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Linear  actuator. 

In  a  linear  actuator  the  drive  nut  (4)  moves 
inside  a  protective  tube  (6)  which  is  fitted  with 
limited  axial  play  against  a  spring  force  in  the 
house  (7).  Inside  catches  (8)  and  (9)  at  the  ends 
of  the  protective  tube  cause  it  to  be  displaced 
axially  when  the  nut  (4)  hits  the  ends.  By  the 
displacement  microswitches  (17)  and  (20)  are 
actuated  in  order  that  the  motor  current  is 
broken  before  the  screw  spindle  (3)  and/or  the 
drive  nut  (4)  are  destroyed. 
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The  invention  concerns  a  linear  actuator  com- 
prising  a  motor,  a  screw  spindle,  a  driving  nut,  and  a 
driving  rod  connected  thereto  being  able  to  actuate  a 
switch. 

Linear  actuators  are  used  for  exerting  linear  for- 
ces  along  a  given  stroke  which  is  termined  by  the 
maximum  travel  of  the  driving  nut  on  the  screw  spin- 
dle.  It  is  desirable  to  determine  that  a  limit  has  been 
reached  in  order  to  disconnect  the  drive  current,  be- 
cause  otherwise  an  undesired  tightening  of  the  driv- 
ing  nut  might  occur  which  would  require  a  large  force 
to  undo,  and  furthermore  a  large  increase  in  the  drive 
current  would  take  place  and  overload  of  the  drive 
mechanism  in  general. 

A  known  solution  to  this  problem  which  causes 
the  interruption  of  the  drive  current  is  to  monitor  the 
same  and  to  switch  it  off  when  it  reaches  an  upper  lim- 
it.  However,  this  does  not  prevent  the  tightening  of  the 
nut  mentioned,  and  the  weakness  of  this  solution  lies 
in  the  fact  that  an  excess  current  which  would  be  ac- 
ceptable  to  overcome  a  resistance  in  the  working 
range  of  the  spindle  would  be  above  the  limit  that  has 
to  be  defined  in  order  to  avoid  the  tightening  of  the  nut 
on  the  spindle.  Another  solution  uses  an  electronic 
counter  for  determining  the  absolute  rotation  of  the 
screw  spindle  and  hence  the  position  of  the  nut,  but 
such  a  counter  is  dependent  on  an  uninterrupted  pow- 
er  supply. 

A  further  solution  is  described  in  GB  2  175  71  OA 
which  relates  to  obtaining  automatic  oscillatory  mo- 
tion  in  an  apparatus  comprising  components  which 
effectively  constitute  a  linear  actuator  but  which  is 
coupled  with  limit  switches  for  reversing  the  polarity 
in  order  that  the  moveable  components  oscillate  back 
and  forth  continuously  as  they  travel  from  one  limit  to 
the  other.  The  limit  switch  itself  is  controlled  by  a 
loosely  sliding  rod  parallel  to  the  drive  screw,  which 
rod  is  pushed  by  the  nut  when  it  reaches  adjustable 
stop  collars  which  are  fitted  to  the  rod.  Furthermore 
a  switch  is  provided  for  cutting  off  entirely  the  drive 
current  in  case  the  travel  exceeds  the  limit.  This  ap- 
paratus  is  a  complex  mechanism  which  is  specifically 
adapted  to  the  needs  of  the  paper  making  industry. 

The  invention  solves  the  fundamental  problem 
and  provides  an  efficient  stop  in  that  internal  projec- 
tions  in  the  protective  tubular  housing  for  the  driving 
rod  constitute  catches  for  the  nut  in  its  extreme  pos- 
itions  while  one  end  of  the  protective  tubular  housing 
operates  the  switch. 

In  an  advantageous  embodiment  the  protective 
tubular  housing  is  secured  against  axial  displacement 
in  the  drive  position  and  influenced  by  a  returning 
spring  force  in  its  extreme  positions. 

In  a  further  advantageous  embodiment  the 
switch  is  constituted  by  a  pair  of  oppositely  oriented 
microswitches,  where  a  chamfered  edge  of  the  pro- 
tective  tubular  housing  actuates  the  buttons  of  the 
switches  in  such  a  manner  that  one  extreme  position 

causes  both  microswitches  to  be  actuated  and  the 
other  extreme  position  causes  both  microswitches  to 
be  non-actuated,  whereby  the  position  of  the  micro- 
switches  controls  the  current  supply  to  the  motor. 

5  The  invention  will  be  described  in  greater  detail 
in  the  following  with  reference  to  the  drawing  in  which, 

Fig.  1  shows  a  longitudinal  section  through  a  lin- 
ear  actuator  according  to  an  embodiment  of  the 
invention,  and 

w  Fig.  2  shows  an  enlarged  part  of  the  longitudinal 
section  of  Fig.  1. 
In  Fig.  1  there  is  schematically  shown  a  linear  ac- 

tuator  comprising  a  motor  part  1,  a  drive  2  for  rever- 
sible  rotation  of  a  screw  spindle  3  which  engages  a 

15  drive  nut  4.  In  the  embodiment  shown  the  drive  is  a 
worm  drive  with  the  worm  S  and  the  worm  wheel  T, 
and  an  elastic  coupling  C  is  fitted  between  the  worm 
wheel  and  the  screw  spindle.  The  drive  nut  is  connect- 
ed  to  a  drive  rod  5  which  is  surrounded  by  a  protective 

20  tube  6  which  is  partly  encased  in  a  housing  7  which 
is  connected  to  the  motor  part  1  and  the  drive  2.  The 
protective  tube  6  is  fitted  with  a  polymer  bushing  8 
through  which  the  drive  rod  passes,  the  surface  of 
which  being  polished.  At  the  other  end  the  protective 

25  tube  is  supplied  with  a  spring  clip  9  in  a  groove.  In  the 
housing  7  two  cylindrical  chambers  10  and  11  are 
shaped  separated  by  a  wall  12,  and  a  locking  ring  13 
is  fitted  in  a  groove  14  in  the  protective  tube  precisely 
opposite  the  wall  12.  In  the  cylindrical  chambers  10 

30  and  11  and  surrounding  the  protective  tube  6  there  is 
fitted  compression  springs  15  and  16  which  are  coil 
springs  with  their  ends  ground  flat. 

The  end  of  the  protective  tube  being  nearest  to 
the  drive  2  and  which  is  fitted  with  the  spring  clip  9  is 

35  chamfered  on  the  outside  at  B  in  order  that  a  micro- 
switch  17  which  is  fitted  in  the  housing  7  has  its  but- 
ton  18  pressed  in  by  the  tube  while  the  button  19  on 
a  corresponding  microswitch  20  is  not  engaged  by  the 
tube.  The  two  microswitches  in  this  embodiment  are 

40  identical,  however  oppositely  oriented,  and  since  they 
commonly  have  buttons  which  are  asymmetrically  fit- 
ted  the  desired  distance  between  the  buttons  is  ob- 
tained  in  this  manner. 

In  the  drive  position  forthe  linear  actuator  the  for- 
45  ces  are  transferred  from  the  drive  nut  to  the  driving 

rod,  and  the  protective  tube  is  guided  axially  by  the 
end  parts  of  the  compression  springs  15  and  16  at  the 
wall  12.  When  the  nut  at  one  extreme  position  is 
pulled  completely  against  the  drive  2  it  pushes  against 

50  the  spring  clip  9  and  thereby  pulls  the  protective  tube 
6.  The  locking  ring  13  abuts  the  coil  spring  16  and 
compresses  it  somewhat  while  the  whole  tube  moves 
towards  the  drive  2  causing  first  the  chamfer  B  and 
then  the  outer  surface  of  the  tube  to  engage  the  but- 

55  ton  19  of  the  microswitch  20.  This  breaks  the  motor 
current,  either  directly  or  via  an  electronic  circuit,  and 
from  this  moment  the  motor  may  only  be  activated  to 
rotate  in  the  opposite  direction.  During  the  first  part  of 
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the  movement  the  protective  tube  returns  to  the  drive 
position  with  the  locking  ring  between  the  two  coil 
springs. 

In  the  other  extreme  position  the  drive  nut  4  will 
push  the  polymer  bushing  8  which  will  cause  a  pull  on  5 
the  protective  tube  so  that  the  locking  ring  13  com- 
presses  the  coil  spring  15  somewhat,  and  hence  the 
surface  of  the  protective  tube  6  and  later  the  chamfer 
B  get  out  of  engagement  with  the  button  1  8  of  the  mi- 
croswitch  17  causing  the  motor  current  to  be  broken  w 
directly  or  indirectly.  After  reversal  which  instantly  is 
the  only  direction  possible  the  protective  tube  is  push- 
ed  back  into  the  drive  position  by  the  coil  spring  15 
and  the  contacts  of  the  microswitches  regain  their 
drive  positions.  15 

In  Fig.  2  is  shown  an  enlarged  part  of  the  same 
embodiment,  where  a  logic  circuit  21  has  been  con- 
nected  to  the  microswitches  17  and  20  in  order  to  con- 
trol  the  polarity  of  the  power  supply  22  for  the  motor 
part  1  .  It  will  be  noted  that  the  placement  of  the  con-  20 
nectors  to  the  microswitches  17  and  20  are  disposed 
identically  but  in  separate  planes,  even  though  the  mi- 
croswitches  are  reversed  with  respect  to  each  other. 
A  number  of  the  elements  of  Fig.  1  are  also  found 
here.  25 

According  to  the  invention  it  is  also  feasible  to  let 
the  two  microswitches  be  fitted  not  against  each 
other  but  at  different  places  along  the  peri  meter  of  the 
chamfered  edge  B  of  the  protective  tube  6  or  in  con- 
junction  with  milled  grooves  in  the  surface  of  the  tube  30 
6  which  may  cooperate  with  the  buttons  18  and  19. 

and  the  other  extreme  position  causes  both  mi- 
croswitches  to  be  non-actuated,  whereby  the 
position  of  the  microswitches  controls  the  current 
supply  to  the  motor  (1). 

Claims 

1.  A  linear  actuator  comprising  a  motor  (1),  a  screw 
spindle  (3),  a  driving  nut  (4),  and  a  driving  rod  (5) 
connected  thereto  being  able  to  actuate  a  switch 
(17,  20),  characterized  in  that  internal  projections 
(9)  in  the  protective  tubular  housing  (6)  for  the 
driving  rod  (5)  constitute  catches  for  the  nut  (4)  in 
its  extreme  positions  while  one  end  of  the  protec- 
tive  tubular  housing  (6)  operates  the  switch  (17, 
20). 

2.  An  actuator  according  to  claim  1,  characterized  in 
that  the  protective  tubular  housing  (6)  is  secured 
against  axial  displacement  in  the  drive  position 
and  influenced  by  a  returning  spring  force  (15, 
16)  in  its  extreme  positions. 

3.  An  actuator  accord  ing  to  claim  2,  characterized  in 
that  the  switch  (17,  20)  is  constituted  by  a  pair  of 
oppositely  oriented  microswitches,  where  a 
chamfered  edge  (B)  of  the  protective  tubular 
housing  (6)  actuates  the  buttons  (18,  19)  of  the 
switches  in  such  a  manner  that  one  extreme  pos- 
ition  causes  both  microswitches  to  be  actuated 
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