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Description 

The  present  invention  relates  generally  to 
wheel  suspensions,  and  more  particularly  to  front 
wheels  suspensions  on  bicycles. 

Many  attempts  at  designing  a  resilient,  shock- 
absorbing  wheel  suspension  for  bicycles  have  been 
made,  and  in  all  cases  four  main  design  factors 
and  problems  emerge.  One,  the  mechanical  sys- 
tem  to  effectively  absorb  bump  energy  must  be 
light  in  weight.  Two,  the  forces  of  pedaling  a  bicy- 
cle  should  not  be  absorbed  in  the  system  resulting 
in  inefficiencies  to  the  rider's  energy  output.  Three, 
the  structural  rigidity  of  the  front  wheel  must  be 
maintained  with  respect  to  the  handle  bars  steering 
the  bicycle.  Four,  the  suspension  system  must 
perform  in  conjunction  with  standard  bicycle  de- 
signs  and  components  such  as  quick  wheel  re- 
moval,  rim  friction  brakes,  head  set  bearing  assem- 
blies,  and  removable  handlebar  connecting  stems. 

While  the  most  obvious  approach  to  designing 
a  bicycle  suspension  system  may  be  to  incorporate 
current  technologies  from  off-road  motorcycles, 
there  are  several  factors  which  limit  its  adaptability. 
Motorcycle  suspensions  are  designed  around  the 
effects  and  demands  of  a  high  powered  motor  for 
locomotion,  while  a  bicycle  suspension  must  deal 
with  the  limited  output  of  human  power;  the  major 
difference  being  the  cyclic  loading  of  the  suspen- 
sion  from  pedaling  a  bicycle,  also  factors  such  as 
unloading  of  a  motorcycle's  suspension  under  pow- 
er  and  loading  of  the  suspension  upon  braking 
contribute  to  the  differences.  In  addition,  motorcy- 
cles  encounter  much  greater  speeds  than  that  of  a 
bicycle  and  have  much  greater  acceleration  of 
mass  to  deal  with  at  those  speeds. 

Therefore,  simply  adapting  current  motorcycle 
technology  onto  a  bicycle  is  not  feasible.  However, 
given  the  advanced  design  of  motorcycle  suspen- 
sion  there  are  some  technologies  which  can  be 
brought  over  and/or  altered  to  meet  the  needs  of  a 
bicycle  suspension  system.  These  technologies 
being  the  telescopic  sliding  tube  design  and  a 
shock-dampening  system  to  turn  bump  energy  into 
viscous  heat  loss. 

A  wheel  suspension  according  to  the  preamble 
of  claim  1  is  known  from  FR-A-1  086  016. 

The  invention  is  as  defined  in  claim  1  . 
The  foregoing  and  other  objects,  features  and 

advantages  of  the  present  invention  will  be  appar- 
ent  from  the  following  detailed  description  of  the 
preferred  embodiment,  which  makes  reference  to 
the  several  figures  of  the  drawing,  in  which: 

Fig.  1  is  an  overall  view  of  a  bicycle  fitted  with 
the  invention. 
Fig.  2  is  a  detailed  view  of  the  invention's  ex- 
terior  and  peripheral  components. 

Fig.  3  is  a  side  cross-sectional  view  of  the 
telescoping  tubes  and  valve  of  the  present  in- 
vention,  shown  in  compression. 
Fig.  4  is  a  side  cross-sectional  view  of  the 

5  telescoping  tubes  and  valve  of  the  present  in- 
vention,  shown  in  expansion. 
As  shown  in  Figs.  1  and  2,  the  invention  10 

mounts  to  the  head  tube  12  of  a  bicycle  frame  14 
by  a  hollow  steering  pipe  16  which  is  contained 

io  between  two  rotational  bearings  18  along  the  steer- 
ing  axis.  Mounted  to  the  bottom  end  of  the  steering 
pipe  16  is  a  single  upper  crown  20  which  clamps 
two  telescoping  suspension  assembles  40  off  angle 
from  the  steering  axis,  so  as  to  place  the  front 

75  wheel  21  forward  of  the  line  of  steering  axis.  On  a 
standard  bicycle  fork  this  is  what  is  known  as  rake. 
Each  telescoping  assembly  40  is  composed  of  an 
upper  sliding  tube  44  and  an  lower  sliding  tube  46 
that  fastens  to  the  front  wheel  axle  22.  Mounted  to 

20  the  lower  sliding  tubes  46  is  a  standard  wheel  rim 
friction  type  brake  24  and  a  cross  member  48  to 
strengthen  the  two  suspension  assemblies  40.  This 
cross  member  48  features  a  cable  stop  26  which 
allows  the  front  brake  cable  28  to  float  with  the 

25  lower  sliding  tubes  46  and  hence  the  rim  30  of  the 
front  wheel  21.  Mounted  to  the  upper  end  of  the 
steering  pipe  16  is  a  standard  handlebar  32  and 
extension  stem  34. 

A  significant  design  criteria  was  to  maintain 
30  structural  integrity  of  the  system  while  still  working 

within  the  parameters  of  current  bicycle  design  and 
componentry  and  to  keep  the  entire  system  light  in 
weight.  With  a  telescopic  system,  all  of  the  tor- 
sional  strength  along  each  fork  leg  between  the  top 

35  connecting  crown  and  the  axle  is  lost.  This  is 
where  a  standard,  rigid  bicycle  fork  derives  all  of 
its  structural  rigidity  with  regard  to  torsional  stress 
of  handlebar  and  steering  movements.  In  a  typical 
telescopic  front  fork  assembly,  this  structural  rigid- 

40  ity  is  regained  by  the  addition  of  another  upper 
connecting  crown  at  the  top  of  the  frame  steering 
tube,  but  with  a  bicycle,  this  would  add  an  unac- 
ceptable  amount  of  weight  and  cause  severe  dam- 
age  to  the  thin-walled  frame  tubes  at  full  rotation  of 

45  the  steering.  The  preferred  embodiment  functions 
with  only  a  single,  lower  connection  crown  that 
regains  this  loss  of  torsional  rigidity  by  means  of 
the  cross  member  48  between  the  two  lower  tele- 
scoping  tubes  46,  which  resists  the  telescoping 

50  tubes  from  going  askew  when  the  fork  is  loaded 
torsionally.  This  cross  member  48  is  connected  to 
the  lower  telescoping  tubes  46  utilizing  two  bolts 
that  mount  through  two  bold  holes  47  and  49 
formed  through  both  the  cross  member  48  and  the 

55  lower  tube  46,  such  that  the  cross  member  48 
does  not  allow  a  twisting  or  rotating  motion  of  the 
suspension  assemblies  40  at  its  attachment. 

2 
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To  maintain  the  use  of  rim  brakes  24,  a  cable 
stop  26  is  added  to  the  cross  member  48  to  allow 
the  brake  cable  to  move  in  proportion  to  the  brake 
arms  and  wheel.  This  feature  allows  the  present 
invention  to  incorporate  the  standard  bicycle  rim 
type  brake  system. 

The  two  telescoping  suspension  assemblies  40 
are  substantially  identical,  one  of  which  is  shown  in 
Fig.  3.  Each  suspension  assembly  40  is  comprised 
of  an  upper  sliding  tube  44  and  a  lower  sliding  tube 
46.  The  sliding  motion  of  tubes  44  and  46  is 
guided  by  an  upper  bushing  50  that  is  fixed  to  the 
lower  sliding  tube  46  and  which  slidably  engages 
the  outer  surface  of  the  upper  sliding  tube  44,  and 
a  lower  bushing  52  that  is  fixed  to  the  upper  sliding 
tube  44  and  which  slidably  engages  the  inner  sur- 
face  of  lower  sliding  tube  46.  The  telescoping 
tubes  are  sealed  at  the  point  of  reciprocation  by  a 
seal  54  held  in  place  by  a  snap  ring  56  which  also 
acts  to  hold  the  upper  bushing  50  in  place.  With 
this  technique  the  telescoping  tubes  44  and  46  can 
be  easily  disassembled  by  simply  removing  the 
snap  ring  56. 

A  lower  sealing  plate  51  is  disposed  within  the 
lower  tube  46  to  create  a  chamber  53  for  holding  a 
viscous  fluid  medium  62.  An  upper  sealing  plate  55 
is  disposed  within  the  upper  tube  44  to  create  a 
chamber  57  for  holding  both  the  fluid  62  and  an  air 
space  74. 

Threaded  into  the  lower  end  of  the  inner  sliding 
tube  44  is  a  dampening  valve  60  to  meter  the  flow 
of  a  viscous  fluid  medium  62  between  chambers 
53  and  57  upon  compression  and  extension  of  the 
telescoping  tubes.  The  configuration  may  be 
though  of  as  a  single  fluid  chamber  having  a  por- 
tion  53  thereof  in  lower  tube  46,  a  portion  57 
thereof  in  upper  tube  44,  and  having  a  fluid  meter- 
ing  valve  60  disposed  therein  to  regulate  the  flow 
of  fluid  through  the  chamber.  The  dampening  valve 
60  features  ports  64  extending  through  the  body  of 
the  dampening  valve  60  and  blocked  at  the  upper 
outlet  by  a  plate  66  held  closed  by  a  compressed 
spring  68  held  in  place  by  a  shouldered  bolt  70. 
The  flow  of  these  ports  64  is  joined  together  under- 
neath  the  plate  66  by  a  counter-bored  area  72 
which  creates  a  large  pressure  area  underneath  the 
plate  66.  This  counter-bored  area  72  allows  the 
build-up  of  fluid  pressure  force  under  the  plate  66 
to  tbe  greater  than  that  of  the  ports  64  themselves. 
This  greater  initial  build-up  of  fluid  pressure  in 
conjunction  with  the  compressed  or  pre-loaded 
spring  68  creates  a  dampening  characteristic  that 
has  much  greater  resistance  at  low  input  compres- 
sive  forces  (pedal  forces)  than  in  comparison  to 
higher  input  forces  (bump  shock  forces).  This  initial 
or  low  input  force  dampening  is  enough  to  lock  the 
system  and  prevent  the  suspension  from  absorbing 
rider  pedaling  energy. 

In  the  preferred  embodiment,  the  inner  diam- 
eter  of  the  upper  tube  44  is  approximately  2.36  cm 
(.93  inches),  the  inner  diameter  of  the  lower  tube 
46  is  approximately  2.80  cm  (1.1  inches).  The 

5  diameter  of  the  counter-bored  area  72  is  approxi- 
mately  1.90  cm  (.75  inches),  and  spring  68  has  a 
stiffness  of  approximately  7.15  to  8.94  Kg/cm  (40 
to  50  lbs/inch)  where  hydraulic  fluid  having  SAE  5 
weight  is  used. 

io  It  is  therefore  to  be  realized  that  upon  striking  a 
road  bump  of  sufficient  size,  a  compressive  load 
will  be  incurred  by  each  of  the  telescoping  suspen- 
sion  assemblies  40.  The  compressive  load  will 
cause  the  fluid  62  in  the  chamber  53  of  lower  tube 

is  46  to  be  forced  through  the  ports  64  in  the  valve 
60  with  sufficient  pressure  to  overcome  the  spring- 
loaded  valve  plate  66,  whereby  fluid  will  enter 
chamber  57  of  the  upper  telescoping  tube  44.  The 
entry  of  fluid  into  the  upper  tube  44  will  cause 

20  compression  of  the  air  within  the  air  space  74  of 
chamber  57.  Additionally,  the  loss  of  fluid  in  the 
lower  tube  46  will  permit  the  two  tubes  44  and  46 
to  slide  compressively  relative  to  each  other,  such 
that  the  opening  space  76  between  the  bushings 

25  50  and  52  will  grow  larger.  A  fluid  port  78  is  formed 
through  the  wall  of  the  upper  tube  44  proximate  the 
lower  edge  of  bushing  50,  such  that  fluid  in  the 
upper  tube  44  can  pass  through  port  78  and  into 
the  opening  space  76  between  the  two  bushings  50 

30  and  52.  The  sliding  engagement  of  bushings  50 
and  52  with  tubes  44  and  46  respectively  is  a  fluid- 
tight  sliding  seal,  in  order  to  promote  the  proper 
functioning  of  the  suspension  assemblies.  For  rea- 
sons  described  more  fully  hereinafter,  port  78  is 

35  disposed  approximately  one  tenth  of  an  inch  above 
the  lower  extension  of  bushing  50  when  the  two 
tubes  44  and  46  are  in  full  extension. 

Upon  extension  of  the  telescoping  tubes  44 
and  46  the  viscous  medium  flows  back  through  the 

40  valve  60  by  means  of  a  return  port  80  located  in 
the  center  of  the  shoulder  bolt  70.  The  return  port 
80  is  formed  with  a  diameter  of  approximately  0.43 
cm  (.17  inches).  Located  at  the  bottom  of  the  return 
port  80  is  a  one  direction  check-ball  valve  82  that 

45  closes  on  the  compression  movement,  and  opens 
upon  the  extension  movement  of  the  system  and 
allows  the  viscous  medium  62  to  flow  through  a 
bypass  port  84  into  the  compression  valve  ports 
64.  When  the  system  reaches  full  bottom,  the 

50  tubes  are  protected  from  metal-to-metal  contact  by 
a  bumper  86  of  a  resilient  material. 

At  full  extension  of  the  system,  the  bushings  50 
and  52  are  protected  by  means  of  a  hydraulic  lock 
situation  created  by  the  viscous  medium  62  flowing 

55  through  the  port  78  in  the  inner  sliding  tube  44  to 
the  space  76  between  the  two  telescoping  tubes  44 
and  46  and  within  the  upper  and  lower  bushings  50 
and  52  when  the  system  compresses.  Because  the 

3 
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location  of  the  port  78  is  one-tenth  of  an  inch 
above  the  lower  edge  of  bushing  50,  as  the  system 
reaches  a  point  just  before  full  extension,  the  port 
78  is  closed  off  by  the  lower  edge  of  upper  bush- 
ing  50  and  a  hydraulic  lock  situation  occurs  in  the 
space  76.  This  hydraulic  lock  prevents  metal-to- 
metal  contact  of  the  two  bushings  50  and  52  due  to 
the  inability  of  fluid  to  escape  from  space  76.  In  the 
preferred  embodiment  an  o-ring  88  is  placed  in  the 
space  76  to  assure  that  no  metal-to-metal  contact 
will  occur. 

The  telescoping  system  is  pressurized  with  air 
through  an  air  valve  90  located  in  the  upper  seal  55 
of  the  upper  tube  44.  This  gas  pressure  extends 
the  system  after  it  is  compressed  from  absorbing 
bump  energy,  and  can  be  altered  in  pressure  to 
compensate  for  different  rider  weights  or  riding 
conditions.  An  air  pressure  of  approximately  40  psi 
has  been  found  to  be  acceptable. 

The  type  of  bumps  detrimental  to  rider  control 
on  a  bicycle  are  sudden  impact  bumps  of  2,54  to 
15,24  cm  (one  to  six  inches)  in  height  such  as 
potholes,  tree  roots,  rocks,  ruts,  etc.  These  are  the 
types  of  bumps  which  cannot  be  absorbed  into 
frame  flex  or  by  the  human  body,  especially  if 
encountered  in  multiple  or  rapid  succession.  Large 
bumps  that  are  smooth  in  approach  do  not  pose  a 
threat  to  rider  control,  and  small  vibration  bumps 
for  the  most  part  are  absorbed  by  the  resilient 
nature  of  the  frame  and  tires. 

Due  to  these  constraints  a  hydraulic  type  of 
shock  dampener  was  invented  so  as  to  not  yield 
under  the  input  forces  of  pedaling,  yet  give  way 
under  the  greater  input  forces  of  bump  impact  by 
the  wheel.  It  was  possible  to  achieve  this  because 
of  two  phenomenons  associated  with  the  current 
invention.  First,  the  amount  of  rider  pedaling  input 
force  into  the  suspension  is  less  than  the  amount 
of  force  that  is  required  to  move  the  suspension 
when  encountering  a  sharp  impact  bump  of  one 
inch  or  more.  Secondly,  the  wheel  path  of  the 
suspension  is  off  horizontal  to  the  steering  axis, 
causing  the  pedaling  input  force  into  the  suspen- 
sion  to  not  be  equal  to  the  pedal  forces  created.  A 
pedaling  force  of  equal  energy  to  that  of  a  bump 
will  have  less  affect  on  the  suspension  than  the 
bump  would. 

It  was  necessary  to  design  this  system,  which 
could  accommodate  the  necessary  dampening 
characteristics,  to  be  light  in  weight.  A  telescoping 
tube  design  was  chosen  because  of  the  minimum 
redundancy  of  materials  and  the  path  of  suspen- 
sion  deflection.  However,  the  problems  encoun- 
tered  with  prior  telescopic  suspension  units  was  the 
use  of  a  third  or  even  fourth  internal  tube  with 
which  the  dampening  was  created,  and  hence  ad- 
ded  weight.  To  overcome  this,  the  present  inven- 
tion  uses  a  single,  simpler  dampening  system  with 

an  internal  dampening  valve.  To  this  dampening 
valve  a  feature  is  incorporated,  which  locks  out 
compressive  movement  of  the  suspension  if  input 
forces  were  less  than  that  of  sharp  impact  bumps 

5  of  one  inch  or  less.  This  dampening  valve  offers  all 
the  sophistication  of  previous  designs.  It  is  simpler 
because  there  are  fewer  moving  parts;  thus  it  re- 
quires  the  use  of  less  materials  and  is  therefore 
lighter  in  weight. 

10 
Claims 

1.  A  wheel  suspension  of  a  front  fork  of  a  bicycle 
of  the  type  having  a  pair  of  telescoping  sus- 

15  pension  assemblies  (44,  46),  each  of  which  is 
disposed  on  a  respective  leg  of  the  front  fork 
and  has  an  upper  and  a  lower  telescoping  tube 
(44,  46),  damping  means  for  controlling  com- 
pression  of  the  respective  telescoping  assem- 

20  bly,  a  cross  member  (48)  provided  intercon- 
necting  a  top  part  of  one  lower  telescoping 
tube  (46)  with  a  top  part  of  the  other  lower 
telescoping  tube  (46)  as  a  means  for  limiting 
twisting  and  rotation  thereof  and  a  wheel  rim 

25  brake  (24)  carried  by  the  lower  telescoping 
tubes  (46)  so  as  to  enable  the  rim  brake  to 
travel  with  the  lower  telescoping  tubes,  char- 
acterized  in  that  the  wheel  rim  brake  (24)  is 
carried  by  the  lower  telescoping  tubes  (46)  at 

30  said  cross  member  (48). 

2.  A  wheel  suspension  system  according  to  claim 
1,  wherein  a  brake  cable  stop  (26)  is  provided 
in  a  manner  which  enables  a  front  brake  cable 

35  (28)  to  float  with  the  lower  tubes  of  the  tele- 
scoping  assemblies. 

Patentanspruche 

40  1.  Radaufhangung  einer  Vordergabel  eines  Fahr- 
rads  einer  Art  mit  einem  Paar  von  teleskopi- 
schen  Aufhangungsaufbauten  (44,  46),  von  de- 
nen  jeder  jeweils  auf  einem  Schenkel  der  Vor- 
dergabel  angeordnet  ist  und  ein  oberes  und 

45  unteres  Teleskoprohr  (44,  46)  aufweist,  Damp- 
fungsmitteln  zur  Steuerung  des  Zusammen- 
druckens  des  betreffenden  teleskopischen  Auf- 
baus,  einem  Quertrager  (48),  welcher  einen 
oberen  Teil  des  einen  unteren  Teleskoprohres 

50  mit  einem  oberen  Teil  des  anderen  unteren 
Teleskoprohres  (46)  verbindend  als  ein  Mittel 
zur  Begrenzung  einer  Verwindungs-  und  Dreh- 
bewegung  derselben  vorgesehen  ist,  und  einer 
Felgenbremse  (24),  welche  auf  den  unteren 

55  Teleskoprohren  (46)  sitzt,  so  dal3  die  Felgen- 
bremse  (24)  mit  den  unteren  Teleskoprohren 
(46)  wandern  kann,  dadurch  gekennzeichnet, 
dal3  die  Felgenbremse  (24)  auf  den  unteren 

4 
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Teleskoprohren  (46)  an  dem  Quertrager  (48) 
sitzt. 

2.  Radaufhangungssystem  nach  Anspruch  1,  bei 
welchem  ein  Bremszuganschlag  (26)  in  einer 
Weise  vorgesehen  ist,  der  es  einem  Vorder- 
bremszug  (28)  ermoglicht,  mit  den  unteren 
Rohren  der  teleskopischen  Aufbauten  mitzu- 
schwimmen. 

Revendicatlons 
10 

Suspension  a  roue  d'une  fourche  avant  d'une 
bicyclette  du  type  comportant  une  paire  d'en- 
sembles  de  suspension  telescopiques  (44,  46),  is 
dont  chacun  est  dispose  sur  une  patte  respec- 
tive  de  la  fourche  avant  et  comporte  un  tube 
telescopique  superieur  et  un  tube  telescopique 
inferieur  (44,  46),  des  moyens  d'amortissement 
pour  commander  la  compression  de  I'ensem-  20 
ble  telescopique  respectif,  un  element  trans- 
versal  (48)  place  de  fagon  a  relier  une  partie 
superieure  d'un  tube  telescopique  inferieur 
(46)  avec  une  partie  superieure  de  I'autre  tube 
telescopique  inferieur  (46)  en  tant  que  moyen  25 
pour  limiter  la  torsion  et  la  rotation  de  ce 
dernier,  et  un  frein  de  roue  (24)  agissant  sur  la 
jante,  supporte  par  les  tubes  telescopiques  in- 
ferieurs  (46)  de  fagon  a  permettre  au  frein 
agissant  sur  la  jante  de  se  deplacer  avec  les  30 
tubes  telescopiques  inferieurs,  caracterisee  en 
ce  que  le  frein  de  roue  (24)  agissant  sur  la 
jante  est  porte  par  les  tubes  telescopiques 
inferieurs  (46)  sur  ledit  element  transversal 
(48).  35 

Suspension  a  roue  selon  la  revendication  1, 
dans  laquelle  un  dispositif  de  freinage  a  cable 
de  frein  (26)  est  dispose  d'une  maniere  qui 
permet  a  un  cable  de  frein  avant  (28)  de  flotter  40 
avec  les  tubes  inferieurs  des  ensembles  teles- 
copiques. 
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