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1  EP  0  686 

Description 

[0001]  The  present  invention  relates  to  a  timing  sys- 
tem  of  the  so  called  -  single-shaft  -  type,  that  is,  with 
various  sets  of  cams  mounted  on  a  single  shaft,  accord-  s 
ing  to  the  preamble  of  claim  1  . 
[0002]  In  a  timing  system  of  this  type,  it  is  desirable 
to  vary  the  phase  angle  between  the  intake  and  exhaust 
cams  as  changes  take  place  in  predetermined  operating 
parameters  of  the  engine.  This  variaton  is  achieved  by  10 
means  of  a  phase  variator. 
[0003]  A  single-shaft  timing  system  suitable  for  per- 
mitting  the  phase  variation  indicated  above  is  described, 
for  example,  in  EP-A-0  397  540. 
[0004]  This  system  provides  for  a  plurality  of  individ-  15 
ual  cams  mounted  on  an  actuator  shaft  with  the  interpo- 
sition  of  a  coupling  such  that  an  axial  sliding  movement 
of  the  shaft  relative  to  the  cams  corresponds  to  a  pre- 
determined  and  desired  variation  of  the  phase  angle  be- 
tween  the  cams.  20 
[0005]  The  individual  cams  are  intercalated  with  and 
spaced  by  sleeves  which  together  prevent  them  from 
moving  axially. 
[0006]  Although  this  system  is  operatively  effective  in 
regulating  the  desired  phase  variation,  it  has  some  dis-  25 
advantages.  Amongst  these  is  the  fact  that  the  solution 
is  structurally  complex  and  that  the  camshaft  does  not 
have  a  unitary  and  fixed  structure,  at  least  until  it  is  as- 
sembled  and  fitted  on  respective  mountings  of  an  en- 
gine.  30 
[0007]  The  problem  upon  which  the  invention  is  based 
is  that  of  providing  a  timing  system  which  is  designed 
structurally  and  functionally  to  avoid  all  of  the  disadvan- 
tages  complained  of  with  reference  to  the  prior  art  cited. 
[0008]  EP-A-0  582  846  and  EP-A-0  254  058  are  also  35 
prior  art  to  the  present  invention. 
[0009]  This  problem  is  solved  by  the  invention  by 
means  of  a  timing  system  of  the  type  indicated  at  the 
beginning  and  including  the  characteristic  features  of 
the  main  claim.  40 
[0010]  The  characteristcs  and  advantages  of  the  in- 
vention  will  become  clearer  from  the  following  detailed 
description  of  a  preferred  embodiment  thereof,  decribed 
by  way  of  nonlimiting  example  with  reference  to  the  ap- 
pended  drawings,  in  which:  45 
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[0011]  In  the  drawings,  a  single-shaft  timing  system 
formed  in  accordance  with  the  present  invention  is  gen- 
erally  indicated  1  .  This  system  comprises  a  camshaft  2 
and  a  phase  variator  3.  The  camshaft  2  carries  first  and 
second  sets  of  cams  constituted  by  four  intake  cams, 
indicated  4a-d  and  four  exhaust  cams,  indicated  5a-d, 
respectively. 
[0012]  All  of  these  cams  are  restrained  axially  on  the 
camshaft  2  but  only  the  exhaust  cams  5a-d  are  fixed  for 
rotation  therewith,  the  remaining  cams  4a-d  being  free 
for  limited  rotation,  as  will  be  explained  further  below. 
The  camshaft  2  comprises  two  tubular  half-shafts  6,  7 
joined  together  by  a  central  sleeve  8  and  carrying  first 
and  second  end  sleeves  9,  10,  respectively,  at  their  ax- 
ially  opposite  ends.  The  two  half-shafts  6,  7  are  fitted 
with  interference  in  the  respective  sleeves  8,  9  and  10 
so  that,  once  assembled,  the  camshaft  2  has  a  unitary 
character. 
[0013]  The  central  sleeve  8  carries  the  two  exhaust 
cams  5b  and  5c  as  well  as  a  cylindrical  surface  11  dis- 
posed  between  them  and  having  a  central  groove  12 
and  one  or  more  radial  holes  1  3.  The  surface  1  1  is  held 
in  a  bearing  14  of  the  engine  head  on  which  the  timing 
system  1  is  mounted.  The  groove  12  and  the  holes  13 
serve  for  the  passage  of  lubricating  oil  from  a  duct  in  the 
bearing  1  4  towards  the  interior  of  the  camshaft  2  through 
respective  recesses  15  formed  in  one  and/or  the  other 
of  the  abutting  surfaces  of  the  two  half  -shafts  6,  7. 
[0014]  The  first  end  sleeve  9  carries  the  exhaust  cam 
5d  and  is  fitted  with  interference  (force-fitted)  on  the  free 
end  of  the  half  -shaft  7.  In  addition  to  the  cam  5d,  it  is 
possible  to  identify  two  cylindrical  surfaces,  indicated  1  6 
and  17,  respectively,  between  which  there  is  a  groove 
18.  The  surface  16  is  held  in  a  bearing  19  of  the  head 
and  the  surface  1  7  faces  an  oil  seal  20  concealed  in  the 
bearing  1  9.  When  the  shaft  2  is  mounted  on  the  engine, 
the  groove  18  is  engaged  by  a  plate  21  which  restrains 
the  shaft  2  axially  in  the  respective  bearings  whilst  al- 
lowing  it  to  rotate. 
[0015]  In  the  embodiment  of  Figure  1  ,  the  second  end 
sleeve  1  0  is  an  integral  part  of  the  phase  variator  3.  It  is 
fitted  with  interference  on  the  free  end  of  the  half-shaft 
6  and  carries  the  exhaust  cam  5a,  a  flange  22  and  an 
intermediate  surface  23  between  the  cam  and  the 
flange.  The  surface  23  is  held  in  a  further  bearing  24  of 
the  engine  head  and  has  a  radial  hole  25  for  the  admis- 
sion  of  oil  under  pressure  for  the  active  operation  of  the 
phase  variator  3.  A  further  cylindrical  surface  26  is 
formed  concentrically  with  the  surface  23  for  an  oil  seal 
27  held  in  a  seat  28  in  the  bearing  24.  Behind  the  surface 
26  there  is  a  shoulder  29  for  forcing  the  seal  27  into  the 
seat  28  during  the  assembly  of  the  shaft  2. 
[0016]  The  camshaft  2  also  comprises  a  pair  of  rotat- 
able  sleeves  30,  31  carrying  the  intake  cams  4a,  b  and 
4c,  d,  respectively.  These  sleeves  are  engaged  with  ra- 
dial  clearance  on  the  respective  free  tubular  portions  of 
the  two  half-shafts  6,  7.  Between  the  pairs  of  cams  4a, 
4b  and  4c,  4d  are  respective  cylindrical  surfaces  32,  33 

Figure  1  is  a  schematic,  axial  section  of  a  single- 
shaft  timing  system  formed  in  accordance  with  the 
present  invention, 
Figure  2  is  an  exploded,  schematic  view  of  the  sys-  so 
tern  of  Figure  1  , 
Figure  3  is  a  sectional  view  of  the  camshaft  taken 
on  the  line  Ill-Ill  of  Figure  1  , 
Figure  4  is  a  partially-sectioned  front  view  of  the 
system  of  the  previous  drawings,  55 
Figure  5  is  an  axial  section  of  a  variant  of  the  variator 
in  the  single-shaft  timing  system  of  the  present  in- 
vention. 
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with  radial  through-holes  34,  35  in  which  respective  pins 
36,  37  are  inserted.  The  cylindrical  surfaces  32,  33  are 
also  held  in  respective  bearings  38,  39  of  the  engine 
head.  For  each  pin  36,  37  the  corresponding  half-shaft 
6,  7  has  a  corresponding  pair  of  slot-like  holes  36a,  36b 
for  permitting  limited  relative  rotation  between  the 
sleeves  30,  31  and  the  corresponding  half-shafts  6,  7. 
The  phase  variator  3  controls  this  rotation  in  the  manner 
described  below. 
[0017]  The  variator  3  comprises  a  tubular  housing  40 
which  is  closed  at  one  end  by  a  cover  41  with  a  blind 
hole  42,  and  which  is  open  at  the  opposite  end  where  it 
carries  a  flange  43  extending  radially  outwardly.  The 
flange  43  has  slot-like  holes  44  in  positions  correspond- 
ing  to  those  of  a  similar  number  of  threaded  holes  45  in 
the  flange  22.  These  flanges  are  clamped  together  as 
an  assembly  by  screws  46,  by  means  of  which  a  pulley 
orsimilartransmission  member47  is  fixed  to  the  variator 
3.  It  will  be  noted  that  the  slot-like  holes  44  permit  an 
adjustment  of  the  relative  angular  positions  of  the  hous- 
ing  40  and  of  the  camshaft  2.  An  annular  piston  48,  sli- 
dable  in  the  housing  40,  has  an  internal  set  of  teeth  49 
engaged  on  an  external  set  of  teeth  50  of  an  operating 
shaft  51  of  the  variator  3.  The  piston  48  also  has  an  ex- 
ternal  set  of  teeth  52  engaged  with  a  corresponding  in- 
ternal  set  of  teeth  53  of  the  housing  40.  The  shapes  of 
these  sets  of  teeth  49,  50  and  52,  53  are  such  that  sliding 
of  the  piston  on  the  shaft  51  corresponds,  in  known  man- 
ner,  to  relative  rotation  between  the  housing  40  and  the 
operating  shaft  51  .  For  example,  one  pair  of  sets  of  teeth 
is  helical  whereas  the  other  pair  is  straight. 
[0018]  The  piston  48  is  urged  against  the  cover  41  by 
a  spring  54.  A  pressurized-oil  supply  chamber  56  is  de- 
fined  between  the  facing  walls  of  the  piston  and  of  the 
cover,  and  a  duct  55,  arranged  as  an  extension  of  the 
hole  25,  opens  therein.  As  a  result,  when  oil  is  supplied 
to  the  chamber  56  under  pressure,  a  thrust  such  as  to 
overcome  the  resistance  of  the  spring  54  is  exerted  on 
the  piston  48  and  the  piston  is  consequently  translated 
along  the  operating  shaft  51  ,  bringing  about  a  rotation 
of  the  latter  relative  to  the  housing  40.  The  portion  of  the 
shaft  51  which  is  inside  the  phase  variator  3  is  supported 
with  its  end  60  in  the  blind  hole  42  in  the  cover  41  but  a 
predominant  portion  61  extends  out  of  the  variator  and 
is  inserted  coaxially  in  the  camshaft  2  so  as  to  be  rotat- 
able  relative  thereto.  Two  radial  holes  62,  63  are  formed 
in  the  portion  61  and  the  pins  36,  37  are  driven  therein 
so  that,  for  each  rotation  of  the  operating  shaft  51  rela- 
tive  to  the  camshaft  2,  there  is  a  corresponding  identical 
rotation  of  the  sleeves  30,  31  and  a  consequent  phase 
variation  of  the  intake  cams  4a-d  relative  to  the  exhaust 
cams  5a-d.  To  favour  the  rotation  of  the  operating  shaft 
relative  to  the  camshaft,  lubricating  oil  is  supplied  to  the 
space  between  the  two  through  the  radial  holes  13,  15. 
[0019]  A  variant  of  the  invention  is  shown  in  Figure  5 
in  which  details  similar  to  those  of  the  preceding  embod- 
iment  are  indicated  by  the  same  reference  numerals. 
The  variator,  generally  indicated  70,  of  this  variant  can 

be  assembled  independently  of  the  camshaft  2  and  can 
be  fitted  thereon  by  the  force-fitting,  on  a  shank  72  of 
the  camshaft,  of  a  collar  71  which  is  equivalent,  from  an 
operative  point  of  view,  to  the  sleeve  portion  1  0  close  to 

5  the  flange  22  of  the  previous  embodiment.  The  collar  71 
has  a  shoulder  73  for  the  spring  54  so  that  the  spring 
keeps  the  piston  48  in  abutment  with  the  cover  41  even 
when  the  variator  70  is  separated  from  the  camshaft  2. 
The  initial  phase-setting  is  adjusted  by  means  of  slots, 

10  not  shown,  in  the  pulley  47  in  positions  corresponding 
to  those  of  the  screws  46. 
[0020]  The  assembly  of  the  timing  system  of  the  in- 
vention  is  particularly  simple  and  effective  both  with  the 
use  of  the  variator  70,  which  can  be  assembled  sepa- 

15  rately,  and  with  the  use  of  the  variator  3,  and  is  carried 
out  in  the  following  manner. 
[0021]  First  of  all,  the  rotatable  sleeves  30,  31  are  fit- 
ted  on  the  respective  half-shafts  6,  7  and  the  camshaft 
assembly  2  is  locked  axially  by  the  forcing  of  the  half- 

20  shafts  into  the  respective  sleeves  8,  9  and  10.  The  op- 
erating  shaft  51  is  then  inserted  in  the  camshaft  2  coax- 
ially.  The  rotatable  sleeves  30,  31  are  then  fixed  for  ro- 
tation  with  the  operating  shaft  51  by  means  of  the  pins 
36,  37.  The  phase  variator  3  is  then  fitted.  To  facilitate 

25  the  phase-setting  of  the  pulley  47  relative  to  the  cam- 
shaft  2,  a  pin  75  projecting  from  the  flange  22  is  intended 
to  engage  a  corresponding  hole  (not  shown)  in  a  prede- 
termined  position  in  the  radial  flange  77  of  the  pulley  47, 
extending  through  a  slot  76  in  the  flange  43.  This  brings 

30  about  unequivocal  relative  positioning  between  the  pul- 
ley  47  and  the  camshaft  2  whilst  permitting  adjustment 
of  the  angular  position  of  the  housing  40  relative  to  the 
shaft  2  by  means  of  the  slot  76. 
[0022]  The  timing  system  thus  assembled  has  a  uni- 

35  tary  structure,  that  is,  its  components  are  connected  to 
one  another  and  are  ready  for  fitting  on  the  head  of  an 
engine. 
[0023]  Structural  simplicity,  ease  of  assembly  of  the 
various  components  and  the  unitary  nature  of  the  as- 

40  sembled  system  when  it  is  not  yet  fitted  in  an  engine  will 
be  counted  amongst  the  advantages  of  this  technical  so- 
lution. 

45  Claims 

1.  A  timing  system  of  the  so-called  "single-shaft"  type, 
particularly  for  internal  combustion  engines,  com- 
prising  a  camshaft  (2)  with  at  least  first  and  second 

so  sets  of  cams  (4a-d;  5a-d),  a  phase  variator  (3)  in- 
cluding  an  operating  shaft  (51)  extending  coaxially 
in  the  camshaft  (2)  and  operatively  associated 
therewith  in  order  to  vary  the  phase  angle  between 
the  sets  of  cams  (4a-d;  5a-d),  the  camshaft  being 

55  unitary  and  the  cams  being  restrained  axially  ther- 
eon,  the  cams  of  the  second  set  (5a-d)  and  of  the 
first  set  (4a-d)  being  fixed  for  rotation  with  the  cam- 
shaft  (2)  and  with  the  operating  shaft  (51),  respec- 
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tively,  the  phase  variator  (3)  including  first  and  sec- 
ond  variator  elements  (40,  51  )  which  can  rotate  rel- 
ative  to  one  another  as  a  result  of  active  operation 
of  the  variator,  the  variator  elements  being  fixed  for 
rotation  with  the  camshaft  (2)  and  with  the  operating  s 
shaft  (51  ),  respectively,  so  as  to  bring  about  a  phase 
variation  between  the  cams  of  the  sets  (4a-d;  5a-d) 
as  a  result  of  the  active  operation  of  the  variator  (3), 
characterized  in  that  the  camshaft  (2)  comprises  at 
least  two  half-shafts  (6,7)  joined  together  by  a  cen-  10 
tral  sleeve  (8). 

A  system  according  to  Claim  1  ,  in  which  the  first  and 
second  variator  elements  are  a  housing  (40)  of  the 
variator  and  the  operating  shaft  (51),  respectively,  15 
the  camshaft  (2)  being  fixed  for  rotation  with  the 
housing  40. 

11.  A  system  according  to  one  or  more  of  the  preceding 
claims  in  which  the  angular  position  of  the  housing 
(40)  of  the  variator  (3)  relative  to  the  camshaft  is 
adjustable. 

12.  A  system  according  to  Claim  11  ,  in  which  the  hous- 
ing  carries  a  flange  for  attachment  to  the  camshaft, 
the  flange  having  slot-like  holes  (44). 

1  3.  A  system  according  to  one  or  more  of  the  preceding 
claims,  in  which  a  toothed  portion  (50)  is  provided 
on  an  axial  end  of  the  operating  shaft  51  of  the  var- 
iator  (3)  and  a  piston  (48)  of  the  variator  (3)  is  en- 
gaged  slidingly  thereon. 

Patentanspriiche 

3.  A  system  according  to  Claim  1  or  Claim  2,  in  which 
the  central  sleeve  (8)  carries  part  of  said  cams. 

4.  A  system  according  to  Claim  2  or  Claim  3,  in  which 
the  half-shafts  (6,  7)  are  fitted  with  interference  in 
the  central  sleeve  (8). 

5.  A  system  according  to  one  or  more  of  the  preceding 
claims,  in  which  the  half-shafts  (6,  7)  are  in  turn  cou- 
pled  to  respective  end  sleeves  (9,  10),  the  sleeves 
together  carrying  all  of  the  cams  (5a-d)  of  the  sec- 
ond  set. 

6.  A  system  according  to  Claim  5,  in  which  one  of  the 
end  sleeves  comprises  means  (22)  for  the  attach- 
ment  of  the  housing  (40)  of  the  variator  (3). 

7.  A  system  according  to  one  or  more  of  the  preceding 
claims  in  which  the  cams  (4a-d)  of  the  first  set  are 
formed  on  sleeves  (30,  31)  mounted  rotatably  on 
the  half-shafts  (6,  7). 

8.  A  system  according  to  Claim  7,  in  which  the  rotata- 
ble  sleeves  (30,  31)  are  mounted  in  positions  be- 
tween  the  central  sleeve  (8)  and  the  end  sleeves  (9, 
10). 

9.  A  system  according  to  Claim  7  or  Claim  8,  in  which 
the  rotatable  sleeves  (30,  31)  are  restrained  axially 
on  the  half-shafts  (6,  7)  by  the  end  sleeves  (9,  10) 
and  the  central  sleeve  (8). 

10.  A  system  according  to  one  or  more  of  Claims  7  to 
9,  in  which  the  rotatable  sleeves  (30,  31)  are  con- 
nected  to  the  operating  shaft  (51  )  of  the  variator  by 
means  of  pins  (36,  37)  driven  into  the  rotatable 
sleeves  and  into  the  operating  shaft  and  extending 
through  slot-like  holes  (36a,  36b)  in  the  correspond- 
ing  half-shafts  (6,  7). 

1.  Steuerzeitvorrichtung  vom  sogenannten  "Einwel- 
20  len"-Typ  fur  insbesondere  Verbrennungsmotoren, 

mit  einer  Nockenwelle  (2)  mit  wenigstens  ersten 
und  zweiten  Satzen  an  Nocken  (4a-d;  5a-d),  einem 
Phasenvariator  (3)  mit  einer  Antriebswelle  (51  ),  die 
sich  in  der  Nockenwelle  (2)  koaxial  erstreckt  und 

25  damit  zur  Veranderung  des  Phasenwinkels  zwi- 
schen  den  Nockensatzen  (4a-d;  5a-d)  in  Wirkver- 
bindung  steht,  wobei  die  Nockenwelle  einstuckig  ist 
und  die  Nocken  daran  axial  fixiert  sind  und  die  Nok- 
ken  des  zweiten  Satzes  (5  a-d)  sowie  des  ersten 

30  Satzes  (4  a-d)  zur  Drehung  mit  der  Nockenwelle  (2) 
und  mit  der  Antriebswelle  (51)  festgelegt  sind,  wo- 
bei  der  Phasonvariator  (3)  erste  und  zweite  Varia- 
torelemente  (40,  51  )  besitzt,  die  als  eine  Folge  einer 
aktiven  Betatigung  des  Variators  relativ  zueinander 

35  drehbarsind  und  die  Variatorelemente  zur  Drehung 
mit  der  Nockenwelle  (2)  und  mit  der  Antriebswelle 
(51)  festgelegt  sind  zur  Herbeifuhrung  einer  Pha- 
sonveranderung  zwischen  den  Nocken  der  Satze 
(4  a-d;  5  a-d)  in  Folge  einer  aktiven  Betatigung  des 

40  Variators  (3),  dadurch  gekennzeichnet,  dal3  die 
Nockenwelle  (2)  wenigstens  zwei  Halbwellen  (6,  7) 
aufweist,  die  iiber  eine  mittige  Buchse  (8)  miteinan- 
der  verbunden  sind. 

45  2.  Vorrichtung  nach  Anspruch  1  ,  wobei  die  ersten  und 
zweiten  Variatorelemente  ein  Gehause  (40)  des  Va- 
riators  beziehungsweise  dgr  Betatigungswelle  (51) 
sind  und  die  Nockenwelle  (2)  zur  Drehung  mit  dem 
Gehause  (40)  festgelegt  ist. 

50 
3.  Vorrichtung  nach  Anspruch  1  oder  Anspruch  2,  wo- 

bei  die  mittige  Buchse  (8)  einen  Teil  der  Nocken 
tragt. 

55  4.  Vorrichtung  nach  Anspruch  2  oder  Anspruch  3,  wo- 
bei  die  Halbwellen  (6,  7)  in  der  mittigen  Buchse  (8) 
mit  Uberlagerung  eingepaBt  sind. 

4 
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5.  Vorrichtung  nach  einem  oder  mehreran  der  vorste- 
henden  Anspruche,  wobei  die  Halbwellen  (6,  7)  ih- 
rerseits  mit  jeweiligen  Endbuchsen  (9,  10)  verbun- 
den  sind  und  die  Buchsen  zusammen  alle  Nocken 
(5  a-d)  des  zweiten  Satzes  tragen. 

6.  Vorrichtung  nach  Anspruch  5,  wobei  eine  der  End- 
buchsen  eine  Einrichtung  (22)  zur  Befestigung  des 
Gehauses  (40)  des  Variators  (3)  aufweist. 

7.  Vorrichtung  nach  einem  oder  mehreren  der  vorste- 
henden  Anspruche,  wobei  die  Nocken  (4  a-d)  des 
ersten  Satzes  an  Buchsen  (30,  31)  ausgebildet 
sind,  die  an  den  Halbwellen  (6,  7)  drehbar  angeord- 
net  sind. 

8.  Vorrichtung  nach  Anspruch  7,  wobei  die  drehbaren 
Buchsen  (30,  31)  an  Stellen  zwischen  der  mittigen 
Buchse  (8)  und  den  Endbuchsen  (9,  1  0)  angeordnet 
sind. 

9.  Vorrichtung  nach  Anspruch  7  oder  Anspruch  8,  wo- 
bei  die  drehbaren  Buchsen  (30,31  )  an  den  Halbwel- 
len  (6,  7)  durch  die  Endbuchsen  (9,  10)  und  die  mit- 
tige  Buchse  (8)  axial  festgelegt  sind. 

10.  Vorrichtung  nach  einem  oder  mehreron  der  Anspru- 
che  7  bis  9,  wobei  die  drehbaren  Buchsen  (30,  31) 
mit  der  Antriebswelle  (51  )  des  Variators  mittels  Stif- 
fen  (36,  37)  verbunden  sind,  die  in  die  drehbaren 
Buchsen  und  in  die  Antriebswelle  getrieben  sind 
und  sich  durch  schlitzahnliche  Offnungen  (36a, 
36b)  in  den  entsprechenden  Halbwellen  (6,  7)  hin- 
durch  erstrecken. 

11.  Vorrichtung  nach  einem  oder  mehreren  der  vorste- 
henden  Anspruche,  bei  dem  die  Winkelstellung  des 
Gehauses  (40)  des  Variators  (3)  relativ  zu  der  Nok- 
kenwelle  einstelbar  ist. 

12.  Vorrichtung  nach  Anspruch  11  ,  wobei  das  Gehause 
einen  Flansch  zur  Befestigung  an  der  Nockenwelle 
tragt  und  der  Flansch  schlitzahnliche  Offnungen 
(44)  besitzt. 

13.  Vorrichtung  nach  einem  oder  mehreren  der  vorste- 
henden  Anspruche,  wobei  ein  Verzahnungsab- 
schnitt  (50)  an  einem  axialen  Ende  der  Antriebswel- 
le  (51  )  des  Variators  (3)  vorgesehen  ist  und  sich  ein 
Kolben  (48)  des  Variators  (3)  daran  in  einem  ver- 
schieblichen  Eingriff  befindet. 

Revendications 

1  .  Systeme  de  distribution  du  type  dit  "a  un  seul  arbre", 
en  particulier  pour  des  moteurs  a  combustion  inter- 
ne,  comprenant  un  arbre  a  cames  (2)  comportant 

au  moins  des  premier  et  second  ensembles  de  ca- 
mes  (4a-d,  5a-d),  un  variateur  de  phase  (3)  incluant 
un  arbre  d'actionnement  (51)  qui  s'etend  coaxiale- 
ment  dans  I'arbre  a  cames  (2)  et  est  associe  de  fa- 

5  con  operationnelle  a  ce  dernier  de  maniere  a  modi- 
fier  Tangle  de  phase  entre  les  ensemble  de  cames 
(4a-d,  5a-d),  I'arbre  a  cames  etant  monobloc,  les 
cames  etant  retenues  axialement  sur  cet  arbre,  les 
cames  du  second  ensemble  (5a-d)  et  les  cames  du 

10  premier  ensemble  (4a-d)  etant  fixees  de  maniere  a 
tourner  respectivement  avec  I'arbre  a  cames  (2)  et 
avec  I'arbre  d'actionnement  (51),  le  variateur  de 
phase  (3)  comprenant  des  premier  et  second  ele- 
ments  (40,  51)  du  variateur,  qui  peuvent  tourner  I'un 

is  par  rapport  a  I'autre  sous  I'effet  de  I'actionnement 
effectif  du  variateur,  les  elements  du  variateur  etant 
fixes  de  maniere  a  tourner  respectivement  avec  I'ar- 
bre  a  cames  (2)  et  avec  I'arbre  d'actionnement  (51  ), 
de  maniere  a  produire  une  variation  de  phase  entre 

20  les  cames  des  ensembles  (4a-d  ;  5a-d)  en  tant  que 
resultat  de  I'actionnement  efficace  du  variateur  (3), 
caracterise  en  ce  que  I'arbre  a  cames  (2)  comprend 
au  moins  deux  demi-arbres  (6,  7)  reunis  entre  eux 
par  un  manchon  central  (8). 

25 
2.  Systeme  selon  la  revendication  1  ,  dans  lequel  les 

premier  et  second  elements  du  variateur  sont  res- 
pectivement  un  boTtier  (40)  du  variateur  et  I'arbre 
d'actionnement  (51),  I'arbre  a  cames  (2)  etant  fixe 

30  de  maniere  a  tourner  avec  le  boTtier  (40). 

3.  Systeme  selon  la  revendication  1  ou  la  revendica- 
tion  2,  dans  lequel  le  manchon  central  (8)  porte  une 
partie  desdites  cames. 

35 
4.  Systeme  selon  la  revendication  2  ou  la  revendica- 

tion  3,  dans  lequel  les  demi-arbres  (6,  7)  sont  mon- 
tes  selon  un  ajustement  serre  dans  le  manchon 
central  (8). 

40 
5.  Systeme  selon  une  ou  plusieurs  des  revendications 

precedentes,  dans  lequel  les  demi-arbres  (6,  7) 
sont  couples  a  leur  tour  a  des  manchons  d'extremite 
respectifs  (9,  10),  le  manchons  portant  conjointe- 

45  ment  I'ensemble  des  cames  (5a-d)  du  second  en- 
semble. 

6.  Systeme  selon  la  revendication  5,  dans  lequel  I'un 
des  manchons  d'extremite  comprend  des  moyens 

so  (22)  pour  la  fixation  du  boTtier  (40)  du  variateur  (3). 

7.  Systeme  selon  une  ou  plusieurs  des  revendications 
precedentes,  dans  lequel  les  cames  (4a-d)  du  pre- 
mier  ensemble  sont  formees  sur  des  manchons  (30, 

55  31  )  montes  de  maniere  a  pouvoir  tourner  sur  les  de- 
mi-arbres  (6,  7). 

8.  Systeme  selon  la  revendication  7,  dans  lequel  les 

5 
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manchons  rotatifs  (30,  31)  sont  montes  dans  des 
positions  entre  le  manchon  central  (8)  et  les  man- 
chons  d'extremite  (9,  10). 

9.  Systeme  selon  la  revendication  7  ou  la  revendica- 
tion  8,  dans  lequel  les  manchons  rotatifs  (30,  31) 
sont  retenus  axialement  sur  les  demi-arbres  (6,  7) 
par  les  manchons  d'extremite  (9,  10)  et  par  le  man- 
chon  central  (8). 

10 
10.  Systeme  selon  une  ou  plusieurs  des  revendications 

7  a  9,  dans  lequel  les  manchons  rotatifs  (30,  31) 
sont  raccordes  a  I'arbre  d'actionnement  (51  )  du  va- 
riateur  au  moyen  de  goupilles  (36,  37)  inserees 
dans  les  manchons  rotatifs  et  dans  I'arbre  d'action-  15 
nement  et  traversant  des  trous  en  forme  de  fentes 
(36a,  36b)  situes  dans  les  demi-arbres  correspon- 
dents  (6,  7). 

11.  Systeme  selon  une  ou  plusieurs  des  revendications  20 
precedentes,  dans  lequel  la  position  angulaire  du 
boTtier  (40)  du  variateur  (3)  par  rapport  a  I'arbre  a 
cames  est  reglable. 

12.  Systeme  selon  la  revendication  11,  dans  lequel  le  25 
boTtier  comporte  une  bride  pour  sa  fixation  a  I'arbre 
a  cames,  la  bride  comportant  des  trous  en  forme  de 
fentes  (44). 

13.  Systeme  selon  une  ou  plusieurs  des  revendications  30 
precedentes,  dans  lequel  une  partie  dentee  (50)  est 
prevue  sur  une  extremite  axiale  de  I'arbre  d'action- 
nement  (51)  du  variateur  (3)  et  un  piston  (48)  du 
variateur  (3)  engrene  avec  glissement  sur  cette  par- 
tie  dentee.  35 
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