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(54)  Revolving  worktable  to  be  driven  by  machine  tools  operating  on  controlled  axes  

(57)  A  revolving  worktable  to  be  driven  by  machine 
tools  operating  on  controlled  axes,  comprising:  a  plurality 
of  sectors  (38,40),  which  are  rotatably  supported  about 
a  vertical  axis,  each  sector  having  means  for  fixing  the 
part  to  be  machined  and  covering  an  angle  a  of  no  more 
than  360°/(n+1),  where  n  is  the  number  of  sectors; 

means  for  coupling  the  sectors  to  actuation  means  to 
transfer,  in  succession,  the  sectors  (38,40)  from  a  part 
loading  and  unloading  station  to  a  machining  station;  and 
means  (58)  for  retaining  the  sectors  at  the  loading  and 
unloading  station  that  cooperate  with  the  coupling 
means. 
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Description 

The  present  invention  relates  to  a  revolving  workta- 
ble  to  be  driven  by  automatically-moving  machine  tools. 

It  is  known  that,  particularly  during  machining  and  s 
welding,  machine  tools  are  used  which  have  automatic 
movements  placing  the  tool  or  the  electrode  in  succes- 
sion  at  different  points  of  the  usable  work  area.  In  order 
to  feed  and  unload  the  components  being  machined 
without  penalizing  the  productivity  of  the  system,  and  to  u 
ensure  that  the  assigned  operator  is  protected  against 
accidents,  revolving  worktables  with  fixed  or  programma- 
ble  steps  are  often  used;  these  revolving  worktables 
have  the  task  of  exchanging  the  parts  between  the  load- 
ing/unloading  station  and  the  machining  stations.  n 

The  need  to  keep  the  fixtures  fixed  in  the  manned 
station,  in  order  to  allow  the  operator  to  act  thereon  to 
replace  the  machined  component  with  the  successive 
one  to  be  machined,  forces,  even  in  machining  stations, 
to  keep  the  fixtures  fixed  and  to  assign  all  the  necessary  2t 
movements  to  the  machine  tools,  that  is  to  say,  to  provide 
complex  systems  that  disengage  the  fixtures  from  the 
revolving  worktable  and  then  move  them  independently 
to  finally  return  them  to  the  revolving  worktable  for  sub- 
sequent  exchange.  21 

As  a  consequence,  the  electric  actuator  and  the  kin- 
ematic  systems  that  are  meant  to  notorize  the  worktable 
and  can  potentially  be  used  to  contribute  to  the  move- 
ment  of  the  fixture  in  the  machining  station,  are  used  only 
for  transfer  between  the  stations.  3< 

The  technical  aim  of  the  present  invention  is  to  make 
the  movement  of  the  worktable  in  the  machining  stations 
independent  of  the  disallowed  movement  in  the  manned 
station  where  the  component  is  placed. 

Within  the  scope  of  this  aim,  an  object  of  the  inven-  3t 
tion  is  to  simplify  the  provision  of  the  automatic  move- 
ment  of  the  machine  tool,  which  is  reduced  to  a  controlled 
axis  and  is  replaced  by  the  contribution  of  the  movement 
of  the  worktable. 

This  aim  and  this  object  are  achieved  with  a  revolv-  4t 
ing  worktable  to  be  driven  by  machine  tools  operating  on 
controlled  axes,  which  is  characterized  in  that  it  com- 
prises:  a  plurality  of  sectors,  which  are  rotatably  sup- 
ported  about  a  vertical  axis,  each  sector  having  means 
for  fixing  the  part  to  be  machined,  said  sectors  covering  4t 
an  angle  a  of  no  more  than  360°/(n+1),  where  n  is  the 
number  of  sectors;  means  for  coupling  said  sectors  to 
actuation  means  to  transfer,  in  succession,  said  sectors 
from  a  part  loading  and  unloading  station  to  a  machining 
station;  and  means  for  retaining  the  sectors  at  said  load-  st 
ing  and  unloading  station,  said  means  cooperating  with 
said  coupling  means. 

Further  characteristics  and  advantages  of  the 
present  invention  will  become  apparent  from  the  follow- 
ing  detailed  description  of  a  preferred  embodiment  st 
thereof,  illustrated  only  by  way  of  non-limitative  example 
in  the  accompanying  drawings,  wherein: 

figure  1  is  a  side  view  of  the  worktable,  associated 
with  a  spot  welding  machine; 
figure  2  is  a  lateral  sectional  view  of  the  worktable; 
figure  3  is  a  plan  view  thereof; 
figures  4,  5,  6,  and  7  are  schematic  views  of  the 
worktable  in  four  operating  conditions. 

With  reference  to  the  above  figures,  the  reference 
numeral  1  designates  a  footing  on  which  the  worktable 
2  and  the  machine  tool  3  are  installed;  in  the  illustrated 
case,  said  machine  tool  is  constituted  by  a  spot  welding 
machine,  but  it  can  be  of  another  kind,  such  as  for  exam- 
ple  a  drill,  a  tapping  machine,  and  the  like. 

The  worktable  2  is  constituted  by  a  plate  4  that  is 
fixed  to  the  footing  by  means  of  a  base  5  and  has  an 
opening  6  in  which  a  stationary  shaft  7  is  centered;  said 
shaft  rises  vertically  from  the  plate  4.  The  shaft  7  is  pro- 
vided  with  a  flange  8,  by  means  of  which  it  is  fixed  to  the 
plate  4  with  bolts. 

Two  bearings  9  are  arranged  on  the  shaft  7  directly 
above  the  flange  8  and  rotatably  support  a  toothed  pulley 
10  on  which  a  toothed  belt  11  is  engaged;  said  belt  is 
closed  in  a  loop  around  a  toothed  pinion  1  2  that  is  keyed 
on  a  first  auxiliary  vertical  shaft  1  3.  The  shaft  1  3  is  rotat- 
ably  mounted  on  the  plate  4,  and  a  toothed  pulley  14, 
larger  in  diameter  than  the  pinion  12,  is  keyed  on  said 
shaft  13. 

The  toothed  pulley  1  4  is  a  part  of  a  reduction  and 
transmission  unit  that  also  comprises  a  second  auxiliary 
shaft  1  5,  which  is  rotatably  supported  on  the  plate  4,  and 
a  pinion  1  6  and  a  larger-diameter  toothed  pulley  1  7  that 
are  both  keyed  on  the  shaft  1  5. 

The  pinion  16  is  connected  to  the  pulley  14  by  a 
toothed  belt  18,  whereas  the  pulley  17  is  connected,  by 
means  of  a  third  toothed  belt  1  9,  to  the  pinion  20  of  an 
electric  actuation  motor  21  mounted  on  the  plate  4. 

Three  blocks  22  are  fixed  to  the  pulley  10  and  are 
angularly  offset  by  120°  around  the  shaft  7.  Respective 
radial  holes  are  formed  in  the  blocks  22  and  accommo- 
date  bushes  23  in  which  pins  24,  25,  and  26  are  guided. 
Each  pin  has,  at  the  end  that  lies  outside  the  block  22,  a 
head  27  with  a  wider  diameter  and  has,  at  the  inside  end, 
a  conical  tang  28. 

Two  pairs  of  bearings  29,  30  and  31  ,  32  are  arranged 
on  the  shaft  7  above  the  pulley  10  and  are  appropriately 
positioned  axially  by  means  of  spacers  33.  Each  one  of 
the  pairs  of  bearings  29,  30  and  31,  32  supports  a 
respective  sleeve  34  and  35.  The  sleeve  35  is  accommo- 
dated  inside  the  sleeve  34  and  can  be  accessed  exter- 
nally  through  an  opening  36  that  affects  a  rather  large 
angular  sector  of  the  sleeve  34. 

An  L-shaped  element  37  is  rigidly  coupled  to  the 
sleeve  34  and  supports  a  flat  sector  38.  Likewise,  an  L- 
shaped  element  39  is  rigidly  coupled  to  the  sleeve  35 
and  supports  a  flat  sector  40.  The  sectors  38  and  40 
cover  an  angle  of  120°.  The  L-shaped  elements  37  and 
39  are  reinforced  by  pairs  of  parallel  ribs  41  and  42 
between  which  bushes  43  and  44  are  fixed;  said  bushes 
protrude  radially  from  the  respective  sleeves  34  and  35 
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above  the  blocks  22.  Holes  45,  46  are  formed  in  the 
sleeves  34,  35  below  the  bushes  43  and  44  at  the  level 
of  the  pins  24,  25,  and  26,  and  are  adapted  to  receive  in 
succession,  as  explained  hereinafter,  the  tangs  28  of  the 
pins  24,  25,  and  26. 

In  order  to  actuate  the  pins  24-26  into  the  position 
for  engaging  the  holes  45  and  46  there  is  an  actuator  that 
is  constituted  by  a  pneumatic  jack  47  that  is  fixed  to  the 
plate  4  by  means  of  a  support  48  and  is  aligned,  with 
respect  to  the  shaft  7,  in  a  diametrically  opposite  position 
relative  to  the  welding  machine  3. 

The  jack  47  has  an  axis  that  is  radial  to  the  shaft  7 
and  has  a  bar  50  that  is  rigidly  coupled  to  the  stem  49 
and  slides  in  a  guide  51  of  the  support  48. 

The  bar  50  has,  at  its  inner  end,  a  sort  of  claw  52 
that  is  composed  of  two  hooks  53  and  54  that  are  mutu- 
ally  superimposed  and  form  an  opening  that  is  arranged 
on  a  plane  that  is  radial  with  respect  to  the  shaft  7  and 
is  therefore  open  in  a  tangential  direction.  The  shape  of 
the  opening  is  such  as  to  allow  the  head  27  of  the  pins 
24-26  to  pass  therethrough  although  it  can  still  be 
engaged  by  the  claw  when  the  head  27  is  between  the 
hooks  53  and  54. 

A  rack  55  is  formed  along  the  upper  edge  of  the  bar 
50,  and  a  pinion  56,  freely  supported  in  the  support  48, 
meshes  with  said  rack.  A  second  rack  57,  formed  along 
a  rod  58,  also  meshes  with  the  pinion  56;  said  rod  is  slid- 
ingly  guided  by  bushes  59  in  a  seat  60  of  the  support  48. 
Said  rod  58  can  be  aligned  radially  with  respect  to  the 
bush  43  or  44  and  moves,  by  virtue  of  the  pinion  56,  in 
opposition  to  the  bar,  so  as  to  fit  in,  or  disengage  from, 
the  bush  43  or  44  that  is  momentarily  aligned  therewith, 
like  the  bolt  of  a  lock. 

The  described  worktable  is  completed  by  sensors 
61  and  62  that  cooperate  with  locators  63  and  64  that 
are  fixed  between  the  ribs  41  and  42  and  with  locators 
65  that  are  fixed  to  the  blocks  22.  The  jack  47  and  the 
motor  21  are  operatively  associated  with  the  sensors  61 
and  62. 

The  described  revolving  worktable  operates  as  fol- 
lows. 

Assume  an  initial  situation,  shown  in  figure  4,  in 
which  the  bolt  58  engages  the  bush  44  of  the  sector  40, 
and  therefore  the  claw  52  is  retracted  and  keeps  one  of 
the  three  pins  24-26  (designated  by  the  reference 
numeral  24  in  figure  4)  disengaged  from  the  hole  46  of 
the  sleeve  35  that  corresponds  to  said  sector  40.  In  fig- 
ures  4  to  7,  for  the  sake  of  clarity,  the  bushes  43  and  44 
have  been  shown  schematically  as  notches  on  the 
peripheral  region  of  the  sectors  38  and  40. 

In  the  described  situation,  the  sector  38  is  rotation- 
ally  coupled  to  the  pulley  1  0  by  virtue  of  the  engagement 
of  a  second  pin  25  in  the  hole  45  of  the  sleeve  34.  The 
third  pin  26  is  disengaged  like  the  pin  24. 

The  actuation  of  the  motor  21  causes  the  rotation  of 
the  sector  38  in  the  direction  D,  so  as  to  move  the  part 
E,  placed  thereon,  at  the  welding  machine  3  to  perform 
the  required  machining  (figure  5).  During  this  step,  the 

pin  24  can  exit  tangentially  from  the  claw  52,  as  it  is  not 
engaged  in  the  hole  46. 

After  the  step  for  placing  a  new  part  F  on  the  sector 
40  has  been  completed  and  the  welding  operations  on 
the  part  E  have  ended,  and  after  the  sector  38  has  moved 
into  the  position  of  figure  6,  that  is  to  say,  after  a  rotation 
through  120°  with  respect  to  the  initial  position,  the  pin 
26  is  engaged  in  the  claw  52.  At  this  point  the  jack  47  is 
activated,  disengaging  the  bolt  58  from  the  bush  44. 
Simultaneously,  the  claw  52  pushes  the  pin  26  into  the 
hole  46,  providing  the  rotational  coupling  between  the 
sleeve  35  and  the  pulley  10  that  allows  to  rotationally 
actuate  the  sector  40. 

After  a  further  rotation  through  1  20°,  the  sector  38 
is  located  in  the  position  that  was  previously  occupied  by 
the  sector  40,  with  the  pin  25  engaged  in  the  claw  52. 

The  actuation  of  the  jack  47  produces,  by  means  of 
the  claw  52,  the  disengagement  of  the  pin  25  from  the 
hole  46;  this  allows  the  sector  40  to  continue  its  rotation 
to  move  the  new  part  F  below  the  welding  machine.  At 
the  same  time,  the  bolt  58  engages  the  bush  43,  thus 
locking  the  sector  38  for  removing  the  part  E  and  placing 
a  new  part. 

The  above  operations  are  then  repeated  according 
to  the  above  described  method. 

A  feature  of  the  described  worktable  is  constituted 
by  the  fact  that  the  sector  from  which  the  machined  part 
is  removed  and  on  which  a  new  part  is  placed,  remains 
stationary  so  as  to  ensure  optimum  conditions  for  loading 
and  unloading. 

Another  advantage  of  the  invention  becomes  evi- 
dent  in  its  application  in  highly  repetitive  operations,  such 
as  the  projection  welding  of  small  items,  which  is  usually 
performed  on  conventional  revolving  worktables  with 
multiple  fixtures,  that  drive  the  tack  welding  machine. 

In  this  case,  the  operator  is  forced  to  work  in  a  highly 
constrained  manner  with  movements  that  follow  a  man- 
datory  sequence. 

The  revolving  worktable  with  independent  sectors 
according  to  the  present  invention,  by  having  a  plurality 
of  motionless  fixtures,  allows  the  operator  to  perform  free 
sequences  (he  can  for  example  unload  all  the  finished 
parts,  then  load  all  the  components  in  succession,  or 
unload  and  load  one  fixture  at  a  time). 

Numerous  modifications  and  variations  are  possible 
in  the  practical  embodiment  of  the  invention,  and  all  are 
within  the  scope  of  the  same  inventive  concept. 

In  particular,  the  number  of  sectors  can  be  greater 
than  two,  each  sector  covering,  however,  an  angle  a  of 
no  more  than  360°/(n+1),  where  n  is  the  number  of  sec- 
tors.  With  these  dimensions,  an  empty  region  is  left, 
allowing  the  sector  that  supports  the  part  to  move  with 
respect  to  the  machine  tool  without  interfering  with  the 
stationary  sector.  Thus,  for  example,  it  is  possible  to  have 
sectors  that  cover  angles  of  90°,  60°,  and  45°.  With  these 
angles,  four,  six,  and  eight  pins  24-26  are  provided 
respectively. 

A  different  embodiment  of  the  invention  uses, 
instead  of  the  jack  47,  of  the  corresponding  claw  52,  and 
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of  the  bolt  58,  an  assembly  with  positively-actuated  cams 
or  an  assembly  with  sliding  sleeves  that  are  coaxial  to 
the  sleeves  34  and  35  and  are  provided  with  front  cou- 
plings  instead  of  the  pins  24-26. 

In  another  embodiment,  an  electromagnetic  actua-  s 
tor  is  used  instead  of  the  jack  47. 

In  a  further  emodiment,  two  pneumatic  pistons, 
driven  in  opposition  by  a  same  electric  valve,  are  used 
instead  of  the  double-rack  device  (55,  56,  57). 

In  a  fully  equivalent  manner,  instead  of  pins  24  hav-  10 
ing  the  described  mushroom-like  shape,  it  is  possible  to 
provide  fully  cylindrical  pins  having  a  T-shaped  diamet- 
rical  milling  at  their  outer  end,  a  complementarily  shaped 
head  engaging  said  milling  and  replacing  the  claw  52. 

Where  technical  features  mentioned  in  any  claim  are  is 
followed  by  reference  signs,  those  reference  signs  have 
been  included  for  the  sole  purpose  of  increasing  the  intel- 
ligibility  of  the  claims  and  accordingly  such  reference 
signs  do  not  have  any  limiting  effect  on  the  interpretation 
of  each  element  identified  by  way  of  example  by  such  20 
reference  signs. 

Claims 

1  .  Revolving  worktable  to  be  driven  by  machine  tools  25 
operating  on  controlled  axes,  characterized  in  that  it 
comprises:  a  plurality  of  sectors  (38,  40),  which  are 
rotatably  supported  about  a  vertical  axis  (7),  each 
sector  having  means  for  fixing  the  part  to  be 
machined,  said  sectors  covering  an  angle  a  of  no  30 
more  than  360°/(n+1  ),  where  n  is  the  number  of  sec- 
tors;  means  (24-26)  for  coupling  said  sectors  (38,40) 
to  actuation  means  (10-21)  to  transfer,  in  succes- 
sion,  said  sectors  (38,40)  from  a  part  loading  and 
unloading  station  to  a  machining  station;  and  means  35 
(58)  for  retaining  the  sectors  at  said  loading  and 
unloading  station,  said  means  cooperating  with  said 
coupling  means. 

2.  Worktable  according  to  claim  1,  characterized  in  that  40 
said  sectors  are  provided  with  sleeves  (34,  35)  that 
are  rotatably  supported  on  a  stationary  vertical  shaft 
(7),  and  in  that  a  toothed  pulley  (40)  is  also  rotatably 
supported  on  said  shaft,  said  pulley  being  con- 
nected  to  motorization  means  (10-21),  and  in  that  45 
seats  (23)  are  provided  on  said  worktable  to  accom- 
modate  a  plurality  of  pins  (24-26)  that  are  guided 
radially  between  a  position  for  engagement  in 
respective  holes  (45,  46)  of  said  sleeves  (34,  35)  to 
provide  the  rotational  connection  between  said  pul-  so 
ley  (10)  and  said  sectors  (38,  40),  and  a  disengage- 
ment  position,  actuation  means  (47)  being  also 
provided  to  actuate  said  pins  (24-26)  between  said 
engagement  and  disengagement  positions. 

55 
3.  Worktable  according  to  claim  2,  characterized  in  that 

a  bolt-like  element  (58)  cooperates  with  said  pins 
(24-26)  and  is  adapted  to  engage  in  a  seat  (44)  of 
said  sleeves,  said  element  (58)  being  actuated  so 

as  to  rotationally  lock  the  sleeve  (34,35)  of  the  sector 
(38,  40)  that  is  in  said  loading  and  unloading  position 
to  allow  to  place  a  new  part  and  remove  the 
machined  part. 

4.  Worktable  according  to  claim  3,  characterized  in  that 
said  actuation  means  comprise  a  jack  (47),  a  sort  of 
claw  (52)  being  associated  with  the  stem  (49)  of  said 
jack,  said  claw  being  adapted  to  be  engaged  by  a 
respective  pin  (24-26)  in  said  loading  and  unloading 
position,  said  jack  being  operated  so  as  to  actuate 
said  claw  (52)  into  a  position  in  which  the  pin  that  it 
engages  produces  the  rotational  coupling  between 
said  toothed  pulley  (10)  and  a  respective  sleeve  (34, 
35),  said  claw  (52)  being  shaped  so  as  to  allow  said 
pin  (24-26)  to  disengage  therefrom  during  the  rota- 
tion  of  said  sleeve. 

5.  Worktable  according  to  claim  4,  characterized  in  that 
said  claw  (52)  has  a  rack-like  portion  (55)  with  which 
a  pinion  (56)  meshes,  said  pinion  also  meshing  with 
a  rack  (57)  that  is  formed  on  said  bolt-like  element 
(58),  the  actuation  of  said  jack  (47)  being  adapted 
to  produce  the  actuation,  in  opposite  directions,  of 
said  bolt-like  element  (58)  and  of  said  claw  (52)  so 
that  when  the  bolt-like  element  (58)  rotationally  locks 
a  sleeve  (34,35),  the  claw  (52)  moves  the  corre- 
sponding  pin  (24-26)  into  the  position  for  disengag- 
ing  said  toothed  pulley  (10)  from  said  sleeve. 

6.  Worktable  according  to  one  of  claims  2  to  5,  charac- 
terized  in  that  said  motorization  means  comprise  a 
reduction  and  transmission  unit  (1  1  -20)  with  toothed 
bolts. 

7.  Revolving  worktable  to  be  driven  by  machine  tools 
provided  with  automatic  movement,  according  to 
what  can  be  deduced  from  the  description  and  from 
the  accompanying  drawings. 
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