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Description 

The  present  invention  relates  generally  to  the 
field  of  bicycle  transmissions,  and  more  particu- 
larly,  relates  to  an  automatic  derailleur  shifter 
wherein  the  gear  ratio  between  the  driving  and 
driven  gears  can  be  automatically  varied  in  re- 
sponse  to  the  power  requirements. 

Bicycle  transmissions  wherein  the  gear  ratio 
can  be  automatically  varied  through  a  contractible 
and  expandable,  large  diameter  sprocket  wheel 
construction  in  response  to  the  effort  exerted  upon 
the  pedals  by  the  cyclist  are  known.  In  these  types 
of  devices  which  have  been  developed  for  use  with 
the  so-called  ten  speed  transmissions,  the  effective 
diameter  of  the  driving,  large  diameter  sprocket 
wheel  assembly  has  been  varied  by  providing  a 
plurality  of  cooperating  sprocket  gears  and  by 
changing  the  radial  positions  of  the  sprocket  gears. 
The  determination  of  the  radial  positions  of  the 
sprocket  gears  is  an  automatic  function  of  the  input 
torque  and  the  parts  are  so  arranged  that  by  in- 
creasing  the  torque,  the  effective  diameter  of  the 
sprocket  wheel  components  will  be  decreased 
against  the  bias  of  an  operating  spring  or  springs. 
Conversely,  by  decreasing  the  input  torque  applied 
at  the  pedals,  the  continuously  acting  spring  or 
springs  function  to  automatically  increase  the  effec- 
tive  diameter  of  the  sprocket  gears.  In  this  manner, 
the  gear  ratio  between  the  driving  gears  and  the 
drive  gears  can  be  effectively  automatically  varied. 

In  the  variable  large  diameter  sprocket  wheel 
types  of  transmissions,  it  was  the  usual  practice  to 
disconnect  and  remove  the  rear  derailleur  together 
with  its  control  cable  and  lever  and  to  permanently 
place  the  drive  chain  about  one  of  the  rear  small 
cluster  gears.  Accordingly,  all  changes  in  the  re- 
spective  gear  ratios  of  the  bicycle  transmissions 
were  accomplished  by  changing  the  effective  diam- 
eter  of  the  large  driving  gear.  However,  all  of  these 
types  of  prior  automatic  transmissions  suffered 
from  a  common  problem  in  that  the  increase  or 
decrease  in  the  effective  diameter  of  the  sprocket 
wheel  assembly  could  not  be  smoothly  made  and 
the  engagement  or  disengagement  of  the  driving 
sprockets  and  the  driving  chain  was  always  accom- 
panied  by  an  unwanted  and  uncontrollable  clatter 
or  shock,  a  condition  which  is  definitely  detrimental 
when  operating  any  bicycle  transmission,  and  is 
especially  so  under  racing  conditions.  Additionally, 
most  of  the  prior  designs  tended  to  be  cumber- 
some,  complicated  and  somewhat  ungainly  in  ap- 
pearance. 

Other  prior  workers  in  the  art  have  attempted 
to  improve  the  manner  of  varying  the  gear  ratio  by 
applying  special  constructions  at  or  about  the  clus- 
ter  gear  to  function  the  derailleur  for  gear  change 
purposes.  Some  of  the  prior  art  constructions  in- 

cluded  electrical  changers,  pneumatic  changers 
and  other  mechanical  devices  which  were  intented 
to  remotely  operate  the  derailleur.  So  far  as  is 
know,  most  or  all  of  the  prior  art  gear  changing 

5  devices  required  conscious  effort  on  the  part  of  the 
bicycle  rider  in  order  to  effect  the  desired  gear 
change. 

US-A-3  929  025  discloses  as  defined  by  the 
features  of  the  first  part  of  claim  1  an  automatic 

io  shift  control  for  bicycles  having  means  for  auto- 
matic  changing  the  rotation  ratio  between  the  wheel 
and  the  crank  by  sensing  changes  in  chain  tension. 
This  device  included  a  pivotally  mounted  control 
arm,  a  coil  spring,  an  idler  wheel  and  cable  means. 

75  Claim  11  is  concerned  with  an  associated 
method  to  shift  the  derailleur. 

The  prior  art  automatic  gear  ratio  changing 
constructions  have  tended  to  be  quite  complicated 
and  cumbersome  in  design,  thereby  resulting  in 

20  increased  manufacturing  costs,  in  increased  main- 
tenance  costs,  in  increased  weight  and  in  a  plural- 
ity  of  interacting  components  that  were  continually 
subject  to  breakdown  or  wear.  Accordingly,  the 
need  remains  to  provide  a  simple,  lightweight  and 

25  automatically  operating  mechanism  that  is  de- 
signed  to  easily  change  the  gear  ratio  of  a  bicycle 
transmission  in  a  smooth  manner  without  conscious 
effort  on  the  part  of  the  rider. 

The  present  invention  relates  generally  to  the 
30  field  of  automatic  bicycle  transmissions,  and  more 

particularly,  is  directed  to  an  improved  gear  ratio 
changing  assembly  featuring  a  derailleur  shifting 
mechanism  that  is  responsive  to  the  input  torque 
upon  the  drive  chain  to  automatically  shift  the  chain 

35  to  the  proper  sized  cluster  gear  for  optimum  op- 
erating  efficiency  over  a  varying  terrain. 

According  to  the  invention  an  automatic  shifter 
for  a  derailleur  attached  to  the  frame  of  a  bicycle  of 
the  type  having  a  large  drive  gear,  an  endless  drive 

40  chain,  a  rear  axle  and  a  cluster  of  driven  gears 
comprising  the  features  as  defined  in  claim  1  and 
the  associated  method  claim  1  1  to  shift  the  derail- 
leur. 

The  present  invention  is  adaptable  for  use  with 
45  substantially  all  bicycles  of  the  five  speed,  ten 

speed  and  twelve  speed  type  both  as  original 
equipment  when  installed  by  the  bicycle  manufac- 
turer  at  the  time  of  bicycle  assembly  and  as  a 
retrofit  by  either  the  bicycle  owner  or  by  a  bicycle 

50  shop  in  the  case  of  used  bicycles. 
The  automatic  derailleur  shifter  of  the  present 

invention  comprises  a  minimum  of  interacting  parts 
and  includes  generally  a  first,  frame  connected  arm 
which  is  fixed  in  position  and  which  is  attachable  to 

55  the  bicycle  frame  in  a  simple,  sturdy  manner  in  the 
vicinity  of  the  rear  axle.  A  movable  shifter  arm  is 
pivotally  interconnected  to  the  frame  connected 
arm  and  is  arranged  for  pivotal  movement  there- 

2 



3 EP  0  213  145  B1 4 

about.  The  movable  shifter  arm  rotatively  carries  a 
chain  roller  or  follower  for  imput  torque  sensing 
purposes.  The  follower  is  installed  to  press  down- 
wardly  upon  the  upper  run  of  the  bicycle  chain 
and,  when  the  chain  is  unstressed,  to  depress  the 
chain  upper  run  sufficiently  to  establish  an  initial 
position.  In  the  initial  position,  it  is  intended  that  the 
bicycle  chain  will  be  indexed  across  the  cluster 
gears  by  the  derailleur  to  a  position  wherein  the 
chain  will  be  engaged  by  the  smallest  of  the  cluster 
gears,  thereby  providing  the  maximum  gear  ratio 
capability  of  the  system. 

A  short  flexible  cable  is  interconnected  be- 
tween  a  portion  of  the  movable  shifter  arm  and  the 
cable  connector  of  a  conventional  derailleur  and 
the  cable  is  adjusted  to  urge  the  derailleur  to 
position  the  bicycle  chain  upon  the  smallest  of  the 
cluster  gears  when  the  chain  is  unstressed  and  the 
movable  shifter  arm  is  pivoted  to  its  initial  position. 
A  automatic  shifter  spring  is  interconnected  be- 
tween  a  portion  of  the  frame  connected  arm  and  a 
portion  of  the  movable  shifter  arm  to  continuously 
bias  the  movable  shifter  arm  and  the  chain  follower 
towards  the  initial,  chain  depressing  position.  A 
hydraulic  or  other  cylinder  or  other  movement  sta- 
bilizing  means  is  also  interconnected  between  the 
fixed  arm  and  the  movable  shifter  arm  to  control 
and  slow  the  pivotal  movement  of  the  movable 
shifter  arm  toward  the  initial  position  in  the  clock- 
wise  direction.  The  stabilizing  means  has  surpris- 
ingly  been  found  to  permit  smooth,  automatic  func- 
tioning  of  the  device  with  substantially  all  popular 
types  of  existing  derailleurs. 

When  stress  is  imposed  upon  the  bicycle 
chain,  for  example,  when  bicycling  up  an  incline  or 
hill,  the  additional  torque  that  must  be  applied  to 
the  pedals  will  act  to  additionally  tension  the  chain 
and  tend  to  straighten  the  upper  run  of  the  chain 
by  reducing  the  amount  of  chain  depression  im- 
posed  by  the  rotatable  follower.  The  straightening 
of  the  bicycle  chain  upper  run  will  force  the  chain 
roller  or  follower  upwardly  against  the  bias  of  the 
automatic  shifter  spring,  thereby  causing  the  roller 
attached  movable  shifter  arm  to  rotate  in  a  counter- 
clockwise  direction  relative  to  the  fixed  arm.  It  is 
noteworthy  that  the  counter-clockwise  rotation  of 
the  movable  shifter  arm  will  be  completely  unop- 
posed  by  the  hydraulic  cylinder  or  stabilizing 
means. 

The  geometry  of  the  system  is  so  designed 
that  the  counter-clockwise  rotation  of  the  movable 
shifter  arm  as  caused  by  increased  torque  upon 
the  pedals  will  impose  pulling  forces  on  the  short 
flexible  cable  to  thereby  cause  the  pantographic 
linkage  of  the  derailleur  to  urge  its  chain  shifting 
wheel  or  sprocket  transversely  inwardly  toward  the 
larger  of  the  cluster  gears.  As  the  hill  or  incline 
becomes  steeper,  additional  torque  must  be  ap- 

plied  at  the  pedals  by  the  rider  to  continue  upwar- 
dly,  thereby  increasingly  tending  to  linearly 
straighten  the  upper  run  of  the  bicycle  chain.  Addi- 
tional  upper  run  chain  straightening  will  result  in 

5  increasing  the  indexing  of  the  derailleur  across  the 
cluster  gears  until  the  bicycle  chain  is  shifted  to  the 
largest  of  the  small  cluster  gears.  In  this  position, 
the  maximum  mechanical  advantage  of  the  multi- 
speed  bicycle  transmission  will  have  been  auto- 

io  matically  reached. 
When  the  incline  has  been  successfully  tra- 

versed  and  the  rider  begins  to  descend,  maximum 
torque  will  no  longer  be  required  upon  the  pedals 
and  the  bicycle  chain  will  no  longer  be  stressed  to 

is  its  maximum.  Under  these  conditions,  the  auto- 
matic  shifter  spring  will  tend  to  overcome  the 
torque  or  stresses  in  the  bicycle  chain  and  will 
begin  to  depress  the  upper  run  of  the  chain.  This 
depression  in  turn  will  cause  rotation  of  the  mov- 

20  able  shifter  arm  in  a  clockwise  direction  as  the 
follower  increasingly  tends  to  depress  the  upper 
run  of  the  chain.  Depression  of  the  upper  run  of  the 
chain  will  cause  clockwise  rotation  of  the  movable 
shifter  arm  relative  to  the  fixed  arm  and  will  un- 

25  stress  the  short  flexible  cable  by  pushing  the  flexi- 
ble  cable  toward  the  derailleur.  The  unstressed 
flexible  cable  will  then  allow  the  existing  derailleur 
spring  to  function  the  pantograph  linkage  in  the 
usual  manner  to  cause  the  chain  shifting  sprocket 

30  to  index  the  chain  transversely  across  the  cluster 
gears  until  the  chain  is  properly  positioned  upon 
the  smallest  of  the  cluster  gears.  In  this  position, 
the  maximum  speed  gear  ratio  of  the  transmission 
design  will  have  been  reached. 

35  It  will  be  appreciated  that  the  arrangement  of 
parts  of  the  present  mention  could  produce  wild 
fluctuations  in  the  derailleur  operation  upon  sud- 
denly  passing  the  crest  of  a  hill  whereby  the  bicy- 
cle  chain  would  quickly  undergo  a  transition  from  a 

40  highly  stressed  condition  to  a  relatively  unstressed 
condition.  Without  more,  under  such  circum- 
stances,  the  automatic  shifter  spring  would  operate 
to  quickly  pull  the  movable  shifter  arm  rotatively  in 
a  clockwise  direction  about  the  fixed  arm,  thereby 

45  causing  an  wanted  rapid  indexing  of  the  derailleur 
chain  shifting  sprocket  in  a  direction  from  a  larger 
cluster  gear  towards  smaller  cluster  gear. 

In  order  to  prevent  such  wild,  uncontrolled 
movements,  a  hydraulic  cylinder  or  other  deterrent 

50  or  stabilizing  device  has  been  provided  and  is 
connected  intermediate  the  movable  shifter  arm 
and  the  fixed  arm  to  control  and  smooth  out  the 
operation  of  the  automatic  shifter  spring.  The  hy- 
draulic  flow  within  the  cylinder  has  been  designed 

55  to  permit  substantially  unrestricted  counter-clock- 
wise  rotation  of  the  movable  shifter  arm  while 
torque  is  being  applied  to  the  bicycle  chain  and  to 
considerably  restrict  the  movable  shifter  arm  rota- 
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tion  in  a  clockwise  direction  when  the  torque  is 
removed  from  the  bicycle  chain.  By  retarding  the 
clockwise  speed  of  rotation  of  the  movable  shifter 
arm  when  slack  in  the  chain  is  sensed  by  the 
follower,  indexing  of  the  derailleur  to  move  the 
chain  from  the  larger  of  the  cluster  gears  toward 
the  smaller  of  the  cluster  gears  will  be  slowed  to  a 
deliberate,  steady,  controlled  speed.  The  retarding 
device  also  serves  to  stabilize  the  operation  of  the 
automatic  shifter  throughout  the  normal  rotative 
motions  of  the  pedals  wherein  the  inherent  operat- 
ing  qualities  of  a  bicycle  will  result  in  a  cyclical 
rather  than  in  a  steady  application  of  torque  upon 
the  chain  as  the  bicycle  is  being  propelled. 

It  is  therefore  an  eject  of  the  present  invention 
to  provide  an  improved  automatic  derailleur  shifter 
for  a  bicycle  transmission  of  the  multi-speed  type. 

It  is  another  object  of  the  present  invention  to 
provide  a  novel  automatic  derailleur  shifter  for  a 
bicycle  transmission  which  comprises  a  fixed  frame 
connected  arm,  a  shifter  arm  movable  relative  to 
the  fixed  arm,  the  movable  shifter  arm  carrying  a 
follower  in  rotative  engagement  with  the  bicycle 
chain,  a  spring  biasing  between  the  two  arms  to 
urge  the  follower  to  depress  the  chain  and  a  cable 
interconnected  between  the  movable  shifter  and 
the  derailleur  to  automatically  shift  the  derailleur  in 
response  to  changes  in  chain  tension  as  sensed  by 
the  follower. 

It  is  another  object  of  the  present  invention  to 
provide  an  novel  automatic  derailleur  shifter  for  a 
bicycle  transmission  including  roller  means  to 
sense  tension  forces  in  the  bicycle  chain,  movable 
arm  means  carrying  the  roller  means  and  being 
pivotally  movable  in  response  to  changes  in  chain 
tension  forces  as  sensed  by  the  roller  means, 
cable  means  between  the  movable  arm  means  and 
the  derailleur  to  move  the  derailleur  when  the  mov- 
able  arm  means  is  pivotally  moved,  spring  means 
to  normally  bias  the  roller  means  against  the  chain 
and  stabilizing  means  to  retard  movement  of  the 
movable  arm  means  in  a  clockwise  direction  to 
urge  the  roller  means  toward  the  bicycle  chain. 

Other  objects  and  a  fuller  understanding  of  the 
invention  will  be  had  by  referring  to  the  following 
description  and  claims  of  a  preferred  embodiment 
thereof,  taken  in  conjunction  with  the  accompany- 
ing  drawings,  wherein  like  reference  characters  re- 
fer  to  similar  parts  throughout  the  several  views 
and  in  which: 

Fig.  1  is  a  partial  side  elevational  view  of  an 
automatic  derailleur  shifter  for  a  bicycle  trans- 
mission  in  accordance  with  the  present  inven- 
tion,  showing  the  upper  run  of  the  bicycle  chain 
in  a  relatively  unstressed,  depressed  condition. 
Fig.  2  is  a  partial,  side  elevational  view  similar  to 
Fig.  1,  showing  particularly  the  arrangement  of 
parts  with  the  bicycle  chain  under  torque  and 

with  the  upper  run  of  the  chain  in  substantially 
linear  condition. 
Fig.  3  is  an  enlarged,  exploded,  perspective 
view  of  the  automatic  derailleur  shifter  in  jux- 

5  taposition  to  a  derailleur. 
Fig.  4  is  an  enlarged  perspective  view  of  the 
automatic  derailleur  shifter  of  the  present  inven- 
tion  in  juxtaposition  to  a  derailleur. 
Fig.  5  is  an  enlarged,  cross  sectional  view  of  the 

io  stabilizing  cylinder. 
Fig.  6.  is  an  exploded,  perspective  view  of  the 
stabilizing  cylinder  of  Fig.  5. 
Figs.  7  and  7B  represent  an  enlarged,  partial  top 
plan  view  of  the  automatic  shifter  showing  the 

is  arrangement  of  parts  when  the  bicycle  chain  is 
in  the  depressed  condition  of  Fig.  1  and  with  the 
cluster  gears  schematically  illustrated  for  pur- 
poses  of  association. 
Figs.  8  and  8B  represent  an  enlarged,  partial  top 

20  plan  view  of  the  automatic  shifter  similar  to  Figs. 
7  and  7B  showing  the  arrangement  of  parts 
when  the  bicycle  chain  is  in  the  substantially 
linear  condition  of  Fig.  2  and  with  the  cluster 
gears  schematically  illustrated  for  purposes  of 

25  association. 
Fig.  9  is  a  diagrammatic  representation  of  the 
operating  parts  of  the  automatic  derailleur  shift- 
er. 
Fig.  10a  is  an  enlarged,  partial,  schematic  il- 

30  lustration  of  the  operation  of  the  stabilizing  hy- 
draulic  cylinder  when  the  movable  shifter  arm  is 
being  urged  in  a  counter-clockwise  direction. 
Fig.  10b  is  an  enlarged,  partial,  schematic  il- 
lustration  of  the  operation  of  the  stabilizing  hy- 

35  draulic  cylinder  when  the  movable  shifter  arm  is 
being  biased  in  a  clockwise  rotative  direction. 

Referring  now  to  the  drawings,  there  is  illus- 
trated  in  Figs.  1  and  2  a  portion  of  a  bicycle  10 
which  comprises  generally  a  frame  38  and  a  bicy- 

40  cle  chain  14  which  is  rotatively  driven  by  one  or 
more  large  drive  gears  16.  A  pair  of  right  and  left 
pedals  18,  20  are  arranged  to  supply  rotative  en- 
ergy  to  the  large  drive  gear  16  for  chain  rotative 
purposes  in  the  usual  manner.  In  the  illustrated 

45  embodiment,  a  pair  of  large  drive  gears  are  utilized 
in  conventional  manner  to  provide  for  the  common 
ten  speed  or  twelve  speed  bicycle  transmissions.  It 
will  be  appreciated,  however,  that  only  a  single 
large  drive  gear  16  is  necessary  to  function  the 

50  automatic  derailleur  shifter  12  of  the  present  inven- 
tion,  as  hereinafter  more  fully  set  forth. 

In  well  known  manner,  a  plurality  of  small  clus- 
ter  gears  22,  24,  26,  28,  30  are  rotatively  carried  on 
the  rear  bicycle  axle  34  in  the  usual  manner  for 

55  selective  engagement  by  the  bicycle  chain  14  as 
controlled  by  the  indexing  function  of  a  usual  de- 
railleur  32,  which  derailleur  is  conventionally  se- 
cured  adjacent  to  the  rear  axle  34  in  usual  manner. 

4 
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Still  referring  to  Figs.  1  and  2  and  additionally 
considering  Figs.  3  and  4,  the  automatic  derailleur 
shifter  12  of  the  present  invention  comprises  gen- 
erally  a  stationary,  frame  connected  arm  (pivot  arm 
means)  42,  which  arm  is  intended  to  be  fixedly 
secured  to  the  frame  38  of  the  bicycle  10.  As  best 
seen  in  Figs.  3  and  4,  the  fixed  arm  42  comprises 
a  bent  connecting  finger  46  for  convenient  connec- 
tion  upon  a  rearwardly  positioned  strut  of  the  bicy- 
cle  frame  38.  The  frame  connected  arm  42  termi- 
nates  rearwardly  in  a  rearwardly  open  axle  slot  48 
of  dimensions  suitable  to  overfit  and  secure  upon 
the  bicycle  rear  axle  34.  The  frame  connected  arm 
42  may  be  easily  secured  to  the  bicycle  frame  38 
simply  by  first  loosening  the  existing  rear  axle  nut 
36  sufficiently  to  allow  the  rear  axle  34  to  be 
positioned  within  the  rear  axle  slot  48.  With  the 
axle  34  positioned  within  the  rear  axle  slot  48  and 
with  the  bent  connecting  finger  46  engaged  upon  a 
portion  of  the  bicycle  frame  38,  the  nut  36  can  be 
conventionally  re-tightened  to  thus  secure  the  auto- 
matic  shifter  in  position. 

Still  referring  to  Figs.  3  and  4,  a  movable 
shifter  arm  (shifter  arm  means)  44  is  preferably 
fabricated  of  strong,  planar,  relatively  lightweight 
material  such  as  sheet  steel  or  aluminum  and  is 
pivotably  interconnected  with  the  frame  connected 
arm  42  through  an  affixed  pivot  pin  50.  The  frame 
connected  arm  42  is  provided  with  a  pivot  opening 
54  in  position  to  receive  the  pivot  pin  50  through  an 
intermediate  washer  52  to  facilitate  clockwise  and 
counter-clockwise  rotation  of  the  movable  shifter 
arm  44  relative  to  the  frame  connected  arm  42.  If 
desired,  an  enclosing  cover  56  can  be  employed 
over  the  washer  52  and  pivot  pin  50  to  provide  a 
finished  appearance.  Optionally,  an  automatic  shift- 
er  spring  could  be  s  =  designed  to  fit  within  the 
cover  56  and  could  be  arranged  to  bias  the  mov- 
able  shifter  arm  44  in  a  clockwise  rotative  direction 
relative  to  the  fixed  frame  connected  arm  42. 

The  movable  shifter  arm  44  forwardly  carries  a 
roller  shaft  60  upon  which  a  chain  roller  or  follower 
(follower  means)  58  is  rotatively  mounted.  Prefer- 
ably,  the  roller  shaft  60  is  longer  in  length  than  the 
width  of  the  chain  follower  58  whereby  the  chain 
follower  will  be  provided  with  limited  axial  move- 
ment  along  the  roller  shaft  60  in  response  to  the 
chain  indexing  operation  of  the  derailleur  32  in  the 
manner  hereinafter  more  fully  described.  Prefer- 
ably,  the  chain  contacting  portion  of  the  folly  is 
fabricated  of  an  extremely  tough,  wear  resistant, 
elastomeric  material  of  suitable  composition  to  pro- 
vide  long  use  without  chain  wear.  In  a  preferred 
construction,  a  conventional  securing  clip  62  can 
be  seated  within  the  roller  shaft  end  grove  63  in 
well  known  manner  to  secure  the  chain  follower  58 
upon  the  roller  shaft  60  in  a  readily  replaceable 
manner.  As  illustrated  in  Figs.  1  and  2,  the  chain 

roller  or  follower  58  is  positioned  to  normally  bias 
downwardly  against  the  upper  run  of  the  endless 
bicycle  chain  14  for  torque  sensing  purposes  in  the 
manner  hereinafter  more  fully  explained. 

5  In  spaced  relation  to  the  pivot  pin  50,  the 
movable  shifter  arm  44  is  provided  with  a  hole  or 
opening  72  to  receive  therein  one  end  70  of  the 
automatic  shifter  spring  (biasing  means)  64.  As 
best  seen  in  Figs.  3  and  4,  the  other  end  66  of  the 

io  coil  spring  64  is  engaged  upon  a  pin  68  which  is 
carried  in  fixed  manner  by  the  frame  connected 
arm  42  in  spaced  relationship  from  the  hole  72  . 
Optionally,  as  above  mentioned,  a  coil  spring  (not 
shown)  could  be  positioned  about  the  pivot  pin  50 

is  to  bias  the  movable  shifter  arm  relative  to  the  fixed 
arm  42.  The  geometry  of  the  system  is  such  that 
the  coil  spring  64  continuously  biases  the  movable 
shifter  arm  44  about  the  pivot  pin  50  in  a  clockwise 
direction  to  thereby  normally  urge  the  chain  fol- 

20  lower  58  into  engagement  with  the  upper  run  of  the 
bicycle  chain  14.  When  the  chain  14  is  relatively 
unstressed,  for  example  when  the  bicycle  is  travel- 
ing  either  along  a  horizontal  plane  or  on  a  downhill 
incline,  the  spring  64  functions  to  urge  the  follower 

25  58  against  the  upper  run  of  the  chain  14  to  thereby 
depress  the  chain  and  take  up  any  slack  in  the 
system.  See  Fig.  1  . 

When  the  bicycle  10  is  being  pedalled  uphill  so 
that  the  rider  (not  illustrated)  has  to  apply  more 

30  energy  at  the  bicycle  pedals  18,  20,  the  added 
torque  will  be  applied  directly  upon  the  chain  14  for 
bicycle  propelling  purposes  and  any  slack  in  the 
upper  run  of  the  chain  will  be  removed  due  to  the 
additional  applied  torque  in  the  system.  This  will 

35  result  in  a  tendency  to  straighten  the  upper  run  of 
the  chain  to  approach  linearity  as  additional  torque 
is  applied  at  the  pedals  18,  20.  As  the  applied 
torque  causes  the  upper  chain  run  to  approach 
linearity,  this  will  function  to  raise  the  chain  follower 

40  58  against  the  bias  of  the  coil  spring  64.  When  the 
chain  follower  58  is  thus  raised  by  the  applied 
torque  on  the  chain,  it  will  simultaneously  cause  a 
counter-clockwise  rotation  of  the  follower  affixed 
movable  shifter  arm  44  about  the  frame  affixed 

45  stationary  arm  42. 
Referring  now  to  Figs.  3,  4,  5  and  6,  a  stabiliz- 

ing  means  or  cylinder  88  is  set  forth.  In  the  illus- 
trated  embodiment,  the  stabilizing  means  88  is 
shown  as  a  hydraulic  cylinder.  However,  the  inven- 

50  tion  is  not  limited  to  such  a  construction  and  other 
stabilizing  means  which  can  be  designed  to  inhibit 
clockwise  rotation  of  the  movable  shifter  arm  44 
relative  to  the  bicycle  frame  38  could  be  employed 
with  equal  success. 

55  As  shown  in  the  illustrated  embodiment,  the 
hydraulic  cylinder  88  comprises  a  generally  hollow 
cylindrical  body  116  which  body  terminates  down- 
wardly  in  a  fixed,  bent  lower  connector  92  having  a 

5 
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conventional  threaded  end  93.  The  threaded  end 
93  is  received  through  an  opening  100  provided  in 
the  frame  connected  arm  42  whereby  the  lower 
end  of  the  cylinder  88  can  be  secured  to  the  frame 
connected  arm  42  in  sturdy  manner  by  employing 
a  conventional  threaded  nut  96  and  a  suitable 
spacer  97. 

The  upper  end  of  the  hollow  body  116  is 
closed  with  a  cap  118  through  which  a  piston  rod 
120  is  reciprocally  movable.  A  suitable  upper  fitting 
or  bushing  134  can  be  engaged  at  the  interior 
threads  138  to  suitably  guide  the  piston  rod  120.  A 
plurality  of  O-rings  136  are  employed  in  the  usual 
manner  to  prevent  leakage  of  the  hydraulic  fluid 
140  at  or  about  the  bushing  134.  The  piston  rod 
120  terminates  upwardly  in  a  bent  upper  connector 
90  which  may  include  threads  91  in  usual  manner. 
The  upper  connector  90  is  affixed  to  the  movable 
shifter  arm  44  at  the  connector  opening  98  by 
employing  a  conventional  nut  94  and  suitable  spac- 
er  95.  Thus  it  is  seen  that  the  cylinder  88  is 
interconnected  between  the  movable  shifter  arm  44 
and  the  fixed  frame  connected  arm  42  to  act  as  a 
deterrent  to  clockwise  rotation  of  the  movable  shift- 
er  arm  in  the  stabilizing  manner  hereinafter  are 
fully  set  forth. 

Still  referring  to  Figs.  5  and  6,  the  piston  rod 
120  terminates  downwardly  in  a  threaded  end  130 
to  threadedly  receive  thereon  a  nut  132  and  a 
securing  washer  131.  A  piston  122  is  upon  the 
lower  end  of  the  piston  rod  120  and  is  fabricated  of 
suitable  diameter  to  be  a  relatively  loose  fit  within 
the  interior  of  the  hollow  body  116  to  thereby 
permit  a  limited  quantity  of  hydraulic  fluid  140  to 
peripherally  flow  in  the  clearance  space  124  pro- 
vided  between  the  outer  periphery  of  the  piston 
122  and  the  inner  peripheral  surface  of  the  hollow 
cylinder  body  116  when  the  piston  is  moved  rela- 
tive  to  the  body.  A  hydraulic  port  126  is  drilled  or 
otherwise  provided  through  the  piston  122  to  facili- 
tate  the  flow  of  hydraulic  fluid  140  therethrough 
during  upward  piston  movement.  A  sealing  washer 
128  is  interposed  between  the  securing  washer  131 
and  the  both  of  the  piston  122  in  a  relatively  loose 
manner  whereby  the  washer  128  permits  free  flow 
of  hydraulic  fluid  through  the  port  126  when  the 
piston  122  and  piston  arm  120  are  being  moved 
upwardly  relative  to  the  cylinder  body  116.  (See 
Fig.  10a).  When  the  piston  arm  120  and  the  affixed 
piston  122  are  being  downwardly  urged  within  the 
hollow  body  116,  the  sealing  washer  128  will  be 
urged  upwardly  against  the  lower  terminus  of  the 
hydraulic  port  126  to  thereby  seal  the  port  and 
prevent  the  flow  of  hydraulic  fluid  therethrough. 
(See  Fig.  10b). 

Referring  now  to  Figs.  1  ,  2,  3  and  4,  a  conven- 
tional  derailleur  32  is  affixed  to  the  bicycle  frame 
38  adjacent  to  the  rear  axle  34  in  well  known 

manner,  for  example  by  employing  a  threaded  fas- 
tener  150  in  conventional  manner.  The  derailleur  32 
is  constructed  in  accordance  with  well  known  de- 
railleur  construction  principles  and  includes  gen- 

5  erally  a  pivoting  parallelogram  linkage  146,  148  to 
which  is  conventionally,  relatively  pivotally  ar- 
ranged,  a  chain  guide  152.  The  chain  guide  152 
rotatively  supports  the  upper  and  lower  chain  con- 
tacting  sprockets  142,  144  for  chain  shifting  and 

io  chain  takeup  purposes  in  manner  well  known  to 
those  skilled  in  the  art.  The  derailleur  32  is  entirely 
conventional  in  construction  and  forms  no  part  of 
the  present  invention.  Rather,  the  automatic  shifter 
12  of  the  present  invention  is  intended  to  operate 

is  with  substantially  all  popular,  existing  derailleurs  32 
and  to  provide  an  automatically  operating  substitu- 
tion  for  the  previous  control  cable  and  hand  operat- 
ing  lever  (both  not  shown)  which  were  formerly 
utilized  to  manually  function  the  derailleur  to  shift 

20  the  chain  across  the  plurality  of  cluster  gears  or 
driven  sprockets  22,  24,  26,  28,  30. 

As  illustrated,  a  control  cable  (cable  means)  74 
within  a  usual  cable  sheath  78  is  interconnected 
between  the  movable  shifter  arm  44  and  the  derail- 

25  leur  32  to  cause  indexing,  transverse  movement  of 
the  derailleur  in  an  automatic  manner  upon  rotative 
movement  of  the  movable  shifter  arm  44  relative  to 
the  fixed  arm  42. 

Upon  removal  of  the  existing  derailleur  control 
30  cable  (not  illustrated),  one  end  77  of  the  flexible 

control  cable  74  can  be  secured  to  the  derailleur 
32  at  the  existing  cable  terminal  construction  by 
employing  the  existing  terminal  connector  79. 
Thus,  upon  axial  movement  of  the  flexible  control 

35  cable  74,  as  controlled  by  pivotal  movement  of  the 
shifter  arm  44,  the  existing  derailleur  32  will  be 
caused  to  function  in  its  conventional  expected 
manner.  The  other  end  of  the  cable  sheath  78  can 
be  conventionally  secured  to  the  sheath  connector 

40  block  82  which  is  affixed  to  the  frame  connected 
arm  42  in  usual  manner.  Preferably,  a  sheath 
spring  80  is  interposed  between  the  end  of  the 
sheath  78  and  the  connector  block  82  to  accom- 
modate  length  variations  between  the  sheath  78 

45  and  the  control  cable  74  as  the  derailleur  32  is 
transversely  urged  across  the  plurality  of  cluster 
gears. 

The  end  of  the  control  cable  74  adjacent  to  the 
automatic  shifter  12  can  be  provided  with  a  con- 

50  ventional  cable  terminal  76,  which  terminal  is  suit- 
ably  engaged  within  the  opening  86  provided  in  the 
cable  connector  84  which  is  provided  in  a  portion 
of  the  movable  shifter  arm  44  in  spaced  relation- 
ship  from  the  pivot  pin  50.  See  Figs.  3  and  4.  It  will 

55  thus  be  seen  that  when  the  movable  shifter  arm  44 
is  caused  to  rotate  relative  to  the  fixed  frame 
connected  arm  42  about  the  pivot  pin  50  in  re- 
sponse  to  changes  in  chain  tension  as  sensed  by 

6 
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the  chain  roller  or  follower  58,  the  rotative  move- 
ment  of  the  movable  shifter  arm  44  thus  caused 
will  result  in  axial  movement  of  the  affixed  control 
cable  74  to  thereby  render  the  transverse  derailleur 
movement  directly  responsive  to  rotative  move- 
ment  of  the  movable  shifter  arm  44. 

As  best  seen  in  Fig.  3,  in  a  preferred  construc- 
tion,  the  movable  shifter  arm  44  is  positioned  with 
a  forward  adjusting  edge  or  cam  surface  102  which 
is  provided  immediately  rearwardly  of  the  follower 
58.  A  strength  adjusting  piston  103  having  an  ad- 
justing  notch  104  formed  in  the  rearward  end  there- 
of  is  reciprocal  within  the  stationary  barrel  106 
which  is  fixedly  carried  by  the  frame  connected 
arm  42.  A  control  spring  110  is  provided  to  nor- 
mally  bias  the  adjusting  piston  103  rearwardly,  or 
to  the  left  as  shown  in  Fig.  3.  As  illustrated,  the 
hollow  barrel  106  terminates  forwardly  in  a  thread- 
ed  end  108  to  receive  thereon  the  adjusting  knob 
112  ,  which  knob  preferably  includes  a  knurled 
portion  114  to  facilitate  threaded  adjustment. 

By  threadedly  turning  the  adjusting  knob  112 
relative  to  the  barrel  106,  the  coil  spring  110  can 
be  compressed  to  impose  increased  spring  bias 
against  the  adjusting  piston  103  and  thereby  in- 
creasingly  urge  the  piston  103  into  frictional  en- 
gagement  with  the  cam  surface  102  of  the  movable 
shifter  arm  44.  Preferably,  the  adjusting  notch  104 
is  employed  to  assure  positive  engagement  of  the 
operating  parts.  By  either  increasing  or  decreasing 
the  bias  of  the  spring  110,  the  frictional  engage- 
ment  of  the  adjusting  piston  103  against  the  cam 
surface  102  can  be  varied  to  thereby  increase  or 
decrease  the  ease  of  rotation  of  the  movable  shifter 
arm  44  relative  to  the  fixed  frame  connected  arm 
42  about  the  pivot  pin  50.  In  this  manner,  the 
automatic  shifter  12  can  be  fine-tuned  as  neces- 
sary  to  compensate  for  the  individual  characteris- 
tics  and  preferances  of  the  rider,  such  as  strength, 
weight,  individual  feel,  etc. 

Referring  now  to  Figs.  7A,  7B,  8A,  8B,  9,  10a 
and  10b,  the  operation  of  the  automatic  derailleur 
shifter  will  now  be  described.  When  the  bicycle 
chain  14  is  relatively  unstressed,  the  operating 
spring  64  will  normally  cause  clockwise  rotation  of 
the  movable  shifter  arm  44  about  the  pivot  50  to 
urge  the  chain  follower  58  against  the  chain  14, 
thereby  depressing  the  upper  run  of  the  chain  in 
the  manner  illustrated  in  Figs.  1  and  9.  Such  clock- 
wise  rotation  of  the  movable  shifter  arm  44  causes 
simultaneous  axial  movement  of  the  control  cable 
74  in  a  direction  toward  the  derailleur  32  to  thereby 
allow  the  derailleur  to  shift  toward  the  right  to  move 
the  bicycle  transmission  to  its  maximum  speed 
position  by  tending  to  align  the  derailleur  upper 
sprocket  142  with  the  smallest  cluster  gear  22.  This 
alignment  provides  the  maximum  gear  ratio  and 
highest  speed  for  substantially  level  or  downwardly 

inclined  road  conditions.  See  Figs.  7A  and  7B. 
Upon  reaching  upwardly  inclined  terrain 

wherein  the  cyclist  will  be  required  to  apply  addi- 
tional  forces  upon  the  pedals  18,  20,  the  chain  14 

5  will  be  additionally  stressed,  thereby  causing  the 
upper  run  of  the  chain  to  approach  linearity  in  the 
manner  illustrated  in  Fig.  2.  Under  such  stressed 
conditions,  the  chain  follower  58  will  be  urged  to 
rotate  the  movable  shifter  arm  about  the  pivot  50  in 

io  a  counter-clockwise  direction.  As  best  seen  in  Fig. 
9,  counter-clockwise  rotation  of  the  movable  shifter 
arm  44  will  axially  pull  the  control  cable  74  and 
thereby  function  the  derailleur  32  to  cause  the 
chain  14  to  index  transversely  across  the  cluster 

15  gears  22,  24,  26,  28,  30.  Increased  derailleur  de- 
flection  will  cause  the  derailleur  upper  sprocket  142 
to  tend  to  align  with  the  largest  gear  30  of  the 
plurality  of  cluster  gears  in  the  manner  illustrated  in 
Figs.  8A  and  8B  to  thus  provide  the  maximum 

20  mechanical  advantage  provided  by  the  bicycle 
gearing  system. 

Without  more,  should  the  torque  applied  upon 
the  bicycle  chain  14  be  removed,  for  example 
when  reaching  the  crest  of  a  hill,  the  operating 

25  spring  64  would  immediately  function  to  pull  the 
movable  shifter  arm  44  in  a  clockwise  direction 
about  its  pivot  50.  This  movement  would  cause  a 
considerable  shock  and  clattering  in  the  transmis- 
sion  because  such  a  sudden  application  of  the 

30  spring  forces  would  result  in  rapid  transverse 
movement  of  the  derailleur  upper  sprocket  142 
from  alignment  with  the  largest  cluster  gear  30  into 
alignment  with  the  smallest  cluster  gear  22  in  an 
uncontrolled  manner. 

35  In  order  to  prevent  such  wild  and  uncontrolled 
movements  of  the  derailleur,  the  stabilizing  or  de- 
terrent  bans  88  has  been  provided  to  restrain  the 
speed  of  rotation  of  the  movable  shifter  arm  44  in  a 
clockwise  direction  about  the  pivot  50. 

40  Referring  particularly  to  Fig.  10a,  it  will  be  seen 
that  when  the  stresses  applied  to  the  endless  chain 
14  are  sufficient  to  cause  the  chain  follower  58  to 
rotate  the  movable  shifter  arm  44  in  a  counter- 
clockwise  direction  about  the  pivot  50,  the  piston 

45  arm  120  will  simultaneously  be  pulled  upwardly 
relative  to  the  cylinder  body  116  to  thereby  urge 
the  piston  122  upwardly  within  the  cylinder  in  the 
direction  indicated  by  the  arrow  154.  Upward 
movement  of  the  piston  122  causes  the  sealing 

50  washer  128  to  be  urged  away  from  the  hydraulic 
port  126  and  into  engagement  with  the  lower  wash- 
er  131.  With  the  upward  movement  of  the  piston 
122,  the  hydraulic  fluid  140  freely  travels  through 
the  hydraulic  port  126  and  through  the  peripheral 

55  clearance  space  124  which  is  provided  between 
the  outer  periphery  of  the  piston  122  and  the 
interior  periphery  of  the  cylinder  body  116  to  there- 
by  provide  only  a  minimal  restraint  to  the  counter- 
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clockwise  rotation  of  the  movable  shifter  arm  44. 
Upon  removal  of  the  stresses  in  the  endless 

chain  14,  for  example  when  reaching  the  crest  of 
the  hill,  the  chain  follower  58  will  be  spring  urged 
by  the  bias  of  the  spring  64  to  attempt  to  depress 
the  upper  run  of  the  chain  and  thereby  cause 
clockwise  rotation  of  the  movable  shifter  arm  44. 
Clockwise  rotation  of  the  movable  shifter  arm  44 
about  the  pivot  50  will  cause  simultaneous  down- 
ward  movement  of  the  piston  rod  120  as  illustrated 
by  the  arrow  156.  See  Fig.  10b.  Downward  move- 
ment  of  the  piston  rod  120  and  the  affixed  piston 
122  will  cause  the  sealing  washer  128  to  engage 
over  and  seal  against  the  lower  terminus  of  the 
hydraulic  port  126  ,  thereby  effectively  closing  the 
port  to  the  passage  of  hydraulic  fluid  140. 

With  the  hydraulic  port  126  thus  covered  by 
the  sealing  washer  128,  the  hydraulic  fluid  can  only 
pass  about  the  peripheral  clearance  space  124 
provided  between  the  outer  periphery  of  the  piston 
122  and  the  inner  peripheral  surface  of  the  cylinder 
body  116.  This  restricted  hydraulic  passage  se- 
verely  restricts  the  vertical  upward  movement  of 
the  piston  122  relative  to  the  cylinder  body  116, 
thereby  stabilizing  or  retarding  the  speed  of  clock- 
wise  rotation  of  the  movable  shifter  arm  44  about 
the  pivot  50.  This  restricting  effect  causes  the 
derailleur  to  move  deliberately  and  slowly  across 
the  plurality  of  cluster  gears  from  the  position  illus- 
trated  in  Fig.  8B  to  the  position  illustrated  in  Fig. 
7B  and  thus  provides  an  extremely  smooth  and 
completely  acceptably  automatic  derailleur  shifting 
arrangement. 

Additionally,  as  above  mentioned,  it  will  be 
appreciated  that  power  is  not  applied  evenly  to  the 
pedals  18,  20  as  they  are  rotatively  driven  by  the 
rider.  Rather,  the  application  of  power  is  applied 
cyclicly  as  each  pedal  is  rotatively  driven  from  a 
position  past  the  top  of  its  arc  of  rotation  to  a 
position  near  the  both  of  its  arc  of  rotation.  Due  to 
the  cyclical  nature  of  the  application  of  torque  upon 
the  chain  14  by  rotation  of  the  pedals  18,  20,  there 
is  a  tendency  to  develop  rapid  fluctuations  in  the 
torque  applied  upon  the  chain,  which  fluctuations  in 
chain  tension  could  cause  rapid  arcuate  reciproca- 
tions  of  the  movable  shifter  44  about  its  pivot  50  as 
the  fluctuations  were  sensed  by  the  chain  follower 
58.  Such  a  condition  would  be  unacceptable  to  an 
ordinarily  sensitive  rider.  The  restricted  movement 
of  the  hydraulic  fluid  140  within  the  peripheral 
clearance  space  124  additionally  serves  to  prevent 
such  unwanted  movable  arm  reciprocation  even 
though  there  may  be  rapid  fluctuations  in  the  chain 
tension. 

Claims 

1.  An  automatic  shifter  (12)  for  a  derailleur  (32) 
attached  to  the  frame  (38)  of  a  bicycle  (10)  of 

5  the  type  having  a  large  drive  gear  (16),  an 
endless  drive  chain  (14),  a  rear  axle  (34)  and  a 
cluster  of  driven  gears  (22,  24,  26,  28,  30) 
comprising 

pivot  arm  means  (42)  secured  to  the  frame 
io  (38)  in  spaced  relation  from  the  derailleur; 

shifter  arm  means  (44)  pivotally  secured  to 
the  pivot  arm  means  to  move  relative  to  the 
frame; 

a  follower  means  (58)  attached  to  the  shift- 
15  er  arm  means,  the  follower  means  being  in 

contact  with  the  endless  drive  chain  (14)  to 
rotatively  move  the  shifter  arm  means  in  re- 
sponse  to  changes  in  tension  in  the  drive 
chain; 

20  biasing  means  (64)  interconnected  be- 
tween  the  pivot  arm  means  (42)  and  the  shifter 
arm  means  (44)  to  continuously  urge  the  fol- 
lower  means  (58)  into  contact  with  the  drive 
chain  (14); 

25  stabilizing  means  interconnected  between 
the  pivot  arm  means  (42)  and  the  shifter  arm 
means  (44)  to  retard  the  bias  of  the  biasing 
means  (64);  and 

cable  means  (74)  interconnecting  a  portion 
30  of  the  shifter  arm  means  (44)  and  the  derailleur 

to  move  the  derailleur  to  index  the  chain 
across  the  cluster  of  driven  gears  (22,  24,  26, 
28,  30)  in  response  to  pivotal  movement  of  the 
shifter  arm  means  (44); 

35  characterized  in  that 
the  stabilizing  means  comprise  a  cylinder, 

said  cylinder  comprising  a  body  (88),  a  mov- 
able  piston  (122)  within  the  body,  fluid  in  the 
body  and  means  to  restrict  movement  of  the 

40  piston  through  the  fluid  in  one  direction. 

2.  The  Automatic  shifter  of  claim  1  wherein  the 
pivot  arm  means  comprises  a  frame  connected 
arm  (42)  fixedly  secured  to  the  frame  (38),  the 

45  frame  connected  arm  being  provided  with  a 
rearwardly  open  slot  (48),  the  slot  (48)  being 
adapted  to  receive  the  rear  axle  (34)  therein. 

3.  The  automatic  shifter  of  claim  1  wherein  the 
50  pivot  arm  means  comprises  a  frame  connected 

arm  (42)  secured  to  the  frame  (38),  the  frame 
connected  arm  (42)  further  comprising  said 
adjusting  piston  (122),  the  piston  (122)  being  in 
contact  with  the  shifter  arm  means  (44). 

55 
4.  The  automatic  shifter  of  claim  3  wherein  the 

shifter  arm  means  (44)  comprises  a  cam  sur- 
face  (102),  the  piston  (122)  being  in  frictional 
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engagement  with  the  cam  surface  (102). 

5.  The  automatic  shifter  of  claim  4  and  adjuste- 
ment  means  to  vary  the  force  of  the  frictional 
engagement. 

6.  The  automatic  shifter  of  claim  1  wherein  the 
follower  means  comprises  a  chain  contacting 
roller  (58). 

7.  The  automatic  shifter  of  claim  6  wherein  the 
roller  (58)  comprises  a  body  that  is  fabricated 
of  wear  resistant,  elastomeric  material. 

8.  The  automatic  shifter  of  claim  6  wherein  the 
follower  means  further  comprises  a  roller  shaft 
(60)  affixed  to  the  shifter  arm  means  (44),  the 
roller  shaft  being  longer  than  the  width  of  the 
roller  (58)  whereby  the  roller  will  have  limited 
axial  movement  along  the  roller  shaft. 

9.  The  automatic  shifter  of  claim  1  wherein  the 
biasing  means  comprises  a  coil  spring  (110). 

10.  The  automatic  shifter  of  claim  1  wherein  the 
means  to  restrict  movement  of  the  piston  com- 
prises  a  hydraulic  port  (126)  in  the  piston  (122) 
and  a  sealing  washer  (128)  that  is  movable  to 
seal  the  hydraulic  port. 

11.  The  method  of  automatically  shifting  the  derail- 
leur  of  a  bicycle  transmission  according  to 
claim  1  to  move  the  drive  chain  (14)  of  a  multi- 
gear  bicycle  (10)  transversely  into  selective 
engagement  with  one  of  a  plurality  of  small 
cluster  gears  (22,  24,  26,  28,  30)  comprising 
the  steps  of 

securely  affixing  the  pivot  arm  means  (42) 
to  the  bicycle  (10)  in  spaced  relation  from  the 
derailleur; 

pivotally  securing  the  movable  shifter  arm 
(44)  to  the  pivot  arm  means  (42); 

affixing  a  chain  follower  (58)  upon  the 
movable  shifter  arm  (44)  and  applying  the 
chain  follower  (58)  against  the  bicycle  chain 
(14); 

rotating  the  bicycle  chain  applying  torque 
while  continuously  urging  the  chain  follower 
(58)  against  the  chain  in  a  direction  to  tend  to 
depress  a  portion  of  the  chain  (14); 

pivotally  moving  the  movable  shifter  arm 
(44)  by  the  chain  in  response  to  changes  in  the 
torque  applied  to  the  chain  (14); 

retarding  the  pivotal  movement  of  the 
movable  shifter  arm  (44)  relative  to  the  pivot 
arm  means  (42)  in  a  direction  tending  to  de- 
press  the  chain;  and 

interconnecting  the  flexible  cable  (74)  in- 

termediate  the  movable  shifter  arm  (44)  and 
the  derailleur  and  causing  the  derailleur  to 
index  the  chain  across  the  cluster  gears  (22, 
24,  26,  28,  30)  in  response  to  changes  in  chain 

5  tension  as  sensed  by  the  chain  follower  (58). 

12.  The  method  of  claim  12  wherein  the  continu- 
ously  urging  comprises  spring  biasing  the 
chain  follower  (38)  against  the  chain  (14). 

10 
13.  The  method  of  claim  11  wherein  the  continu- 

ously  urging  further  comprises  interconnecting 
a  spring  (110)  between  the  pivot  arm  means 
and  the  movable  shifter  arm  means. 

15 
14.  The  method  of  claim  11  wherein  the  rotating 

comprises  rotating  the  chain  follower  (58). 

15.  The  method  of  claim  11  wherein  the  retarding 
20  comprises  interconnecting  a  deterrent  means 

interdmediate  the  pivot  arm  means  (42)  and 
the  movable  shifter  arm  (44). 

16.  The  method  of  claim  15  wherein  the  deterrent 
25  means  comprises  the  hydraulic  cylinder  (88) 

and  the  retarding  further  comprises  restricting 
the  flow  of  hydraulic  fluid  in  one  direction. 

17.  The  method  of  claim  11  and  the  further  step  of 
30  frictionally  engaging  the  movable  shifter  arm 

(44)  with  a  portion  of  the  pivot  arm  means  (42). 

18.  The  method  of  claims  17  and  the  step  of 
varying  the  frictional  engagement  of  the  mov- 

35  able  shifter  arm  (44)  and  the  said  portion  of  the 
pivot  arm  means  (42). 

Patentanspruche 

40  1.  Automatische  Verstellvorrichtung  (12)  fur  eine 
Kettenschaltung  (32),  die  am  Gestell  (38)  eines 
Fahrrades  (10)  befestigt  ist  und  ein  groBes 
Antriebsrad  (16),  eine  endlose  Antriebskette 
(14),  eine  Hinterachse  (34)  und  einen  Block 

45  von  getriebenen  Radern  (22,  24,  26,  28,  30) 
besitzt  sowie 

-  einen  Schwenkarm  (42),  der  am  Gestell 
(38)  im  Abstand  zu  der  Kettenschaltung 
angebracht  ist, 

50  -  einen  Verstellarm  (44),  der  am  Schwen- 
karm  schwenkbar  angebracht  ist,  urn  re- 
lativ  zum  Gestell  bewegt  zu  werden, 

-  Mitlaufeinrichtungen  (58),  die  am  Verstel- 
larm  angebracht  sind  und  die  in  Beruh- 

55  rung  mit  der  endlosen  Antriebskette  (14) 
stehen,  urn  den  Verstellarm  in  Abhangig- 
keit  eines  Wechsels  in  der  Spannung  der 
Antriebskette  in  eine  Drehbewegung  zu 

9 
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versetzen, 
-  Federmittel  (64)  zwischen  dem  Schwen- 

karm  (42)  und  dem  Verstellarm  (44),  urn 
die  Mitlaufeinrichtung  stets  zu  einer  Be- 
ruhrung  mit  der  Antriebskette  (14)  zu 
zwingen, 

-  Stabilisierungsmittel  zwischen  dem 
Schwenkarm  (42)  und  dem  Verstellarm 
(44),  urn  die  Ruckstellkraft  der  Federmit- 
tel  (64)  zu  verzogern,  und 

-  ein  Kabel  (74),  das  einen  Teil  des  Ver- 
stellarmes  (44)  und  die  Kettenschaltung 
verbindet,  urn  die  Kettenschaltung  zur 
Einstellung  der  Kette  quer  zum  Block  der 
angetriebenen  Rader  (22,  24,  26,  28,  30) 
in  Abhangigkeit  von  der  Schwenkbewe- 
gung  des  Verstellarmes  (44)  zu  bewe- 
gen, 

dadurch  gekennzeichnet,  dal3  die  Stabilisie- 
rungsmittel  einen  Zylinder  aufweisen,  der  aus 
einem  Korper  (88),  einem  bewegbaren  Kolben 
(122)  innerhalb  des  Korpers  und  aus  einer 
Flussigkeit  innerhalb  des  Korpers  sowie  aus 
Mitteln,  urn  die  Kolbenbewegung  durch  die 
Flussigkeit  in  einer  Richtung  zu  begrenzen, 
besteht. 

2.  Automatische  Verstelleinrichtung  nach  An- 
spruch  1,  bei  der  der  Schwenkarm  mit  einem 
mit  dem  Gestell  verbundenen  Arm  (42)  verse- 
hen  ist,  der  test  am  Gestell  (38)  gesichert  ist 
und  mit  einem  nach  hinten  offenen  Schlitz  (48) 
versehen  ist,  der  zur  Aufnahme  der  Hinterach- 
se  (84)  ausgelegt  ist. 

3.  Automatische  Verstelleinrichtung  nach  An- 
spruch  1,  bei  der  der  Schwenkarm  einen  mit 
dem  Gestell  verbundenen  Arm  (42)  besitzt,  der 
am  Gestell  (38)  befestigt  ist  und  ferner  mit 
dem  Einstellkolben  (122)  versehen  ist,  der  in 
Beruhrung  mit  dem  Verstellarm  (44)  steht. 

4.  Automatische  Verstelleinrichtung  nach  An- 
spruch  3,  bei  der  der  Verstellarm  (44)  eine 
Nockenflache  (102)  aufweist  und  der  Kolben 
(122)  in  Reibkontakt  mit  dieser  Nockenflache 
(102)  steht. 

5.  Automatische  Verstelleinrichtung  nach  An- 
spruch  4,  bei  der  Einstellmittel  zur  Verande- 
rung  der  Kraft  der  Reibberuhrung  vorgesehen 
sind. 

6.  Automatische  Verstelleinrichtung  nach  An- 
spruch  1,  bei  der  die  Mitlaufeinrichtung  aus 
einer  die  Kette  beruhrenden  Rolle  (58)  besteht. 

7.  Automatische  Verstelleinrichtung  nach  An- 
spruch  6,  bei  der  die  Rolle  (58)  einen  Korper 
aufweist,  der  aus  einem  verschleiBbestandigen 
elastomeren  Material  hergestellt  ist. 

5 
8.  Automatische  Verstelleinrichtung  nach  An- 

spruch  6,  bei  der  die  Mitlaufeinrichtung  ferner 
eine  Rollenwelle  (60)  besitzt,  die  an  dem  Ver- 
stellarm  (44)  befestigt  ist  und  langer  als  die 

io  Breite  der  Rolle  (58)  ist,  so  dal3  die  Rolle  eine 
begrenzte  Axialbewegung  langs  der  Welle 
durchfuhren  kann. 

9.  Automatische  Verstelleinrichtung  nach  An- 
15  spruch  1,  bei  der  die  federnden  Mittel  aus 

einer  Wendelfeder  (110)  bestehen. 

10.  Automatische  Verstelleinrichtung  nach  An- 
spruch  1,  bei  der  die  Mittel,  urn  die  Bewegung 

20  des  Kolbens  zu  begrenzen,  aus  einer  hydrauli- 
schen  Offnung  (126)  im  Kolben  (122)  und  aus 
einem  Dichtring  (128)  bestehen,  der  zum  Ab- 
dichten  der  hydraulischen  Offnung  bewegbar 
ist. 

25 
11.  Verfahren  zum  automatischen  Verstellen  einer 

Kettenschaltung  eines  Fahrradgetriebes  nach 
Anspruch  1,  bei  dem  die  Antriebskette  (14) 
eines  Mehrgangfahrrades  (10)  quer  in  einen 

30  wahlweisen  Eingriff  mit  einem  von  mehreren 
kleineren  Zahnradblockradern  (22,  24,  26,  28, 
30)  gebracht  wird,  bestehend  aus  folgenden 
Schritten: 

sicheres  Befestigen  eines  Schwenkarmes 
35  (42)  am  Fahrrad  (10)  in  Abstand  zu  der  Ketten- 

schaltung; 
schwenkbares  Anbringen  eines  bewegba- 

ren  Verstellarmes  (44)  an  dem  Schwenkarm 
(42); 

40  Befestigen  eines  Kettenmitlaufers  (58)  am 
beweglichen  Verstellarm  (44)  und  Anlegen  die- 
ses  Kettenmitlaufers  (58)  an  die  Fahrradkette 
(14); 

Drehen  der  Fahrradkette  unter  Aufbringen 
45  eines  Drehmomentes  wahrend  gleichzeitig  der 

Kettenmitlaufer  (58)  zu  einem  Kontakt  mit  der 
Kette  in  einer  Richtung  gezwungen  wird,  urn 
einen  Teil  der  Kette  (14)  herunterzudrucken; 

Schwenken  des  beweglichen  Verstellar- 
50  mes  (44)  durch  die  Kette  in  Abhangigkeit  von 

Veranderungen  des  auf  die  Kette  (14)  ausge- 
ubten  Drehmoments; 

Verzogern  der  Schwenkbewegung  des  be- 
weglichen  Verstellarmes  (44)  relativ  zum 

55  Schwenkarm  (42)  und  zwar  in  einer  Richtung, 
in  der  die  Kette  heruntergedruckt  wird,  und 
Verbinden  eines  flexiblen  Kabels  (74)  zwischen 
dem  beweglichen  Verstellarm  (44)  und  der 
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Kettenschaltung  und  dadurch  Veranlassen  der 
Kettenschaltung,  die  Kette  quer  zu  den  Radern 
(22,  24,  26,  28,  30)  des  Zahnradblockes  in 
Abhangigkeit  von  Veranderungen  der  Ketten- 
spannung,  die  von  dem  Kettenmitlaufer  (58)  5 
erfaBt  wird,  zu  verstellen. 

12.  Verfahren  nach  Anspruch  11,  bei  dem  der 
standige  Druck  durch  Beaufschlagung  des  Ket- 
tenmitlaufers  (58)  durch  Federkraft  gegen  die  10 
Kette  (14)  erfolgt. 

13.  Verfahren  nach  Anspruch  11,  bei  dem  der 
standige  Druck  auBerdem  durch  das  Zwi- 
schenschalten  einer  Feder  (110)  zwischen  den  is 
Schwenkarm  und  den  beweglichen  Verstellarm 
geschieht. 

14.  Verfahren  nach  Anspruch  11,  bei  dem  das 
Drehen  aus  einem  Rotieren  des  Kettenmitlau-  20 
fers  (58)  besteht. 

15.  Verfahren  nach  Anspruch  11,  bei  dem  die  Ver- 
zogerung  durch  Zwischenschaltung  eines  Ab- 
haltemittels  zwischen  dem  Schwenkarm  (42)  25 
und  dem  beweglichen  Verstellarm  (44)  erreicht 
wird. 

16.  Verfahren  nach  Anspruch  15,  bei  dem  die  Ab- 
haltemittel  aus  einem  hydraulischen  Zylinder  30 
(88)  bestehen  und  die  Verzogerung  ferner 
durch  eine  Drosselung  der  Stromung  der  hy- 
draulischen  Flussigkeit  in  einer  Richtung  be- 
wirkt  wird. 

35 
17.  Verfahren  nach  Anspruch  11,  mit  dem  weiteren 

Schritt,  den  beweglichen  Verstellarm  (44)  mit 
einem  Teil  des  Schwenkarmes  (42)  in  Reib- 
kontakt  zu  bringen. 

40 
18.  Verfahren  nach  Anspruch  17,  mit  dem  weiteren 

Schritt,  den  Reibkontakt  des  beweglichen  Ver- 
stellarmes  (44)  mit  dem  Teil  des  Schwenkar- 
mes  (42)  zu  variieren. 

45 
Revendicatlons 

1.  Levier  de  deraillage  automatique  (12)  pour  un 
derailleur  (32)  monte  sur  le  cadre  (38)  d'une 
bicyclette  (10)  du  type  presentant  un  large  so 
pedalier  (16)  une  chaTne  sans  fin  (14)  un  axe 
arriere  (34)  et  un  jeu  de  pignons  d'entraTne- 
ment  (22,  24,  26,  28,  30)  comprenant  : 

-  un  bras  pivotant  (42)  monte  sur  le  cadre 
(38)  espace  du  derailleur;  55 

-  un  bras  de  deraillage  (44)  monte  pivotant 
sur  le  bras  pivotant  pour  se  deplacer  par 
rapport  au  cadre; 

-  un  senseur  (58)  attache  au  bras  de  de- 
raillage,  le  senseur  etant  en  contact  avec 
la  chaTne  sans  fin  (14)  pour  deplacer 
rotativement  le  bras  de  deraillage  en  re- 
ponse  a  des  changements  de  tension  de 
la  chaTne  d'entraTnement; 

-  des  moyens  de  pression  (64)  intercon- 
nected  entre  le  bras  pivotant  (42)  et  le 
bras  de  deraillage  (44)  pour  presser 
continument  le  senseur  (58)  en  contact 
avec  la  chaTne  d'entraTnement; 

-  un  cable  (74)  interconnectant  une  partie 
du  bras  de  deraillage  (44)  et  le  derailleur 
pour  deplacer  le  derailleur  afin  d'indexer 
la  chaTne  a  travers  le  jeu  de  pignons  (22, 
24,  26,  28,  30)  en  reponse  au  mouve- 
ment  de  pivotement  des  bras  de  derailla- 
ge  (44); 

-  des  moyens  de  stabilisation  interconnec- 
ted  entre  le  bras  de  pivotement  (42)  et  le 
bras  de  deraillage  (44)  pour  retarder  Tac- 
tion  des  moyens  de  pression  caracterise 
en  ce  que  les  moyens  de  stabilisation 
comprennent  un  cylindre,  ledit  cylindre 
comprenant  un  corps  (88),  un  piston 
(122)  mobile  a  I'interieur  du  corps,  un 
fluide  dans  le  corps  et  des  moyens  pour 
limiter  le  mouvement  du  piston  a  travers 
le  fluide  en  une  direction. 

2.  Levier  selon  la  revendication  1  ,  dans  lequel  les 
moyens  de  pivotement  comprennent  un  bras 
(42)  monte  fixement  sur  le  cadre  (38),  le  bras 
connecte  au  cadre  etant  muni  d'une  fente  ou- 
verte  (48)  s'etendant  vers  I'arriere,  la  fente  (48) 
etant  adaptee  pour  recevoir  I'axe  arriere  (34). 

3.  Levier  selon  la  revendication  1  ,  dans  lequel  les 
moyens  de  pivotement  comprennent  un  bras 
(42)  attache  sur  le  cadre  (38),  le  bras  (42) 
connecte  au  cadre  comprenant  de  plus  ledit 
piston  ajustable  (122)  en  contact  avec  le  bras 
de  deraillage  (44). 

4.  Levier  selon  la  revendication  3,  dans  lequel  le 
bras  de  deraillage  (44)  comprend  une  surface 
de  came  (102)  le  piston  (122)  etant  en  contact 
de  friction  avec  la  surface  de  came  (102). 

5.  Levier  selon  la  revendication  4  dans  lequel  des 
moyens  d'ajustement  sont  prevus  pour  faire 
varier  la  force  de  contact  de  friction. 

6.  Levier  selon  la  revendication  1,  dans  lequel  le 
senseur  comprend  un  rouleau  de  contact  avec 
la  chaTne  (58). 

11 
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7.  Levier  selon  la  revendication  6,  dans  lequel  le 
rouleau  (58)  comprend  un  corps  fabrique  en 
materiau  elastomere  resistant  a  I'usure. 

8.  Levier  selon  la  revendication  6,  dans  lequel  le  5 
senseur  comprend  un  arbre  (60)  de  rouleau 
fixe  sur  le  levier  de  deraillage  (44),  I'arbre  de 
rouleau  etant  plus  long  que  la  largeur  du  rou- 
leau  (58)  de  sorte  que  le  rouleau  ait  un  mouve- 
ment  axial  limite  le  long  de  I'axe.  10 

9.  Levier  selon  la  revendication  1  ,  dans  lequel  les 
moyens  de  pression  consistent  en  un  ressort 
helicoidal  (110). 

75 
10.  Levier  selon  la  revendication  1,  dans  lequel  les 

moyens  de  limitation  du  mouvement  du  piston 
comprennent  un  conduit  hydraulique  (126) 
dans  le  piston  (122)  et  un  joint  d'etancheite 
(128)  mobile  pour  obturer  le  conduit  hydrauli-  20 
que. 

11.  Methode  de  commande  automatique  du  derail- 
leur  d'une  transmission  de  bicyclette  selon  la 
revendication  1  pour  deplacer  la  chaTne  d'en-  25 
traTnement  (14)  d'une  bicyclette  (10)  a  pignons 
multiples,  transversalement  en  engagement  se- 
lectif  avec  I'un  des  pignons  (22,  24,  26,  28,  30) 
du  jeu  comprenant  les  etapes  suivantes  : 

-  fixation  du  bras  de  pivotement  (42)  sur  la  30 
bicyclette  en  position  espacee  du  derail- 
leur; 

-  montage  pivotant  du  bras  de  deraillage 
(44)  sur  le  bras  de  pivotement  (42); 

-  fixation  du  senseur  de  chaTne  (58)  sur  le  35 
bras  mobile  de  deraillage  (44)  et  applica- 
tion  du  senseur  de  chaTne  contre  le  chaT- 
ne  de  bicyclette; 

-  rotation  de  la  chaTne  de  bicyclette  appli- 
quant  un  couple  en  pressant  le  senseur  40 
de  chaTne  (58)  contre  la  chaTne  dans  une 
direction  tendant  a  appuyer  sur  une  par- 
tie  de  la  chaTne; 

-  pivotement  du  bras  de  deraillage  (44)  par 
la  chaTne  en  reponse  au  changement  de  45 
couple  applique  a  la  chaTne  (14); 

-  retardement  du  mouvement  de  pivote- 
ment  du  bras  de  deraillage  (44)  par  rap- 
port  au  bras  de  pivotement  (42)  dans  une 
direction  tendant  a  appuyer  sur  la  chaT-  50 
ne;  et 

-  interconnexion  du  cable  flexible  (74)  in- 
termediate  entre  le  bras  mobile  de  de- 
raillage  (44)  et  le  derailleur  provoquant  le 
deplacement  de  la  chaTne  sur  les  pi-  55 
gnons  arrieres  (22,  24,  26,  28,  30)  en 
reponse  aux  changements  de  tension  de 
la  chaTne  detectee  par  le  senseur  (58). 

12.  Methode  selon  la  revendication  11  dans  laquel- 
le  I'appui  continu  comprend  un  ressort  ap- 
puyant  le  senseur  de  chaTne  (58)  contre  le 
chaTne  (14). 

13.  Methode  selon  la  revendication  11  dans  laquel- 
le  I'appui  continu  comprend  en  outre  I'intercon- 
nexion  du  ressort  (110)  entre  le  bras  de  pivote- 
ment  et  le  bras  de  deraillage. 

14.  Methode  selon  la  revendication  11  dans  laquel- 
le  la  rotation  est  obtenue  par  la  rotation  du 
senseur  de  chaTne  (58). 

15.  Methode  selon  la  revendication  11  dans  laquel- 
le  le  retardement  comprend  un  moyen  efficace 
intermediate  entre  le  bras  de  pivotement  (42) 
et  le  bras  de  deraillage  (44). 

16.  Methode  selon  la  revendication  15  dans  laquel- 
le  les  moyens  efficaces  comprennent  le  cylin- 
dre  hydraulique  (88),  le  retardement  compre- 
nant  de  plus  la  limitation  du  flux  de  fluide 
hydraulique  dans  une  direction. 

17.  Methode  selon  la  revendication  11  comprenant 
de  plus  I'etape  ulterieure  d'engagement  a  fric- 
tion  du  bras  de  deraillage  (44)  avec  une  partie 
du  bras  de  pivotement  (42). 

18.  Methode  selon  la  revendication  17  comprenant 
de  plus  une  etape  de  variation  de  I'engage- 
ment  a  friction  du  bras  de  deraillage  mobile 
(44)  avec  ladite  partie  du  bras  de  pivotement 
(42). 
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