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Description 

The  present  invention  relates  to  an  axial  ac- 
tuator. 

On  known  axial  actuators,  the  output  member 
comprises  a  screw  designed  to  move  axially  by 
virtue  of  a  nut  screw  mounted  in  axially-fixed  man- 
ner  on  a  support  and  rotated  in  relation  to  the  same 
by  a  motor  or  other  drive  member  directly  or,  as 
disclosed  by  EP-A-0  226  065,  through  a  reduction 
gear. 

Known  actuators  of  the  aforementioned  type 
usually  present  a  relatively  complex,  high-cost 
structure,  particularly  as  regards  connection  of  the 
nut  screw  to  the  said  support,  which  connection 
normally  involves  using  taper  roller  bearings  or  a 
number  of  separate  rolling  bearings  as  disclosed  in 
GB-A-1  183  720. 

The  aim  of  the  present  invention  is  to  provide 
an  axial  actuator  of  the  type  described  above,  that 
is  of  the  type  in  which  the  nut  screw  is  coupled  to 
the  relevant  support  by  means  of  rolling  bearing 
means,  wherein  connection  of  the  nut  screw  and 
respective  support  is  straightforward  and  cheap, 
and  involves  a  minimum  number  of  parts,  thus 
enabling  the  formation  of  a  highly  compact,  reliable 
assembly. 

With  this  aim  in  view,  according  to  the  present 
invention,  there  is  provided  an  axial  actuator  com- 
prising  an  axially-mobile  output  rod,  and  drive 
means  for  so  moving  the  same,  the  said  drive 
means  comprising  a  support  fitted  through  with  the 
said  rod;  a  screw-nut  screw  coupling  wherein  the 
screw  is  integral  with  the  said  rod,  and  the  nut 
screw  is  supported  in  rotary  and  axially-fixed  man- 
ner  on  the  said  support;  and  a  motor  connected  to 
the  said  nut  screw  so  as  to  turn  it  about  it  own  axis; 
characterised  by  the  fact  that  the  said  nut  screw 
constitutes  the  intermediate  ring  of  a  double  thrust 
rolling  bearing  mounted  between  two  opposite 
faces  on  the  said  support.  A  non-limiting  embodi- 
ment  of  the  present  invention  will  be  described  by 
way  of  example  with  reference  to  the  accompany- 
ing  drawings,  in  which  : 

Fig.1  shows  a  partially-sectioned  plan  view  of  a 
preferred  embodiment  of  the  actuator  according 
to  the  present  invention; 
Fig.2  shows  a  section  along  line  ll-ll  in  Fig.1; 
Fig.3  shows  a  section  along  line  Ill-Ill  in  Fig.1; 
Fig.4  shows  a  section  along  line  IV-IV  in  Fig.1; 
Fig.5  shows  a  section  along  line  V-V  in  Fig.1; 
Fig.6  shows  a  section  along  line  VI-VI  in  Fig.1. 
Number  1  in  Fig.2  indicates  an  axial  actuator 

comprising  a  box  body  2  consisting  of  a  cup- 
shaped  body  3  closed  by  a  cover  4.  Actuator  1 
also  comprises  a  through  output  rod  5  extending 
through  body  3  and  cover  4,  and  powered  axially 
by  an  electric  motor  6  supported  on  a  housing  7 

connected  to  cover  4  and  housing  part  of  a  drive  8 
connecting  motor  6  to  rod  5. 

Body  3  comprises  an  end  wall  9  and  a  side 
wall  10  defining  a  substantially  cylindrical  cavity  11 

5  coaxial  with  rod  5;  and  an  outer  lateral  appendix  12 
integral  with  wall  10  and  terminating  with  a  flange 
13  coplanar  with  the  open  end  of  cavity  11. 

Cover  4  is  defined  by  a  substantially  flat  plate 
extending  in  contact  with  both  the  free  end  of  wall 

io  10  and  flange  13,  so  as  to  form  a  cover  for  casing 
7.  The  said  housing  7  comprises  a  cup-shaped 
body  14  contacting  cover  4  and  having  its  concave 
side  facing  that  of  the  cup-shaped  body  3,  and  is 
defined  by  a  side  wall  15  having  an  end  flange  16, 

75  and  by  a  flat  end  wall  17  parallel  with  cover  4  and 
supporting  motor  6. 

As  shown  in  Fig.s  1  and  6,  from  flange  16 
there  extend  two  locating  pins  18,  each  of  which 
engages  a  through  hole  19  on  cover  4,  and  a 

20  through  hole  20  on  flange  13.  As  shown  in  Fig.s  1 
and  2,  a  number  of  screws  21  connect  flanges  13 
and  16  with  cover  4  inbetween. 

As  shown,  particularly  in  Fig.  3,  motor  6  is 
located  over  flange  13  and  to  the  side  of  rod  5,  and 

25  presents  an  output  shaft  extending  inside  housing  7 
through  hole  22  in  wall  17,  and  fitted  with  a  cylin- 
drical  gear  23  constituting  the  input  member  of 
drive  8. 

As  shown,  particularly  in  Fig.s  3,  4  and  5,  drive 
30  8  comprises  a  reduction  gear  24  substantially 

housed  inside  housing  7  and  in  turn  comprising  a 
first  shaft  25  mounted  in  idle  manner,  at  one  end, 
inside  hole  26  through  wall  17,  and,  at  the  other 
end,  inside  coaxial  holes  27  and  28  through  cover 

35  4  and  in  flange  13.  Shaft  25  is  fitted  with  a  cylin- 
drical  gear  29  connected  to  gear  23,  and  a  second 
cylindrical  gear  30  smaller  in  diameter  than  gear 
29. 

Reduction  gear  24  also  comprises  a  second 
40  shaft  31  mounted  in  idle  manner,  at  one  end,  inside 

hole  32  through  wall  17,  and,  at  the  other  end, 
inside  a  dead  axial  hole  33  in  wall  10.  Shaft  31  is 
parallel  with  shaft  25,  and  is  fitted  with  a  cylindrical 
gear  34  connected  to  gear  30,  and  a  second  cylin- 

45  drical  gear  35  smaller  in  diameter  than  gear  34  and 
housed  in  rotary  manner  partly  inside  through  hole 
36  in  cover  4,  and  partly  inside  a  groove  37  formed 
on  the  inner  surface  of  wall  10  and  communicating 
with  cavity  1  1  . 

50  Gear  35  constitutes  the  output  member  of  re- 
duction  gear  24,  and  is  connected  to  a  gear  38 
formed  on  the  outer  surface  of  a  cylindrical  cou- 
pling  39  constituting  the  nut  screw  of  a 
recirculating-ball  screw-nut  screw  coupling  indicat- 

55  ed  as  a  whole  by  40  and  the  screw  41  of  which  is 
formed  along  rod  5. 

As  shown,  particularly  in  Fig.s  2  and  5,  cou- 
pling  39  constitutes  the  intermediate  ring  of  a  dou- 

2 



3 EP  0  302  347  B1 4 

ble  thrust  bearing  42,  and  presents,  on  its  opposite 
axial  ends,  two  tracks  43  for  sets  of  balls  44 
supporting  coupling  39  in  rotary  manner  on  two 
outer  rings  45  and  46.  Ring  45  rests  on  the  bottom 
of  a  cavity  47  formed  in  wall  9  and  coaxial  with 
hole  48  formed  through  wall  9  and  engaged  by  rod 
5.  Via  the  interposition  of  a  Belleville  waser  49,  ring 
46  rests  on  the  bottom  of  a  cavity  50  formed  in 
cover  4  and  coaxial  with  hole  51  through  cover  4, 
and  hole  52  through  wall  17,  both  engaged  by  rod 
5. 

Formation  of  the  nut  screw  on  coupling  40  as 
an  integral  part  of  double  thrust  bearing  42  clearly 
provides  for  a  highly  reliable,  straightforward,  low- 
cost,  compact  structure  designed,  also  by  virtue  of 
Belleville  washer  49,  to  withstand  continual  recipro- 
cating  motion.  Actuator  1  as  described  therefore 
provides  an  ideal,  highly  reliable  solution  for  all 
applications  requiring  efficient,  straightforward,  low- 
cost  control  of  reciprocating  members. 

Claims 

1.  An  axial  actuator  comprising  an  axially  mov- 
able  output  rod  (5),  and  drive  means  for  so 
moving  the  same,  the  said  drive  means  com- 
prising  a  support  (2)  fitted  through  with  the 
said  rod  (5);  a  screw-nut  screw  coupling  (40) 
wherein  the  screw  (41)  is  integral  with  the  said 
rod  (5),  and  the  nut  screw  is  supported  in 
rotary  and  axially-fixed  manner  on  the  said 
support  (2);  and  a  motor  (6)  connected  to  the 
said  nut  screw  so  as  to  turn  it  about  its  own 
axis;  characterised  by  the  fact  that  the  said  nut 
screw  constitutes  the  intermediate  ring  (39)  of 
a  double  thrust  rolling  bearing  (42)  mounted 
between  two  opposite  faces  on  the  said  sup- 
port  (2). 

2.  An  actuator  as  claimed  in  Claim  1,  charac- 
terised  by  the  fact  that  the  said  coupling  (40)  is 
a  recirculating-ball  screw-nut  screw  coupling. 

3.  An  actuator  as  claimed  in  Claim  1  or  2,  charac- 
terised  by  the  fact  that  flexible  thrust  means 
(49)  are  provided  between  the  said  double 
bearing  (42)  and  one  of  the  said  faces. 

said  intermediate  ring  comprising  a  cylindrical 
coupling  (39)  constituting  the  said  nut  screw 
and  having,  at  each  opposite  axial  end,  a  track 
(43)  for  a  respective  said  set  of  balls  (44). 

5 
6.  An  actuator  as  claimed  in  any  one  of  the 

foregoing  Claims,  characterised  by  the  fact 
that  the  said  motor  (6)  is  located  to  the  side  of 
the  said  rod  (5);  drive  means  (8)  being  sup- 

io  ported  on  the  said  support  (2)  for  connecting 
the  said  motor  (6)  to  the  said  nut  screw. 

7.  An  actuator  as  claimed  in  Claim  6,  charac- 
terised  by  the  fact  that  the  said  drive  means 

is  (8)  comprise  a  reduction  gear  (24). 

Revendications 

1.  Servomoteur  axial,  comprenant  une  tige  de 
20  sortie  (5)  mobile  axialement  et  un  moyen  d'en- 

traTnement  pour  deplacer  ainsi  cette  derniere, 
ledit  moyen  d'entraTnement  comprenant  un 
support  (2)  traverse  par  la  tige  (5),  un  couplage 
vis-ecrou  (40),  dans  lequel  la  vis  (41)  est  reali- 

25  see  d'un  seul  tenant  avec  ladite  tige  (5)  et 
I'ecrou  est  supporte  a  rotation  et  fixe  axiale- 
ment  sur  ledit  support  (2),  et  un  moteur  (6) 
relie  audit  ecrou,  de  fagon  a  le  faire  tourner 
autour  de  son  propre  axe,  caracterise  par  le 

30  fait  que  ledit  ecrou  constitue  la  bague  interme- 
diaire  (39)  d'une  butee  double  a  rouleaux  (42), 
montee  entre  deux  faces  opposees,  sur  ledit 
support  (2). 

35  2.  Servomoteur  selon  la  revendication  1  ,  caracte- 
rise  par  le  fait  que  ledit  couplage  (40)  est  un 
couplage  vis-ecrou  a  circulation  de  billes. 

3.  Servomoteur  selon  la  revendication  1  ou  2, 
40  caracterise  par  le  fait  que  des  moyens  de 

poussee  flexibles  (49)  sont  prevus  entre  ladite 
butee  double  (42)  et  I'une  desdites  faces. 

4.  Servomoteur  selon  la  revendication  3,  caracte- 
45  rise  par  le  fait  que  ledit  moyen  de  poussee 

flexible  (49)  comprend  une  rondelle  Belleville. 

5.  Servomoteur  selon  I'une  quelconque  des  re- 
vendications  precedentes,  caracterise  par  le 

50  fait  que  ladite  butee  double  (42)  comprend 
deux  bagues  d'extremite  (45,  46),  une  bague 
intermediaire  et  un  jeu  de  billes  (44),  entre 
ladite  bague  intermediaire  et  chaque  bague 
d'extremite  (45,  46),  ladite  bague  intermediaire 

55  comprenant  un  couplage  cylindrique  (39) 
constituant  ledit  ecrou  et  presentant,  a  chaque 
extremite  axiale  opposee,  une  gorge  (43)  pour 
un  dit  jeu  de  billes  (44)  correspondant. 

4.  An  actuator  as  claimed  in  Claim  3,  charac- 
terised  by  the  fact  that  the  said  flexible  thrust  50 
means  (49)  comprise  a  Belleville  washer. 

5.  An  actuator  as  claimed  in  any  one  of  the 
foregoing  Claims,  characterised  by  the  fact 
that  the  said  double  bearing  (42)  comprises  55 
two  end  rings  (45,  46),  an  intermediate  ring, 
and  a  set  of  balls  (44)  between  the  said  inter- 
mediate  ring  and  each  end  ring  (45,  46);  the 
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6.  Servomoteur  selon  I'une  quelconque  des  re- 
vendications  precedentes,  caracterise  par  le 
fait  que  ledit  moteur  (6)  est  situe  sur  le  cote  de 
ladite  tige  (5),  un  moyen  d'entraTnement  (8) 
etant  supporte  sur  ledit  support  (2),  pour  relier 
ledit  moteur  (6)  audit  ecrou. 

5 

Anspruche,  dadurch  gekennzeichnet,  da/S  der 
Motor  (6)  auf  der  Seite  der  Stange  (5)  ange- 
ordnet  ist;  und 
die  Antriebsmittel  (8)  zur  Verbindung  des  Mo- 
tors  (6)  mit  der  Schraubenmutter  auf  dem  Tra- 
ger  angeordnet  sind. 

7.  Servomoteur  selon  la  revendication  6,  caracte- 
rise  par  le  fait  que  ledit  moyen  d'entraTnement 
(8)  comprend  un  engrenage  de  reduction  (24). w 

7.  Antrieb  nach  Anspruch  6,  dadurch  gekenn- 
zeichnet,  da/S  die  Antriebsmittel  (8)  ein  Reduk- 
tionsgetriebe  (24)  aufweisen. 

Patentanspruche 

1.  Axialer  Antrieb,  umfassend:  eine  axial-bewegli- 
che  Antriebsstange  (5)  und  Antriebsmittel  zur  is 
Bewegung  derselben,  wobei  die  Antriebsmittel 
einen  Trager  (2),  durch  den  die  Stange  (5) 
lauft,  aufweisen; 
eine  Schraubenmutter-Schrauben-Kupplung 
(40),  bei  der  die  Schraube  (41)  einstuckig  mit  20 
der  Stange  (5)  ist  und  die  Schraubenmutter 
drehbar  und  axial  am  Trager  (2)  gehalten  ist; 
und 
einen  mit  der  Schraubenmutter  verbundenen 
Motor  (6),  der  diese  urn  ihre  Achse  dreht,  25 
dadurch  gekennzeichnet,  da/S  die  Schrauben- 
mutter  den  Zwischenring  (39)  eines  doppelsei- 
tig  wirkenden,  zwischen  den  beiden  gegen- 
uberliegenden  Flachen  der  Halterung  (2)  ange- 
ordneten  Walzlagers  (42)  bildet.  30 

2.  Antrieb  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  da/S  die  Kupplung  (40)  eine 
Umlaufkugel-Schraubenmutter-Schrauben- 
Kupplung  ist.  35 

3.  Antrieb  nach  Anspruch  1  oder  2,  dadurch  ge- 
kennzeichnet,  da/S  die  flexiblen  Druckmittel  (49) 
zwischen  dem  Doppellager  (42)  und  einer  der 
Flachen  angeordnet  sind.  40 

4.  Antrieb  nach  Anspruch  3,  dadurch  gekenn- 
zeichnet,  da/S  die  flexiblen  Druckmittel  (49) 
eine  Belleville-Scheibe  aufweisen. 

5.  Antrieb  nach  irgendeinem  der  vorhergehenden 
Anspruche,  dadurch  gekennzeichnet,  da/S  das 
Doppellager  (42)  zwei  Endringe  (45,  46),  einen 
Zwischenring  sowie  einen  Satz  Kugeln  (44) 
zwischen  dem  Zwischenring  und  dem  jeweili-  50 
gen  Endring  (45,  46)  aufweist;  wobei 
der  Zwischenring  eine  zylindrische  Kupplung 
(39),  die  von  der  Schraubenmutter  gebildet 
wird,  umfa/St  und  -  am  jeweils  gegenuberlie- 
genden  axialen  Ende  -  eine  Laufbahn  (43)  fur  55 
den  jeweiligen  Satz  Kugeln  (44). 

6.  Antrieb  nach  irgendeinem  der  vorhergehenden 

45 
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