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Description 

The  present  invention  relates  to  a  vacuum  brake 
booster  for  automotive  vehicles. 

With  the  majority  of  such  vacuum  brake  boosters 
there  is  an  inherent  problem  in  that  the  dead  stroke, 
i.e.  the  movement  of  the  brake  pedal  experienced  by 
the  vehicle  driver  before  any  braking  force  is  pro- 
duced,  is  inacceptably  long.  Various  modifications 
and  methods  of  adjustment  have  been  proposed  to 
reduce  the  dead  stroke.  However  there  still  re- 
mains  a  portion  of  this  dead  stroke  of  the  brake  ped- 
ai  which  is  attributable  to  the  initial  movement  of  the 
pneumatic  control  valve  of  the  booster.  In  a  typical 
vacuum  brake  booster  the  control  valve  has  three 
positions  which  may  be  defined  as  fully  released, 
lap  and  braking  and  which  the  valve  adopts  succes- 
sively  in  response  to  displacement  of  the  vehicle 
brake  pedal.  The  closure  of  the  control  valve  re- 
sults  in  a  pressure  differential  being  applied  across 
the  diaphragm  of  the  brake  booster.  However  the 
pedal  movement  necessary  to  move  the  control 
valve  from  its  fully  released  to  the  lap  position  is  un- 
acceptable  to  vehicle  manufacturers  and  is  associ- 
ated  with  a  delayed  response  time. 

GB-A  2  095  351  discloses  such  a  vacuum  brake 
booster  comprising  a  power  piston  defining  a  first 
bore,  limited  at  one  end  by  a  reaction  disc,  and  in 
which  is  slidably  received  a  plunger  linked  to  an  in- 
put  push  rod,  the  power  piston  defining  a  second 
bore  in  which  is  mounted  a  poppet  valve  adapted  to 
cooperate  with  a  valve  seat  on  the  power  piston  at 
the  end  of  the  first  bore  remote  from  the  reaction 
disc  and  with  a  plunger,  whose  length  is  greater 
than  the  length  of  the  first  bore  between  the  reac- 
tion  disc  and  the  valve  seat. 

It  is  an  object  of  the  present  invention  to  provide 
such  a  vacuum  brake  booster,  but  in  which  the  dead 
stroke  associated  with  the  closure  of  the  control 
valve  is  reduced,  and,  in  particular,  in  which  the 
dead  stroke  is  reduced  automatically  as  soon  as  the 
vacuum  is  applied  to  the  booster  when  the  vehicle 
engine  is  started. 

This  object  is  achieved  with  a  booster  having  the 
characteristics  claimed  in  the  main  claim  1  . 

One  embodiment  of  the  invention  will  now  be  de- 
scribed  by  way  of  example  with  reference  to  the  ac- 
companying  drawings  in  which: 

Figures  1  to  4  are  each  a  partial  longitudinal  sec- 
tion  of  a  vacuum  brake  booster  according  to  the  in- 
vention,  each  showing  the  control  valve  in  a  re- 
spective  operating  position. 

As  shown  in  the  drawings,  a  vacuum  brake  boost- 
er  10,  the  majority  of  which  is  not  shown,  comprises 
a  push  rod  12  which  is  linked  to  the  brake  pedal  (not 
shown)  of  a  vehicle.  A  ball  14  at  the  end  of  the  push 
rod  12  is  received  within  an  opening  16  in  a  plunger 
18  which  is  slideably  mounted  in  a  bore  20  of  a  plas- 
tics  piston  of  which  the  rearmost  part  is  generally 
shown  22.  An  output  rod  24  intended  to  be  connect- 
ed  to  the  piston  of  an  associated  master  cylinder 
(not  shown)  is  mounted  on  the  plastics  piston  22  and 
contains,  in  an  enlarged  portion  26,  a  reaction  disc 
28  made  of  an  elastomeric  material.  A  poppet  valve 
30  is  mounted  within  a  second  bore  32  of  the  plas- 

tics  piston  22  and  is  urged  to  the  left  (when  viewing 
the  drawings)  by  a  spring  34  which  is  located  be- 
tween  an  inner  surface  36  of  the  poppet  valve  30 
and  a  disc  38  which  is  mounted  on  the  push  rod  1  2  by 

5  means  of  a  circlip  40.  A  return  spring  42  is  re- 
ceived  between  the  disc  38  and  a  retaining  ring  44 
is  fixedly  mounted  in  the  second  bore  32.  An  end  of 
a  part  46  of  the  plastics  piston  22  which  contains 
the  bore  20  forms  a  valve  seat  48  which  is  engagea- 

10  ble  by  the  poppet  valve  30  to  interupt  communica- 
tion  between  a  passage  50,  leading  to  a  first,  e.g. 
vacuum,  chamber  of  the  booster  (not  shown),  and 
the  second  bore  32.  A  second  passage  52  inter- 
communicates  the  second,  e.g.  working  booster 

15  chamber  (not  shown)  with  bore  20  of  the  plastics  pis- 
ton  22. 

In  accordance  with  the  invention  the  axial  length 
of  the  plunger  18  is  greater  than  the  axial  length  of 
the  bore  20  in  part  46  of  the  plastics  piston  22  be- 

20  tween  the  disc  28  and  the  seat  48.  In  a  preferred 
embodiment  the  plunger  1  8  is  0.3  mm  longer  than  the 
bore  20,  however  a  range  of  0.1  to  1  mm  is  envis- 
aged.  In  addition  the  return  spring  42  has  a  lesser 
stiffness  than  equivalent  springs  in  previously  pro- 

25  posed  boosters  and  in  a  preferred  embodiment,  for 
a  0.7  Bar  Vac,  has  a  stiffness  of  2  kg,  although  a 
range  of  0.5  to  3.5  kg  is  also  envisaged.  Thus  the 
return  spring  42  exerts  a  lesser  force  on  the  push 
rod  12  than  in  previously  proposed  boosters. 

30  The  result  of  the  above  described  characteris- 
tics  is  that  the  booster  is  able  to  adopt  four  distinct 
positions.  The  fully  released  position,  with  the  vehi- 
cle  motor  switched  off  and  atmospheric  air  in  both 
booster  chambers  is  shown  in  Fig.  4.  In  this  position 

35  the  return  spring  42  urges  the  push  rod  12  into  an 
extreme  rightward  position  with  the  valve  48  open 
and  a  front  face  54  of  the  plunger  1  8  clear  of  the  re- 
action  disc  28. 

When  the  vehicle  engine  is  started  and  a  vacuum 
40  thus  applied  to  the  vacuum  chamber,  the  pressure 

differential  acting  on  the  annular  active  pressure 
areas  of  the  poppet  valve  30  moves  the  poppet 
valve  and  the  plunger  18  to  the  left  (when  viewing 
the  drawings)  until  the  plunger  1  8  comes  into  contact 

45  with  the  reaction  disc  28.  This  position  is  shown  in 
Fig.  1  and  is  referred  to  as  the  ready  position.  In 
this  position  the  various  tolerances  of  the  valve  as- 
sembly  have  been  taken  up  and  the  valve  48  is  mini- 
mally  open.  Thus,  as  soon  as  the  vehicle  engine  is 

50  started,  the  device  moves  automatically  into  a  posi- 
tion  of  minimum  dead  travel. 

In  Fig.  2  the  booster  is  shown  in  the  position 
which  it  adopts  after  an  incremental  movement  of 
the  brake  pedal  by  the  vehicle  driver.  In  this  posi- 

55  tion,  known  as  the  lap  position,  the  poppet  valve  30 
has  closed  against  valve  seat  48,  thus  stopping  in- 
ter-communication  between  the  booster  chambers. 
This  position  is,  however,  an  intermediate  position 
and  does  not  involve  braking  of  the  vehicle.  Fur- 

60  ther  movement  of  the  brake  pedal  causes  the  boost- 
er  to  adopt  the  position  shown  in  Fig.  3  which  is  that 
in  which  braking  of  the  vehicle  occurs.  In  this  posi- 
tion  the  poppet  valve  30  is  closed  against  its  seat 
48  and  the  plunger  1  8  has  moved  clear  of  the  poppet 

65  valve  to  permit  atmosphere  air  to  pass  down  pas- 
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sage  52  to  the  second  booster  chamber.  The  fur- 
ther  displacement  of  the  plunger  18  depends  on  the 
force  applied  to  the  push  rod  12. 

It  should  be  noted  that  when  the  brake  pedal  is  re- 
leased  upon  termination  of  braking,  the  return  5 
spring  42  and  spring  34  and  the  various  reaction 
forces  return  the  booster  to  the  fully  released  posi- 
tion  shown  in  Fig.  4.  In  this  position  the  poppet 
valve  30  is  fully  open  and  an  equal  vacuum  is  then 
applied  to  both  the  front  and  rear  booster  cham-  10 
bers.  When  the  vacuum  in  the  two  chambers  is 
equal  the  booster  moves  automatically  to  the  ready 
position  shown  in  Fig.  1  under  the  effect  of  the  pres- 
sure  differential  acting  on  the  annular  effective 
surface  of  the  poppet  valve.  1  5 

Thus  it  will  be  seen  that  as  a  result  of  the  inven- 
tion  the  booster  will  automatically  adopt  a  ready  po- 
sition  as  soon  as  the  vehicle  engine  is  switched  on, 
and  upon  termination  of  braking,  in  which  position 
the  dead  stroke  of  the  push  rod  is  reduced  to  a  mini-  20 
mum. 

Claims 

1.  A  vacuum  brake  booster  comprising  a  power  25 
piston  (22)  defining  a  first  bore  (20),  limited  at  one 
end  by  a  reaction  disc  (28),  and  in  which  is  slidabiy 
received  a  plunger  (18)  linked  to  an  input  push  rod 
(12),  the  power  piston  (12)  defining  a  second  bore 
(32)  in  which  is  mounted  a  poppet  valve  (30)  adapted  30 
to  cooperate  with  a  valve  seat  (48)  on  the  power 
piston  (22)  at  the  end  of  the  first  bore  (20)  remote 
from  the  reaction  disc  (28)  and  with  the  plunger  (18), 
the  length  of  the  plunger  (18)  being  greater  than  the 
length  of  the  first  bore  (20)  between  the  reaction  35 
disc  (28)  and  the  valve  seat  (48),  said  booster  be- 
ing  characterized  in  that  it  further  comprises  a  re- 
turn  spring  (42)  whose  force  lies  within  the  range 
0.5  to  3.5  kg,  and  which  enables  the  booster,  in  use, 
to  move  a  ready  position  under  the  effect  of  the  40 
pressure  differential  acting  on  an  annular  effective 
surface  (s)  of  the  poppet  valve  (30). 

2.  A  booster  as  claimed  in  claim  1  ,  characterized 
in  that  the  plunger  (18)  is  between  0.1  mm  and  1  mm 
longer  than  the  length  of  the  first  bore  (20)  .  45 

3.  A  booster  as  claimed  in  claim  2,  characterized 
in  that  the  plunger  (1  8)  is  0.3  mm  longer  than  the  first 
bore  (20). 

Patentanspriiche  50 

1.  Unterdruck-Bremsverstarker  mit  einem  Haupt- 
kolben  (22),  in  welchem  eine  erste  Bohrung  (20)  ge- 
bildet  ist,  welche  an  einem  Ende  durch  eine  Reak- 
tionsscheibe  (28)  begrenzt  ist  und  worin  ein  Tauch-  55 
kolben  (18)  verschiebbar  aufgenommen  ist,  der  an 
einer  Eingangs-Schubstange  (12)  angelenkt  ist,  wo- 
bei  der  Hauptkolben  (12)  eine  zweite  Bohrung  (32) 
bildet,  worin  ein  Tellerventil  (30)  angebracht  ist,  wel- 
ches  geeignet  ist,  urn  mit  einem  Ventilsitz  (48)  am  60 
Hauptkolben  (22)  an  demjenigen  Ende  der  ersten 
Bohrung  (20),  welches  von  der  Reaktionsscheibe 
(28)  entfernt  gelegen  ist,  und  mit  dem  Tauchkolben 
(1  8)  zusammenzuwirken,  wobei  die  Lange  des  Tauch- 
kolbens  (18)  groBer  ist  als  die  Lange  der  ersten  Boh-  65 

rung  (20)  zwischen  der  Reaktionsscheibe  (28)  und 
dem  Ventilsitz  (48),  wobei  der  Verstarker  dadurch 
gekennzeichnet  ist,  daB  er  ferner  eine  Ruckstellfe- 
der  (42)  umfaBt,  deren  Kraft  in  dem  Bereich  von  0,5 
bis  3,5  kg  liegt  und  welche  den  Verstarker  befahigt, 
im  Gebrauch  in  eine  Bereitschaftsstellung  unter  der 
Wirkung  der  Druckdifferenz,  die  auf  eine  effektive 
Ringoberflache  (s)  des  Tellerventils  (30)  einwirkt, 
zu  bewegen. 

2.  Verstarker  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  der  Tauchkolben  (18)  zwischen  0,1  mm 
und  1  mm  langer  als  die  Lange  der  ersten  Bohrung 
(20)  ist. 

3.  Verstarker  nach  Anspruch  2,  dadurch  ge- 
kennzeichnet,  daB  der  Tauchkolben  (18)  urn  0,3  mm 
langer  ist  als  die  erste  Bohrung  (20). 

Revendications 

1  .  Servofrein  a  depression  comprenant  un  piston 
assiste  (22)  incluant  un  premier  alesage  (20),  limite  a 
une  extremite  par  un  disque  de  reaction  (28),  et 
dans  lequel  est  monte  coulissant  un  piston  (18)  relie 
a  une  tige  de  poussee  d'entree  (12)  le  piston  (12)  in- 
cluant  un  second  alesage  (32)  dans  lequel  est  mon- 
tee  une  soupape  (30)  prevue  pour  agir  conjointe- 
ment  avec  un  siege  (48)  sur  le  piston  de  puissance 
(22)  a  Pextremite  du  premier  alesage  (20)  distant  du 
disque  de  reaction  (28)  et  avec  le  piston  (1  8),  la  lon- 
gueur  du  piston  (18)  etant  superieur  a  la  longueur  du 
permier  alesage  (20)  entre  le  disque  de  reaction  (28) 
et  le  siege  de  soupape  (48),  ledit  servofrein  etant 
caracterise  en  ce  qu'il  comprend  en  outre  un  res- 
sort  de  rappel  (42)  dont  la  force  est  comprise  dans 
la  plage  de  0,5  a  3,5  kg,  et  qui  permet  au  servofrein 
d'atteindre  une  position  preparant  le  fonctionne- 
ment  sous  I'effet  de  la  pression  agissant  sur  une 
surface  annulaire  effective  (5)  de  la  soupape  (30). 

2.  Servofrein  a  depression  selon  la  revendica- 
tion  1,  caracterise  en  ce  que  le  piston  (18)  est  plus 
Iongde0,1  a1  mm  que  la  longueur  du  premier  alesage 
(20). 

3.  Servofrein  selon  la  revendication  1,  caracteri- 
se  en  ce  que  le  piston  (18)  est  plus  long  de  0,3  mm 
que  le  premier  alesage  (20). 
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