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Machine  with  a  table  with  intermittent  rotation  to  perform  with  great  rapidity  the  working  and 
assembly  of  parts  requiring  great  precision. 

©  Machine  with  a  table  with  intermittent  rotation 
which  makes  it  possible  to  perform  with  great  rapid- 
ity  the  working  and  assembly  of  parts  requiring  great 
precision.  It  comprises  operating  units  (49,  49  ) 
placed  above,  below  and  at  the  side  of  rotating  table 
(28),  and  cylindrical  bodies  (2,  2)  to  which  are 
fastened  linear  cams  (1,  1),  said  bodies  during  a 
work  cycle  perform  an  axial  movement  transmitting 
the  advance  and  return  movement  to  the  operating 
units  by  radial  linear  cams  (1,  i'),  and  during  an  idle 
time,  bodies  (2,  2)  are  rotated  angularly  so  that  the 
return  to  their  initial  position  takes  place  without 

^influencing  said  operating  units  (always  during  idle 
^ t ime) .  

Linear  cams  (1,  i')  are  fastened  to  bodies  (2,  2) 

43' 

CO mutually  movable  in  opposite  directions,  both  axially 
CO  and  angularly,  to  balance  the  forces  due  to  the 

various  masses  in  very  rapid  movement  and  their 
^notable  accelerations. 
CO 

LU 
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Machine  with  a  table  with  intermittent  rotation  to  perform  with  great  rapidity  the  working  and  assembly 
of  parts  requiring  great  precision 

bodies  2,  2  are  rotated  a  certain  angle  so  that 
radial  linear  cams  1,  i'  are  no  longer  in  contact 
with  said  operating  units  49,  49'  and  in  this  position 
cylindrical  bodies  2,  2  axe  returned  to  the  starting 

5  position,  always  by  cams  7,  7  ',  without  influencing 
said  operating  units  49,  49  . 

The  main  difference  of  this  design  with  respect 
to  European  patent  No.  EP  83  304  therefore  con- 
sists  in  the  fact  that  hollow  cylindrical  bodies  2,  2 

w  are  automatically  controlled  by  cams  7,  7  ,  which 
are  solid  with  shaft  8.  Shaft  8  in  turn  is  connected, 
by  gears  1  1  ,  22  to  a  mechanism  formed  by  a  gear 
wheel  14,  a  toothed  segment  15,  body  16,  lever  17, 
rollers  18,  18'  and  stationary  cam  19.  Said  mecha- 

75  nism  makes  it  possible  to  modify  the  continuous 
rotary  movement  of  motor  50,  as  described  in 
European  patent  no.  EP  83  304. 

Said  mechanism  also  controls  Maltese  cross 
47  for  movement  of  table  28. 

20  The  advantages  of  this  design  with  respect  to 
said  European  patent  are  the  following: 

1  .  The  vertical  movements  of  cylindrical  bod- 
ies  2,  2  are  opposite  one  another,  to  compensate 
the  forces  due  to  their  masses  and  accelerations. 

25  2.  Shaft  8,  solid  with  cams  7,  7  ',  is  controlled 
by  the  same  mechanism  that  controls  Maltese 
cross  47.  This  makes  it  possible  to  perform  the 
return  of  cylindrical  bodies  2,  2  ',  in  a  mode  that  is 
extremely  fast  and  automatically  synchronized  with 

30  the  movement  of  table  28.  Further,  since  the  rotary 
movement  of  shaft  8  is  opposite  that  of  the  Maltese 
cross  (the  reversal  comes  about  by  gear  wheels  1  2 
and  11),  the  acceleration  forces  of  table  28  and 
shaft  8  are  also  compensated. 

35  3.  The  angular  movement  of  cylindrical  bod- 
ies  2,  2  (to  cause  linear  cams  1,  i 'not  to  be  in 
contact  with  operating  units  49,  49  during  the 
vertical  return  movement  of  the  cylindrical  bodies 
themselves)  is  the  opposite  of  one  another. 

40 
Said  angular  movements  are  controlled  by 

cams  32,  33. 
Therefore  the  forces  due  to  accelerations  arising 
from  said  angular  movements  are  perfectly  com- 

45  pensated. 
Further,  there  is  a  further  advantage:  the  con- 

trol  levers  of  upper  and  lower  operating  units  49, 
49'  are  identical. 

The  various  elements  that  make  up  the  ma- 
50  chine  in  question  will  now  be  described  in  detail. 

Work  units  47,  48,  etc.,  are  controlled,  as  said, 
by  linear  cams  1 ,1 .  
Said  cams  are  fastened  to  cylindrical  bodies  2,  2  . 
Cylindrical  bodies  can  slide  on  central  shaft  3  by 

There  is  known  from  the  same  applicant  (see 
European  patent  No.  EP  83  304  issued  March  18, 
1987)  a  machine  with  a  table  with  intermittent  rota- 
tion  to  perform  with  great  rapidity  the  working  and 
assembly  of  parts  requiring  great  precision,  com- 
prising  operating  units  placed  above,  below  and  at 
the  side  of  the  rotating  table,  and  elements,  which, 
during  a  work  cycle  perform  an  axial  movement, 
transmitting  the  advance  and  return  movement  to 
the  operating  units  by  radical  linear  cams,  and 
during  an  idle  time,  i.e.,  a  time  used  to  calibrate  the 
rotating  table,  are  rotated  angularly  so  that  the 
radial  linear  cams  are  not  in  contact  with  said 
operating  units  and  in  this  position  the  return  of  the 
central  shaft  to  its  initial  position  is  performed  with- 
out  influencing  said  operating  units;  control  of  the 
advance  of  the  various  operating  units  can  be  per- 
formed  at  the  same  time  for  all  the  units  or  groups 
of  units,  or  independently  of  one  another. 

The  machine  according  to  the  invention  differs 
from  that  just  cited  in  being  characterized  in  that 
linear  cams  are  fastened  to  bodies  mutually  mov- 
able  in  opposite  directions,  either  axially  or  an- 
gularly,  to  balance  the  forces  acting  on  the  various 
masses  and  due  to  the  mutual  accelerations  during 
their  very  rapid  axiai  and  angular  movements. 

In  this  mode  the  machine  in  question  makes  it 
possible  to  achieve  much  higher  work  speeds  with 
respect  to  the  one  cited  and  to  known  machines, 
by  reducing  the  time  used  for  the  various  oper- 
ations  and  therefore  by  notably  reducing  the  pro- 
cessing  cost  per  piece. 

The  accompanying  drawings  represent  a  pre- 
ferred  nonlimiting  and  nonbinging  embodiment  of 
the  machine  in  question. 

-  Fig.  1  represents  it  in  axial  section. 
-  Fig.  2  in  partial  section  in  the  plane  or- 

thogonal  to  the  axis  at  N-ll  of  fig.  1  . 

The  characteristic  of  the  machine  in  question  is 
the  control  of  advances  of  operating  units  (49,  49  ) 
independent  of  one  another  by  linear  cams  (1,1  ). 

Said  linear  cams  are  located  on  cylindrical 
bodies  2,  2  which  are  moved  in  opposition  both  in 
the  axial  direction  and  in  the  angular  direction.  This 
is  obtained  as  follows: 
during  the  work  cycle,  cylindrical  bodies  2,  2  per- 
form  a  vertical  movement  and  transmit,  as  men- 
tioned,  the  advances  to  operating  units  (49,  49  )  by 
linear  cams  1,  1'  i.e.,  during  a  single  vertical  move- 
ment  of  cylindrical  bodies  2,  2  ,  the  work  and 
return  phase  of  operating  units  49,  49'  follow.  Dur- 
ing  an  idle  time,  i.e.,  a  time  used  to  move  and 
position  rotating  table  28  intermittently,  cylindrical 
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cams  7  and  7,  because  the  rotation  of  cams  7 
and  7  is  opposite  with  respect  to  the  rotation  of 
rotary  table  28  (gears  wheel  12  and  11  reverse  the 
direction  of  rotation). 

5  The  advantage  of  this  machine,  as  said  at  great 
lenght,  is  the  possibility  of  achieving  very  high 
speeds,  all  forces  of  acceleration  of  the  masses 
being  directly  compensated. 

ball  bearing  cages  4,  4  that  allow  the  axial  and 
angular  movement. 
Cylindrical  bodies  2,  2  carry  at  their  ends  2  pairs 
of  rollers  5,  5',  6,  6'  that  engage  in  barrel  cams  7, 
7. 
Cams  7,  7  axe  fastened  to  shaft  8. 
Shaft  8  is  fastened  by  bearing  9,  10,  and  carries  at 
ist  end  gear  wheel  1  1  ,  which  meshes  with  the  other 
gear  wheel  12. 
Gear  wheel  12  is  fastened  to  shaft  13. 
To  shaft  13  is  also  fastened  gear  wheel  14,  which, 
in  turn,  meshes  with  toothed  sector  15. 
Toothed  sector  15  is  fastened,  by  bearings,  to 
body  16  and  carries,  at  its  end,  lever  17. 
To  lever  17  are  fastened  2  rollers  18,  18'  that  are 
coupled  to  cam  19. 
Body  16  is  solid  with  a  first  auxiliary  shaft  20, 
which  carries,  at  its  end,  gear  wheel  21  . 
Gear  wheel  21  is  put  in  rotation  by  belt  22. 
To  body  16  is  fastened  a  barrel  cam  23,  which,  by 
rollers  24,  24'  and  levers  25,  26,  27,  controls  index- 
ing  of  rotary  table  28. 
A  second  auxiliary  shaft  29  is  also  controlled  by 
belt  22  by  gear  wheel  30. 
Shaft  29  carries  barrel  cam  31,  which  controls  a 
second  index  and  cams  32,  33. 
Cam  33  controls,  by  rollers  36,  inside  shaft  37, 
coaxial  with  central  shaft  8. 
Shaft  37  is  connected  by  bearings  38,  39  to  central 
shaft  8  and  controls,  by  lever  40  and  pin  41,  the 
angular  positioning  of  upper  body  2. 
Cam  32  controls,  by  rollers  42,  the  angular  position 
of  shaft  43  in  turn  connected  by  bearings  44,  44'  to 
shaft  8. 
Shaft  43  controls,  by  lever  45  and  pin  46,  angular 
positioning  of  body  2  . 

The  functioning  is  the  following: 
-  belt  22,  controlled  by  a  motor,  puts  into  rotation 
shafts  20  and  29  and,  consequently,  body  16,  cam 
23  solid  with  shaft  20,  cams  31,  33  and  32  solid 
with  shaft  29; 
-  shaft  13  is  put  into  rotation  by  toothed  sector  15 
and  gear  wheel  14,  which  makes  it  possible  to 
accelerate  or  decelerate  the  rotary  movement  of 
belt  22; 
-  in  this  way,  by  the  same  low  of  acceleration, 
Maltese  cross  47  is  controlled,  which  controls  ro- 
tary  table  28  and  shaft  8  (by  gear  wheel  1  2,  1  1  ); 
-  bodies  2  and  2  are  thus  controlled  axially  by 
barrel  cams  7  and  7  '. 

The  axial  movements  of  bodies  2  and  2  are 
symmetrically  opposite,  so  that  the  masses  and 
acceleration  forces  are  perfectly  compensated.  ( Also  the  angular  movement  of  bodies  2,  2  are 
opposite  one  another,  so  that  the  acceleration 
forces  are  compensated. 

Also  the  angular  acceleration  forces  of  rotary 
table  28  are  compensated  by  the  acceleration  of 

10 
Claims 

1.  Machine  with  a  table  with  intermittent  rota- 
tion  to  perform  with  great  rapidity  the  working  and 

75  assembly  of  parts  requiring  great  precision,  com- 
prising  operating  units  placed  above,  below  and  at 
the  side  of  the  rotating  table,  and  elements,  which, 
during  a  work  cycle  perform  an  axial  movement 
transmitting  the  advance  and  return  movement  to 

20  the  operating  units  by  radial  linear  cams,  and  dur- 
ing  an  idle  time,  i.e.,  a  time  used  to  calibrate  the 
rotating  table,  are  rotated  angularly  so  that  the 
radial  linear  cams  are  not  in  contact  with  said 
operating  units  and  in  this  position  the  return  of 

25  said  elements  to  their  initial  position  is  performed 
without  influencing  said  operating  units;  control  of 
the  advance  of  the  various  operating  units  can  be 
performed  at  the  same  time  for  all  the  units  or 
groups  of  units,  or  independently  of  one  another, 

30  characterized  in  that  linear  cams  (1,1)  are  fas- 
tened  to  bodies  (2,  2)  mutually  movable  in  op- 
posite  directions,  both  axially  and  angularly,  to  bal- 
ance  the  forces  due  to  the  various  masses  in  very 
rapid  movement  and  their  notable  accelerations. 

35  2.  Machine  according  to  claim  1,  wherein  said 
bodies  (2,  2)  are  hollow  cylindrical  bodies  and  are 
independently  controlled  by  barrel  cams  (7,  7  ) 
solid  with  central  shaft  (8). 

3.  Machine  according  to  claim  2,  wherein  said 
40  hollow  cylindrical  bodies  (2,  2)  can  slide  in  op- 

posite  directions  on  a  hollow  shaft  (3)  coaxial  with 
respect  to  central  shaft  (8)  by  ball  bearing  cages 
(4,  4');  said  bodies  (2,  2)  parrying  at  their  end  two 
pairs  of  rollers  (5,  5'  -  6,  6)  which  engage  in  barrel 

45  cams  (7,  7)  fastened  to  central  shaft  (8). 
4.  Machine  according  to  claim  3,  wherein  said 

central  shaft  (8)  in  turn  is  connected,  by  gears  (11, 
12)  to  a  mechanism  formed  by  a  gear  wheel  (14),  a 
toothed  segment  (15),  body  (16),  lever  (17),  rollers 

50  (18,  18')  and  stationary  cam  (19)  to  modify  the 
continuous  rotary  movement  of  control  motor  (50). 

5.  Machine  according  to  claim  4,  wherein  said 
mechanism  also  controls  a  Maltese  cross  (47)  for 
the  intermittent  movement  of  work-holding  table 

55  (28). 
6.  Machine  according  to  claim  4,  wherein  said 

body  (16)  is  solid  with  a  first  auxiliary  shaft  (20) 
that  carries  at  its  end  a  gear  wheel  (21)  put  into 



EP  0  331  862  A1 

rotation  by  a  belt  (22);  to  said  body  (16)  is  con- 
nected  a  barrel  cam  (23)  which,  by  rollers  (24,  24  ) 
and  levers  (25,  26,  27),  controls  indexing  rotating 
table  (28). 

7.  Machine  according  to  claim  6,  characterized  5 
by  a  second  auxiliary  shaft  (29),  also  controlled,  by 
gear  wheel  (30),  by  said  belt  (22),  which  carries  a 
barrel  cam  (31)  which  controls  a  second  index  for 
the  work-holding  table  and  two  cams  (32,  33),  of 
which  second  cam  (33)  controls,  by  rollers  (36),  an  w 
inside  shaft  (37)  coaxial  with  respect  to  central 
shaft  (8),  connected  to  it  by  bearings  (38,  39)  and 
controlling,  by  lever  (40)  and  pin  (41),  the  angular 
positioning  of  upper  movable  body  (2). 

8.  Machine  according  to  claim  7,  wherein  said  rs 
first  cam  (32)  of  second  auxiliary  shaft  (29)  con- 
trols,  by  rollers  (42),  the  angular  position  of  an 
outside  shaft  (43)  coaxial  with  respect  to  central 
shaft  (8);  and  in  turn  connected  by  bearings  (44, 
44')  to  said  central  shaft  (8);  said  outside  shaft  (43)  20 
controlling,  by  lever  (45)  and  pin  (46),  the  angular 
positioning  of  upper  body  (2  ). 
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