the  corresponding  engaging  members  (71  ,  72)  by  shifting  to  predetermined  relative 
positions  with  respect  to  the  engaging  members  (83,  82). 
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2.  A  change-speed  hub  according  to  claim  1  characterized  in  that  said  effecting  members  (83,  82)  include 
cam  surfaces  that  displaces  the  lock  claws  (73,  74)  in  a  disengaging  direction  from  the  engaging 
members  with  a  rotation  of  the  sun  gears  (11,12)  when  the  effecting  members  (83,  82)  are  shifted  to 
said  predetermined  relative  positions. 

5 
3.  A  change-speed  hub  according  to  claim  2  characterized  in  that  said  control  member  is  rotatable  about 

the  fixed  shaft  (1)  and  that,  with  a  rotation  of  the  effecting  portions  (83,  82)  to  said  predetermined 
relative  positions,  said  lock  claws  move  along  said  cam  surfaces  and  out  of  engaging  areas  with  the 
engaging  members  before  engaging  with  the  engaging  members  (71  ,  72). 

10 
Patentanspruche 

1.  Mehrgangnabe,  welche  folgendes  aufweist: 
eine  feststehende  Welle  (1); 

is  einen  drehbar  auf  der  feststehenden  Welle  (1)  angebrachten  Nabenkorper  (2); 
ein  drehbar  auf  der  feststehenden  Welle  (1)  angebrachtes  Antriebsteil  (3)  zum  selektiven  Ubertragen 
einer  Antriebskraft  uber  eine  Vielzahl  von  Ubertragungskanalen  auf  den  Nabenkorper  (2); 
eine  Kupplungseinrichtung  (20,  92,  71,  72,  73,  74)  zur  selektiven  Auswahl  eines  der  Ubertragungskana- 
le; 

20  eine  Vielzahl  von  drehbar  auf  der  feststehenden  Welle  (1)  angebrachten  Sonnenradern  (11,  12),  die 
jeweils  einen  unterschiedlichen  Durchmesser  aufweisen; 
wobei  die  Bewegungen  der  Sonnenrader  (11,  12)  in  axialer  Richtung  im  wesentlichen  begrenzt  sind; 
ein  drehbar  auf  der  feststehenden  Welle  (1)  angeordnetes  Betatigungsteil  (80); 
wobei  das  Betatigungsteil  (80)  mindestens  jeweils  einen  ersten  Betatigungsbereich  (81)  zur  jeweiligen 

25  Ansteuerung  einer  der  Kupplungen  (20,  92)  aufweist,  und 
wobei  das  Betatigungsteil  (80)  von  auBerhalb  des  Nabenkorpers  (2)  so  betatigbar  ist,  dal3  sich  durch 
die  Auswahl  des  Ubertragungskanals  eine  Vielzahl  von  Gangen  ergibt, 
dadurch  gekennzeichnet, 
dal3  die  Kupplungseinrichtung  auf  den  Sonnenradern  (11,  12)  vorgesehene  Feststellklauen  (73,  74) 

30  sowie  auf  der  feststehenden  Welle  (1)  vorgasehene  Eingriffsteile  (71,  72)  fur  den  Eingriff  mit  den 
Feststellklauen  aufweist,  wobei,  die  Feststellklauen  in  Richtung  des  Eingriffs  mit  den  Eingriffsteilen 
gespannt  sind,  und  dal3 
die  Betatigungseinrichtung  (80)  ein  in  einem  Bereich  der  Sonnenrader  verstellbares  Kupplungsbetati- 
gungsteil  aufweist,  welches  eine  Vielzahl  von  Wirkteilen  (83,  82)  aufweist,  die  entsprechend  der 

35  jeweiligen  Position  entsprechender  Eingriffsteile  (71,  72)  angeordnet  sind,  wobei  die  Wirkteile  (83,  82) 
je  nach  der  Stellung  des  Betatigungsteils  den  Eingriff  zwischen  bestimmten  vorgegebenen  Feststell- 
klauen  (71  ,  72)  und  der  entsprechenden  Eingriffsteile  (71  ,  72)  dadurch  verhindert,  dal3  es  in  vorgegebe- 
ne  relative  Positionen  bezuglich  der  Eingriffsteile  (83,  82)  umschaltet. 

40  2.  Mehrgangnabe  nach  Anspruch  1  ,  dadurch  gekennzeichnet,  dal3  die  Wirkteile  (83,  82)  Nockenflachen 
aufweisen,  welche  die  Feststellklauen  (73,  74)  In  einer  Richtung  verschieben,  in  welcher  eine  Freiset- 
zung  aus  dem  Eingriff  mit  den  Eingriffsteilen  bei  Drehung  der  Sonnenrader  (11,  12)  erfolgt,  wenn  die 
Wirkteile  (83,  82)  in  die  vorgegebenen  relativen  Positionen  umgeschaltet  werden. 

45  3.  Mehrgangnabe  nach  Anspruch  2,  dadurch  gekennzeichnet,  dal3  das  Betatigungsteil  urn  die  festste- 
hende  Welle  (1)  drehbar  ist,  und  dal3  bei  Drehung  der  Wirkteile  (83,  82)  in  die  vorgegebenen  relativen 
Positionen  die  Feststellklauen  sich  entlang  der  Nockenflachen  und  aus  Bereichen  des  Eingriffs  mit  den 
Eingriffsteilen  bewegen,  ehe  sie  mit  dem  Eingriffsteilen  (71,  72)  in  Eingriff  gelangen. 

50  Revendications 

1.  Moyeu  de  changement  de  vitesse  comprenant  : 
-  un  axe  fixe  (1), 
-  un  element  de  moyeu  (2)  monte  en  rotation  sur  I'axe  fixe  (1), 

55  -  un  element  d'entrainement  (3)  monte  en  rotation  sur  I'axe  fixe  (1)  pour  transmettre  une  force 
d'entrainement  a  I'element  de  moyeu  (2)  de  maniere  selective  par  I'intermediaire  d'une  pluralite 
de  canaux  de  transmission, 
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-  un  moyen  de  transmission  (20,  71,  72,  73,  74,  92)  pour  selectionner  I'un  des  canaux  de 
transmission, 

-  une  pluralite  de  pignons-satellite  (11,  12)  montes  en  rotation  sur  I'axe  fixe  (1)  et  ayant  des 
diametres  differents  I'un  de  I'autre,  de  fagon  que  les  dits  pignons-satellite  (11,  12)  aient  leurs 

5  mouvements  axiaux  sensiblement  limites, 
-  un  element  de  commande  (80)  etant  monte  en  rotation  sur  I'axe  fixe  (1), 
-  le  dit  element  de  commande  (80)  comprenant  au  moins  des  premieres  parties  de  commande  (81) 

pour  commander  chacune  I'un  des  dits  embrayages  (20,  92)  et, 
-  le  dit  element  de  commande  (80)  pouvant  etre  manoeuvre  de  I'exterieur  du  dit  element  de  moyeu 

io  (2)  pour  obtenir  une  pluralite  de  vitesses  par  I'intermediaire  du  choix  du  dit  canal  de  transmission, 
CARACTERISE  en  ce  que  : 

-  le  dit  moyen  d'embrayage  comprend  des  griffes  de  blocage  (73,  74)  formees  sur  les  pignons- 
satellite  (11,  12)  et  des  elements  de  prise  (71,  72)  formes  sur  I'axe  fixe  (1)  pour  venir  en  prise 
avec  les  griffes  de  verrouillage  (73,  74),  les  griffes  de  verrouillage  (73,  74)  etant  sollicitees  dans 

is  des  directions  de  prise  par  les  elements  de  prise  et 
-  le  dit  moyen  de  commande  (80)  comprend  un  element  de  commande  d'embrayage  pouvant  etre 

deplace  dans  une  region  des  pignons-satellite,  le  dit  element  de  commande  d'embrayage  ayant 
une  pluralite  de  parties  actives  (83,  82)  placees  en  fonction  des  positions  des  elements  de  prise 
correspondants  (71,  72),  les  dites  parties  actives  (83,  82)  empechant,  en  fonction  de  la  position 

20  de  I'element  de  commande,  la  prise  entre  certaines  griffes  de  verrouillage  predeterminees  (73, 
74)  et  les  elements  de  prise  correspondants  (71,  72)  en  decalant  les  positions  relatives 
predeterminees  par  rapport  aux  elements  de  prise  (83,  82)  (modifications  de  I'impression). 

2.  Moyeu  de  changement  de  vitesse  selon  la  revendication  1  caracterise  en  ce  que  les  dits  elements 
25  actifs  (83,  82)  comprennent  des  surfaces  de  cames  qui  deplacent  les  griffes  de  verrouillage  (73,  74) 

dans  une  direction  de  debrayage  par  rapport  aux  elements  de  prise  avec  une  rotation  des  pignons- 
satellite  (11,  12)  lorsque  les  elements  actifs  (83,  82)  sont  decales  vers  les  dites  positions  relatives 
predeterminees. 

30  3.  Moyeu  de  changement  de  vitesse  selon  la  revendication  2  caracterise  en  ce  que  le  dit  element  de 
commande  est  rotatif  autour  de  I'axe  fixe  (1)  et  en  ce  que,  sous  I'effet  d'une  rotation  des  parties  actives 
(83,  82)  vers  les  dites  positions  relatives  predeterminees,  les  dites  griffes  de  verrouillage  se  deplacent 
le  long  des  dites  surfaces  de  cames  et  se  degagent  des  zones  de  prise  avec  les  elements  de  prise 
avant  de  venir  en  prise  avec  les  elements  de  prise  (71  ,  72). 
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