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Description 

This  invention  relates  to  a  control  device  for  a 
change-speed  gear  unit  arranged  to  transmit  prede- 
termined  gear  lever  movements  to  selector  means  in  5 
the  gear  unit,  for  causing  a  required  gear  to  be  se- 
lected  and  engaged. 

A  device  of  this  type  is  known  (see  EP-A  170  132, 
published  5.  2.  1986)  comprising  substantially  a  first 
rocker  plate  connected  to  the  gear  lever  and  hinged  10 
to  a  corresponding  support  plate  by  a  ball  joint,  and 
a  second  rocker  plate  connected  to  said  selector 
means  and  hinged  to  a  corresponding  support  plate 
by  a  ball  joint.  The  two  rocker  plates  are  connected 
together  mechanically  by  three  flexible  cables  pro-  15 
vided  with  sheaths,  a  first  end  of  each  cable  being 
connected  to  a  point  on  the  first  rocker  plate,  and 
the  other  end  being  connected  to  a  corresponding 
point  on  the  second  rocker  plate.  The  three  connec- 
tion  points  on  each  rocker  plate  are  disposed  at  the  20 
vertices  of  a  triangle,  at  the  centre  of  which  the 
corresponding  ball  joint  lies. 

When  the  first  rocker  plate  undergoes  rocking 
by  the  action  of  the  gear  lever,  it  causes  the  flexible 
cables  to  move  inside  the  relative  sheaths,  to  cause  25 
the  second  rocker  plate  to  undergo  a  correspond- 
ing  rocking  movement  in  order  to  operate  the  selec- 
tor  means. 

While  being  of  completely  satisfactory  operation, 
the  said  device  sometimes  causes  installation  prob-  30 
lems  because  of  the  configuration  of  the  flexible  ca- 
bles.  This  is  bacause  the  configuration  comprises 
certain  portions  with  large  radii  of  curvature  which 
arise  because  of  the  arrangement  of  the  cable  ends 
at  the  relative  rocker  plates,  as  these  ends  have  to  35 
be  orthogonal  to  said  plates. 

In  addition,  the  force  required  for  operating  the 
gear  lever  can  be  high  when  this  is  positioned  at  a 
larger  distance  from  the  gear  unit,  because  of  the 
friction  between  the  cable  and  sheath.  Finally,  the  40 
condition  of  the  flexible  cables  can  change  during 
operation,  and  require  maintenance. 

A  similar  remote  control  device  is  disclosed  in  EP- 
A  32  883. 

In  the  U.S.-A  3  013  392  there  is  described  a  re-  45 
mote  control  device  for  transferring  motion  of  a 
first  universally  tiltable  rocker  plate  to  a  second 
universally  tiltable  rocker  plate  and  comprising  first 
and  second  sets  of  three  hydraulic  transducers, 
each  set  being  associated  with  a  respective  rocker  50 
plate  with  the  transducers  of  each  set  being  ar- 
ranged  on  the  vertices  of  a  triangle,  each  transduc- 
er  of  each  set  being  connected  to  a  respective 
transducer  of  the  other  set. 

In  the  device  of  this  patent  the  movements  of  the  55 
rocker  plates  are  not  well  defined  and  the  transduc- 
ers  are  not  reliable  and  cannot  be  easily  fixed  to  the 
tiltable  rocker  plates. 

The  object  of  the  present  invention  is  to  provide 
a  control  device  for  a  change-speed  gear  unit  of  60 
the  stated  type,  which  is  free  of  the  described  draw- 
backs  by  being  of  very  small  overall  size  and  easy 
installation,  requiring  no  large  operating  force,  and 
being  entirely  reliable  even  after  long  periods  of 
use.  This  object  is  atteined  by  a  control  device  for  a  65 

change-speed  gear  unit  arranged  to  transmit  prede- 
termined  gear  lever  movements  to  selector  means  in 
the  gear  unit  in  order  to  cause  a  required  gear  to  be 
selected  and  engaged,  and  comprising  a  first  rock- 
er  plate  connected  to  said  lever  and  hinged  to  a  cor- 
responding  support  plate  by  means  of  a  ball  joint, 
and  a  second  rocker  plate  connected  to  said  selec- 
tor  means  and  hinged  to  a  corresponding  support 
plate  by  means  of  a  ball  joint,  characterized  in  that  it 
comprises  a  first  and  a  second  set  of  three  hydrau- 
lic  transducers,  each  of  which  comprises  substan- 
tially  a  plunger  axially  mobile  in  a  casing  and  ar- 
ranged  to  generate,  by  virtue  of  its  movement,  a 
corresponding  movement  of  a  hydraulic  fluid  locat- 
ed  inside  said  casing,  said  first  and  said  second  set 
of  transducers  being  disposed  at  the  vertices  of  a 
triangle,  between  said  first  rocker  plate  and  the  cor- 
responding  support  plate  and  between  said  second 
rocker  plate  and  the  corresponding  support  plate 
respectively,  pipes  being  provided  to  hydraulically 
connect  each  transducer  of  said  first  set  to  a  cor- 
responding  transducer  of  said  second  set,  and  the 
end  of  each  of  said  pipes  which  is  connected  to  the 
relative  transducer  being  disposed  substantially  or- 
thogonal  to  the  axis  of  the  transducer  plunger. 

The  device  according  to  the  invention  will  be  more 
apparent  from  the  description  of  one  embodiment 
thereof  given  hereinafter  by  way  of  example  with 
reference  to  the  accompanying  drawings,  on  which: 

Figure  1  is  a  diagrammatic  section  through  the  de- 
vice  according  to  the  invention; 

Figures  2  and  3  are  sections  through  two  trans- 
ducers  forming  part  of  the  device. 

The  device  comprises  a  first  rocker  plate  1  con- 
nected  to  the  gear  lever  and  hinged  by  a  ball  joint  3 
to  a  corresponding  support  plate  4  to  be  fixed  to  a 
motor  vehicle  floor,  and  a  second  rocker  plate  5 
hinged  by  a  further  ball  joint  6  to  a  corresponding 
support  plate  7  to  be  connected  to  the  vehicle  gear 
unit  8.  There  is  rigid  with  the  rocker  plate  5  an  oper- 
ating  rod  9  for  controlling  the  gear  selector  means, 
which  consist  for  example  of  an  assembly  of  forks  1  1 
able  to  be  moved  axially  and  rotated  by  the  action  of 
said  rod.  Conveniently,  the  ball  joint  6  is  formed 
from  a  ball  member  12,  which  is  contained  in  two 
socket  members  13  carried  by  the  plate  7  and  is  rigid 
with  the  rod  9.  The  mechanical  connection  between 
the  rocker  plate  5  and  said  selector  means  can  obvi- 
ously  be  formed  differently,  for  example  by  means 
of  parts  projecting  from  and  rigid  with  the  plate,  and 
configured  in  such  a  manner  as  to  be  able  to  cooper- 
ate  with  said  means. 

A  first  set  of  three  hydraulic  transducers  14  is  in- 
terposed  between  the  rocker  plate  1  and  support 
plate  4.  Each  of  them  comprises  substantially  a 
plunger  15  mobile  axially  in  a  casing  16  and  arranged 
to  generate,  by  virtue  of  its  movement,  a  corre- 
sponding  movement  of  a  hydraulic  fluid  located  in- 
side  said  casing.  The  axes  of  the  plungers  15  of  the 
three  transducers  are  disposed  at  the  vertices  of  a 
triangle  which  has  the  ball  joint  at  its  centre,  and  the 
end  of  each  of  said  plungers  is  in  contact  with  the 
rocker  plate  1,  the  corresponding  casing  16  being 
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force  is  very  low  because  of  the  absence  of  sliding 
friction  in  the  transmission  of  the  control  action 
from  the  first  to  the  second  set  of  transducers.  As 
the  device  permanently  preserves  its  favourable 

5  characteristics  without  the  need  for  maintenance,  it 
is  very  reliable.  Finally,  it  occupies  a  very  small 
space  and  can  be  installed  easily  and  rapidly  in  any 
situation. 

10  Claims 

1  .  A  control  device  for  a  change-speed  gear  unit 
arranged  to  transmit  predetermined  gear  lever  (2) 
movements  to  selector  means  (9)  in  the  gear  unit  in 

15  order  to  cause  a  required  gear  to  be  selected  and 
engaged,  and  comprising  a  first  rocker  plate  (1)  con- 
nected  to  said  lever  (2)  and  hinged  to  a  correspond- 
ing  support  plate  (4)  by  means  of  a  ball  joint  (3),  and 
a  second  rocker  plate  (5)  connected  to  said  selec- 

20  tor  means  and  hinged  to  a  corresponding  support 
plate  (7)  by  means  of  a  ball  joint  (12),  characterized 
in  that  if  comprises  a  first  and  a  second  set  of  three 
hydraulic  transducers  (14,  17),  each  of  which  com- 
prises  substantially  a  plunger  (15)  axially  mobile  in  a 

25  casing  (16)  and  arranged  to  generate,  by  virtue  of 
its  movement,  a  corresponding  movement  of  a  hy- 
draulic  fluid  located  inside  said  casing,  said  first 
and  said  second  set  of  transducers  being  disposed 
at  the  vertices  of  a  triangle,  between  said  first 

30  rocker  plate  (1)  and  the  corresponding  support  plate 
(4)  and  between  said  second  rocker  plate  (5)  and 
the  corresponding  support  plate  (7)  respectively, 
pipes  (18)  being  provided  to  hydraulically  connect 
each  transducer  of  said  first  set  to  a  correspond- 

35  ing  transducer  of  said  second  set,  and  the  end  of 
each  of  said  pipes  (18)  which  is  connected  to  the  rel- 
ative  transducer  (14)  being  disposed  substantially 
orthogonal  to  the  axis  of  the  transducer  plunger  (15). 

2.  A  device  as  claimed  in  claim  1  ,  characterised  in 
40  that  at  least  one  spring  (22)  is  disposed  between 

each  of  said  plungers  (15)  of  one  (17)  of  said  sets  of 
transducers  and  the  relative  casing  (1  6). 

3.  A  device  as  claimed  in  one  of  the  preceding 
claims,  characterised  in  that  each  transducer  (14, 

45  1  7)  of  at  least  one  of  said  sets  comprises  a  deforma- 
ble  diaphragm  (19)  disposed  between  said  plunger 
(15)  and  said  casing  (16)  and  arranged  to  form  with 
said  casing  a  chamber  (20)  for  said  hydraulic  fluid. 

4.  A  device  as  claimed  in  one  of  the  preceding 
50  claims,  characterised  in  that  said  casings  (16)  of  the 

three  transducers  (14,  17)  of  each  of  said  sets  are 
fixed  respectively  to  the  corresponding  support 
plate  (4,  7)  whereas  the  ends  of  the  plungers  (15)  of 
said  transducers  rest  against  the  corresponding 

55  rocker  plate  (1,  5),  each  of  said  ball  joints  (3,  12)  be- 
ing  disposed  between  the  transducers  of  the  rela- 
tive  set,  a  deformable  bellows  (21)  being  provided 
for  connecting  the  edges  of  each  rocker  plate  to 
the  edges  of  the  relative  support  plate  in  order  to 

60  close  the  space  defined  between  said  plates. 

Patentanspruche 

fixed  to  the  relative  support  plate  4.  A  second  set 
of  three  hydraulic  transducers  17  similar  to  the  pre- 
ceding  is  interposed  between  the  rocker  plate  5  and 
support  plate  7  using  the  same  type  of  connection 
and  arrangement  as  in  the  case  of  the  preceding.  In 
particular,  the  ball  joint  6  is  at  the  centre  of  the  tri- 
angle  through  the  vertices  of  which  the  axes  of  the 
plungers  15  of  the  transducers  17  pass. 

Conveniently,  an  annular  bellows  of  deformable 
material  21  connects  the  edges  of  the  pairs  of  plates 
1,4  and  5,7  together  so  as  to  define  a  casing  which 
internally  houses  the  transducers  14  and  17. 

Three  pipes  18  hydraulically  connect  each  trans- 
ducer  14  of  the  first  set  to  a  corresponding  trans- 
ducer  17  of  the  second.  That  end  of  each  pipe  which 
is  connected  to  the  relative  transducer  casing  16  is 
disposed  substantially  orthogonal  to  the  axis  of  the 
corresponding  plunger  15,  with  the  result  that  these 
pipes  overall  form  a  substantially  straight  sheaf 
which  takes  up  very  little  space  because  of  the  ab- 
sence  of  curved  pipe  portions. 

Conveniently,  the  transducers  14  of  the  first  set 
have  the  structure  shown  in  Figure  2  and  comprise 
a  deforamble  diaphragm  19,  the  edges  of  which  are 
clamped  between  the  two  casing  parts  16a  and  16b, 
and  which  with  one  of  said  parts  defines  a  chamber 
20  for  the  hydraulic  fluid.  The  transducers  17  of  the 
second  set  can  have  the  structure  shown  in  Figure 
3.  A  spring  22  is  interposed  between  the  plunger  15 
and  casing  16  in  order  to  urge  the  plunger  into  the 
chamber  23  containing  the  hydraulic  fluid,  so  as  to 
maintain  this  plunger  in  a  predetermined  position 
against  the  relative  rocker  plate. 

The  described  structure  of  the  transducers  14 
and  17  can  obviously  be  different,  and  in  particular 
the  springs  22  can  be  inserted  in  the  transducers  14 
of  the  first  set  instead  of  in  those  of  the  second. 
The  device  operates  in  the  following  manner. 

When  in  the  rest  state  the  ends  of  the  plungers  15 
of  the  transducers  14  and  17  are  kept  in  contact  with 
the  relative  rocker  plates  1  and  5  respectively,  as 
the  hydraulic  pressure  which  fills  the  chambers  20 
and  23  of  said  transducers  and  the  pipes  18  is  under 
pressure.  When  the  attitude  of  the  rocker  plate 
(having  its  pivotal  point  at  the  centre  of  the  ball  joint 
3)  is  changed  by  operating  the  gear  lever  2,  the 
plungers  15  of  the  transducers  14  are  made  to  un- 
dergo  movements  corresponding  to  the  movements 
which  those  points  of  said  plate  in  contact  with  said 
plungers  undergo.  A  predetermined  movement  of 
each  plunger  results  in  a  volume  variation  in  the 
chamber  20  of  the  relative  transducer  14,  with  the 
result  that  the  same  volume  of  fluid  becomes  fed  in- 
to  the  chamber  23  of  the  corresponding  transducer 
17  of  the  other  set,  in  order  to  generate  an  equal 
stroke  of  the  relative  plunger.  The  result  is  that  the 
second  rocker  plate  5  also  varies  its  attitude  at 
each  instant,  to  become  disposed  in  the  same  con- 
figuration  as  that  in  which  in  that  instant  the  first 
rocker  plate  is  disposed.  The  operating  rod  9  thus 
undergoes  the  necessary  suitably  chosen  move- 
ments  for  selecting  and  engaging  a  required  gear. 

It  is  apparent  that  the  device  has  a  very  rapid  re- 
sponse  due  to  the  hydraulic  transmission  of  the  con- 
trol  signals.  Moreover,  the  required  operating 

1.  Kontrollsystem  fur  Gangschaltung-Getriebe- 
einheit,  in  der  Art  montiert,  daB  es  vorbestimmte 65 
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Schalthebelbewegungen  (2)  auf  Wahlvorrichtungen 
(9)  in  der  Getriebeeinheit  iibertragt,  urn  zu  veranlas- 
sen,  daB  der  erforderliche  Gang  ausgewahlt  und 
eingelegt  wird,  bestehend  aus  einer  ersten  geboge- 
nen  Platte  (1),  verbunden  mit  besagtem  Schalthebel 
(2)  und  an  eine  entsprechende  Stutzplatte  (4)  mit 
Kugelscharnieren  (3)  gehangt,'  und  einer  zweiten  ge- 
bogenen  Platte  (5),  verbunden  mit  besagten  Wahl- 
vorrichtungen  und  an  eine  entsprechende  Stiitz- 
platte  (7)  mit  Kugelscharnieren  (12)  gehangt,  da- 
durch  gekennzeichnet,  daB  es  aus  einem  ersteren 
und  einem  zweiten  Satz  von  drei  hydraulischen 
Wandlern  (14,  17)  besteht,  jeder  von  ihnen  besteht 
grundsatzlich  aus  einem  Kolben  (15),  der  sich  auf  ei- 
ner  Achse  in  einem  Gehause  (16)  bewegt  und  in  der 
Art  montiert  ist,  daB  er,  aufgrund  seiner  Bewegung, 
eine  entsprechende  Bewegung  der  hydraulischen 
Fltissigkeit  erzeugt,  die  sich  innerhalb  des  besag- 
ten  Gehauses  befindet,  besagter  ersterer  und  zwei- 
ter  Satz  von  hydraulischen  Wandlern  befindet  sich 
an  den  Scheitelpunkten  eines  Dreiecks,  zwischen 
besagter  ersterer  gebogener  Platte  (5)  und  der  ent- 
sprechenden  Stutzplatte  (7),  entsprechende 
Schlauche  (16)  sind  so  montiert,  daB  sie  jeden  einzel- 
nen  Wandler  des  ersten  Satzes  mit  dem  entspre- 
chenden  Wandler  des  zweiten  Satzes  hydraulisch 
verbinden,  das  Endstuck  von  jedem  dieser  Schlau- 
che  (18),  der  mit  dem  entsprechenden  Wandler  (14) 
verbunden  ist,  ist  grundsatzlich  im  rechten  Winkel 
zu  den  Achsen  des  Wandlerkolbens  (15)  montiert. 

2.  System  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  sich  mindestens  eine  Feder  (22)  zwi- 
schen  jedem  der  besagten  Kolben  (15)  eines  (17)  der 
besagten  Wandlersatze  und  dem  entsprechenden 
Gehause  (16)  befindet. 

3.  System  nach  einem  der  vorangegangenen  An- 
spruche,  dadurch  gekennzeichnet,  daB  jeder  Wand- 
ler  (14,  17),  von  mindestens  einem  dieser  Satze,  aus 
einer  elastischen  Membran  (19)  besteht,  die  sich 
zwischen  besagtem  Kolben  (15)  und  besagtem  Ge- 
hause  (16)  befindet  und  in  der  Art  montiert  ist,  daB 
sie,  gemeinsam  mit  besagtem  Gehause,  eine  Kammer 
(20)  fur  besagte  hydraulische  Flussigkeit  bildet. 

4.  System  nach  einem  der  vorangegangenen  An- 
spruche,  dadurch  gekennzeichnet,  daB  besagte  Ge- 
hause  (16)  der  drei  Wandler  (14,  17),  von  jedem  die- 
ser  besagten  Satze,  in  Bezug  auf  die  entsprechen- 
den  Stutzplatten  (4,  7)  befestigt  sind,  wobei  die 
Enden  der  Kolben  (15)  der  entsprechenden  Wandler 
gegen  die  entsprechende  Stutzplatte  (1,  5)  bleiben, 
jedes  der  besagten  Kugelscharniere  (3,  12)  befindet 
sich  zwischen  den  Wandlern  des  entsprechenden 
Satzes;  ein  verformbarer  Blasebalg  (21)  ist  in  der 
Art  montiert,  daB  er  die  Kanten  einer  jeden  der  ge- 
bogenen  Platten  mit  den  Kanten  der  entsprechen- 
den  Stutzplatte  verbindet,  urn  den  Abstand  zwi- 
schen  den  beiden  besagten  Platten  zu  schlieBen. 

Revendications 

1.  Dispositif  de  commande  pour  unite  a  change- 
ment  de  vitesse  agence  pour  transmettre  des  mou- 
vements  predetermines  du  levier  de  changement  de 
vitesse  (2)  a  des  moyens  en  forme  de  seiecteur 
dans  I'unite  a  changement  de  vitesse  pour  provo- 

quer  la  selection  et  I'engagement  en  prise  d'une  vi- 
tesse  requise  et  comprenant  un  premier  plateau  os- 
ciilant  (1)  relie  audit  levier  (2)  et  articule  a  une  pla- 
que  de  support  correspondante  (4)  au  moyen  d'un 

5  joint  a  rotule  (3),  et  un  second  plateau  oscillant  (5) 
relie  auxdits  moyens  en  forme  de  seiecteur  et  articu- 
le  a  une  plaque  de  support  correspondante  (7)  au 
moyen  d'un  joint  a  rotule  (12),  caracterise  en  ce  qu'il 
comprend  un  premier  et  un  second  jeu  de  trois 

10  transducteurs  hydrauliques  (14,  17),  chacun  d'eux 
comprenant  essentiellement  un  plongeur  (15)  mobile 
axialement  dans  une  enveloppe  (16)  et  agence  pour 
generer,  en  vertu  de  son  mouvement,  un  mouve- 
ment  correspondant  d'un  fluide  hydraulique  dispose 

15  a  Pinterieur  de  ladite  enveloppe,  ledit  premier  et  ledit 
second  jeu  de  transducteurs  etant  disposes  res- 
pectivement  aux  sommets  d'un  triangle,  entre  ledit 
premier  plateau  oscillant  (1)  et  la  plaque  de  support 
correspondante  (4)  et  entre  ledit  second  plateau  os- 

20  cillant  (5)  et  la  plaque  de  support  correspondante 
(7),  des  tuyaux  (18)  etant  prevus  pour  relier  hydrau- 
liquement  chaque  transducteur  dudit  premier  jeu  a 
un  transducteur  correspondant  dudit  second  jeu,  et 
I'extremite  de  chacun  desdits  tuyaux  (18),  reliee  au 

25  transducteur  correspondant  (14),  etant  disposee 
sensiblement  orthogonalement  a  I'axe  du  piongeur 
(15)  du  transducteur. 

2.  Dispositif  selon  la  revendication  1,  caracterise 
en  ce  qu'un  ressort  (22)  au  moins  est  dispose  entre 

30  chacun  desdits  plongeurs  (15)  de  I'un  (17)  desdits 
jeux  de  transducteurs  et  I'enveloppe  correspondan- 
te  (16). 

3.  Dispositif  selon  Tune  quelconque  des  prece- 
dentes  revendications,  caracterise  en  ce  que  cha- 

35  que  transducteur  (14,  17)  de  I'un  au  moins  desdits 
jeux  comprend  un  diaphragme  deformable  (19)  dispo- 
se  entre  ledit  plongeur  (15)  et  ladite  enveloppe  (16) 
et  agence  pour  former  avec  ladite  enveloppe  une 
chambre  (20)  pour  iedit  fluide  hydraulique. 

40  4.  Dispositif  selon  I'une  quelconque  des  prece- 
dentes  revendications,  caracterise  en  ce  que  iesdi- 
tes  enveloppes  (16)  des  trois  transducteurs  (14,  17) 
de  chacun  desdits  jeux  sont  fixees  respectivement 
a  la  plaque  de  support  correspondante  (4,  7)  tandis 

45  que  les  extremites  des  plongeurs  (15)  desdits  trans- 
ducteurs  reposent  contre  la  plaque  oscillante  cor- 
respondante  (1  ,  5),  chacun  desdits  joints  a  rotule  (3, 
12)  etant  dispose  entre  les  transducteurs  du  jeu  cor- 
respontant,  un  soufflet  deformable  (21)  etant  prevu 

50  pour  relier  les  bords  de  chaque  plateau  oscillant  aux 
bords  de  la  plaque  de  support  correspondante  de 
maniere  a  fermer  I'espace  defini  entre  lesdites  pla- 
ques. 
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