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©  Coupling  for  a  linear  displacement  transducer. 

©  A  device  for  coupling  a  rotary  member  (12)  to  an 
axially  movable  input  stem  (18)  of  a  linear  displace- 
ment  transducer  comprises  an  axially  movable  ele- 
ment  (21)  which  is  coupled  to  the  stem  (18)  and 
threadedly  engages  the  rotary  member  (12).  The 
axially  movable  element  (21)  is  restrained  against 
rotation  by  spring  loaded  detents  (26,28)  and  has 
abutments  (34,35)  which  can  engage  a  lug  (33)  on 
the  member  (12)  when  the  element  (21)  reaches  its 
limiting  axial  positions.  This  engagement  causes  the 
element  (21)  to  be  rotated  with  the  member  (12)  and 
input  to  the  transducer  is  arrested. 
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COUPLING  FOR  A  LINEAR  DISPLACEMENT  TRANSDUCER 

This  invention  relates  to  a  device  for  effecting 
mechanical  coupling  to  a  linear  displacement  trans- 
ducer. 

According  to  the  invention  there  is  provided  a 
device  for  coupling  a  rotatable  member  to  a  linear 
variable  displacement  transducer  which  has  a  rotat- 
able  and  linearly  movable  input  stem,  said  device 
comprising  a  housing,  an  element  axially  movable 
in  said  housing  and  adapted  for  coupling  to  said 
input  stem,  said  element  having  a  threaded  portion 
for  engaging  a  complementary  threaded  portion  on 
said  member,  spring-biased  detent  means  for  re- 
straining  said  element  against  rotation,  and  abut- 
ments  on  said  element  and  said  member,  said 
abutments  being  interengageable  at  one  limiting 
extent  of  linear  travel  of  said  element  relative  to 
said  member,  to  cause  said  element  to  overcome 
said  detent  means  and  to  rotate  with  said  member 
in  a  first  direction  only,  whereby  beyond  said  limit- 
ing  extent  of  linear  travel  the  input  to  the  trans- 
ducer  remains  unaltered. 

An  embodiment  of  the  invention  will  now  be 
described  by  way  of  example  only  and  with  refer- 
ence  to  the  accompanying  drawings  in  which:- 

Figure  1  is  a  section  through  one  end  of  a 
linear  actuator, 

Figure  2  is  a  section  to  an  enlarged  scale  of 
part  of  Figure  1  , 

Figure  3  is  a  section  on  line  3-3  in  Figure  2, 
and 

Figure  4  is  a  section  on  line  4-4  in  Figure  2. 
Figure  1  shows  one  end  of  a  linear  actuator  of 

the  type  shown  and  described  in  U.S.  Patent 
3621763.  The  actuator  has  a  housing  10  in  which 
an  output  element  1  1  is  axially  movable  by  a  fluid 
pressure.  A  rod  12  is  joumalled  in  the  housing  10 
and  is  restrained  against  axial  movement  relative 
thereto.  The  rod  12  extends  within  a  bore  of  the 
output  element  1  1  and  has  a  high  efficiency  thread 
13  which  engages  a  complementary  thread  14  in 
the  element  11.  A  toothed  wheel  15  is  secured  to 
the  rod  11  for  rotation  therewith  and  engages  a 
worm  16  from  which  a  flexible  transmission  (not 
shown)  extends  to  a  corresponding  worm  in  an 
identical  actuator.  The  actuators  are  thereby  con- 
strained  to  operate  in  unison. 

A  linear  variable  displacement  transducer  17  is 
mounted  on  the  housing  10  and  has  an  input  stem 
18  which  is  both  linearly  movable  and  rotatable, 
only  the  linear  movement  resulting  in  a  change  in 
output  of  the  transducer  17.  Coupling  between  the 
rod  12  and  the  transducer  17  is  by  way  of  a  device 
20,  shown  in  more  detail  in  Figures  2,  3  and  4. 

As  shown  in  Figure  2  the  device  20  comprises 
an  element  21  which  is  axially  movable  within  a 

threaded  bore  22  of  the  rod  12.  The  element  21 
has  an  end  portion  23  of  enlarged  radius  which  is 
threadedly  engaged  with  the  bore  22,  the  pitch  of 
these  threads  being  such  that  the  bore  22  can 

5  accommodate  linear  movement  of  the  element  21 
over  the  whole  range  of  linear  movement  of  the 
output  element  10  (Figure  1).  The  element  21  has 
a  cross-piece  24  having  two  diametrally  opposed 
radial  bores  25  in  which  walls  26  are  slidable.  The 

10  balls  26  are  biased  by  light  springs  27  into  engage- 
ment  with  diametrally  opposed  grooves  28  in  a 
cylindrical  bore  29  in  the  housing  10.  As  shown  in 
Figure  3  there  are  four  angularly  equi-spaced  pairs 
of  the  grooves  28  and  these  cooperate  with  the 

75  walls  26  to  provide  spring  loaded  detents  which 
restrain  the  element  21  against  rotation.  The  stem 
18  of  the  transducer  17  is  pinned  to  the  element  21 
and  a  phosphor  bronze  disc  30  is  mounted  on  the 
element  21  by  a  bush  31  .  The  disc  30  engages  the 

20  cylindrical  surface  of  the  bore  29  to  support  and 
centre  the  element  21  . 

Secured  to  the  rod  1  2  for  rotation  therewith  is  a 
collar  32  having  a  radially  inwardly  extending  lug 
33.  The  element  21  has  two  axially  spaced  abut- 

25  ments  34,  35  which  can  engage  the  lug  33.  As 
shown  in  Figure  4,  the  abutment  35  is  such  that  its 
engagement  with  the  lug  33  causes  rotation  of  the 
element  21  with  the  rod  12  in  one  direction  only 
away  from  a  detent  position,  that  is  in  an  anticlock- 

30  wise  direction  as  viewed  in  Figure  4.  Reversal  of 
the  direction  of  rotation  of  the  rod  12  allows  the 
balls  26  to  arrest  rotation  of  the  element  21,  so  that 
the  latter  once  again  moves  linearly.  The  abutment 
34  operates  to  cause  rotation  of  the  element  21 

35  with  the  rod  12  when  the.  latter  is  moving  clock- 
wise,  as  viewed  on  arrows  4-4  in  Figure  2. 

In  use,  rightward  movement  of  the  output  ele- 
ment  11  from  the  position  shown  in  Figure  1  is 
accompanied  by  anticlockwise  rotation  of  the  rod 

40  12,  as  viewed  in  the  direction  of  arrows  4.  The  lug 
33  thus  disengages  from  the  abutment  34.  The 
balls  26  can  again  restrain  rotation  of  the  element 
21  which  thereafter  moves  axially  leftwards,  operat- 
ing  the  transducer  17.  The  other  end  of  travel  of 

45  the  output  element  11  coincides  with  engagement 
of  the  abutment  35  with  the  lug  33.  The  element  21 
thereafter  rotates  with  the  rod  12  and  axial  move- 
ment  of  the  element  21  and  stem  18  is  arrested. 
Leftward  movement  of  the  outward  element  12 

so  releases  the  abutment  35  and  the  stem  18  is 
moved  leftward. 

An  actuator  of  the  type  described  is  typically 
employed  to  deploy  and  stow  thrust  reversers  on  a 
gas  turbine  engine,  and  connection  between  the 
output  element  11  and  its  actuated  part  may  be 
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5.  A  device  as  claimed  in  any  preceding  claim 
in  which  said  rotatable  member  (12)  threadedly 
engages  an  axially  movable  actuator  output  ele- 
ment  (1  1  )  for  rotation  thereby  whereby  the  input  to 
said  transducer  (17)  remains  unaltered  in  response 
to  movement  of  said  output  element  (1  1  )  beyond  a 
limiting  position. 

6.  A  device  as  claimed  in  claim  5  in  which  said 
member  (12)  is  drivingly  coupled  to  a  correspond- 
ing  rotatable  member  in  a  further  device,  said 
corresponding  member  threadedly  engaging  a  fur- 
ther  actuator  output  element,  whereby  said  output 
elements  are  constrained  to  move  in  unison. 

such  as  to  permit  relative  rotation  between  the 
element  11  and  the  housing  10.  It  will  be  apparent 
that  in  the  absence  of  a  coupling  device  of  the  type 
described  such  relative  rotation  will  result  in  a 
position  error  signalled  by  the  transducer  17. 
Since,  however,  the  lug  33  is  fixed  axially  relative 
to  the  housing  10,  axial  movement  of  the  stem  18 
will  cease  as  soon  as  a  predetermined  number  of 
turns  of  the  rod  12  has  occurred,  that  is  after  a 
predetermined  linear  displacement  of  the  output 
element  11  in  either  direction.  The  transducer  18  is 
thereby  effectively  reset  at  each  operation  of  the 
actuator. 

10 

75 
Claims 

1  .  A  device  (20)  for  coupling  a  rotatable  mem- 
ber  (12)  to  a  linear  variable  displacement  trans- 
ducer  (17)  which  has  a  linearly  movable  input  stem 
(18),  comprising  a  housing  (10),  an  element  (21), 
axially  movable  in  said  housing  (10)  and  adapted 
for  coupling  to  said  input  stem  (18),  said  element 
(21)  having  a  threaded  portion  (23)  engaging  a 
complementary  threaded  portion  (22)  on  said  mem- 
ber  (12),  a  spring-biassed  detent  means  (26,28)  for 
restraining  said  element  (21)  against  rotation,  and 
abutments  (33,34)  on  said  housing  (10)  and  said 
member  (12),  said  abutments  (33,34)  being  interen- 
gageable  at  one  limiting  extent  of  linear  travel  of 
said  element  (21)  relative  to  said  member  (12),  to 
cause  said  element  (21)  to  overcome  said  detent 
means  (26,28)  and  to  rotate  with  said  member  (12) 
in  a  first  direction  only,  whereby  beyond  said  one 
limiting  extent  of  linear  travel  the  input  to  said 
transducer  (17)  remains  unaltered. 

2.  A  device  as  claimed  in  claim  1  ,  in  which  said 
element  (21)  and  said  member  (12)  have  abut- 
ments  (33,35)  which  are  interengageable  at  an  op- 
posite  limiting  extent  of  linear  travel  of  said  element 
(21)  relative  to  said  member  (12)  to  cause  said 
element  (21)  to  overcome  said  detent  means 
(26,28)  and  to  rotate  with  said  member  (12)  in  a 
second  direction  only,  whereby  beyond  said  sec- 
ond  limiting  extent  of  linear  travel  the  input  to  said 
transducer  (17)  remains  unaltered. 

3.  A  device  as  claimed  in  claim  1  or  claim  2  in 
which  said  detent  means  comprises  a  cylindrical 
bore  (29)  having  a  plurality  of  longitudinally  extend- 
ing  grooves  (28)  therein,  and  a  spring-loaded  ball 
(26)  carried  by  said  element  (21)  and  engageable 
in  said  grooves  (28). 

4.  A  device  as  claimed  in  claim  3  which  in- 
cludes  an  antifriction  disc  (30)  carried  by  said 
element  (21)  and  engaging  the  cylindrical  surface 
of  said  bore  (29). 
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