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Description 

Field  of  the  Invention 

This  invention  relates  to  cam-driven  linear  ac- 
tuator  mechanisms,  and  more  particularly,  to  a 
linear  actuator  where  an  aligned  series  of  roller 
follower  members  are  positionally  fixed,  while  the 
rotating  drive  cam  is  caused  to  move  linearly  along 
an  axis  parallel  to  the  aligned  follower  members. 

Background  of  the  Invention 

The  uses  for  point-to-point  linear  transfer  de- 
vices  are  numerous,  i.e.,  where  it  is  desired  to 
convert  rotary  motion  to  linear  motion  on  an  eco- 
nomical  basis.  Typical  applications  for  such  linear 
transfer  devices  include  loaders  and  unloaders  for 
machine  presses,  transfer  devices  for  automated 
machine  tools  and  welding  lines,  and  the  like.  In 
such  devices  the  rotating  drive  cams  or  screws  are 
held  stationary,  while  the  cam  followers  are  moun- 
ted  on  a  moveable  carriage.  Thus,  with  such  prior 
devices,  the  cam  would  have  to  run  the  full  length 
of  the  linear  slide  mechanism.  This  would  necessi- 
tate  expensive  elongated  cam  structure;  further, 
such  elongated  cams  inherently  had  a  high  mo- 
ment  of  inertia  requiring  large  drive  motors  in  order 
to  actuate  them. 

Several  prior  mechanisms  have  been  utilized  to 
effect  such  linear  movements.  One  type  prior  art 
linear  drive  actuator  utilized  a  conventional  acme 
screw  mechanism,  i.e.,  a  large  diameter  lead  drive 
screw  running  the  full  length  of  the  actuator.  An- 
other  prior  device  was  the  so-called  ball  screw 
mechanism,  where  again  the  shaft  was  maintained 
stationary,  and  the  ball  screw  slide  would  move 
linearly  relative  to  the  shaft.  However,  such  ball 
screw  mechanisms  have  substantial  speed  limita- 
tions,  i.e.,  typically  in  the  range  of  500  r.p.m.  or 
less.  Also,  such  ball  screw  type  linear  actuators 
have  a  relatively  low  load  capacity.  Another  type 
prior  device  was  the  so-called  band-type  linear 
actuator,  where  a  flexible  band  member,  connected 
at  each  end  to  a  tooling  slide  plate,  was  entrained 
about  two  or  more  drive  wheels. 

One  significant  disadvantage  with  most  prior 
cam-driven  linear  slide  devices  was  that,  because 
they  utilized  a  relatively  few  number  of  cam  roller 
followers,  which  were  in  continuous  engagement 
with  the  drive  cam,  the  life  expectancy  of  such 
roller  followers  was  very  limited.  Additionally,  with 
most  prior  cam-driven  linear  actuator  designs,  it 
was  often  required  to  virtually  dissemble  the 
moveable  load  carriage  assembly  when  a  cam  fol- 
lower  needed  to  be  replaced,  as  the  same  were 
typically  carried  within  the  load  carriage.  Further, 
most  acme  or  ball  screw  type  prior  devices  inher- 

ently  required  a  high  reduction  ratio;  thus,  they  had 
to  run  at  very  high  speeds  or  for  excessive  rota- 
tions  just  to  produce  the  desired  linear  actuation 
motion. 

5  There  is  disclosed  in  FR-A-2  535  426  a  linear 
actuator  according  to  the  precharacterizing  portions 
of  independent  claim  1.  The  known  actuator  has  a 
drive  cam  driven  by  a  motor  by  means  of  an 
intermediate  synchronous  belt.  A  plurality  of  pairs 

io  of  cam  follower  members  are  spaced  from  one 
another  along  the  length  of  an  elongated  track 
assembly  for  a  load  carriage  means.  The  pairs  of 
follower  members  are  spaced  a  substantial  dis- 
tance  from  one  another  and  during  a  substantial 

75  portion  of  the  travel  of  the  load  carriage  and  cam 
along  the  elongated  track  assembly  the  cam  is 
engaged  at  one  location  only  by  a  single  pair  of 
cam  follower  members. 

Reference  is  also  made  to  US-A-3  798  984 
20  which  discloses  a  manually  driven  rotary  clothes 

hoist  comprising  a  cam  member  having  a  helical 
groove  driven  by  a  rotatable  shaft.  The  cam  mem- 
ber  is  disposed  in  a  tubular  housing  carrying  two 
sets  of  aligned  pins  extending  into  the  helical 

25  groove.  When  the  cam  is  driven  by  the  shaft  the 
pins  cause  simultaneous  translation  of  the  cam 
member  in  the  tubular  housing  to  thereby  rotate 
and  vertically  move  a  post  carried  by  the  cam 
member. 

30 
Summary  of  the  Invention 

The  object  of  the  invention  is  to  provide  an 
improved  linear  actuator  apparatus  having  a  low 

35  moment  of  inertia  to  permit  use  of  a  relative  small 
drive  motor. 

According  to  the  invention  there  is  provided  a 
linear  actuator  apparatus  comprising  a  drive  motor 
assembly,  a  drive  cam  member  operatively  coup- 

40  led  to  said  drive  motor  assembly  to  be  driven 
thereby  and  provided  with  a  helical  cam  lobe  hav- 
ing  a  plurality  of  convolutions,  a  plurality  of  aligned 
cam  follower  members  each  positionally  fixed  and 
respectively  engageable  with  said  cam  drive  mem- 

45  ber,  and  load  carriage  means  journalled  for  sliding 
movement  on  an  elongated  track  assembly  along  a 
path  parallel  to  said  plurality  of  aligned  cam  fol- 
lower  members,  said  load  carriage  means  being 
journalably  supported  relative  to  said  drive  cam 

50  member,  whereby  rotation  of  said  drive  motor  as- 
sembly  causes  rotation  of  said  drive  cam  member 
whereupon  said  engagement  of  said  positionally 
fixed  cam  follower  members  with  said  drive  cam 
member  causes  said  drive  cam  member  and  said 

55  load  carriage  means  to  move  linearly,  characterized 
by  comprising  a  slide  mechanism  means  driven  by 
said  drive  motor  assembly,  said  slide  mechanism 
means  comprising  an  elongated  shaft  having  its 
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ends  rotatably  supported  in  said  elongated  track 
assembly  and  a  slide  means  disposed  about  said 
elongated  shaft  and  being  rotatably  driven  thereby 
and  axially  slidable  therealong,  said  drive  motor 
assembly  being  stationarily  mounted  at  one  end  of 
said  elongated  track  assembly  and  having  its  out- 
put  member  directly  drivingly  coupled  to  said  elon- 
gated  shaft,  said  drive  cam  member  being  securely 
mounted  to  said  slide  means  to  rotate  and  linearly 
slide  therewith  and  said  drive  cam  member  being 
pre-loaded  against  said  cam  follower  members  so 
as  to  prevent  backlash  therebetween,  and  said 
aligned  cam  follower  members  being  equally 
spaced  from  one  another  with  the  spacing  between 
the  centerlines  of  the  cam  follower  members  being 
equal  to  the  pitch  dimension  of  the  helical  cam 
lobe. 

This  unique  arrangement  allows  the  drive  cam 
to  be  of  a  relatively  short  overall  length  thereby 
providing  a  low  moment  of  inertia  and  permitting 
use  of  a  small  drive  motor,  while  providing  contact 
with  a  plurality  of  cam  roller  followers  at  axially 
spaced  locations  of  the  cam  at  any  given  instant, 
and  yet  retaining  a  preload  therewith  to  prevent 
backlash. 

The  means  by  which  the  foregoing  and  other 
advantages  of  the  present  invention  are  accom- 
plished  and  the  manner  of  their  accomplishment 
will  be  readily  understood  from  the  following  speci- 
fication  upon  reference  to  the  company  drawings, 
in  which: 

Fig.  1  is  a  front  elevation  view  of  the  cam-driven 
linear  actuator  apparatus  of  one  embodiment  of 
the  present  invention,  and  showing  certain  com- 
ponents  broken  away  for  better  viewing; 
Fig.  2  is  an  end  elevation  view,  taken  along  lines 
2-2  of  Fig.  1,  of  the  linear  actuator  thereof; 
Fig.  3  is  a  section  view,  taken  along  lines  3-3  of 
Fig.  1,  showing  a  cam  roller  follower  as  used  in 
the  present  invention; 
Fig.  4  is  an  enlarged  front  elevation  view,  par- 
tially  in  section,  of  the  load  carriage  assembly  of 
the  present  invention  and  showing  a  flanged 
mounting  arrangement  for  the  drive  cam;  and 
Fig.  5  is  another  enlarged  front  elevation  view 
like  Fig.  4  but  showing  an  alternate  mounting 
arrangement  for  the  drive  cam. 

Description  of  the  Preferred  Embodiment 

Having  reference  to  the  drawings,  wherein  like 
reference  numerals  indicate  corresponding  ele- 
ments,  there  is  shown  in  Fig.  1  an  illustration  of  the 
preferred  embodiment  of  the  cam-driven  linear  ac- 
tuator  apparatus  of  the  present  invention,  generally 
denoted  by  reference  numeral  20.  The  linear  ac- 
tuator  20  comprises  a  motor  22  connected  by  an 
adaptor  24  to  a  reducer  26  which  is  mounted  at 

one  end  of  a  linear  track  assembly,  generally  de- 
noted  by  reference  numeral  28.  The  reducer  is 
preferably  of  the  minimum  backlash  type. 

The  track  assembly  28  includes  end  plates 
5  30A,  30B  and  a  base  plate  32.  The  base  plate  32 

carries  adjacent  its  one  edge  (see  Fig.  2)  a  linear 
guide  track  34A,  and  adjacent  its  other  edge,  as 
mounted  upon  a  track  support  36  in  an  elevated 
manner,  a  linear  guide  track  34B.  Stationary  cam 

io  roller  followers,  generally  denoted  by  reference  nu- 
meral  38,  are  each  affixed  to  and  supported  by  the 
track  support  36  in  an  aligned  series  (see  Figs.  1 
and  2). 

A  load  carriage  assembly,  generally  denoted 
is  by  reference  numeral  40,  is  slidably  mounted  by 

bearings  42  upon  the  guide  tracks  34A,  34B  for 
linear  movement  therealong;  however,  the  load  car- 
riage  40  cannot  angularly  rotate.  The  housing  for 
the  load  carriage  assembly  40  comprises  a  lower 

20  housing  wall  44  and  an  upper  tooling  mounting 
plate  46.  Preferably,  the  bearings  42  are  so-called 
Thompson  linear  roller  bearings,  but  any  suitable 
type  bearing  can  be  used. 

A  barrel-type  drive  cam,  generally  denoted  by 
25  reference  numeral  48,  is  mounted  (either  directly  or 

indirectly,  as  discussed  below  in  relation  to  Figs.  4 
and  5)  by  bearings  50  to  the  carriage  housing  walls 
44,  such  that  it  is  rotatable  within  the  load  carriage 
40.  In  the  preferred  embodiment,  the  drive  cam  48 

30  comprises  a  constant  lead-type  barrel  cam.  How- 
ever,  depending  upon  the  type  of  slide  movement 
desired  in  any  given  linear  actuator  application,  and 
depending  further  upon  the  type  of  drive  motor  22 
that  is  used  and  how  it  is  controlled,  different  type 

35  cams  can  be  used.  For  example,  an  index  cam, 
variable  velocity  cam,  or  an  oscillating  cam  could 
be  used  for  drive  cam  48. 

Also,  it  will  be  understood  that  the  drive  cam 
48  is  formed  as  a  relatively  short  cam  member. 

40  That  is,  in  the  preferred  embodiment,  the  drive 
cam  could  be  from  10  to  25  cm  (four  to  ten  inches) 
in  length,  for  example,  yet  provide  a  linear  stroke  of 
several  feet  or  more.  This  is  contrasted  to  the  prior 
art  devices  where  the  drive  cam  necessarily  ex- 

45  tended  the  entire  length  of  the  desired  linear 
stroke.  Thus,  it  was  not  uncommon  for  such  prior 
devices'  cams  to  be  several  meters  (feet)  or  more 
in  length. 

It  will  be  understood  that  the  bearings  50  can 
50  be  roller  bearings,  ball  bearings,  tapered  roller 

bearings,  or  any  other  type  bearing  which  gives 
proper  rotational  support  on  the  carriage  wall  44  to 
the  drive  cam  48. 

The  drive  cam  48  is  rotatably  driven  by  a  ball 
55  slide  mechanism,  generally  denoted  by  reference 

numeral  49,  which  mechanism  also  permits  the 
cam  48  to  move  linearly  along  the  cam's  axis  of 
rotation  (which  as  seen  in  Fig.  1  is  parallel  to  the 
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aligned  series  of  cam  followers  38).  In  the  preferred 
embodiment  there  is  mounted  at  each  end  of  linear 
actuator  20,  within  suitable  roller  bearings  (not 
shown)  which  are  carried  by  the  respective  end 
plates  30A,  30B,  a  rotatable  ball  spline  shaft  52. 
The  left  end  of  ball  spline  shaft  52,  as  shown  in 
Fig.  1,  is  connected  to  and  rotatably  driven  by  the 
output  (not  shown)  of  the  reducer  26.  Preferably, 
the  ball  spline  shaft  52  is  of  the  type  having 
radially-protruding  and  longitudinally-extending 
drive  ribs  54  (see  Figs.  1  and  2).  The  other  half  of 
the  ball  slide  mechanism  comprises  a  flanged 
spline  nut  56.  As  best  seen  in  Fig.  4,  the  spline  nut 
56  comprises  two  separate  halves  56A,  56B.  In  the 
preferred  embodiment  of  Figs.  1-4,  the  ball  slide 
mechanism  49  is  a  commercially  available  ball 
spline  shaft  mechanism  sold  under  the  THK  brand. 

In  any  event,  as  best  seen  in  Figs.  1  ,  2,  and  4, 
the  ball  spline  shaft  52,  along  with  the  flanged 
spline  nuts  56A,  56B,  extend  through  the  central 
bore  58  of  drive  cam  48.  In  the  particular  mounting 
arrangement  of  Fig.  4,  the  flanged  spline  nuts  56A, 
56B  are  journalled  directly  by  the  bearings  50  and 
are  fastened  via  threaded  fasteners  60  and  dowel 
pin  61  to  the  drive  cam  48,  such  that  rotation  of  the 
flanged  spline  nut  56  effects  rotation  of  the  drive 
cam  48  and  vice  versa. 

In  a  well-known  manner,  the  recirculating  drive 
balls  62  of  the  ball  slide  mechanism  49  are  re- 
tained  by  a  retainer  ring  64  on  the  interior  of  the 
spline  nut  56.  So  as  to  prevent  unwanted  backlash 
for  actuator  20,  the  drive  balls  62  are  pre-loaded 
during  assembly  against  the  respective  drive  ribs 
54  of  ball  spline  shaft  52.  Also  it  will  be  understood 
that  other  configurations  for  the  ball  slide  mecha- 
nism  49  will  work  in  the  present  invention,  as  long 
as  both  rotary  motion  and  linear  sliding  movement 
is  provided  by  the  particular  mechanism's  slide 
member  to  the  drive  cam  48. 

As  best  seen  in  Fig.  3,  each  of  the  cam  roller 
followers  38  comprises  a  threaded  stud  portion  66 
which  extends  through  an  appropriate  opening  68 
of  the  track  support  36.  The  threaded  stud  66 
terminates  at  one  end  in  an  enlarged  head  portion 
70  against  which  is  seated  the  cam  roller  72  and 
the  needle  bearings  74;  these  are  retained  by  a 
retainer  ring  76.  The  other  end  of  the  stud  66  is 
retained  against  the  track  support  36  by  a  fastener 
78.  The  cam  followers  38,  thus,  provide  high  load- 
carrying  capacity  for  the  linear  slide  actuator  20. 
Also,  so  as  to  prevent  unwanted  backlash  during 
operation,  the  drive  cam  is  pre-loaded  as  is  well- 
known  against  the  cam  followers  38  during  assem- 
bly  of  the  linear  actuator  20. 

Each  of  the  aligned  and  equally-spaced  cam 
roller  followers  38  is  able  to  engage  the  respective 
convolutions  of  helical  cam  lobe  80  of  the  rotating 
drive  cam  48.  The  spacing  between  the  centerlines 

of  the  followers  38  is  equal  to  the  pitch  dimension 
of  the  helical  cam  lobe  80  The  followers  38  are 
each  positionally  affixed  to  track  support  36  and 
thus,  do  not  move  relative  to  the  slidable  load 

5  carriage  assembly  40.  That  is,  the  cam  48  moves 
along  the  line  of  roller  followers  38,  not  vice  versa. 

Figure  5  depicts  an  alternate  arrangement  for 
attaching  the  slide  member  of  the  ball  slide  mecha- 
nism  49  to  the  drive  cam  48.  That  is,  rather  than 

io  using  a  flanged  spline  nut  56  (see  Fig.  4),  Fig.  5 
depicts  a  modified  spline  nut  82  comprising  re- 
spective  spline  nut  halves  82A,  82B,  which  are 
separated  by  a  spacer  84.  In  this  alternate  mount- 
ing  arrangement,  the  spline  nut  halves  82A,  82B 

is  are  respectively  secured  to  the  drive  cam  48  by 
retainer  keys  88  fitted  in  mating  keyways  (see 
keyway  89  in  Fig.  2).  The  recirculating  drive  balls 
62  are  retained  to  the  spline  nut  halves  82A,  82B 
by  retainer  rings  86.  Further,  the  spline  nut  halves 

20  82A,  82B  are  retained  axially  relative  to  the  drive 
cam  48  by  an  end  retainer  plate  90  (only  one 
shown). 

However,  in  this  alternate  mounting  arrange- 
ment  of  Fig.  5,  the  keyed  combination  of  drive  cam 

25  48  and  modified  spline  nut  82  is  again  rotatably 
journalled  on  the  lower  housing  wall  44  by  roller 
bearing  50.  Yet,  in  this  alternate  mounting  arrange- 
ment,  the  drive  cam  48  is  directly  journalled  on  the 
housing  wall  44  by  bearings  50,  rather  than  being 

30  indirectly  journalled  (via  flanged  spline  nut  56)  in 
the  preferred  mounting  arrangement  of  Fig.  4.  Nev- 
ertheless,  it  will  be  understood  that,  other  than  the 
specific  difference  regarding  the  particular  arrange- 
ment  for  journalling  the  joined  combination  of  the 

35  drive  cam  48  and  the  respective  spline  nuts  56,  82, 
the  two  embodiments  depicted  in  Figs.  4  and  5 
operate  and  function  in  the  same  manner,  as  will 
now  be  discussed. 

The  motor  22  and  reducer  26  operate  to 
40  drivably  rotate  the  ball  spline  shaft  52  in  either 

direction,  and  for  a  specific  number  or  degrees  of 
rotation(s).  The  motor  22  can  be  a  so-called  step- 
ping  motor,  whereupon  by  selectively  turning  on 
and  off  the  motor  22  for  desired  periods  via  control 

45  means  (not  shown),  a  known  rotation  for  ball  spline 
shaft  52  can  be  achieved.  Preferably,  such  a  step- 
ping  motor  would  be  combined  with  a  drive  cam  48 
of  the  so-called  lead-cam  or  constant  velocity  de- 
sign.  Another  motor  usable  with  such  cams  is  a  so- 

50  called  servo  motor. 
Alternatively,  the  drive  cam  48  could  be  an 

indexing-type  cam,  of  a  barrel  cam  design.  In  that 
case,  the  motor  22  preferably  would  be  a  constant 
rotation  type  motor.  This  specific  combination 

55  would  result  in  a  step-wise  movement,  i.e.,  a  fixed 
incremental  indexing  movement,  for  the  ball  spline 
shaft  52.  Yet  another  type  motor  22  that  could  be 
used  with  the  present  invention  is  an  alternating 
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current  type  motor,  with  an  accompanying  clutch 
brake. 

In  any  event,  regardless  what  specific  motor  is 
used  to  drive  the  spline  shaft  52,  any  rotation 
thereof  will  likewise  cause  the  associated  spline  nut 
56  to  rotate,  due  to  the  angularly-constrained  recir- 
culating  drive  balls  62.  Moreover,  since  the  drive 
cam  48  is  affixed  by  fasteners  60  (or  alternatively 
by  keys  88)  to  the  spline  nut  56  (or  alternatively 
the  nut  82),  the  drive  cam  48  also  is  caused  to 
rotate. 

Due  to  the  presence  of  the  aligned  series  of 
stationary  cam  roller  followers  38,  at  least  a  few  of 
which  are  always  in  engagement  with  the  cam 
lobes  80  of  drive  cam  48,  any  rotation  of  the  cam 
48  causes  it  to  be  linearly  moved.  That  is,  rotation 
of  cam  48  causes  the  engaged  roller  followers  38 
to  create  a  linear  thrust  motion  on  the  cam  lobes 
80,  whereby  the  drive  cam  48  (and  the  affixed 
spline  nut  56  or  82)  is  caused  to  be  linearly  driven 
along  the  ball  spline  shaft  52.  This  linear  action  will 
occur  because  the  recirculating  drive  balls  62  not 
only  transfer  the  rotary  drive  motion  of  the  shaft  52 
and  its  drive  ribs  54  to  the  spline  nut  56,  but  also 
permit  linear  movement  of  the  spline  nut  56  (and 
the  affixed  drive  cam  48)  relative  to  the  ball  spline 
shaft  52. 

Further,  since  the  carriage  housing  walls  44,  46 
are  rotatably  journalled  to  and  carried  by  the  joined 
combination  of  drive  cam  48  and  spline  nut  56,  via 
journal  bearings  50,  any  linear  movement  induced 
into  drive  cam  48  (by  its  rotation  against  the  follow- 
ers  38)  necessarily  causes  the  load  carriage  as- 
sembly  40  to  also  move  linearly,  as  journalled 
along  the  guide  tracks  34A,  34B.  In  sum,  controlled 
rotary  positioning  of  the  ball  spline  shaft  52  effects 
the  desired  linear  positioning  of  the  load  carriage 
assembly  40.  Depending  upon  the  type  of  motor 
22  and  how  it  is  controlled,  and  also  depending 
upon  the  type  of  cam  selected  for  drive  cam  48, 
any  number  of  different  linear  actuation  motions 
can  be  achieved  for  the  load  carriage  assembly  40 
and  any  tooling  or  workpiece  gripper  devices  asso- 
ciated  therewith. 

Due  to  the  fact  that  the  present  invention  per- 
mits  the  use  of  a  relatively  short  drive  cam  mem- 
ber  48,  several  significant  advantages  are 
achieved.  First,  the  manufacturing  costs  of  the 
drive  cam  48  itself  are  reduced  in  view  of  its 
shortened  length.  Second,  the  cam's  short  length 
permits  it  to  be  easily  moved  out  of  the  way  when 
a  particular  cam  roller  follower  element  38  be- 
comes  worn  and  needs  replacement,  i.e.,  easy 
accessibility.  Third,  the  cam's  short  length  inher- 
ently  results  in  relatively  low  moments  of  inertia  as 
seen  by  the  reducer  26  and  drive  motor  22,  there- 
by  permitting  use  of  small  capacity  motor  drive 
assembly  components,  yet  without  compromising 

the  ultimate  output  load  capability  of  the  linear 
actuator.  Fourth,  the  drive  cam  48  need  not  be 
custom  built  for  each  different  required  slide  move- 
ment.  Instead,  one  drive  cam  48  (and  the  asso- 

5  ciated  load  carriage  assembly  40)  can  work  for 
many  different  lengths  of  required  linear  stroke, 
and  only  the  length  of  the  aligned  series  of  cam 
followers  need  be  changed  in  any  given  applica- 
tion.  And  fifth,  since  the  cam  48  is  relatively  short 

io  and  only  a  given  number  of  followers  38  are  en- 
gaged  with  the  cam  at  any  one  time,  the  longevity 
of  the  followers  38  is  greatly  enhanced. 

Claims 
15 

1.  Linear  actuator  apparatus  comprising: 
a  drive  motor  assembly; 
a  drive  cam  member  (48)  operatively 

coupled  to  said  drive  motor  assembly  to  be 
20  driven  thereby  and  provided  with  a  helical  cam 

lobe  (80)  having  a  plurality  of  convolutions; 
a  plurality  of  aligned  cam  follower  mem- 

bers  (38)  each  positionally  fixed  and  respec- 
tively  engageable  with  said  cam  drive  member 

25  (48);  and 
load  carriage  means  (40)  journalled  for 

sliding  movement  on  an  elongated  track  as- 
sembly  (28)  along  a  path  parallel  to  said  plural- 
ity  of  aligned  cam  follower  members  (38),  said 

30  load  carriage  means  (40)  being  journalably 
supported  relative  to  said  drive  cam  member 
(48)  ,  whereby  rotation  of  said  drive  motor  as- 
sembly  causes  rotation  of  said  drive  cam 
member  (48)  whereupon  said  engagement  of 

35  said  positionally  fixed  cam  follower  members 
(38)  with  said  drive  cam  member  (48)  causes 
said  drive  cam  member  (48)  and  said  load 
carriage  means  (40)  to  move  linearly, 

characterized  by  comprising  a  slide 
40  mechanism  means  (49)  driven  by  said  drive 

motor  assembly,  said  slide  mechanism  means 
(49)  comprising  an  elongated  shaft  (52)  having 
its  ends  rotatably  supported  in  said  elongated 
track  assembly  (28)  and  a  slide  means  dis- 

45  posed  about  said  elongated  shaft  (52)  and 
being  rotatably  driven  thereby  and  axially 
slidable  therealong,  said  drive  motor  assembly 
being  stationarily  mounted  at  one  end  of  said 
elongated  track  assembly  (28)  and  having  its 

50  output  member  directly  drivingly  coupled  to 
said  elongated  shaft  (52),  said  drive  cam  mem- 
ber  (48)  being  securely  mounted  to  said  slide 
means  to  rotate  and  linearly  slide  therewith 
and  said  drive  cam  member  (48)  being  pre- 

ss  loaded  against  said  cam  follower  members 
(38)  so  as  to  prevent  backlash  therebetween, 
and  said  aligned  cam  follower  members  (38) 
being  equally  spaced  from  one  another  with 

5 
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the  spacing  between  the  centerlines  of  the 
cam  follower  members  (38)  being  equal  to  the 
pitch  dimension  of  the  helical  cam  lobe  (80). 

2.  Linear  actuator  according  to  claim  1  ,  character- 
ized  in  that  said  drive  shaft  (52)  has  radially 
protruding  drive  ribs  (54)  and  said  slide  means 
comprises  a  ball  slide  spline  nut  (56,  82)  carry- 
ing  a  recirculating  series  of  drive  balls  (62) 
engageable  with  said  drive  ribs  (54). 

3.  Linear  actuator  according  to  claim  2,  character- 
ized  in  that  said  drive  ribs  (54)  extend  longitu- 
dinally  of  said  elongated  drive  shaft  (52). 

4.  Linear  actuator  according  to  claim  1  ,  character- 
ized  in  that  said  load  carriage  means  (40)  is 
journalled  directly  on  said  drive  cam  member 
(48). 

Patentanspruche 

1.  Linearstellantriebsvorrichtung  mit: 
einer  Antriebsmotorbaugruppe; 
einem  Antriebskurvenkorper  (48),  der  mit  der 
Antriebsmotorbaugruppe  operativ  verbunden 
ist,  urn  durch  diese  angetrieben  zu  werden, 
und  mit  einem  schraubenformigen  Kurvenbuk- 
kel  (80)  versehen  ist,  der  mehrere  Windungen 
hat; 
einer  Vielzahl  von  ausgerichteten  Kurvenab- 
tastteilen  (38),  die  positionsmaBig  fixiert  und 
mit  dem  Antriebskurvenkorper  (48)  in  Eingriff 
bringbar  sind;  und 
einer  Lastschlitteneinrichtung  (40),  die  zur  Ver- 
schiebebewegung  auf  einer  langgestreckten 
Schienenbaugruppe  (28)  langs  eines  Weges 
gelagert  ist,  der  zu  der  Vielzahl  von  ausgerich- 
teten  Kurvenabtastteilen  (38)  parallel  ist,  wobei 
die  Lastschlitteneinrichtung  (40)  relativ  zu  dem 
Antriebskurvenkorper  (48)  verschiebbar  gela- 
gert  ist,  wodurch  eine  Drehung  der  Antriebs- 
motorbaugruppe  eine  Drehung  des  Antriebs- 
kurvenkorpers  (48)  bewirkt,  woraufhin  der  Ein- 
griff  der  positionsmaBig  fixierten  Kurvenabtast- 
teile  (38)  mit  dem  Antriebskurvenkorper  (48) 
bewirkt,  dal3  sich  der  Antriebskurvenkorper 
(48)  und  die  Lastschlitteneinrichtung  (40)  linear 
bewegen, 
gekennzeichnet  durch  eine  Gleitmechanismus- 
einrichtung  (49),  die  durch  die  Antriebsmotor- 
baugruppe  angetrieben  wird,  wobei  die  Gleit- 
mechanismuseinrichtung  (49)  eine  langge- 
streckte  Welle  (52)  aufweist,  deren  Enden  in 
der  langgestreckten  Schienenbaugruppe  (28) 
drehbar  abgestutzt  sind,  und  eine  Gleiteinrich- 
tung,  die  urn  die  langgestreckte  Welle  (52) 
angeordnet  ist  und  durch  dieselbe  drehange- 

trieben  wird  und  langs  derselben  axial  ver- 
schiebbar  ist,  wobei  die  Antriebsmotorbaugrup- 
pe  an  einem  Ende  der  langgestreckten  Schie- 
nenbaugruppe  (28)  stationar  befestigt  ist  und 

5  uber  ihr  Ausgangsteil  direkt  mit  der  langge- 
streckten  Welle  (52)  antriebsgekuppelt  ist,  wo- 
bei  der  Antriebskurvenkorper  (48)  an  der  Gleit- 
einrichtung  fest  angebracht  ist,  urn  sich  mit 
derselben  zu  drehen  und  linear  zu  verschie- 

io  ben,  und  wobei  der  Antriebskurvenkorper  (48) 
an  den  Kurvenabtastteilen  (38)  vorbelastet  ist, 
urn  Spiel  zwischen  denselben  zu  verhindern, 
und  wobei  die  ausgerichteten  Kurvenabtastteile 
(38)  gleiche  Abstande  voneinander  haben,  wo- 

15  bei  der  Abstand  zwischen  den  Mittellinien  der 
Kurvenabtastteile  (38)  gleich  der  Teilungsab- 
messung  des  schraubenformigen  Kurvenbuk- 
kels  (80)  ist. 

20  2.  Linearstellantrieb  nach  Anspruch  1,  dadurch 
gekennzeichnet,  dal3  die  Antriebswelle  (52)  ra- 
dial  vorstehende  Antriebsrippen  (54)  hat  und 
dal3  die  Gleiteinrichtung  eine  Kugelgleitkeilmut- 
ter  (56,  82)  aufweist,  die  eine  umlaufende  Rei- 

25  he  von  Antriebskugeln  (62)  tragt,  welche  mit 
den  Antriebsrippen  (54)  in  Eingriff  bringbar 
sind. 

3.  Linearstellantrieb  nach  Anspruch  2,  dadurch 
30  gekennzeichnet,  dal3  sich  die  Antriebsrippen 

(54)  in  Langsrichtung  der  langgestreckten  An- 
triebswelle  (52)  erstrecken. 

4.  Linearstellantrieb  nach  Anspruch  1,  dadurch 
35  gekennzeichnet,  dal3  die  Lastschlitteneinrich- 

tung  (40)  auf  dem  Antriebskurvenkorper  (48) 
direkt  gelagert  ist. 

Revendicatlons 
40 

1.  Actionneur  lineaire  comprenant  un  ensemble 
moteur  d'entraTnement,  un  organe  d'entraTne- 
ment  formant  came  (48)  accouple  operation- 
nellement  a  I'ensemble  moteur  d'entraTnement 

45  de  maniere  a  etre  entraTne  par  ce  dernier  et 
pourvu  d'un  lobe  helicoidal  formant  came  (80) 
presentant  une  pluralite  de  spires,  une  pluralite 
d'organes  suiveurs  de  came  alignes  (38)  dont 
chacun  est  maintenu  en  position  fixe  et  peut 

50  etre  respectivement  en  prise  avec  I'organe 
d'entraTnement  formant  came  (48),  et  un  cha- 
riot  de  charge  (40)  monte  mobile  a  coulisse- 
ment  sur  un  ensemble  de  piste  allonge  (28),  le 
long  d'un  trajet  parallele  a  la  pluralite  d'orga- 

55  nes  suiveurs  de  came  alignes  (38),  ce  chariot 
de  charge  etant  supporte  a  rotation  par  rapport 
a  I'organe  d'entraTnement  (48)  formant  came, 
de  telle  fagon  que  la  rotation  de  I'ensemble 

6 
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moteur  d'entraTnement  provoque  la  rotation  de 
I'organe  d'entraTnement  formant  came  (48)  et 
que  I'engagement  des  organes  suiveurs  de 
came  (38),  a  position  fixe,  dans  I'organe  d'en- 
traTnement  formant  came  (48)  amene  I'organe  5 
d'entraTnement  formant  came  (48)  et  le  chariot 
de  charge  (40)  a  se  deplacer  lineairement, 
caracterise  en  ce  qu'il  comprend  un  mecani- 
sme  de  coulissement  (49)  entraTne  par  I'en- 
semble  moteur  d'entraTnement,  ce  mecanisme  10 
de  coulissement  (49)  comprenant  un  arbre  al- 
longe  (52)  dont  les  extremites  sont  supportees 
a  rotation  dans  I'ensemble  de  piste  allonge 
(28),  et  un  moyen  coulissant  dispose  autour  de 
cet  arbre  allonge  (52),  etant  entraTne  en  rota-  is 
tion  par  cet  arbre  et  pouvant  coulisser  axiale- 
ment  sur  celui-ci,  I'ensemble  moteur  d'entraT- 
nement  etant  monte  fixe  a  une  extremite  de 
I'ensemble  de  piste  allonge  (28)  et  ayant  son 
organe  de  sortie  accouple  directement  a  I'ar-  20 
bre  allonge  (52)  pour  I'entraTner  en  rotation, 
I'organe  d'entraTnement  formant  came  (48) 
etant  monte  fixe  sur  le  moyen  coulissant  afin 
de  tourner  et  de  coulisser  lineairement  conjoin- 
tement  avec  ce  dernier,  I'organe  d'entraTne-  25 
ment  formant  came  (48)  etant  precontract 
contre  les  organes  suiveurs  de  came  (38),  de 
maniere  a  empecher  un  jeu  entre  eux,  les 
organes  suiveurs  de  came  alignes  (38)  etant 
equidistants  les  uns  des  autres,  I'espacement  30 
entre  les  axes  des  organes  suiveurs  de  came 
(38)  etant  egal  a  la  dimension  du  pas  du  lobe 
helicoidal  (80)  formant  came. 

2.  Actionneur  lineaire  suivant  la  revendication  1  35 
caracterise  en  ce  que  I'arbre  d'entraTnement 
(52)  presente  des  nervures  d'entraTnement  (54) 
faisant  saillie  radialement  et  le  moyen  coulis- 
sant  est  constitue  par  un  ecrou  cannele  coulis- 
sant  a  billes  (56,82)  portant  une  serie  de  billes  40 
d'entraTnement  (62)  remises  en  circulation, 
pouvant  venir  en  prise  avec  les  nervures  d'en- 
traTnement  (54). 

3.  Actionneur  lineaire  suivant  la  revendication  2  45 
caracterise  en  ce  que  les  nervures  d'entraTne- 
ment  (54)  s'etendent  dans  le  sens  longitudinal 
de  I'arbre  d'entraTnement  allonge  (52). 

4.  Actionneur  lineaire  suivant  la  revendication  1  so 
caracterise  en  ce  que  le  chariot  de  charge  (40) 
est  monte  directement  a  rotation  sur  I'organe 
d'entraTnement  formant  came  (48). 
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