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©  Variable  geometry  distribution  control  for  an  internal  combustion  engine. 

CO 

©  Internal  combustion  engine  distribution  valve 
control,  provided  with  a  variable  profile  camshaft  (2) 
which  can  be  moved  along  its  longitudinal  axis,  and 
with  valves  (4)  driven  by  means  of  a  rocking  lever 
(9),  comprising  a  guide  shoe  (6)  in  contact  with  the 
surface  of  the  cam  (5)  and  connected,  in  a  way  that 
it  can  rotate,  to  a  shaft  (19)  inserted  into  seats  built 
in  the  cylinder  head  (1). 
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The  present  invention  refers  to  a  device  for 
distribution  valve  control  for  an  internal  combustion 
engine,  having  at  least  two  compliant  valves  per 
cylinder  and  a  camshaft  with  variable  profile  cams. 

The  distribution  controls  using  the  variable  pro- 
file  cams,  the  so-called  "splined"  cams,  are  em- 
ployed  to  optimize  the  efficiency,  the  consumption 
and  the  emission  levels  of  the  engine  by  varying, 
among  other  things,  the  lift  and  the  opening  times 
of  the  valves  as  a  function  of  the  revolution  speed. 

Using  this  type  of  cam,  the  contact  line  be- 
tween  tappet  and  cam  lies  on  a  plane  which  is 
never  vertical  to  the  axis  of  the  tappet  itself,  as  in 
traditional  cam  types,  but  which  forms  an  angle 
which  continually  changes  according  to  the  position 
of  the  cam  to  the  tappet. 

Another  problem  linked  to  the  use  of  "splined" 
cams  is  the  rotatory  force  which  is  generated  in  the 
tappet  by  the  cam  during  its  rotation  due  to  its 
particular  profile,  which  must  be  countered  to  allow 
the  tappet  to  work  normally. 

A  further  problem  of  the  control  in  question 
concerns  the  fact  that  when  the  cam  is  moved 
longitudinally  along  its  axis  it  creates  a  force  in  the 
tappet  which  tends  to  displace  it  sideways  in  the 
direction  in  which  the  cam  is  moving.  This  force, 
like  the  one  before,  must  also  be  efficiently  coun- 
tered  in  order  to  obtain  good  working  performance 
from  all  the  distribution  unit. 

Application  n  °  67759-A/86,  by  the  same  ap- 
plicant,  shows  a  distribution  control  for  an  internal 
combustion  engine  with  at  least  two  compliant 
valves  per  cylinder  driven  by  a  single  "splined" 
cam.  The  distribution  control  comprises,  further- 
more,  a  guide  shoe  in  contact  with  the  cam  and  a 
guide  shoe  seating  provided  with  a  cylindrical 
guide  appendix,  which  is  inserted  into  a  seating  in 
the  cylinder  head,  in  order  to  keep  it  in  the  re- 
quired  position  thus  countering  the  abovemention- 
ed  forces. 

One  of  the  disadvantages  of  this  type  of  solu- 
tion  is  the  fact  that  all  the  forces  are  unloaded  on 
the  cylindrical  guide.  It  therefore  must  be  of  sizea- 
ble  dimensions  and  furthermore  needs  to  be  manu- 
factured  very  precisely  in  order  to  avoid  the  danger 
of  seizure  which  would  have  disastrous  conse- 
quences  for  the  engine.  Furthermore  its  dimensions 
increase  the  overall  weight  of  the  rocking  lever  and, 
as  a  consequence,  limit  the  revolution  speed  of  the 
engine. 

Moreover,  with  said  control  it  is  necessary  to 
carry  out  one  further  manufacturing  operation  on 
the  cylinder  head  with  the  maximum  precision.  The 
aim  of  the  present  invention  is  to  overcome  said 
problems  by  realizing  a  command  device  which  is 
both  simple  and  light. 

The  abovementioned  aim  and  others  are 
reached  by  the  device  according  to  the  invention 

which  refers  to  a  distribution  valve  control  for  an 
internal  combustion  engine  provided  with  at  least 
one  variable  profile  camshaft  which  can  be  moved 
along  its  longitudinal  axis,  and  with  at  least  two 

5  compliant  valves  per  cylinder  driven  by  means  of  a 
rocking  lever  and  comprising  a  shoe  guide  in  con- 
tact  with  the  surface  of  the  cam  and  a  seating  for 
the  shoe  guide  characterized  in  that  the  rocking 
lever  is  connected  to  a  shaft,  inserted  into  seatings 

io  in  the  engine  cylinder  head  and  lying  parellel  to  the 
cam  shaft,  in  such  a  way  that  it  can  rotate  relatively 
to  it. 

Further  characteristics  and  advantages  will  be- 
come  clear  in  the  following  description  which,  by 

75  way  of  example  only,  refers  to  the  accompanying 
drawings  in  which: 

-  Figure  1  is  a  partial  plan  view  of  an  internal 
combustion  engine  cylinder  head  provided 
with  a  control  in  accordance  with  the  inven- 

20  tion; 
-  Figure  2  is  a  partial  sectional  view  of  the 

control  of  figure  1  ; 
-  Figure  3  is  a  plan  view  of  a  rocking  lever  in 

accordance  with  the  invention; 
25  -  Figure  4  is  a  bottom  view  of  the  rocking  lever 

of  figure  3; 
-  Figure  5  is  a  plan  view  of  another  embodi- 

ment  of  the  rocking  lever  in  accordance  with 
the  invention. 

30  With  reference  to  the  figures,  (1)  indicates  an 
internal  combustion  engine  cylinder  head  provided 
with  a  camshaft  (2)  (phantom  line  in  figure  1)  of  the 
type  with  variable  profile  cams  (3)  for  the  control  of 
valves  (4).  The  camshaft  (2)  is  linked  to  a  known 

35  device  suitable  to  move  it  along  its  axis  and  which 
is  of  a  predetermined  size  (not  shown). 

A  rectangular  shaped  guide  shoe  (6)  is  placed 
in  contact  with  the  surface  (5)  of  the  cam  (3),  with  a 
flat  contact  surface  between  shoe  guide  and  cam 

40  (3)  and  a  lower  semicircular  section  projection  (7) 
along  the  longer  axis  of  the  guide  shoe.  A  substan- 
tially  triangular  plan  rocking  lever  (9)  is  provided 
with  a  seating  (10),  also  having  a  semicircular  sec- 
tion,  (phantom  line),  which  can  receive  the  projec- 

45  tion  (7)  in  a  slidable  manner. 
This  coupling  allows  the  guide  shoe  to  rotate 

along  its  longitudinal  axis  so  that  it  can  follow  the 
subsequent  inclination  angles  of  the  "splined"  cam. 

At  the  two  ends  of  the  rocking  lever  (9)  which 
50  flank  the  seating  (10)  there  are  the  seatings  (12 

and  13)  of  two  hydraulic  tappets  commercially  well 
known. 

At  the  third  end  (15)  of  the  rocking  lever  (9) 
which  has  a  rectangular  projection  (16)  there  is  a 

55  connection  through  bore  which  is  parallel  to  the 
hypothetical  axis  connecting  the  seatings  (12  and 
13).  Said  bore  (17)  is  used  to  connect  the  rocking 
lever  (9),  by  means  of  a  through  shaft  (19),to  the 
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cylinder  head  (1)  in  suitable  cast  seatings  (18), 
formede  and  machined  in  order  to  receive  pre- 
cisely  the  rectangular  projection  (16). 

The  rocking  lever  (9)  is  therefore  free  to  rotate 
around  the  shaft  (19),  while  both  the  rotary  and 
lateral  forces  on  it  are  completely  unloaded  onto 
the  side  walls  (20)  of  the  seatings  (18)  through  the 
projection  (16)  and  also  onto  the  shaft  (19)  through 
walls  (17)  of  the  bore. 

Such  embodiment  of  the  rocking  lever  is  suffi- 
ciently  light,  robust,  comprises  an  easy  to  man- 
ufactture  seating  on  the  cylinder  head,  and  has 
extremely  contained  dimensions  which  allow  an 
easier  setup  of  the  whole  distribution  system. 

In  another  preferred  embodiment  of  the  inven- 
tion,  the  rocking  lever  (9)  is  H  shaped,  the  extrem- 
ities  of  which  H  are  occupied  by  two  seatings  for 
the  hydraulic  tappets  (22  and  23),  and  by  two 
through  bores  (24  and  25)  (phantom  line)  for  abut- 
ment  on  the  cam  shaft  (19).  In  this  case  the  seating 
(18)  (phantom  line),  formed  on  the  cylinder  head,  is 
inserted  between  the  two  through  bores  at  the 
extremities  of  the  H.  This  embodiment  allows  the 
rocking  lever  to  support  considerably  greater  loads 
and  therefore  it  can  conveniently  be  used  in  high 
performance  engines.  Obviously  the  above  descrip- 
tion  may  be  modified  in  many  ways  and  still  re- 
main  within  the  boundaries  of  the  invention. 

Claims 

1.  Distribution  valve  control  for  an  internal  com- 
bustion  engine  provided  with  at  least  one  vari- 
able  profile  cam  shaft  (2),  which  can  be  moved 
along  its  longitudinal  axis,  and  with  at  least  two 
compliant  valves  (4)  per  cylinder  driven  by  a 
rocking  lever  (9)  comprising  a  shoe  guide  (6) 
in  contact  with  the  surface  (5)  of  the  cam  and  a 
seating  (10)  for  the  shoe  guide  characterized  in 
that  the  rocking  lever  (9)  is  connected  to  the 
engine  cylinder  head  (1)  in  such  a  way  that  it 
can  rotate  relatively  to  it,  by  means  of  a  shaft 
(19)  inserted  in  seatings  formed  on  the  cyl- 
inder  head  (1)  itself  and  lying  parallel  to  the 
cam  shaft  (2). 

2.  Distribution  valve  control  according  to  claim  1 
characterized  in  that  the  rocking  lever  (9)  has  a 
substantially  triangular  shape  and  that  seatings 
for  hydraulic  tappets  (12,13)  are  provided  at 
two  of  its  ends,  while  the  third  end  consists  of 
a  rectangular  projection  (16)  provided  with  a 
through  bore  (17)  for  the  connection  with  the 
engine  cylinder  head  (1). 

3.  Distribution  valve  control  according  to  claim  1, 
characterized  in  that  the  rocking  lever  (9)  is 
substantially  H  shaped  and  that  two  parallel 

ends  are  provided  with  seatings  for  hydraulic 
tappets  (22,  23),  while  the  other  two  ends  are 
rectangular  and  are  provided  with  through 
bores  (26,  27)  for  the  connection  with  the  en- 

5  gine  cylinder  head  (1). 
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