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Description 

The  present  invention  relates  to  a  valve  operat- 
ing  mechanism  for  an  internal  combustion  engine, 
including  a  camshaft  rotatable  in  synchronism  with 
the  rotation  of  the  internal  combustion  engine  and 
having  integral  cams  for  operating  a  pair  of  intake 
or  exhaust  valves,  and  rocker  arms  angularly  mov- 
ably  supported  on  a  rocker  shaft  for  opening  and 
closing  the  intake  or  exhaust  valves  in  response  to 
rotation  of  the  cams. 

Valve  operating  mechanisms  used  in  internal 
combustion  engines  are  generally  designed  to 
meet  requirements  for  high-speed  operation  of  the 
engines.  More  specifically,  the  valve  diameter  and 
valve  lift  are  selected  not  to  exert  substantial  resis- 
tance  to  the  flow  of  an  air-fuel  mixture  which  is 
introduced  through  a  valve  into  a  combustion 
chamber  at  a  rate  for  maximum  engine  power. 

If  an  intake  valve  is  actuated  at  constant  valve 
timing  and  valve  lift  throughout  a  full  engine  speed 
range  from  low  to  high  speeds,  then  the  speed  of 
flow  of  an  air-fuel  mixture  into  the  combustion 
chamber  varies  from  engine  speed  to  engine 
speed  since  the  amount  of  air-fuel  mixture  varies 
from  engine  speed  to  engine  speed.  At  low  engine 
speeds,  the  speed  of  flow  of  the  air-fuel  mixture  is 
lowered  and  the  air-fuel  mixture  is  subject  to  less 
turbulence  in  the  combustion  chamber,  resulting  in 
slow  combustion  therein.  Therefore,  the  combus- 
tion  efficiency  is  reduced  and  so  is  the  fuel  econo- 
my,  and  the  knocking  margin  is  lowered  due  to  the 
slow  combustion. 

It  is  known  from  DE-A-3  119  133  to  provide  a 
mechanism  for  operating  a  valve  having  low-  and 
high-speed  rocker  arms  respectively  engaging  low- 
and  high-speed  cams,  the  valve  being  connected 
to  the  low  speed  rocker  arm,  and  the  rocker  arms 
being  connected  such  that  the  valve  is  driven  by 
the  high-speed  rocker  arm  during  high-speed  en- 
gine  operation.  During  low-speed  engine  operation 
the  pivot  axis  of  the  high-speed  rocker  arm  is 
shifted  to  an  upper  position  so  that  the  rocker  arm 
does  not  engage  its  high-speed  cam,  thereby  per- 
mitting  the  valve  to  be  operated  by  the  low-speed 
rocker  arm  and  cam.  Thus  the  rocker  arms  remain 
connected  at  all  times  and  it  is  necessary  to  bring 
the  high-speed  rocker  arm  into  and  out  of  engage- 
ment  with  the  high-speed  cam  to  change  the  mode 
of  valve  operation. 

According  to  the  arrangement  disclosed  in  Jap- 
anese  Laid-Open  patent  Publication  No.  59(1984)- 
226216,  some  of  the  intake  or  exhaust  valves  re- 
main  closed  when  the  engine  operates  at  a  low 
speed,  whereas  all  of  the  intake  or  exhaust  valves 
are  operated,  i.e.,  alternately  opened  and  closed, 
during  high-speed  operation  of  the  engine.  There- 
fore,  the  valves  are  controlled  differently  in  low- 

and  high-speed  ranges.  It  is  also  known  from  GB- 
A-2  162  245  (on  which  the  precharacterising  part  of 
claim  1  is  based)  and  from  GB-A-2  141  172  to 
provide  a  mechanism  in  which  one  of  a  pair  of 

5  intake  or  exhaust  valves  is  continuously  closed 
during  low-speed  engine  operation. 

In  the  prior  valve  operating  mechanisms  de- 
scribed  above,  those  intake  valves  which  are  not 
operated  in  the  low-speed  range  may  remain  at 

io  rest  for  a  long  period  of  time  under  a  certain 
operating  condition.  If  an  intake  valve  remains  at 
rest  for  a  long  time,  carbon  produced  by  fuel 
combustion  tends  to  be  deposited  between  the 
intake  valve  and  its  valve  seat,  causing  the  intake 

75  valve  to  stick  to  the  valve  seat.  When  the  engine 
starts  to  operate  in  the  high-speed  range,  the  in- 
take  valve  which  has  been  at  rest  is  forcibly  sepa- 
rated  from  the  valve  seat.  This  causes  the  problem 
of  a  reduced  sealing  capability  between  the  intake 

20  valve  and  the  valve  seat.  Furthermore,  fuel  tends  to 
be  accumulated  on  the  intake  valve  while  it  is  held 
at  rest,  with  the  result  that  when  the  intake  valve  is 
opened,  the  air-fuel  mixture  introduced  thereby  is 
excessively  enriched  by  the  accumulated  fuel. 

25  From  EP-A-0  213  758  (Figures  14  and  15)  and 
EP-A-0  213  759  (Figures  1  to  6)  (state  of  the  art 
under  Article  54(3)  EPC)  it  is  known  to  provide  a 
pair  of  valves  which  are  both  operated  during  low 
engine  speeds.  In  each  case,  there  are  two  low- 

30  speed  cams  and  each  one  operates  a  respective 
valve  during  low-speed  operation. 

With  reference  to  DE-A-3  613  945,  the  ap- 
plicant  has  voluntarily  restricted  the  scope  of  the 
present  application  and  submitted  separate  claims 

35  for  the  Federal  Republic  of  Germany. 
According  to  a  first  aspect  of  the  present  in- 

vention  there  is  provided  a  valve  operating  mecha- 
nism  for  operating  a  pair  of  valves  of  an  internal 
combustion  engine  comprising: 

40  a  camshaft  rotatable  in  synchronism  with  rota- 
tion  of  the  internal  combustion  engine  and  having  a 
pair  of  low-  and  high-speed  cams  of  different  cam 
profiles,  there  being  only  two  such  cams; 

a  pair  of  first  and  second  rocker  arms  operable 
45  selectively  by  said  low-  and  high-speed  cams  for 

operating  the  valves  according  to  the  cam  profiles 
of  said  cams;  and 

coupling  means  operatively  disposed  between 
said  first  and  second  rocker  arms  and  arranged  to 

50  interconnect  said  first  and  second  rocker  arms  in 
high-speed  operation  of  the  engine  to  effect  opera- 
tion  of  the  valves  by  the  high-speed  cam,  the 
coupling  means  being  further  arranged  to  discon- 
nect  said  first  and  second  rocker  arms  from  each 

55  other  for  independent  movement  in  low-speed  op- 
eration  of  the  engine,  such  that  the  first  rocker  arm 
is  operated  by  the  low-speed  cam  to  effect  opera- 
tion  of  one  of  the  valves  according  to  the  cam 
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profile  of  said  low-speed  cam; 
characterised  in  that  there  are  only  two  such 

rocker  arms  and  in  that  during  said  low-speed 
operation  of  the  engine  the  second  rocker  arm  is 
operated  by  the  high-speed  cam  to  effect  operation 
of  the  other  valve  according  to  the  cam  profile  of 
said  high-speed  cam,  whereby  neither  valve  is  con- 
tinuously  closed. 

In  a  preferred  embodiment  the  first  and  second 
rocker  arms  are  held  in  sliding  contact  with  the 
low-and  high-speed  cams,  respectively,  for  operat- 
ing  the  pair  of  valves,  respectively. 

According  to  a  second  aspect  of  the  present 
invention  there  is  provided  a  valve  operating 
mechanism  for  operating  a  pair  of  valves  of  an 
internal  combustion  engine  comprising; 

a  camshaft  rotatable  in  synchronism  with  rota- 
tion  of  the  internal  combustion  engine  and  having  a 
pair  of  low-  and  high-speed  cams  of  different  cam 
profiles,  there  being  only  two  such  cams; 

a  pair  of  first  and  second  rocker  arms  operable 
selectively  by  said  low-  and  high-speed  cams  for 
operating  the  valves  according  to  the  cam  profiles 
of  said  cams;  and 

coupling  means  operatively  disposed  between 
said  first  and  second  rocker  arms  and  arranged  to 
interconnect  said  first  and  second  rocker  arms  in 
high-speed  operation  of  the  engine  to  effect  opera- 
tion  of  the  valves  by  the  high-speed  cam,  the 
coupling  means  being  further  arranged  to  discon- 
nect  said  first  and  second  rocker  arms  from  each 
other  for  independent  movement  in  low-speed  op- 
eration  of  the  engine; 

characterised  in  that  there  are  only  two  such 
rocker  arms  and  in  that  during  said  low-speed 
operation  of  the  engine  the  first  rocker  arm  is 
operated  by  the  low-speed  cam  to  effect  operation 
of  the  pair  of  valves  according  to  the  cam  profile  of 
said  low-speed  cam,  whereby  neither  valve  is  con- 
tinuously  closed. 

In  a  preferred  embodiment  the  first  and  second 
rocker  arms  are  held  in  sliding  contact  with  the 
low-and  high-speed  cams,  respectively,  the  first 
rocker  arm  having  a  pair  of  arms  for  operating  the 
pair  of  valves,  respectively. 

Some  embodiments  of  the  invention  will  now 
be  described  by  way  of  example  and  with  refer- 
ence  to  the  accompanying  drawings,  in  which:- 

FIG.  1  is  a  vertical  cross-sectional  view  of  a 
valve  operating  mechanism  according  to  an  em- 
bodiment  of  the  present  invention,  the  view  be- 
ing  taken  along  line  l-l  of  FIG.2; 
FIG.  2  is  a  plan  view  of  the  valve  operating 
mechanism  shown  in  FIG.  1; 
FIG.  3  is  a  cross-sectional  view  taken  along  line 
Ill-Ill  of  FIG.  1,  showing  the  first  and  second 
rocker  arms  interconnected; 
FIG.  4  is  a  cross-sectional  view  similar  to  FIG.  3, 

showing  the  first  and  second  rocker  arms  dis- 
connected  from  each  other; 
FIG.  5  is  a  vertical  cross-sectional  view  of  a 
valve  operating  mechansim  according  to  another 

5  embodiment  of  the  present  invention,  the  view 
being  taken  along  line  V  -  V  of  FIG.  6; 
FIG.  6  is  a  plan  view  of  the  valve  operating 
mechanism  shown  in  FIG.  5; 
FIG.  7  is  a  cross-sectional  view  taken  along  line 

70  VII  -  VII  of  FIG.  5,  showing  the  first  and  second 
rocker  arms  interconnected; 
FIG.  8  is  a  cross-sectional  view  similar  to  FIG.  7, 
showing  the  first  and  second  rocker  arms  dis- 
connected  from  each  other;  and 

75  Like  or  corresponding  parts  are  denoted  by  like 
or  corresponding  reference  characters  throughout 
the  views. 

FIGS.  1  and  2  show  a  valve  operating  mecha- 
nism  according  to  an  embodiment  of  the  present 

20  invention.  The  valve  operating  mechanism  is  incor- 
porated  in  an  internal  combustion  engine  including 
a  pair  of  intake  valves  1a,  1b  in  each  engine 
cylinder  for  introducing  an  air-fuel  mixture  into  a 
combustion  chamber  defined  in  an  engine  body. 

25  The  valve  operating  mechanism  comprises  a 
cam  shaft  2  rotatable  in  synchronism  with  rotation 
of  the  engine  at  a  speed  ratio  of  1/2  with  respect  to 
the  speed  of  rotation  of  the  engine  crankshaft.  The 
camshaft  2  has  a  low-speed  cam  3  and  a  high- 

30  speed  cam  5  which  are  integrally  disposed  on  the 
circumference  of  the  camshaft  2.  The  valve  operat- 
ing  mechanism  also  has  a  rocker  shaft  6  extending 
parallel  to  the  camshaft  2,  and  first  and  second 
rocker  arms  7,  8  angularly  movably  supported  on 

35  the  rocker  shaft  6  and  held  against  the  low-speed 
cam  3  and  the  high-speed  cam  5,  respectively,  on 
the  camshaft  2.  The  intake  valves  1a,  1b  are  selec- 
tively  operated  by  the  first  and  second  rocker  arms 
7,  8  actuated  by  the  low-  and  high-speed  cams  3, 

40  5. 
The  camshaft  2  is  rotatably  disposed  above  the 

engine  body.  The  high-speed  cam  5  is  disposed  in 
a  position  corresponding  to  an  intermediate  posi- 
tion  between  the  intake  valves  1a,  1b,  as  viewed  in 

45  FIG.  2.  The  low-speed  cam  3  is  disposed  in  align- 
ment  with  the  intake  valve  1a.  The  low-speed  cam 
3  has  a  cam  lobe  3a  projecting  radially  outwardly 
to  a  relatively  small  extent  to  meet  low-speed  op- 
eration  of  the  engine,  and  the  high-speed  cam  5 

50  has  a  cam  lobe  5a  projecting  radially  outwardly  a 
greater  extent  than  the  cam  lobe  3a  to  meet  high- 
speed  operation  of  the  engine,  with  the  cam  lobe 
5a  also  having  a  larger  angular  extent  than  the  cam 
lobe  3a. 

55  The  rocker  shaft  6  is  fixed  below  the  camshaft 
2.  The  first  rocker  arm  7  pivotally  supported  on  the 
rocker  shaft  6  is  aligned  with  the  low-speed  cam  3, 
and  the  second  rocker  arm  8  pivotally  supported 

3 
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on  the  rocker  arm  6  is  aligned  with  the  high-speed 
cam  5.  The  rocker  arms  7,  8  have  on  their  upper 
surfaces  cam  slippers  10,  11  respectively,  held  in 
sliding  contact  with  the  cams  3,  5,  respectively. 
The  first  and  second  rocker  arms  7,  8  have  arms 
7a,  8a  extending  above  the  intake  valves  1a,  1b, 
respectively.  Tappet  screws  12,  13  are  adjustably 
threaded  through  the  distal  ends  of  the  arms  7a,  8a 
and  have  tips  engagable  respectively  with  the  up- 
per  ends  of  the  valve  stems  of  the  intake  valves  1a, 
1b. 

Flanges  14,  15  are  attached  to  the  upper  ends 
of  the  valve  stems  of  the  intake  valves  1a,  1b.  The 
intake  valves  1a,  1b  are  normally  urged  to  close 
the  intake  ports  by  compression  coil  springs  16,  17 
disposed  under  compression  around  the  valve 
stems  between  the  flanges  14,  15  and  the  engine 
body. 

As  shown  in  FIG.  4,  the  first  and  second  rocker 
arms  7,  8  have  confronting  side  walls  held  in  slid- 
ing  contact  with  each  other.  A  selective  coupling  21 
is  operatively  disposed  in  and  between  the  first  and 
second  rocker  arms  7,  8  for  selectively  disconnect- 
ing  the  rocker  arms  7,  8  from  each  other  for 
relative  displacement  and  also  for  interconnecting 
the  rocker  arms  7,  8  for  their  movement  in  unison. 

The  selective  coupling  21  comprises  a  piston 
23  movable  between  a  position  in  which  it  intercon- 
nects  the  first  and  second  rocker  arms  7,  8  and  a 
position  in  which  it  disconnects  the  first  and  sec- 
ond  rocker  arms  7,  8  from  each  other,  a  circular 
stopper  24  for  limiting  the  movement  of  the  piston 
23,  and  a  coil  spring  25  for  urging  the  stopper  24 
to  move  the  piston  23  toward  the  position  to  dis- 
connect  the  first  and  second  rocker  arms  7,  8  from 
each  other. 

The  first  rocker  arm  7  has  a  first  guide  hole  26 
opening  toward  the  second  rocker  arm  8  and  ex- 
tending  parallel  to  the  rocker  shaft  6.  The  first 
rocker  arm  7  also  has  a  smaller-diameter  hole  28 
near  the  closed  end  of  the  first  guide  hole  26,  with 
a  step  or  shoulder  27  being  defined  between  the 
smaller-diameter  hole  28  and  the  first  guide  hole 
26.  The  piston  23  is  slidably  fitted  in  the  first  guide 
hole  26.  The  piston  23  and  the  closed  end  of  the 
smaller-diameter  hole  28  define  therebetween  a 
hydraulic  pressure  chamber  29. 

The  first  rocker  arm  7  has  a  hydraulic  passage 
30  defined  therein  in  communication  with  the  hy- 
draulic  pressure  chamber  29.  The  rocker  shaft  6 
has  a  hydraulic  passage  31  defined  axially  therein 
and  coupled  to  a  source  (not  shown)  of  hydraulic 
pressure  through  a  suitable  hydraulic  pressure  con- 
trol  mechanism.  The  hydraulic  passages  30,  31  are 
held  in  communication  with  each  other  through  a 
hole  32  defined  in  a  side  wall  of  the  rocker  shaft  6, 
irrespective  of  how  the  first  rocker  arm  7  is  an- 
gularly  moved  about  the  rocker  shaft  6. 

The  second  rocker  arm  8  has  a  second  guide 
hole  35  opening  toward  the  first  rocker  arm  7  in 
registration  with  the  first  guide  hole  26  in  the  first 
rocker  arm  7.  The  circular  stopper  24  is  slidably 

5  fitted  in  the  second  guide  hole  35.  The  second 
rocker  arm  8  also  has  a  smaller-diameter  hole  37 
near  the  closed  end  of  the  second  guide  hole  35, 
with  a  step  or  shoulder  36  defined  between  the 
second  guide  hole  35  and  the  smaller-diameter 

io  hole  37  for  limiting  movement  of  the  circular  stop- 
per  24.  The  second  rocker  arm  8  also  has  a 
through  hole  38  defined  coaxially  with  the  smaller- 
diameter  hole  37.  A  guide  rod  39  joined  integrally 
and  coaxially  to  the  circular  stopper  24  extends 

is  through  the  hole  38.  The  coil  spring  25  is  disposed 
around  the  guide  rod  39  between  the  stopper  24 
and  the  closed  end  of  the  smaller-diameter  hole 
37. 

The  piston  23  has  an  axial  length  selected 
20  such  that  when  one  end  of  the  piston  23  abuts 

against  the  step  27,  the  other  end  thereof  is  posi- 
tioned  just  between  and  hence  lies  flush  with  the 
sliding  side  walls  of  the  first  and  second  rocker 
arms  7,  8,  and  when  the  piston  23  is  moved  into 

25  the  second  guide  hole  35  until  it  displaces  the 
stopper  24  into  abutment  against  the  step  36,  said 
one  end  of  the  piston  23  remains  in  the  first  guide 
hole  26  and  hence  the  piston  23  extends  between 
the  first  and  second  rocker  arms  7,  8.  The  piston 

30  23  is  normally  urged  toward  the  second  rocker  arm 
8  under  the  resiliency  of  a  coil  spring  33  disposed 
in  the  hydraulic  pressure  chamber  29  and  acting 
between  the  piston  23  and  the  closed  bottom  of  the 
smaller-diameter  hole  28.  The  resilient  force  of  the 

35  spring  33  set  under  compression  in  the  hydraulic 
pressure  chamber  29  is  selected  to  be  smaller  than 
that  of  the  spring  25  set  in  place  under  compres- 
sion. 

Operation  of  the  valve  operating  mechanism 
40  will  be  described  with  reference  to  FIGS.  3  and  4. 

When  the  engine  is  to  operate  in  a  low-speed 
range,  the  selective  coupling  21  is  actuated  to 
disconect  the  first  and  second  rocker  arm  7,  8  from 
each  other  as  illustrated  in  FIG.  4.  More  specifi- 

45  cally,  the  hydraulic  pressure  is  released  by  the 
hydraulic  pressure  control  mechanism  from  the  hy- 
draulic  pressusre  chamber  29,  thus  allowing  the 
stopper  24  to  move  toward  the  first  rocker  arm  7 
under  the  resiliency  of  the  spring  25  until  the  piston 

50  23  abuts  against  the  step  27.  When  the  piston  23 
engages  the  step  27,  the  mutually  contacting  ends 
of  the  piston  23  and  the  stopper  24  lie  flush  with 
the  sliding  side  walls  of  the  first  and  second  rocker 
arms  7,  8.  Therefore,  the  first  and  second  rocker 

55  arms  7,  8  are  held  in  mutually  sliding  contact  for 
relative  angular  movement. 

With  the  first  and  second  rocker  arms  7,  8 
being  thus  disconnected,  the  first  rocker  arm  7  is 

4 
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angularly  moved  in  sliding  contact  with  the  low- 
speed  cam  3,  whereas  the  second  rocker  arm  8  is 
angularly  moved  in  sliding  contact  with  the  high- 
speed  cam  5.  Therefore,  the  intake  valve  1a  al- 
ternately  opens  and  closes  the  intake  port  at  the 
valve  timing  and  valve  lift  according  to  the  profile 
of  the  low-speed  cam  3,  and  the  intake  valve  1b 
alternately  opens  and  closes  the  intake  port  at  the 
valve  timing  and  valve  lift  according  to  the  profile 
of  the  high-speed  cam  5. 

Since  the  intake  valves  1a,  1b  are  operated  at 
different  valve  timings  and  lifts,  the  turbulence  of 
the  air-fuel  mixture  in  the  combustion  chamber  is 
increased  for  greater  resistance  against  a  reduction 
in  the  density  of  the  air-fuel  mixture.  This  also 
helps  improve  fuel  economy. 

For  high-speed  operation  of  the  engine,  the 
first  and  second  rocker  arms  7,  8  are  intercon- 
nected  by  the  selective  coupling  21,  as  shown  in 
FIG.  3.  More  specifically,  the  hydraulic  pressure 
chamber  29  of  the  selective  coupling  21  is  supplied 
with  hydraulic  pressure  to  cause  the  piston  23  to 
push  the  stopper  24  into  the  second  guide  hole  35 
against  the  resiliency  of  the  spring  25  until  the 
stopper  24  engages  the  step  36.  The  first  and 
second  rocker  arms  7,  8  are  now  connected  to 
each  other  for  angular  movement  in  unison. 

Inasmuch  as  the  second  rocker  arm  8  held  in 
sliding  contact  with  the  high-speed  cam  5  swings 
to  a  greater  extent  than  the  first  rocker  arm  7,  the 
first  rocker  arm  7  is  caused  to  swing  with  the 
second  rocker  arm  8.  Therefore,  the  intake  valves 
1a,  1b  alternately  open  and  close  the  respective 
intake  ports  at  the  valve  timing  and  valve  lift  ac- 
cording  to  the  profile  of  the  high-speed  cam  5.  The 
intake  efficiency  is  now  increased  for  higher  engine 
output  power  and  torque. 

In  the  low-  and  high-speed  ranges  of  engine 
operation,  the  intake  valves  1a,  1b  are  operated  at 
all  times.  Therefore,  no  carbon  will  be  deposited 
between  the  intake  valves  1a,  1b  and  their  valve 
seats,  and  no  fuel  will  be  accumulated  on  the 
intake  valves  1a,  1b. 

FIGS.  5  and  6  are  illustrative  of  a  valve  operat- 
ing  mechanism  according  to  another  embodiment 
of  the  present  invention.  The  valve  operating 
mechanism  shown  in  FIGS.  5  and  6  differs  from 
the  valve  operating  mechanism  of  FIGS.  1  and  2  in 
that  the  first  rocker  arm  7  has  a  pair  of  arms  7a,  7b 
jointly  shaped  in  a  V,  and  the  tappet  screws  12,  13 
are  adjustably  threaded  through  the  distal  ends  of 
the  arms  7a,  7b  for  engagement  with  the  upper 
ends  of  the  valve  stems  of  the  intake  valves  1a,  1b. 
The  second  rocker  arm  8  has  no  arm  for  directly 
acting  on  the  intake  valves  1a,  1b.  As  shown  in 
FIG.  5,  a  bottomed  cylindrical  lifter  19  is  disposed 
in  abutment  against  a  lower  surface  of  the  second 
rocker  arm  8.  The  lifter  19  is  normally  urged  up- 

wardly  by  a  compression  spring  20  of  relatively 
weak  resiliency  interposed  between  the  lifter  19 
and  the  engine  body  for  resiliently  biasing  the  cam 
slipper  11  of  the  second  rocker  arm  8  slidably 

5  against  the  high-speed  cam  5. 
The  valve  operating  mechanism  shown  in 

FIGS.  5  and  6  has  a  selective  coupling  21  which, 
as  shown  in  FIG.  7,  is  structurally  identical  to  the 
selective  coupling  21  shown  in  FIG.  3. 

io  Operation  of  the  valve  operating  mechanism  of 
FIGS.  5  and  6  will  be  described  with  reference  to 
FIGS.  7  and  8.  When  the  engine  is  to  operate  in  a 
low-speed  range,  the  selective  coupling  21  is  ac- 
tuated  to  disconnect  the  first  and  second  rocker 

is  arm  7,  8  from  each  other  as  illustrated  in  FIG.  8. 
The  first  and  second  rocker  arms  7,  8  are  now  held 
in  mutually  sliding  contact  for  relative  angular 
movement. 

With  the  first  and  second  rocker  arms  7,  8 
20  being  thus  disconnected,  the  first  rocker  arm  7  is 

angularly  moved  in  sliding  contact  with  the  low- 
speed  cam  3,  whereas  the  second  rocker  arm  8  is 
angularly  moved  in  sliding  contact  with  the  high- 
speed  cam  5.  Therefore,  the  intake  valves  1a,  1b 

25  are  actuated  by  the  respective  arms  7a,  7b  of  the 
first  rocker  arm  7  to  alternately  open  and  close  the 
respective  intake  ports  at  the  valve  timing  and 
valve  lift  according  to  the  profile  of  the  low-speed 
cam  3.  Since  the  second  rocker  arm  8  is  discon- 

30  nected  from  the  first  rocker  arm  7,  the  angular 
movement  of  the  second  rocker  arm  8  does  not 
affect  operation  of  the  intake  valves  1a,  1b.  Any 
frictional  loss  of  the  valve  operating  mechanism  is 
relatively  low  because  the  second  rocker  arm  8  is 

35  held  in  sliding  contact  with  the  high-speed  cam  5 
under  the  relatively  small  resilient  force  of  the 
spring  20. 

During  low-speed  operation  of  the  engine, 
therefore,  the  intake  valves  1a,  1b  alternately  open 

40  and  close  the  respective  intake  ports  at  the  valve 
timing  and  valve  lift  according  to  the  profile  of  the 
low-speed  cam  3.  Accordingly,  the  air-fuel  mixture 
flows  into  the  combustion  chamber  at  a  rate  suit- 
able  for  the  low-speed  operation  of  the  engine, 

45  resulting  in  improved  fuel  economy  and  prevention 
of  knocking. 

For  high-speed  operation  of  the  engine,  the 
first  and  second  rocker  arms  7,  8  are  intercon- 
nected  by  the  selective  coupling  21,  as  shown  in 

50  FIG.  7.  The  first  rocker  arm  7  is  now  caused  to 
swing  in  unison  with  the  second  rocker  arm  8 
which  is  held  in  sliding  contact  with  the  high-speed 
cam  5. 

The  intake  valves  1a,  1b  are  operated  by  the 
55  arms  7a,  7b  of  the  first  rocker  arm  7  to  alternately 

open  and  close  the  respective  intake  ports  at  the 
valve  timing  and  valve  lift  according  to  the  profile 
of  the  high-speed  cam  5.  The  intake  efficiency  is 

5 



9 EP  0  262  269  B1 10 

now  increased  for  higher  engine  output  power  and 
torque. 

While  the  intake  valves  1a,  1b  are  shown  as 
being  operated  by  each  of  the  valve  operating 
mechanisms,  exhaust  valves  may  also  be  operated 
by  the  valve  operating  mechanisms  according  to 
the  present  invention.  In  such  a  case,  unburned 
components  due  to  exhaust  gas  turbulence  can  be 
reduced  in  low-speed  operation  of  the  engine, 
whereas  high  engine  output  power  and  torque  can 
be  generated  by  reducing  resistance  to  the  flow  of 
an  exhaust  gas  from  the  combustion  chamber  in 
high-speed  operation  of  the  engine. 

It  will  thus  be  seen  that  the  present  invention, 
at  least  in  its  preferred  forms,  provides  valve  op- 
erating  mechanism  for  an  internal  combustion  en- 
gine,  which  increases  the  turbulence  of  an  air-fuel 
mixture  in  the  combustion  chamber  during  low- 
speed  operation  of  the  engine  for  improving  fuel 
economy  and  increasing  resistance  against  a  re- 
duction  in  the  density  of  the  air-fuel  mixture,  and 
which  is  designed  to  meet  the  problems  which 
would  otherwise  occur  due  to  an  intake  valve  being 
continuously  closed. 

Claims 
Claims  for  the  following  Contracting  States  : 
GB,  FR,  IT,  SE,  ES 

1.  A  valve  operating  mechanism  for  operating  a 
pair  of  valves  (1a,1b)  of  an  internal  combustion 
engine  comprising: 

a  camshaft  (2)  rotatable  in  synchronism 
with  rotation  of  the  internal  combustion  engine 
and  having  a  pair  of  low-  and  high-speed  cams 
(3,5)  of  different  cam  profiles,  there  being  only 
two  such  cams; 

a  pair  of  first  and  second  rocker  arms 
(7,8)  operable  selectively  by  said  low-  and 
high-speed  cams  for  operating  the  valves  ac- 
cording  to  the  cam  profiles  of  said  cams;  and 

coupling  means  (21)  operatively  disposed 
between  said  first  and  second  rocker  arms  and 
arranged  to  interconnect  said  first  and  second 
rocker  arms  in  high-speed  operation  of  the 
engine  to  effect  operation  of  the  valves  by  the 
high-speed  cam,  the  coupling  means  being 
further  arranged  to  disconnect  said  first  and 
second  rocker  arms  from  each  other  for  in- 
dependent  movement  in  low-speed  operation 
of  the  engine,  such  that  the  first  rocker  arm  (7) 
is  operated  by  the  low-speed  cam  (3)  to  effect 
operation  of  one  of  the  valves  (1a)  according  to 
the  cam  profile  of  said  low-speed  cam  (3); 

characterised  in  that  there  are  only  two 
such  rocker  arms  (7,8)  and  in  that  during  said 
low-speed  operation  of  the  engine  the  second 
rocker  arm  (8)  is  operated  by  the  high-speed 

cam  (5)  to  effect  operation  of  the  other  valve 
(1b)  according  to  the  cam  profile  of  said  high- 
speed  cam  (5),  whereby  neither  valve  is  con- 
tinuously  closed. 

5 
2.  A  valve  operating  mechanism  according  to 

claim  1,  wherein  said  first  and  second  rocker 
arms  (7,8)  are  held  in  sliding  contact  with  said 
low-  and  high-speed  cams  (3,5),  respectively, 

io  for  operating  the  pair  of  valves  (1a,1b),  respec- 
tively. 

3.  A  valve  operating  mechanism  for  operating  a 
pair  of  valves  (1a,1b)  of  an  internal  combustion 

is  engine  comprising; 
a  camshaft  (2)  rotatable  in  synchronism 

with  rotation  of  the  internal  combustion  engine 
and  having  a  pair  of  low-  and  high-speed  cams 
(3,5)  of  different  cam  profiles,  there  being  only 

20  two  such  cams; 
a  pair  of  first  and  second  rocker  arms 

(7,8)  operable  selectively  by  said  low-  and 
high-speed  cams  for  operating  the  valves  ac- 
cording  to  the  cam  profiles  of  said  cams;  and 

25  coupling  means  (21)  operatively  disposed 
between  said  first  and  second  rocker  arms  and 
arranged  to  interconnect  said  first  and  second 
rocker  arms  in  high-speed  operation  of  the 
engine  to  effect  operation  of  the  valves  by  the 

30  high-speed  cam,  the  coupling  means  being 
further  arranged  to  disconnect  said  first  and 
second  rocker  arms  from  each  other  for  in- 
dependent  movement  in  low-speed  operation 
of  the  engine; 

35  characterised  in  that  there  are  only  two 
such  rocker  arms  (7,8)  and  in  that  during  said 
low-speed  operation  of  the  engine  the  first 
rocker  arm  (7)  is  operated  by  the  low-speed 
cam  (3)  to  effect  operation  of  the  pair  of  valves 

40  (1a,1b)  according  to  the  cam  profile  of  said 
low-speed  cam  (3),  whereby  neither  valve  is 
continuously  closed. 

4.  A  valve  operating  mechanism  according  to 
45  claim  3,  wherein  said  first  and  second  rocker 

arms  (7,8)  are  held  in  sliding  contact  with  said 
low-  and  high-speed  cams  (3,5),  respectively, 
said  first  rocker  arm  (7)  having  a  pair  of  arms 
(7a,7b)  for  operating  the  pair  of  valves  (1a,1b), 

50  respectively. 

5.  A  valve  operating  mechanism  according  to 
claim  4,  including  lifter  means  (19)  for  normally 
urging  said  second  rocker  arm  (8)  resiliently 

55  into  sliding  contact  with  said  high-speed  cam 
(5). 

6.  A  valve  operating  mechanism  according  to  any 

6 
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preceding  claim,  wherein  said  coupling  means 
comprises  a  selective  coupling  (21)  composed 
of  a  first  guide  hole  (26)  defined  in  said  first 
rocker  arm  (7),  a  second  guide  hole  (35)  de- 
fined  in  said  second  rocker  arm  (8)  in  registra- 
tion  with  said  first  guide  hole,  a  piston  (23) 
slidably  fitted  in  said  first  guide  hole  (26),  a 
spring  (25)  disposed  in  said  second  guide  hole 
(35)  for  normally  urging  said  piston  (23)  into 
said  first  guide  hole  (26),  and  means 
(29,30,31  ,32)  for  applying  hydraulic  pressure  to 
said  piston  (23)  to  move  the  same  to  a  position 
between  said  first  and  second  guide  holes 
(26,35)  against  the  resiliency  of  said  spring 
(25). 

Claims  for  the  following  Contracting  State  :  DE 

1.  A  valve  operating  mechanism  for  operating  a 
pair  of  valves  (1a,1b)  of  an  internal  combustion 
engine  comprising: 

a  camshaft  (2)  rotatable  in  synchronism 
with  rotation  of  the  internal  combustion  engine 
and  having  a  pair  of  low-  and  high-speed  cams 
(3,5)  of  different  cam  profiles,  there  being  only 
two  such  cams; 

a  pair  of  first  and  second  rocker  arms 
(7,8)  operable  selectively  by  said  low-  and 
high-speed  cams  for  operating  the  valves  ac- 
cording  to  the  cam  profiles  of  said  cams;  and 

coupling  means  (21)  disposed  in  and  be- 
tween  said  first  and  second  rocker  arms  and 
arranged  to  interconnect  said  first  and  second 
rocker  arms  in  high-speed  operation  of  the 
engine  to  effect  operation  of  the  valves  by  the 
high-speed  cam,  the  coupling  means  being 
further  arranged  to  disconnect  said  first  and 
second  rocker  arms  from  each  other  for  in- 
dependent  movement  in  low-speed  operation 
of  the  engine,  such  that  the  first  rocker  arm  (7) 
is  operated  by  the  low-speed  cam  (3)  to  effect 
operation  of  one  of  the  valves  (1a)  according  to 
the  cam  profile  of  said  low-speed  cam  (3); 

characterised  in  that  there  are  only  two 
such  rocker  arms  (7,8)  and  in  that  during  said 
low-speed  operation  of  the  engine  the  second 
rocker  arm  (8)  is  operated  by  the  high-speed 
cam  (5)  to  effect  operation  of  the  other  valve 
(1b)  according  to  the  cam  profile  of  said  high- 
speed  cam  (5),  whereby  neither  valve  is  con- 
tinuously  closed. 

2.  A  valve  operating  mechanism  according  to 
claim  1,  wherein  said  first  and  second  rocker 
arms  (7,8)  are  held  in  sliding  contact  with  said 
low-  and  high-speed  cams  (3,5),  respectively, 
for  operating  the  pair  of  valves  (1a,1b),  respec- 
tively. 

3.  A  valve  operating  mechanism  for  operating  a 
pair  of  valves  (1a,1b)  of  an  internal  combustion 
engine  comprising; 

a  camshaft  (2)  rotatable  in  synchronism 
5  with  rotation  of  the  internal  combustion  engine 

and  having  a  pair  of  low-  and  high-speed  cams 
(3,5)  of  different  cam  profiles,  there  being  only 
two  such  cams; 

a  pair  of  first  and  second  rocker  arms 
io  (7,8)  operable  selectively  by  said  low-  and 

high-speed  cams  for  operating  the  valves  ac- 
cording  to  the  cam  profiles  of  said  cams;  and 

coupling  means  (21)  disposed  in  and  be- 
tween  said  first  and  second  rocker  arms  and 

is  arranged  to  interconnect  said  first  and  second 
rocker  arms  in  high-speed  operation  of  the 
engine  to  effect  operation  of  the  valves  by  the 
high-speed  cam,  the  coupling  means  being 
further  arranged  to  disconnect  said  first  and 

20  second  rocker  arms  from  each  other  for  in- 
dependent  movement  in  low-speed  operation 
of  the  engine; 

characterised  in  that  there  are  only  two 
such  rocker  arms  (7,8)  and  in  that  during  said 

25  low-speed  operation  of  the  engine  the  first 
rocker  arm  (7)  is  operated  by  the  low-speed 
cam  (3)  to  effect  operation  of  the  pair  of  valves 
(1a,1b)  according  to  the  cam  profile  of  said 
low-speed  cam  (3),  whereby  neither  valve  is 

30  continuously  closed. 

4.  A  valve  operating  mechanism  according  to 
claim  3,  wherein  said  first  and  second  rocker 
arms  (7,8)  are  held  in  sliding  contact  with  said 

35  low-  and  high-speed  cams  (3,5),  respectively, 
said  first  rocker  arm  (7)  having  a  pair  of  arms 
(7a,7b)  for  operating  the  pair  of  valves  (1a,1b), 
respectively. 

40  5.  A  valve  operating  mechanism  according  to 
claim  4,  including  lifter  means  (19)  for  normally 
urging  said  second  rocker  arm  (8)  resiliently 
into  sliding  contact  with  said  high-speed  cam 
(5). 

45 
6.  A  valve  operating  mechanism  according  to  any 

preceding  claim,  wherein  said  coupling  means 
comprises  a  selective  coupling  (21)  composed 
of  a  first  guide  hole  (26)  defined  in  said  first 

50  rocker  arm  (7),  a  second  guide  hole  (35)  de- 
fined  in  said  second  rocker  arm  (8)  in  registra- 
tion  with  said  first  guide  hole,  a  piston  (23) 
slidably  fitted  in  said  first  guide  hole  (26),  a 
spring  (25)  disposed  in  said  second  guide  hole 

55  (35)  for  normally  urging  said  piston  (23)  into 
said  first  guide  hole  (26),  and  means 
(29,30,31  ,32)  for  applying  hydraulic  pressure  to 
said  piston  (23)  to  move  the  same  to  a  position 
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between  said  first  and  second  guide  holes 
(26,35)  against  the  resiliency  of  said  spring 
(25). 

Patentanspruche 
Patentanspruche  fur  folgende  Vertragsstaaten 
:  GB,  FR,  IT,  SE,  ES 

1.  Ventilbetatigungsmechanismus  zur  Betatigung 
eines  Paars  Ventile  (1a,  1b)  einer  Brennkraft- 
maschine  umfassend: 

eine  synchron  mit  der  Drehung  der  Brenn- 
kraftmaschine  drehbare  Nockenwelle  (2)  mit 
einem  Paar  Nieder-  und  Hochdrehzahl-Nocken 
(3,  5)  unterschiedlicher  Nockenprofile,  wobei 
lediglich  zwei  derartige  Nocken  vorhanden 
sind; 

ein  Paar  erster  und  zweiter  Kipphebel  (7, 
8),  die  durch  die  Nieder-  und  Hochdrehzahl- 
Nocken  selektiv  betreibbar  sind,  urn  die  Ventile 
gema/S  den  Nockenprofilen  der  Nocken  zu  be- 
tatigen;  und 

eine  Kupplungseinrichtung  (21),  die  be- 
triebsma/Sig  zwischen  den  ersten  und  zweiten 
Kipphebeln  angeordnet  ist  und  dazu  vorgese- 
hen  ist,  die  ersten  und  zweiten  Kipphebel  im 
Hochdrehzahl-Betrieb  der  Maschine  miteinan- 
der  zu  verbinden,  urn  eine  Betatigung  der  Ven- 
tile  durch  den  Hochdrehzahl-Nocken  zu  bewir- 
ken,  wobei  die  Kupplungseinrichtung  weiter 
dazu  vorgesehen  ist,  die  ersten  und  zweiten 
Kipphebel  im  Niederdrehzahl-Betrieb  der  Ma- 
schine  fur  eine  unabhangige  Bewegung  von- 
einander  zu  trennen,  so  da/S  der  erste  Kipphe- 
bel  (7)  durch  den  Niederdrehzahl-Nocken  (3) 
betatigt  wird,  urn  eine  Betatigung  eines  der 
Ventile  (1a)  gema/S  dem  Nockenprofil  des 
Niederdrehzahl-Nockens  (3)  zu  bewirken; 
dadurch  gekennzelchnet, 

da/S  lediglich  zwei  derartige  Kipphebel  (7, 
8)  vorgesehen  sind  und 

da/S  wahrend  des  Niederdrehzahl-Betriebs 
der  Maschine  der  zweite  Kipphebel  (8)  durch 
den  Hochdrehzahl-Nocken  (5)  betatigt  wird,  urn 
eine  Betatigung  des  anderen  Ventils  (1b)  ge- 
ma/S  dem  Nockenprofil  des  Hochdrehzahl-Nok- 
kens  (5)  zu  bewirken,  wodurch  keines  der  Ven- 
tile  fortgesetzt  geschlossen  ist. 

2.  Ventilbetatigungsmechanismus  nach  Anspruch 
1  ,  bei  welchem  die  ersten  und  zweiten  Kipphe- 
bel  (7,  8)  zur  jeweiligen  Betatigung  des  Paars 
Ventile  (1a,  1b)  in  Gleitkontakt  mit  den  Nieder- 
bzw.  Hochdrehzahl-Nocken  (3,  5)  gehalten 
sind. 

3.  Ventilbetatigungsmechanismus  zur  Betatigung 
eines  Paars  Ventile  (1a,  1b)  einer  Brennkraft- 

maschine  umfassend: 
eine  synchron  mit  der  Drehung  der  Brenn- 

kraftmaschine  drehbare  Nockenwelle  (2)  mit 
einem  Paar  Nieder-  und  Hochdrehzahl-Nocken 

5  (3,  5)  unterschiedlicher  Nockenprofile,  wobei 
lediglich  zwei  derartige  Nocken  vorgesehen 
sind; 

ein  Paar  erster  und  zweiter  Kipphebel  (7, 
8),  die  durch  die  Nieder-  und  Hochdrehzahl- 

io  Nocken  selektiv  betreibbar  sind,  urn  die  Ventile 
gema/S  den  Nockenprofilen  der  Nocken  zu  be- 
tatigen;  und 

eine  Kupplungseinrichtung  (21),  die  be- 
triebsma/Sig  zwischen  den  ersten  und  zweiten 

is  Kipphebeln  angeordnet  ist  und  dazu  vorgese- 
hen  ist,  die  ersten  und  zweiten  Kipphebel  im 
Hochdrehzahl-Betrieb  der  Maschine  miteinan- 
der  zu  verbinden,  urn  eine  Betatigung  der  Ven- 
tile  durch  den  Hochdrehzahl-Nocken  zu  bewir- 

20  ken,  wobei  die  Kupplungseinrichtung  weiter 
dazu  vorgesehen  ist,  die  ersten  und  zweiten 
Kipphebel  im  Niederdrehzahl-Betrieb  der  Ma- 
schine  fur  eine  unabhangige  Bewegung  von- 
einander  zu  trennen, 

25  dadurch  gekennzelchnet, 
da/S  lediglich  zwei  derartige  Kipphebel  (7, 

8)  vorgesehen  sind  und 
da/S  wahrend  des  Niederdrehzahl-Betriebs 

der  Maschine  der  erste  Kipphebel  (7)  durch 
30  den  Niederdrehzahl-Nocken  (3)  betatigt  wird, 

urn  eine  Betatigung  des  Paars  Ventile  (1a,  1b) 
gema/S  dem  Nockenprofil  des  Niederdrehzahl- 
Nockens  (3)  zu  bewirken,  wodurch  keines  der 
Ventile  fortgesetzt  geschlossen  ist. 

35 
4.  Ventilbetatigungsmechanismus  nach  Anspruch 

3,  bei  welchem  die  ersten  und  zweiten  Kipphe- 
bel  (7,  8)  jeweils  in  Gleitkontakt  mit  den 
Nieder-  bzw.  Hochdrehzahl-Nocken  (3,  5)  ge- 

40  halten  sind,  wobei  der  erste  Kipphebel  (7)  ein 
Paar  Arme  (7a,  7b)  zur  jeweiligen  Betatigung 
des  Paars  Ventile  (1a,  1b)  aufweist. 

5.  Ventilbetatigungsmechanismus  nach  Anspruch 
45  4,  umfassend  Hubmittel  (19),  urn  den  zweiten 

Kipphebel  (8)  normalerweise  elastisch  in  Gleit- 
kontakt  mit  dem  Hochdrehzahlnocken  (5)  zu 
drangen. 

50  6.  Ventilbetatigungsmechanismus  nach  einem  der 
vorhergehenden  Anspruche,  bei  welchem  die 
Kupplungseinrichtung  eine  selektive  Kupplung 
(21)  umfa/St,  die  aus  einem  in  dem  ersten 
Kipphebel  (7)  ausgebildeten,  ersten  Fuhrungs- 

55  loch  (26),  einem  in  dem  zweiten  Kipphebel  (8) 
in  Ausrichtung  zu  dem  ersten  Fuhrungsloch 
ausgebildeten,  zweiten  Fuhrungsloch  (35),  ei- 
nem  gleitverschieblich  in  das  erste  Fuhrungs- 
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loch  (26)  gepa/Sten  Kolben  (23),  einer  Feder 
(25),  die  in  dem  zweiten  Fuhrungsloch  (35) 
angeordnet  ist,  urn  den  Kolben  (23)  normaler- 
weise  in  das  erste  Fuhrungsloch  (26)  zu  dran- 
gen,  und  Mitteln  (29,  30,  31,  32)  zum  Anlegen 
von  Hydraulikdruck  an  den  Kolben  (23),  urn 
diesen  gegen  die  elastische  Kraft  der  Feder 
(25)  in  eine  Stellung  zwischen  den  ersten  und 
zweiten  Fuhrungslochern  (26,  35)  zu  bewegen, 
besteht. 

Patentanspruche  fur  folgenden  Vertragsstaat  : 
DE 

1.  Ventilbetatigungsmechanismus  zur  Betatigung 
eines  Paars  Ventile  (1a,  1b)  einer  Brennkraft- 
maschine  umfassend: 

eine  synchron  mit  der  Drehung  der  Brenn- 
kraftmaschine  drehbare  Nockenwelle  (2)  mit 
einem  Paar  Nieder-  und  Hochdrehzahl-Nocken 
(3,  5)  unterschiedlicher  Nockenprofile,  wobei 
lediglich  zwei  derartige  Nocken  vorhanden 
sind; 

ein  Paar  erster  und  zweiter  Kipphebel  (7, 
8),  die  durch  die  Nieder-  und  Hochdrehzahl- 
Nocken  selektiv  betreibbar  sind,  urn  die  Ventile 
gema/S  den  Nockenprofilen  der  Nocken  zu  be- 
tatigen;  und 

eine  Kupplungseinrichtung  (21),  die  in  und 
zwischen  den  ersten  und  zweiten  Kipphebeln 
angeordnet  ist  und  dazu  vorgesehen  ist,  die 
ersten  und  zweiten  Kipphebel  im 
Hochdrehzahl-Betrieb  der  Maschine  miteinan- 
der  zu  verbinden,  urn  eine  Betatigung  der  Ven- 
tile  durch  den  Hochdrehzahl-Nocken  zu  bewir- 
ken,  wobei  die  Kupplungseinrichtung  weiter 
dazu  vorgesehen  ist,  die  ersten  und  zweiten 
Kipphebel  im  Niederdrehzahl-Betrieb  der  Ma- 
schine  fur  eine  unabhangige  Bewegung  von- 
einander  zu  trennen,  so  da/S  der  erste  Kipphe- 
bel  (7)  durch  den  Niederdrehzahl-Nocken  (3) 
betatigt  wird,  urn  eine  Betatigung  eines  der 
Ventile  (1a)  gema/S  dem  Nockenprofil  des 
Niederdrehzahl-Nockens  (3)  zu  bewirken; 
dadurch  gekennzelchnet, 

da/S  lediglich  zwei  derartige  Kipphebel  (7, 
8)  vorgesehen  sind  und 

da/S  wahrend  des  Niederdrehzahl-Betriebs 
der  Maschine  der  zweite  Kipphebel  (8)  durch 
den  Hochdrehzahl-Nocken  (5)  betatigt  wird,  urn 
eine  Betatigung  des  anderen  Ventils  (1b)  ge- 
ma/S  dem  Nockenprofil  des  Hochdrehzahl-Nok- 
kens  (5)  zu  bewirken,  wodurch  keines  der  Ven- 
tile  fortgesetzt  geschlossen  ist. 

2.  Ventilbetatigungsmechanismus  nach  Anspruch 
1  ,  bei  welchem  die  ersten  und  zweiten  Kipphe- 
bel  (7,  8)  zur  jeweiligen  Betatigung  des  Paars 

Ventile  (1a,  1b)  in  Gleitkontakt  mit  den  Nieder- 
bzw.  Hochdrehzahl-Nocken  (3,  5)  gehalten 
sind. 

5  3.  Ventilbetatigungsmechanismus  zur  Betatigung 
eines  Paars  Ventile  (1a,  1b)  einer  Brennkraft- 
maschine  umfassend: 

eine  synchron  mit  der  Drehung  der  Brenn- 
kraftmaschine  drehbare  Nockenwelle  (2)  mit 

io  einem  Paar  Nieder-  und  Hochdrehzahl-Nocken 
(3,  5)  unterschiedlicher  Nockenprofile,  wobei 
lediglich  zwei  derartige  Nocken  vorgesehen 
sind; 

ein  Paar  erster  und  zweiter  Kipphebel  (7, 
is  8),  die  durch  die  Nieder-  und  Hochdrehzahl- 

Nocken  selektiv  betreibbar  sind,  urn  die  Ventile 
gema/S  den  Nockenprofilen  der  Nocken  zu  be- 
tatigen;  und 

eine  Kupplungseinrichtung  (21),  die  in  und 
20  zwischen  den  ersten  und  zweiten  Kipphebeln 

angeordnet  ist  und  dazu  vorgesehen  ist,  die 
ersten  und  zweiten  Kipphebel  im 
Hochdrehzahl-Betrieb  der  Maschine  miteinan- 
der  zu  verbinden,  urn  eine  Betatigung  der  Ven- 

25  tile  durch  den  Hochdrehzahl-Nocken  zu  bewir- 
ken,  wobei  die  Kupplungseinrichtung  weiter 
dazu  vorgesehen  ist,  die  ersten  und  zweiten 
Kipphebel  im  Niederdrehzahl-Betrieb  der  Ma- 
schine  fur  eine  unabhangige  Bewegung  von- 

30  einander  zu  trennen, 
dadurch  gekennzelchnet, 

da/S  lediglich  zwei  derartige  Kipphebel  (7, 
8)  vorgesehen  sind  und 

da/S  wahrend  des  Niederdrehzahl-Betriebs 
35  der  Maschine  der  erste  Kipphebel  (7)  durch 

den  Niederdrehzahl-Nocken  (3)  betatigt  wird, 
urn  eine  Betatigung  des  Paars  Ventile  (1a,  1b) 
gema/S  dem  Nockenprofil  des  Niederdrehzahl- 
Nockens  (3)  zu  bewirken,  wodurch  keines  der 

40  Ventile  fortgesetzt  geschlossen  ist. 

4.  Ventilbetatigungsmechanismus  nach  Anspruch 
3,  bei  welchem  die  ersten  und  zweiten  Kipphe- 
bel  (7,  8)  in  Gleitkontakt  mit  den  Nieder-  bzw. 

45  Hochdrehzahl-Nocken  (3,  5)  gehalten  sind,  wo- 
bei  der  erste  Kipphebel  (7)  ein  Paar  Arme  (7a, 
7b)  zur  jeweiligen  Betatigung  des  Paars  Venti- 
le  (1a,  1b)  aufweist. 

50  5.  Ventilbetatigungsmechanismus  nach  Anspruch 
4,  umfassend  Hubmittel  (19),  urn  den  zweiten 
Kipphebel  (8)  normalerweise  elastisch  in  Gleit- 
kontakt  mit  dem  Hochdrehzahlnocken  (5)  zu 
drangen. 

55 
6.  Ventilbetatigungsmechanismus  nach  einem  der 

vorhergehenden  Anspruche,  bei  welchem  die 
Kupplungseinrichtung  eine  selektive  Kupplung 

9 
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(21)  umfa/St,  die  aus  einem  in  dem  ersten 
Kipphebel  (7)  ausgebildeten,  ersten  Fuhrungs- 
loch  (26),  einem  in  dem  zweiten  Kipphebel  (8) 
in  Ausrichtung  zu  dem  ersten  Fuhrungsloch 
ausgebildeten,  zweiten  Fuhrungsloch  (35),  ei- 
nem  gleitverschieblich  in  das  erste  Fuhrungs- 
loch  (26)  gepa/Sten  Kolben  (23),  einer  Feder 
(25),  die  in  dem  zweiten  Fuhrungsloch  (35) 
angeordnet  ist,  urn  den  Kolben  (23)  normaler- 
weise  in  das  erste  Fuhrungsloch  (26)  zu  dran- 
gen,  und  Mitteln  (29,  30,  31,  32)  zum  Anlegen 
von  Hydraulikdruck  an  den  Kolben  (23),  urn 
diesen  gegen  die  elastische  Kraft  der  Feder 
(25)  in  eine  Stellung  zwischen  den  ersten  und 
zweiten  Fuhrungslochern  (26,  35)  zu  bewegen, 
besteht. 

Revendicatlons 
Revendicatlons  pour  les  Etats  contractants 
suivants  :  GB,  FR,  IT,  SE,  ES 

1.  Mecanisme  de  commande  d'une  paire  de  sou- 
papes  (1a,  1b)  d'un  moteur  a  combustion  inter- 
ne,  comprenant  : 

un  arbre  a  cames  (2)  destine  a  tourner  en 
synchronisme  avec  la  rotation  du  moteur  a 
combustion  interne  et  possedant  une  paire  de 
cames  (3,  5)  pour  les  faibles  vitesses  et  pour 
les  vitesses  elevees,  ayant  des  profils  de  ca- 
mes  differents,  I'arbre  a  cames  ne  comportant 
que  deux  cames, 

une  paire  de  culbuteurs  comprenant  un 
premier  et  un  second  culbuteur  (7,  8)  com- 
mandes  selectivement  par  les  cames  des  fai- 
bles  vitesses  et  des  vitesses  elevees  et  desti- 
nes  a  commander  les  soupapes  en  fonction 
des  profils  des  cames,  et 

un  dispositif  (21)  d'accouplement  dispose 
pendant  le  fonctionnement  entre  le  premier  et 
le  second  culbuteur  et  destine  a  interconnecter 
le  premier  et  le  second  culbuteur  lors  du  fonc- 
tionnement  du  moteur  aux  vitesses  elevees 
afin  que  les  soupapes  fonctionnent  sous  la 
commande  de  la  came  des  vitesses  elevees, 
le  dispositif  d'accouplement  etant  en  outre  rea- 
lise  afin  qu'il  deconnecte  le  premier  et  le  se- 
cond  culbuteur  I'un  de  I'autre  afin  qu'ils  puis- 
sent  se  deplacer  independamment  lors  du 
fonctionnement  du  moteur  aux  faibles  vitesses, 
si  bien  que  le  premier  culbuteur  (7)  est  com- 
mande  par  la  came  (3)  des  faibles  vitesses  et 
assure  le  fonctionnement  de  I'une  des  soupa- 
pes  (1a)  d'apres  le  profil  de  la  came  des 
faibles  vitesses  (3), 

caracterise  en  ce  qu'il  ne  comporte  que 
deux  culbuteurs  (7,  8),  et  en  ce  que,  pendant 
le  fonctionnement  du  moteur  aux  faibles  vites- 
ses,  le  second  culbuteur  (8)  est  commande  par 

la  came  (5)  des  vitesses  elevees  afin  qu'il 
assure  le  fonctionnement  de  I'autre  soupape 
(1  b)  d'apres  le  profil  de  la  came  (5)  des  vites- 
ses  elevees,  si  bien  qu'aucune  soupape  n'est 

5  constamment  fermee. 

2.  Mecanisme  de  commande  de  soupapes  selon 
la  revendication  1  ,  dans  lequel  le  premier  et  le 
second  culbuteur  (7,  8)  sont  maintenus  en 

io  contact  glissant  avec  les  cames  (3,  5)  des 
faibles  vitesses  et  des  vitesses  elevees  res- 
pectivement,  afin  que  les  deux  soupapes  (1a, 
1b)  soient  commandees. 

is  3.  Mecanisme  de  commande  d'une  paire  de  sou- 
papes  (1a,  1b)  d'un  moteur  a  combustion  inter- 
ne,  comprenant  : 

un  arbre  a  cames  (2)  destine  a  tourner  en 
synchronisme  avec  la  rotation  du  moteur  a 

20  combustion  interne  et  possedant  une  paire  de 
cames  (3,  5)  pour  les  faibles  vitesses  et  pour 
les  vitesses  elevees,  ayant  des  profils  de  ca- 
mes  differents,  I'arbre  a  cames  ne  comportant 
que  deux  cames, 

25  une  paire  de  culbuteurs  comprenant  un 
premier  et  un  second  culbuteur  (7,  8)  com- 
mandes  selectivement  par  les  cames  des  fai- 
bles  vitesses  et  des  vitesses  elevees  et  desti- 
nes  a  commander  les  soupapes  en  fonction 

30  des  profils  des  cames,  et 
un  dispositif  (21)  d'accouplement  dispose 

pendant  le  fonctionnement  entre  le  premier  et 
le  second  culbuteur  et  destine  a  interconnecter 
le  premier  et  le  second  culbuteur  lors  du  fonc- 

35  tionnement  du  moteur  aux  vitesses  elevees 
afin  que  les  soupapes  fonctionnent  sous  la 
commande  de  la  came  des  vitesses  elevees, 
le  dispositif  d'accouplement  etant  en  outre  rea- 
lise  afin  qu'il  deconnecte  le  premier  et  le  se- 

40  cond  culbuteur  I'un  de  I'autre  afin  qu'ils  puis- 
sent  se  deplacer  independamment  lors  du 
fonctionnement  du  moteur  aux  faibles  vitesses, 

caracterise  en  ce  qu'il  ne  comporte  que 
deux  culbuteurs  (7,  8),  et  en  ce  que,  pendant 

45  le  fonctionnement  du  moteur  aux  faibles  vites- 
ses,  le  premier  culbuteur  (7)  est  commande 
par  la  came  (3)  des  faibles  vitesses  afin  qu'il 
assure  la  commande  des  deux  soupapes  (1a, 
1b)  d'apres  le  profil  de  la  came  (3)  des  faibles 

50  vitesses,  si  bien  qu'aucune  soupape  n'est 
constamment  fermee. 

4.  Mecanisme  de  commande  de  soupapes  selon 
la  revendication  3,  dans  lequel  le  premier  et  le 

55  second  culbuteur  (7,  8)  sont  maintenus  en 
contact  glissant  avec  les  cames  (3,  5)  des 
faibles  vitesses  et  des  vitesses  elevees  res- 
pectivement,  le  premier  culbuteur  (7)  ayant 
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une  paire  de  bras  (7a,  7b)  destines  a  comman- 
der  la  paire  de  soupapes  (1a,  1b)  respective- 
ment. 

5.  Mecanisme  de  commande  de  soupapes  selon 
la  revendication  4,  comprenant  un  dispositif 
(19)  a  organe  de  soulevement  destine  a  re- 
pousser  normalement  le  second  culbuteur  (8) 
elastiquement  en  contact  glissant  avec  la  came 
(5)  des  vitesses  elevees. 

6.  Mecanisme  de  commande  de  soupapes  selon 
I'une  quelconque  des  revendications  preceden- 
tes,  dans  lequel  le  dispositif  d'accouplement 
comporte  un  accouplement  selectif  (21)  com- 
pose  d'un  premier  trou  de  guidage  (26)  delimi- 
ts  dans  le  premier  culbuteur  (7),  un  second 
trou  de  guidage  (35)  delimite  dans  le  second 
culbuteur  (8)  en  face  du  premier  trou  de  guida- 
ge,  d'un  piston  (23)  monte  dans  le  premier 
trou  de  guidage  (26)  afin  qu'il  puisse  coulisser, 
d'un  ressort  (25)  place  dans  le  second  trou  de 
guidage  (35)  afin  qu'il  repousse  normalement 
le  piston  (23)  dans  le  premier  trou  de  guidage 
(26),  et  d'un  dispositif  (29,  30,  31  ,  32)  destine 
a  appliquer  une  pression  hydraulique  au  piston 
(23)  afin  que  celui-ci  se  deplace  vers  une 
position  comprise  entre  le  premier  et  le  se- 
cond  trou  de  guidage  (26,  35)  malgre  la  force 
d'elasticite  du  ressort  (25). 

Revendicatlons  pour  I'Etat  contractant  suivant 
:  DE 

1.  Mecanisme  de  commande  d'une  paire  de  sou- 
papes  (1a,  1b)  d'un  moteur  a  combustion  inter- 
ne,  comprenant  : 

un  arbre  a  cames  (2)  destine  a  tourner  en 
synchronisme  avec  la  rotation  du  moteur  a 
combustion  interne  et  possedant  une  paire  de 
cames  (3,  5)  pour  les  faibles  vitesses  et  pour 
les  vitesses  elevees,  ayant  des  profils  de  ca- 
mes  differents,  I'arbre  a  cames  ne  comportant 
que  deux  cames, 

une  paire  de  culbuteurs  comprenant  un 
premier  et  un  second  culbuteur  (7,  8)  com- 
mandes  selectivement  par  les  cames  des  fai- 
bles  vitesses  et  des  vitesses  elevees  et  desti- 
nes  a  commander  les  soupapes  en  fonction 
des  profils  des  cames,  et 

un  dispositif  (21)  d'accouplement  dispose 
entre  le  premier  et  le  second  culbuteur  et 
destine  a  interconnecter  le  premier  et  le  se- 
cond  culbuteur  lors  du  fonctionnement  du  mo- 
teur  aux  vitesses  elevees  afin  que  les  soupa- 
pes  fonctionnent  sous  la  commande  de  la 
came  des  vitesses  elevees,  le  dispositif  d'ac- 
couplement  etant  en  outre  realise  afin  qu'il 

deconnecte  le  premier  et  le  second  culbuteur 
I'un  de  I'autre  afin  qu'ils  puissent  se  deplacer 
independamment  lors  du  fonctionnement  du 
moteur  aux  faibles  vitesses,  si  bien  que  le 

5  premier  culbuteur  (7)  est  commande  par  la 
came  (3)  des  faibles  vitesses  et  assure  le 
fonctionnement  de  I'une  des  soupapes  (1a) 
d'apres  le  profil  de  la  came  des  faibles  vites- 
ses  (3), 

io  caracterise  en  ce  qu'il  ne  comporte  que 
deux  culbuteurs  (7,  8),  et  en  ce  que,  pendant 
le  fonctionnement  du  moteur  aux  faibles  vites- 
ses,  le  second  culbuteur  (8)  est  commande  par 
la  came  (5)  des  vitesses  elevees  afin  qu'il 

is  assure  le  fonctionnement  de  I'autre  soupape 
(1  b)  d'apres  le  profil  de  la  came  (5)  des  vites- 
ses  elevees,  si  bien  qu'aucune  soupape  n'est 
constamment  fermee. 

20  2.  Mecanisme  de  commande  de  soupapes  selon 
la  revendication  1  ,  dans  lequel  le  premier  et  le 
second  culbuteur  (7,  8)  sont  maintenus  en 
contact  glissant  avec  les  cames  (3,  5)  des 
faibles  vitesses  et  des  vitesses  elevees  res- 

25  pectivement,  afin  que  les  deux  soupapes  (1a, 
1b)  soient  commandees. 

3.  Mecanisme  de  commande  d'une  paire  de  sou- 
papes  (1a,  1b)  d'un  moteur  a  combustion  inter- 

30  ne,  comprenant  : 
un  arbre  a  cames  (2)  destine  a  tourner  en 

synchronisme  avec  la  rotation  du  moteur  a 
combustion  interne  et  possedant  une  paire  de 
cames  (3,  5)  pour  les  faibles  vitesses  et  pour 

35  les  vitesses  elevees,  ayant  des  profils  de  ca- 
mes  differents,  I'arbre  a  cames  ne  comportant 
que  deux  cames, 

une  paire  de  culbuteurs  comprenant  un 
premier  et  un  second  culbuteur  (7,  8)  com- 

40  mandes  selectivement  par  les  cames  des  fai- 
bles  vitesses  et  des  vitesses  elevees  et  desti- 
nes  a  commander  les  soupapes  en  fonction 
des  profils  des  cames,  et 

un  dispositif  (21)  d'accouplement  dispose 
45  entre  le  premier  et  le  second  culbuteur  et 

destine  a  interconnecter  le  premier  et  le  se- 
cond  culbuteur  lors  du  fonctionnement  du  mo- 
teur  aux  vitesses  elevees  afin  que  les  soupa- 
pes  fonctionnent  sous  la  commande  de  la 

50  came  des  vitesses  elevees,  le  dispositif  d'ac- 
couplement  etant  en  outre  realise  afin  qu'il 
deconnecte  le  premier  et  le  second  culbuteur 
I'un  de  I'autre  afin  qu'ils  puissent  se  deplacer 
independamment  lors  du  fonctionnement  du 

55  moteur  aux  faibles  vitesses, 
caracterise  en  ce  qu'il  ne  comporte  que 

deux  culbuteurs  (7,  8),  et  en  ce  que,  pendant 
le  fonctionnement  du  moteur  aux  faibles  vites- 

11 
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ses,  le  premier  culbuteur  (7)  est  commande 
par  la  came  (3)  des  faibles  vitesses  afin  qu'il 
assure  la  commande  des  deux  soupapes  (1a, 
1  b)  d'apres  le  profit  de  la  came  (3)  des  faibles 
vitesses,  si  bien  qu'aucune  soupape  n'est  5 
constamment  fermee. 

4.  Mecanisme  de  commande  de  soupapes  selon 
la  revendication  3,  dans  lequel  le  premier  et  le 
second  culbuteur  (7,  8)  sont  maintenus  en  10 
contact  glissant  avec  les  cames  (3,  5)  des 
faibles  vitesses  et  des  vitesses  elevees  res- 
pectivement,  le  premier  culbuteur  (7)  ayant 
une  paire  de  bras  (7a,  7b)  destines  a  comman- 
der  la  paire  de  soupapes  (1a,  1b)  respective-  is 
ment. 

5.  Mecanisme  de  commande  de  soupapes  selon 
la  revendication  4,  comprenant  un  dispositif 
(19)  a  organe  de  soulevement  destine  a  re-  20 
pousser  normalement  le  second  culbuteur  (8) 
elastiquement  en  contact  glissant  avec  la  came 
(5)  des  vitesses  elevees. 

6.  Mecanisme  de  commande  de  soupapes  selon  25 
I'une  quelconque  des  revendications  preceden- 
tes,  dans  lequel  le  dispositif  d'accouplement 
comporte  un  accouplement  selectif  (21)  com- 
pose  d'un  premier  trou  de  guidage  (26)  delimi- 
ts  dans  le  premier  culbuteur  (7),  un  second  30 
trou  de  guidage  (35)  delimite  dans  le  second 
culbuteur  (8)  en  face  du  premier  trou  de  guida- 
ge,  d'un  piston  (23)  monte  dans  le  premier 
trou  de  guidage  (26)  afin  qu'il  puisse  coulisser, 
d'un  ressort  (25)  place  dans  le  second  trou  de  35 
guidage  (35)  afin  qu'il  repousse  normalement 
le  piston  (23)  dans  le  premier  trou  de  guidage 
(26),  et  d'un  dispositif  (29,  30,  31  ,  32)  destine 
a  appliquer  une  pression  hydraulique  au  piston 
(23)  afin  que  celui-ci  se  deplace  vers  une  40 
position  comprise  entre  le  premier  et  le  se- 
cond  trou  de  guidage  (26,  35)  malgre  la  force 
d'elasticite  du  ressort  (25). 
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