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©  A  machining  unit  for  an  automatic  machine-tool. 

©  A  machining  unit  for  an  automatic  machine-tool 
comprises  a  hollow  body  (10)  fixed  to  the  frame  of 
said  machine.  In  its  interior  there  is  arranged  a 
spindle  (14)  housed  freely  rotatably  without  axial 
sliding  inside  a  sleeve  (12)  sliding  axially  inside  the 
hollow  body  (10).  The  spindle  14  projects  from  the 
body  (10)  at  the  front  end  so  as  to  hold  a  tool  (16), 
while  at  the  rear  end  it  is  supported  in  a  rigidly 
rotatable  manner  and  with  the  possibility  of  axial 
sliding  by  support  means  (20)  made  to  rotate  by 
actuating  means  (28).  The  axial  displacements  of  the 
spindle  (14)  are  performed  together  with  those  of  the 
sleeve  (12),  owing  to  actuating  means  cooperating 
therewith. 

At  the  rear  end  of  the  sleeve  (12)  there  is  fixed 
an  annular  collar  (30),  coaxial  with  said  support 

means  (20)  and  having  a  greater  diameter  than  the 
latter.  Located  axially  opposite  the  collar  (30)  there  is 
an  internal  annular  shoulder  (31)  of  the  sleeve  (12), 
coaxial  with  the  spindle  (14)  and  having  a  greater 
diameter  than  the  latter.  The  collar  (30)  has  at  least 
one  radial  lug  (34,34')  sliding  in  a  longitudinal  slit 
(36,36')  thereof  when  the  sleeve  (12)  is  displaced 
axially.  At  the  rear  of  the  collar  (30)  there  is  provided 
an  annular  cavity  (38)  communicating  with  the  ex- 
terior  of  the  body  (10)  via  two  rectlinear  ducts 
(44,44a)  for  supplying  and  discharging  a  fluid  under 
pressure  and  an  additional  annular  cavity  (40),  co- 
axial  with  the  support  means  (20),  which  commu- 
nicates  with  the  exterior  of  the  body  (10)  via  a  radial 
passage  (42). 
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The  present  invention  relates  in  general  to  ma- 
chining  units  for  automatic  machine-tools  for  exam- 
ple  those  with  several  stations  wherein  in  each 
station  there  is  provided  one  of  said  units  which 
must  perform  a  specific  machining  operation  on  a 
workpiece,  generally  different  from  that  of  the  other 
units.  These  machines  are  used  when  a  plurality  of 
machining  operations  must  be  performed  in  se- 
quence  on  the  same  workpiece. 

Each  unit  is  provided  with  a  spindle  which 
holds  a  working  tool  and  which  is  able  to  perform, 
owing  to  the  action  of  suitable  actuating  means  to 
which  it  is  connected,  both  a  rotational  movement 
about  its  longitudinal  axis  and  a  rectilinear  move- 
ment  towards  the  workpiece  or  away  from  the 
latter,  depending  on  the  type  of  tool  and  the  ma- 
chining  operation  which  the  latter  must  perform. 

Machining  units  of  the  above  type  are  known 
and  it  is  also  known  that  they  consist  essentially  of 
a  hollow  body  inside  which  there  is  arranged  the 
spindle  supported  at  its  front  end,  i.e.  that  to  which 
the  working  tool  is  fitted,  in  a  freely  rotatable  man- 
ner  and  without  the  possibility  of  axial  displace- 
ments,  by  a  sleeve  also  located  inside  the  afore- 
mentioned  hollow  body.  The  spindle,  at  its  other 
end,  is  supported  by  means  which  permit  bidirec- 
tional  axial  displacements  thereof  and  which  at  the 
same  time  cause  it  to  rotate.  These  means  may  be 
of  any  kind,  such  as  for  example  a  longitudinally 
hollow  and  splined  shaft  or  a  splined  bush,  inside 
which  the  rear  part  of  the  spindle  is  inserted  in  a 
sliding  manner  without  the  possibility  of  mutual 
rotation.  The  rear  end  of  the  aforementioned  splin- 
ed  shaft  or  bush  projects  outside  the  hollow  body 
of  the  unit  and  is  generally  formed  as  a  gear  so  as 
to  be  able  to  be  connected,  via  a  toothed  belt  or 
the  like,  to  a  drive  motor  which  causes  rotation 
thereof  and  hence  rotation  of  the  spindle. 

The  sleeve  which  supports  the  front  end  of  the 
spindle,  as  mentioned  above,  is  rigid  with  or  as  one 
piece  with  means  which  effect  its  axial  and  bidirec- 
tional  displacements.  In  this  connection  it  is  known 
that  these  units,  known  in  the  specific  art  as 
"sleeve-type"  units,  are  classified  in  two  quite  sep- 
arate  categories  depending  on  the  type  of  means 
which  effect  the  displacements  of  the  sleeve.  There 
exist  in  fact,  as  is  known,  mechanically  operated 
units  and  hydraulically  operated  units. 

In  the  mechanical  units  of  the  first  type  the 
sleeve  in  question  is  made  rigid  or  as  one  piece 
with  a  nut  which  is  screwed  onto  a  screw  made  to 
rotate  by  suitable  actuating  means.  Since  the  screw 
is  housed  in  an  axially  stationary  manner  inside  the 
hollow  body  of  the  unit,  its  direction  of  rotation 
causes  the  forward  movement  or  backward  move- 
ment  of  the  sleeve  and,  consequently,  of  the  spin- 
dle  rigid  therewith.  These  displacements  are  possi- 
ble  since  the  body  of  the  screw  is  hollow  and  the 

spindle  is  freely  slidable  inside  it. 
From  the  above  it  is  obvious  that  the  forward 

and  backward  movements  as  well  as  rotation  of  the 
spindle,  and  hence  of  the  tool  held  by  it,  are 

5  effected  in  this  way  and  it  is  sufficient  to  activate, 
consequently,  the  aforementioned  actuating  means 
in  order  to  obtain  the  desired  operation. 

According  to  another  known  embodiment  of  the 
mechanically  operated  machining  unit,  the  tran- 

io  slatory  movements  of  the  spindle  are  always  effec- 
ted  by  a  screw/nut  assembly,  but  in  this  case  the 
sleeve  is  threaded  externally  and  is  screwed  inside 
the  hollow  body  of  the  unit,  thus  performing  the 
function  of  the  screw  as  described  above  for  the 

75  first  known  solution.  The  rotations  in  either  direction 
of  the  sleeve  cause  consequent  displacements  of 
the  latter  and  hence  of  the  spindle  which  is  housed 
rotatably  inside  it  without  the  possibility  of  axial 
displacements  so  that  the  same  operation  already 

20  described  above  is  in  fact  obtained. 
In  the  hydraulic  machining  units  of  the  second 

type,  the  axial  rectilinear  displacements  of  the 
sleeve,  and  hence  of  the  spindle,  are  effected  by  a 
piston  which  is  generally  hydraulic.  The  rod  of  this 

25  piston  is,  according  to  the  state  of  the  art  known 
hitherto,  formed  by  the  same  sleeve  since  it  must 
be  the  displaceable  member  of  the  piston.  The 
cylinder  of  the  latter  consists  of  a  portion  of  the 
external  wall  of  the  hollow  body  of  the  unit  which 

30  defines,  with  a  corresponding  portion  of  the  sleeve, 
the  internal  chamber  of  the  piston. 

The  choice  as  to  whether  to  use  a  machining 
unit  with  screw/nut  instead  of  the  unit  with  piston 
and  viceversa  is  determined  by  generally  subjec- 

35  tive  requirements  and  factors  which  vary  signifi- 
cantly  from  one  user  to  another.  It  is  desirable  that 
the  valuation  parameter  which  orients  the  purchas- 
er  towards  one  type  of  unit  rather  than  the  other 
should  be  the  type  of  machining  operation  which 

40  the  unit  must  perform. 
Another  factor  which  influences  the  purchaser's 

choice  is  the  degree  of  precision  of  the  machining 
operation  and  hence  that  of  the  spindle  travel. 

From  the  above  it  is  clear  that  the  orders  which 
45  the  manufacturers  of  these  units  receive  obviously 

vary  and  -  what  is  most  important  for  efficient 
production  planning  -  absolutely  unpredictable. 

The  above  situation  results  in  a  large  number 
of  drawbacks  and  disadvantages  for  the  manufac- 

50  turer.  In  fact,  the  two  types  of  unit,  as  it  has  been 
possible  to  ascertain  above,  in  addition  to  being 
intrinsically  different  from  one  another  owing  to  the 
type  of  means  which  perform  the  displacements  of 
the  sleeve,  also  differ  greatly  on  account  of  the 

55  design  of  the  hollow  body  which  houses  the  operat- 
ing  components  of  the  unit  and  also  the  design  of 
the  latter. 
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It  is  important  to  mention  another  important  fact 
also  known  in  the  specific  art,  consisting  in  the  fact 
the  adjustments  which  are  necessary  and  indispen- 
sable  for  the  two  types  of  unit  are  also  different,  as 
are  consequently  the  means  for  performing  the 
said  adjustments. 

A  first  notable  drawback  for  the  manufacturers 
of  these  units,  in  view  of  the  unpredictable  demand 
for  the  same,  therefore  consists  in  the  fact  that 
production  is  complex  and  costly,  it  being  neces- 
sary  to  have  special  apparatus  and  equipment  for 
one  type  of  unit  and  other  different  apparatus  and 
equipment  for  the  second  type. 

Another  not  insignificant  drawback  consists  in 
the  fact  that  such  a  diversified  production  may 
result  in  a  greater  demand  for  one  unit  rather  than 
the  other  and,  since  the  diversity  cannot  be  pre- 
dicted  in  percentage  terms,  it  also  frequently  hap- 
pens  that  it  is  not  possible  to  satisfy  the  client's 
request  immediately. 

Another  drawback  relates  to  the  supply  of 
spare  parts  for  both  the  types  of  unit  and,  in  this 
connection,  substantially  the  same  problems  asso- 
ciated  with  the  preceding  drawback  reoccur  since, 
in  this  case  also,  forecasts  as  to  the  number  of 
orders  cannot  be  accurately  formulated. 

Another  significant  drawback  which  be  added 
to  the  preceding  ones,  but  which  relates  in  particu- 
lar  to  the  hydraulically  operated  units,  arises  from 
the  fact  that  the  piston  on  the  sleeve  which  effects 
the  displacements  of  the  sleeve  itself  is  located  at 
the  front  end  of  the  unit  and  both  the  mechanical 
and  thermal  stresses  (the  drawn  oil  overheats)  are 
transmitted  directly  both  to  the  side  wall  of  the 
hollow  body  and  in  particular  to  the  sleeve  which  is 
not  stably  guided  in  that  zone  of  the  unit.  In  fact,  it 
is  able  to  resist  these  stresses  only  owing  to  the 
reaction  of  the  bearings  inside  which  the  spindle 
rotates.  This  reaction  is  clearly  insufficient  to  elimi- 
nate  the  action  of  the  aforementioned  stresses, 
such  that  it  is  inevitable  that  the  front  part  of  the 
unit  is  subject  to  deformations  which  compromise 
the  position  of  the  spindle  and  hence  of  the  tool.  In 
short,  this  results  in  less  precise  machining  of  the 
workpiece. 

To  the  above  must  be  added  the  further 
drawback  of  premature  wear  of  the  seals  with  a 
reduction  in  the  sealing  efficiency  and  the  leakage 
of  oil  from  the  unit. 

Yet  another  drawback  of  the  conventional  ma- 
chining  units,  both  of  the  mechanical  and  of  the 
hydraulic  type,  arises  from  the  fact  the  means  for 
locking  them  to  the  frame  of  the  machine-tool  allow 
fixing  thereof  only  in  a  set  position  as  requested  by 
the  purchaser.  If  the  latter,  once  the  machine-tool 
has  been  substantially  completed,  changes  his  or- 
der  as  regards  the  length  of  the  spindle  travel  and 
hence  the  distance  at  which  the  body  of  the  unit 

must  be  fixed  to  the  frame  of  the  machine-tool,  this 
creates  serious  problems  for  the  manufacturer.  If 
the  new  distance  is  greater,  a  practical  solution 
consists  in  the  use  of  suitable  spacers  to  be  ap- 

5  plied  to  the  locking  means  in  question,  although 
this  obviously  adversely  affects  the  precision  and 
stability  of  the  fixture  and  hence  also  the  precision 
of  the  machining  operation  which  the  unit  must 
perform.  If,  on  the  other  hand,  the  new  distance  is 

io  smaller,  the  unit  must  undergo  major  and  complex 
modifications  or  else  it  may  even  become  impos- 
sible  to  use  it. 

A  machining  unit  for  automatic  machine-tools 
with  several  stations  has  now  been  devised  and 

is  forms  the  subject  of  the  present  invention,  whereby 
all  the  drawbacks  of  the  conventional  units  men- 
tioned  above  are  eliminated. 

One  of  the  main  aims  of  the  present  invention, 
therefore,  is  to  provide  a  machining  unit  as  defined 

20  above,  the  hollow  body  of  which  housing  all  the 
operating  components  has  a  novel  and  original 
design  so  as  to  be  able  to  be  used  indifferently, 
without  any  modification,  both  in  the  case  where  a 
screw/nut  assembly  is  used  for  the  translatory 

25  movements  of  the  spindle  and  in  the  case  where 
an  actuating  piston  is  used. 

Another  important  aim  of  the  present  invention 
is  to  provide  a  machining  unit,  the  aforementioned 
hollow  body  of  which  enables  production  to  be 

30  standardised  and  simplified,  with  a  significant  re- 
duction  in  the  complexity  thereof  and  the  costs 
involved. 

Yet  another  aim  of  the  present  invention  is  that 
of  substantially  reducing,  if  not  eliminating  entirely, 

35  all  the  problems  relating  to  the  supply  of  spare 
parts,  this  being  a  direct  outcome  of  standardisa- 
tion  of  the  production  of  the  hollow  body  of  the 
machining  unit  and  also  being  due  to  the  fact  that 
the  adjustment  means  are  the  same  for  both  ver- 

40  sions. 
Another  important  aim  of  the  present  invention 

is  to  provide  a  machining  unit,  the  means  of  which 
for  effecting  locking  to  the  frame  of  the  machine- 
tool  allow  fixing  thereof  in  an  easily  adjustable 

45  position. 
The  present  invention  therefore  relates  to  a 

machining  unit  for  an  automatic  machine-tool,  of 
the  type  comprising  a  hollow  body  designed  to  be 
fixed  to  the  frame  of  the  machine-tool  via  locking 

50  means  with  which  it  is  provided,  a  tool-carrying 
spindle  arranged  inside  said  hollow  body  and 
housed  in  a  freely  rotatable  manner  without  the 
possibility  of  sliding  inside  a  sleeve  in  turn  axially 
sliding  inside  said  hollow  body,  said  spindle  projec- 

55  ting  from  the  hollow  body  at  one  end  or  front  end 
so  as  to  receive  and  hold  a  tool  to  be  operated, 
while  at  the  other  end  or  rear  end  it  is  supported  in 
a  substantially  rigidly  rotatable  manner  and  with  the 

3 
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possibility  of  axial  sliding  by  support  means  which 
are  made  to  rotate  by  actuating  means  connected 
thereto,  the  axial  displacements  of  the  spindle  be- 
ing  performed  together  with  those  of  said  sleeve  by 
actuating  means  cooperating  with  the  latter,  said 
unit  being  characterized  in  that  at  the  rear  end  of 
the  sleeve  there  is  fixed  an  essentially  annular 
internal  collar,  coaxial  with  said  means  for  support- 
ing  the  rear  end  of  the  spindle  and  having  a  diam- 
eter  greater  than  that  of  said  means,  there  being 
located  axially  opposite  said  collar  an  internal 
shoulder  of  the  sleeve  which  is  also  essentially 
annular,  coaxial  with  respect  to  the  spindle  and 
having  a  greater  diameter  than  the  latter,  said  collar 
being  provided  with  at  least  a  radial  lug  sliding  in  a 
longitudinal  slit  of  the  hollow  body  when  the  sleeve 
is  displaced  axially,  at  the  rear  of  the  aforemen- 
tioned  collar  there  being  provided,  inside  the  hollow 
body,  an  essentially  annular  cavity  communicating 
with  the  exterior  of  the  same  via  a  pair  of  ducts 
formed  in  the  wall  of  said  hollow  body  for  sup- 
plying  and  discharging  a  fluid  under  pressure. 

In  a  first  embodiment  (figures  1  and  2  to  9) 
said  collar  is  provided  with  two  appendices  ar- 
ranged  at  180°  from  one  another,  and  projecting 
from  the  hollow  body,  while  in  one  modified  em- 
bodiment  (figures  10  and  11)  there  is  only  one  lug 
and  it  is  arranged  inside  the  hollow  body. 

The  characteristic  features  as  well  as  the  ad- 
vantages  of  the  machining  unit  according  to  the 
present  invention  will  emerge  more  clearly  from  the 
following  detailed  description,  with  reference  to  the 
accompanying  figures,  of  their  non-limiting  exam- 
ples  of  embodiment  thereof,  relating  both  to  the 
mechanical  and  hydraulic  type  which  use  a 
screw/nut  assembly  and  a  piston  for  effecting  the 
translatory  movements  of  the  spindle. 

In  the  accompanying  figures: 
Figure  1  is  a  diagrammatic  view,  in  longitudinal 
section,  of  solely  the  hollow  body  inside  which 
the  spindle  and  sleeve  are  housed  and  which  is 
used  in  all  the  embodiments  of  the  unit  accord- 
ing  to  the  invention; 
Figure  2  is  a  diagrammatic  view,  partly  in  lon- 
gitudinal  section,  of  a  screw/nut  assembly  which 
can  be  applied  to  the  hollow  body  of  Figure  1  ; 
Figure  3  is  a  diagrammatic  view,  partly  in  lon- 
gitudinal  section,  of  a  piston  which  can  applied 
to  the  hollow  body  of  Figure  1  ; 
Figure  4  is  a  diagrammatic  view,  in  longitudinal 
section,  of  a  unit  which  uses  the  hollow  body  of 
Figure  1  with  the  screw/nut  assembly  of  Figure 
2,  in  which  the  spindle  is  completely  retracted 
inside  the  hollow  body; 
Figure  5  is  a  diagrammatic  view  of  the  unit 
according  to  Figure  4,  along  the  section  V-V  of 
the  same  figure; 

Figure  6  is  a  diagrammatic  view,  in  longitudinal 
section,  of  a  unit  which  uses  the  hollow  body  of 
Figure  1  with  the  piston  of  Figure  3,  in  which  the 
spindle  is  completely  retracted  inside  the  hollow 

5  body; 
Figure  7  is  a  diagrammatic  view  of  the  unit 
according  to  Figure  6,  along  the  section  VII-VII 
of  the  same  figure; 
Figures  8  and  9  are  views  similar  to  Figures  4 

io  and  6  with  the  spindle  partially  projecting  from 
the  hollow  body. 
Figure  10  is  a  schematic  view,  in  longitudinal 
section  of  a  modified  embodiment  of  the  unit 
according  the  present  invention  in  the  hydraulic 

is  version  with  the  sleeve  and  thus,  the  spindle, 
are  completely  retracted  with  the  hollow  body; 
Figure  11  is  a  view  similar  to  the  figure  10  with 
the  sleeve,  and  thus  the  spindle,  partially  projec- 
ting  from  the  hollow  body,  and 

20  Figure  12  is  a  schematic  view  in  enlarged  scale 
and  in  longitudinal  section  of  a  particular  of  the 
unit  according  the  figures  10  and  11. 
With  reference  firstly  to  Figure  1  ,  a  description 

is  given  of  the  hollow  body  of  the  unit  which,  being 
25  the  same  for  two  types  of  unit,  may  reasonably  be 

regarded  as  the  "basic"  body  with  which  it  is 
possible  to  construct  both  of  the  said  units,  i.e. 
either  mechanic  or  hydraulic. 

With  reference  to  the  abovementioned  figure  it 
30  can  be  seen  that  the  "basic"  hollow  body  of  the 

unit  according  to  the  invention,  denoted  in  its  en- 
tirety  by  10,  has  an  essentially  cylindrical  shape 
and  is  open  at  both  its  ends.  Solely  for  the  sake  of 
ease  of  reference  and  clarity  of  the  definitions,  it 

35  must  be  pointed  out  first  of  all  that,  in  the  entire 
present  description,  the  terms  "front"  and  "rear"  of 
the  unit  or  its  components  are  understood  as  refer- 
ring  to  the  parts  or  portions  of  the  same  located 
respectively  on  the  side  where  the  tool  is  attached 

40  to  the  spindle  of  the  unit  and  the  opposite  side. 
Inside  the  body  10  there  is  housed,  in  an 

axially  sliding  manner,  a  sleeve  12,  also  having  an 
essentially  cylindrical  shape,  the  length  of  which  is 
slightly  less  than  that  of  the  body  10  and  is  guided 

45  inside  the  body  itself  over  about  two  thirds  of  its 
length. 

According  to  one  of  the  main  characteristic 
features  of  the  unit  according  to  the  invention,  the 
sleeve  12,  in  addition  to  having  the  aforementioned 

50  length,  has  an  external  diameter  of  a  value  such 
that,  where  guided,  its  lateral  surface  is  entirely  in 
contact  with  the  internal  surface  of  the  body  10. 
This  characteristic  feature  is  undoubtedly  of  some 
importance  since  the  sleeve  12  thus  guided  is 

55  stable  during  its  axial  displacements  from  the  body 
10  of  the  unit  and  is  not  subjected,  during  opera- 
tion  of  the  latter,  to  stresses  which  may  in  any  way 
negatively  affect  the  correctness  of  the  aforemen- 

4 
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tioned  displacements,  consequently  increasing  the 
precision  and  rigidity  during  the  machining  oper- 
ations. 

Inside  the  sleeve  12  there  is  arranged  in  a 
freely  rotatable  manner,  but  without  the  possibility 
of  axial  displacements,  a  spindle  14  on  one  end  of 
which,  projecting  outside  the  body  10,  there  is 
mounted  and  locked  in  any  known  manner  a  con- 
ventional  tool  16,  shown  partially  and  in  diagram- 
matic  form,  for  machining  a  workpiece  not  shown. 
Rotation  of  the  spindle  14  is  permitted,  while  its 
axial  movements  are  prevented  owing  to  the  provi- 
sion  of  thrust  bearings  18  located  between  the 
spindle  14  and  the  sleeve  12. 

The  rear  part  14a  of  the  spindle  is  inserted 
inside  a  splined  shaft  20  supported  in  a  freely 
rotatable  manner  by  the  body  10,  but  without  the 
possiblity  of  axial  displacements  owing  to  the  inter- 
position  of  thrust  bearings  22.  The  rear  end  20a  of 
the  shaft  20  projects  outside  the  body  10  and  on  it, 
as  can  be  seen  from  Figure  4,  there  is  mounted  a 
toothed  pulley  24  connected,  via  a  toothed  belt  26, 
to  a  drive  motor  28  which  causes  rotation  of  the 
splined  shaft  20.  Rotation  of  the  splined  shaft  20 
via  the  drive  motor  28  may  also  be  obtained  using 
other  movement  transmission  systems,  not  shown, 
such  as  for  example  gear  reduction  transmissions 
or  gear  units.  Since  the  rear  part  14a  of  the  spindle 
14  has  a  series  of  longitudinal  ribs  14b  which 
engage  in  the  grooves  of  the  shaft  20,  rotation  of 
the  latter  involves  that  of  the  spindle  14  which 
simultaneously  is  able  to  move  axially  with  respect 
to  said  shaft. 

A  collar  30  with  a  substantially  annular  shape  is 
mounted  at  the  rear  end  of  the  sleeve  12,  inside 
the  latter,  as  can  be  seen  also  in  Figures  5  and  7. 
More  particularly,  the  collar  30  is  coaxial  with  the 
shaft  20  and  between  it  and  the  said  shaft  there  is 
left  an  empty  space  with  a  height  of  a  predeter- 
mined  and  constant  value,  the  significance  of  which 
will  become  clear  below.  On  the  surface  of  the 
collar  30  opposite  the  shaft  20  there  is  formed  a 
perimetral  groove  32,  the  purpose  of  which  will  also 
become  clear  below. 

The  collar  30  is  provided  with  a  pair  of  lugs  34 
formed  as  one  piece  with  said  collar  and  arranged 
at  180°  with  respect  to  each  other.  Each  of  the  lugs 
34  projects  outside  the  sleeve  12  and  the  hollow 
body  10  via  a  longitudinal  slit  36  in  the  latter,  as 
can  be  seen  in  particular  again  from  Figures  5  and 
7  in  addition  to  Figure  1,  this  lug  34  having  an 
essentially  parallelepiped  shape.  More  precisely,  as 
can  be  seen  more  clearly  from  Figures  5  and  7,  the 
width  of  the  lugs  34  is  slightly  less  than  that  of  the 
slits  36  and  this  has  the  purpose  of  allowing  the 
said  lugs  to  slide  freely  in  the  slits  36  without 
transverse  oscillations,  preventing  in  this  way  rota- 
tion  of  the  collar  30  and  hence  of  the  sleeve  12 

rigid  therewith.  The  sleeve  12,  in  fact,  as  moreover 
is  already  envisaged  in  conventional  units,  must 
only  slide  inside  the  hollow  body  10,  but  must  not 
under  any  circumstances  rotate  relative  thereto. 

5  As  can  be  seen  more  clearly  from  Figure  1  ,  the 
sleeve  12  has  internally  an  annular  shoulder  31, 
located  axially  opposite  the  collar  30  and  arranged 
at  a  distance  from  the  latter  substantially  equal  to 
the  length  of  the  slits  36.  Between  the  shoulder  31 

io  and  the  spindle  14  coaxial  therewith  there  is  also 
left  an  empty  space,  the  height  of  which  is  equal  to 
that  of  the  empty  space  between  the  collar  30  and 
the  splined  shaft  20.  In  fact,  the  radial  thickness  of 
the  collar  30  has  the  same  value  as  that  of  the 

is  shoulder  31. 
The  body  10  has,  laterally  with  respect  to  the 

collar  30  and  more  precisely  on  the  opposite  side 
to  the  sleeve  12,  an  annular  cavity  38  coaxial  with 
the  splined  shaft  20  and,  adjacent  to  the  latter,  an 

20  additional  annular  cavity  40  also  coaxial  with  the 
shaft  20.  The  second  annular  cavity  40  commu- 
nicates  with  the  exterior  of  the  body  10  via  a  radial 
passage  42  in  the  latter. 

In  the  wall  of  the  hollow  body  10,  opposite  the 
25  first  annular  cavity  38,  there  is  formed  a  pair  of 

ducts  44  and  44a  which  link  said  cavity  38  with  the 
exterior  of  the  body  10. 

As  can  be  seen  in  particular  again  in  Figure  1  , 
the  external  surface  of  the  body  has  a  thread  with  a 

30  square  cross-section  45  which  extends,  in  the  ex- 
ample  of  embodiment  considered,  from  the  rear 
end  of  the  slits  36  as  far  as  about  halfway  along 
the  front  portion  of  the  body  10. 

If  we  now  consider  Figure  2,  we  can  see  a 
35  known  screw/nut  assembly,  denoted  in  its  entirety 

by  48,  which  can  be  applied  to  the  "basic"  body 
10  of  Figure  1,  as  illustrated  in  Figure  4,  for  the 
realisation  of  the  unit  according  to  the  invention,  as 
explained  in  detail  hereinbelow.  It  is  an  obvious 

40  consideration  that,  in  this  case,  the  unit  is  a  me- 
chanically  operated  unit. 

The  screw  50  of  the  screw/nut  assembly  48  is 
hollow  longitudinally  and  open  at  the  ends  and  it  is 
mounted  coaxially  with  respect  to  the  spindle  14 

45  and  the  splined  shaft  20  about  which  it  is  made  to 
rotate  through  the  action  of  a  drive  motor  52  con- 
nected,  via  a  toothed  belt  54,  to  a  toothed  pulley 
56  keyed  onto  one  of  its  ends. 

At  the  same  end  there  is  arranged  a  pair  of 
50  thrust  bearings  58  which,  by  cooperating  with 

shoulders  of  the  body  10,  enable  rotations  of  the 
screw  50  to  be  effected,  preventing  axial  displace- 
ments  thereof  with  respect  to  the  said  body.  The 
bearings  58  and  the  toothed  pulley  56  are  housed 

55  in  the  cavities  38  and  40,  respectively,  of  the  body 
10. 

The  rotations  of  the  screw  50  are  permitted 
both  in  that  its  internal  diameter  is  greater  than  the 

5 
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external  diameter  of  the  spindle  14  and  the  splined 
shaft  20  and  since  its  external  diameter  is  less  than 
the  internal  diameter  of  the  collar  30  and  the  inter- 
nal  shoulder  31  of  the  sleeve  12. 

As  can  be  seen  from  Figure  4,  the  nut  60,  and 
more  precisely  its  contour,  is  housed  in  the  annular 
seat  33  defined  by  the  collar  30,  the  shoulder  31  of 
the  sleeve  12  and  the  wall  of  the  latter  lying  be- 
tween  them.  Moreover,  it  must  be  locked  in  posi- 
tion  during  the  rotations,  being  required  to  move 
only  axially  and  this  may  be  easily  obtained  for 
example  by  fixing  its  rear  edge  in  any  known 
manner  (not  shown)  to  the  collar  30.  In  this  way  its 
axial  displacements  are  transmitted  integrally  to  the 
sleeve  12  and  hence  to  the  spindle  14. 

If  we  now  consider  Figure  3,  the  latter  shows  a 
stem  62  of  a  double-acting  hydraulic  piston  which 
can  be  applied  to  the  "basic"  body  10  of  Figure  1, 
as  illustrated  in  Figure  6,  for  realisation  of  the  unit 
according  to  the  invention,  as  explained  in  detail 
hereinbelow.  It  is  an  obvious  consideration  that,  in 
this  case,  the  unit  is  a  hydraulically  operated  unit. 

The  stem  62  is  hollow  longitudinally  and  open 
at  the  ends  and  it  is  mounted  coaxially  with  respect 
to  the  spindle  14  and  the  splined  shaft  20,  and 
between  its  internal  surface  and  said  components 
there  exists  a  certain  degree  of  play  so  as  to  allow 
both  rotations  of  the  latter  and  axial  displacements 
of  the  spindle  14. 

The  stem  62  is  fixed  at  its  rear  end  to  the 
contour  63  of  the  opening  formed  on  one  of  the 
walls  of  the  chamber  40  for  the  passage  of  the 
splined  shaft  20. 

Locking  is  performed  by  means  of  a  ring  nut 
64  which  is  screwed  onto  said  threaded  end  of  the 
stem  62,  engaging  with  the  aforementioned  contour 
63.  The  stem  62  is  therefore  stationary  with  respect 
to  the  "basic"  body  10. 

According  to  one  of  the  most  significant  char- 
acteristic  features  of  the  unit  according  to  the  in- 
vention,  the  double-acting  hydraulic  piston  which 
effects  the  axial  displacements  of  the  sleeve  12 
has,  as  the  cylinder  which  cooperates  with  the 
stem  62,  the  assembly  consisting  of  the  sleeve  12 
itself,  the  collar  30,  in  the  groove  32  of  which  a  seal 
32a  is  mounted,  and  the  internal  annular  shoulder 
31  of  the  body  10,  between  which  and  the  body  of 
the  stem  62  a  seal  31a  is  mounted. 

The  middle  annular  projection  66  with  which 
the  stem  62  is  provided  and  on  which  a  seal  68  is 
mounted,  is  arranged  in  the  annular  seat  33  de- 
fined  by  the  collar  30,  the  shoulder  31  of  the  sleeve 
12  and  the  wall  of  the  latter  lying  between  them. 

Part  of  this  seat  therefore  forms  one  of  the  two 
chambers  of  the  double-acting  piston,  while  the 
second  one  is  formed  on  the  opposite  side  of  the 
projection  66  of  the  stem  62  when  the  sleeve  12  is 
made  to  emerge  from  the  body  10  such  that  its 

shoulder  31  moves  away  from  the  aforementioned 
projection  66,  as  explained  and  stated  hereinbelow 
with  specific  reference  to  Figures  6  and  9. 

As  can  be  appreciated  more  particuarly  from 
5  Figure  6  when  the  sleeve  12  is  completely  re- 

tracted  inside  the  body  10,  i.e.  when  its  lugs  34 
come  up  against  fixed  stops  70  of  the  latter,  the 
shoulder  31  is  slightly  separated  from  the  projec- 
tion  66  of  the  stem  62  and  in  this  case  it  is 

io  possible  to  introduce  a  pressurised  fluid,  for  exam- 
ple  oil,  into  the  annular  space  between  said  two 
components  via  a  longitudinal  duct  72  formed  in 
the  body  itself  of  the  stem  62  and  connected,  via 
the  duct  44,  to  a  source  supplying  said  pressurised 

is  fluid,  known  per  se  and  not  shown. 
Since  the  stem  62  is  stationary,  the  aforemen- 

tioned  supply  of  pressurised  oil  causes  a  displace- 
ment  of  the  sleeve  12  which  starts  to  emerge, 
together  with  the  spindle  14,  from  the  body  10  until 

20  it  reaches  the  desired  position,  for  example  the 
partially  projecting  position  shown  in  Figure  9. 
Stoppage  of  the  sleeve  12  in  this  or  another  pre- 
determined  position  is  determined  by  the  engage- 
ment  of  the  lugs  34  of  the  collar  30  with  stopping 

25  means  adjustable  manually  or  automatically  via  a 
motor  and  transmissions  not  shown,  which,  in  the 
embodiment  considered,  consist  of  two  portions 
74a  of  an  annular  ring-nut  74  which  is  screwed 
onto  the  threading  45  of  the  body  10,  more  pre- 

30  cisely  of  two  portions  thereof  arranged  transversely 
with  respect  to  the  two  slits  36.  The  ring  nut  74  is 
provided  with  locking  means  which  keep  it  in  the 
required  position,  such  as  for  example  locking 
screws  or  the  like  not  shown.  According  to  the 

35  machining  requirements,  therefore,  it  is  possible  to 
adjust  the  amount  of  travel  which  the  sleeve  12 
must  perform.  The  supply  of  pressurised  fluid  is 
then  maintained  for  the  entire  duration  necessary 
for  the  machining  operation  which  the  tool  16  must 

40  perform,  so  that  the  spindle  14  which  holds  it  is  not 
subject  to  any  unwanted  movements. 

At  the  end  of  the  machining  operation,  retrac- 
tion  of  the  spindle  14  and  hence  of  the  sleeve  12 
must  obviously  be  performed.  At  this  point,  it  is 

45  sufficient  to  interrupt  the  supply  of  the  pressurised 
fluid  through  the  ducts  44  and  72  and  ensure  the 
said  supply  on  the  opposite  side  of  the  projection 
66  of  the  stem  62  through  a  longitudinal  duct  76 
also  formed  in  the  body  thereof  and  communicat- 

50  ing  with  the  duct  44a.  In  this  case,  said  fluid  exerts 
an  axial  thrust  on  the  collar  30,  causing  retraction 
thereof  and  hence  retraction  of  the  sleeve  12  rigid 
therewith.  The  unit  is  ready  to  perform  the  next 
machining  operation. 

55  The  mode  of  operation  of  the  unit  of  the  me- 
chanical  type  is  substantially  similar  in  that  the 
amount  of  the  displacements  performed  by  the 
sleeve  12,  such  as  for  example  that  from  the  com- 

6 
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pletely  retracted  position  of  Figure  4  to  the  partially 
projecting  position  of  Figure  8,  will  be  determined 
by  the  activation  time  of  the  motor  52  which  effects 
rotations  of  the  screw  50  and  hence  forward  move- 
ment  of  the  screw  60.  In  this  case  no  means  are 
provided  for  stopping  the  forward  movements  of 
the  sleeve  12  in  that  it  is  stoppage  of  the  afore- 
mentioned  motor  52  which  keeps  it  in  the  desired 
position. 

Retraction  of  the  sleeve  12  is  then  obtained  by 
reversing  the  direction  of  rotation  of  the  motor  52 
until  the  lugs  34  of  the  collar  30  reassume  their 
starting  position.  In  this  position  the  motor  28  which 
effects  the  rotations  of  the  screw  50  is  de-ener- 
gised. 

From  the  above  description  it  is  obvious,  with- 
out  the  need  for  any  further  comment,  that  the 
"basic"  body  10  of  the  unit  according  to  the  inven- 
tion  as  described  in  detail  further  above,  with  par- 
ticular  reference  to  Figure  1,  may  be  used,  without 
any  modification,  for  the  realisation  both  of  a  me- 
chanically  operated  unit  and  a  hydraulically  op- 
erated  unit.  In  fact,  the  aforementioned  body,  as  we 
have  seen,  is  able  to  house  indifferently,  for  effec- 
ting  the  axial  displacements  of  the  sleeve  12,  both 
a  screw/nut  assembly  of  the  type  shown  in  Figure 
2,  as  illustrated  in  Figures  4,  5  and  8,  and  a  stem 
of  the  type  shown  in  Figure  3,  as  illustrated  in 
Figures  6,  7  and  9. 

As  a  result  of  this  substantial  characteristic 
feature  of  "interchangeability"  of  the  "basic"  body, 
it  is  possible  to  achieve  simultaneously  all  the  aims 
stated  in  the  introductory  part  of  the  present  de- 
scription,  with  the  obvious  advantages  resulting 
therefrom. 

According  to  another  particularly  advantageous 
feature  of  the  unit  according  to  the  invention,  said 
unit  is  provided  with  means  for  effecting  locking  to 
frame  of  the  machine,  enabling  fixing  thereof  in  an 
adjustable  position.  With  particular  reference  to 
Figure  1,  but  considering  also  Figures  4  and  6, 
these  means  comprise  an  annular  elastic  clamp  78 
which  is  screwed  onto  the  square  threading  45  and 
is  positioned  in  the  zone  where  it  is  required  to 
arrange  the  aforementioned  locking  means  consist- 
ing  of  a  series  of  bolts  80,  only  one  of  which  is 
visible  in  the  abovementioned  Figures  and  which 
are  inserted  into  the  holes  of  a  flange  82  which 
surrounds  the  clamp  78. 

Between  the  flange  82  with  a  conical  central 
hole  and  the  clamp  78  there  are  located  wedges  84 
which  angularly  position  the  flange  82  with  the 
clamp  78.  A  locking  ring  86,  by  axially  displacing 
the  external  conical  clamp  78,  causes  at  the  same 
time  locking  of  the  flange  82  to  the  conical  clamp 
78  and  locking  of  the  conical  clamp  78  onto  the 
square  thread  45. 

According  to  another  particularly  advantageous 
feature  of  the  unit  according  to  the  invention,  more 
precisely  the  hydraulically  operated  unit,  said  unit 
is  provided  with  means  for  automatic  programming 

5  of  its  operation,  for  example  of  the  type  with  an 
encoder  or  microswitches.  The  latter,  denoted  by 
92  in  Figure  7,  are  arranged  axially  with  respect  to 
the  body  10  on  a  first  board  90  fixed  to  the  body 
10.  A  series  of  cams  94  which  cooperate  with  the 

io  microswitches  92  are  arranged  on  a  second  board 
88.  The  cams  94  are  suitably  offset  with  respect  to 
one  another,  according  to  the  desired  operating 
program,  in  such  a  way  that,  during  the  displace- 
ments  of  the  lug  34,  and  hence  those  of  the  board 

is  88,  they  engage  with  the  various  microswitches  92 
in  the  desired  sequence,  activating  the  various 
functions  of  the  hydraulic  circuit  (known  and  not 
shown)  which  supplies  the  actuating  piston  of  the 
unit. 

20  With  particular  reference  now  to  Figures  10  to 
12,  another  embodiment  of  the  unit  according  to 
the  present  invention  is  described. 

This  embodiment  also  has  the  main  character- 
istic  feature  of  the  first  embodiment  according  to 

25  which,  using  the  same  "basic"  hollow  body,  it  can 
be  realised  both  in  the  hydraulic  version  in  which  a 
hydraulic  piston  effects  the  displacements  of  the 
known  "sleeve"  with  which  the  tool-carrying  spindle 
is  rigid,  and  in  the  mechanical  version  in  which  the 

30  displacements  of  the  aforementioned  component 
are  effected  by  a  nut/screw  assembly.  In  this  con- 
nection,  the  construction  of  the  embodiment  in 
question  of  the  unit  according  to  the  invention,  in 
its  general  configuration,  is  entirely  similar  structur- 

35  ally  to  the  first  embodiment;  therefore,  reference 
should  be  made  to  the  description  of  the  latter,  as 
regards  the  common  parts  of  the  two  embodi- 
ments. 

The  constructional  features  of  this  unit  accord- 
40  ing  to  the  present  invention  relates  to  an  improve- 

ment  of  the  "basic"  body  of  the  said  unit,  as  will  be 
clarified  below  during  the  detailed  description 
thereof,  which  highlights  the  main  features  of  this 
improvement  and  the  further  advantages  which  can 

45  be  achieved  thereby.  It  is  obvious,  however,  that 
the  "basic"  body  of  the  first  embodiment  may  also 
have  the  same  improvement,  even  though  this  has 
not  been  explicitly  envisaged  previously  and  hence 
has  not  been  described  in  detail. 

50  As  was  seen  from  the  description  and  drawings 
of  the  first  embodiment  of  the  unit  according  to  the 
invention,  the  forward  movement  of  the  spindle  is 
adjusted  by  displacing,  on  the  body  of  the  unit,  a 
suitable  abutment  against  which  two  diametral  lugs 

55  rigid  with  the  sleeve  come  to  rest.  These  lugs  slide 
in  slits  of  the  "basic"  body  from  which  they  project 
outside  of  the  latter  and  it  is  their  projecting  portion 
which  engages  with  the  aforementioned  abutment 

7 
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consisting  of  an  annular  ring-nut  which  is  screwed 
on  the  outside  of  the  "basic"  body. 

This  solution  has  proved  simple  and  reliable  for 
the  adjustment  in  question,  but  it  was  thought  that, 
by  exploiting  the  same  innovative  idea,  it  could  be 
improved  so  as  to  achieve  further  advantages  in 
addition  to  those  already  provided  by  said  solution. 

It  has  been  found  in  fact  that  the  external 
threading  on  which  the  ring  nut  is  screwed  may  be 
subject  to  contamination  in  general  in  view  of  the 
particular  environment  in  which  the  unit  operates. 

The  above  drawback,  particularly  in  the  case  of 
continuous  use  of  the  unit,  also  involves  oxidation 
phenomena  affecting  the  aforementioned  threading. 

The  threading  in  question  therefore  constitutes 
a  delicate  part  of  the  unit  owing  to  the  possibility  of 
being  subject  to  damage  which  may  occur  in  par- 
ticular  during  transportation  and/or  assembly  of  the 
unit.  The  use  of  protective  coverings  has  not 
proved  successful  since  they  either  are  too  bulky  if 
complete  or  inadequate  if  constructed  with  smaller 
dimensions. 

The  improvement  referred  to  below  has  there- 
fore  been  devised,  said  improvement  in  particular 
enabling  the  abovementioned  problems  of  contami- 
nation  and  wear,  as  well  those  relating  to  possible 
damage,  to  be  eliminated.  Moreover,  on  account  of 
the  particular  design  of  the  "basic"  body,  it  is 
possible  to  fit  a  protective  covering  of  small  dimen- 
sions. 

According  to  one  of  the  characteristic  features 
of  the  modified  embodiment  of  the  unit  according 
to  the  invention,  the  collar  rigid  with  the  sleeve  is 
provided  with  single  radial  lug,  the  height  of  which 
is  of  a  value  such  that  its  volume  is  contained 
within  the  hollow  body  of  the  unit.  Furthermore,  the 
abutment  ring-nut,  which  is  also  present  as  in  the 
first  embodiment,  is  arranged  inside  the  said  hollow 
body  and  its  external  surface  has  a  thread  which 
engages  with  a  corresponding  internal  thread  of  the 
hollow  body  as  well  as  a  toothed  portion  which 
engages  with  a  corresponding  toothed  portion  of 
means  for  effecting  rotations  thereof  on  the  body  of 
the  sleeve. 

It  must  also  be  mentioned  that,  as  regards  this 
embodiment  of  the  unit  according  to  the  invention, 
it  has  been  considered  necessary  to  illustrate  and 
describe  only  the  hydraulic  version  thereof  since 
this  version  is  the  most  significant  and  complete  for 
the  purposes  of  said  variant.  In  fact,  it  contains  all 
the  novel  elements  of  the  innovation,  including  the 
ring  nut,  which  is  not  envisaged  -  since  it  is  not 
necessary  -  in  the  mechanical  version.  It  therefore 
can  be  easily  understood  how  the  description  of 
the  variant  of  the  hydraulic  version  of  the  unit 
facilitates  understanding  of  the  mechanical  version. 

Solely  for  the  sake  of  ease  of  reference,  in  the 
present  description  of  the  modified  embodiment  in 

question,  for  the  components  which  distinguish 
said  it  from  the  first  embodiment,  the  same  refer- 
ence  numbers  as  those  of  the  corresponding  com- 
ponents  in  the  latter  have  been  used,  but  with  an 

5  apostrophe  added  so  that  they  can  be  differen- 
tiated  from  one  another. 

With  particular  reference  to  the  figures  10  and 
11  at  the  rear  end  of  the  sleeve  12  and  inside  the 
latter  there  is  rigidly  mounted  a  collar  30  having  a 

io  substantially  annular  shape,  coaxial  with  the  body 
of  the  stem  62.  The  collar  30  is  provided  with  a 
only  lug  34'  formed  as  one  piece  with  said  collar 
30. 

As  can  be  seen  from  said  figures,  the  lug  34' 
is  has  a  height  such  that  its  volume  is  contained 

inside  the  hollow  body  10  of  the  unit  and  it  is 
arranged  in  a  slidable  manner  in  a  longitudinal  slit 
36'  of  the  hollow  body  10  when  the  sleeve  12  is 
displaced  axially. 

20  The  lug  34'  of  the  collar  30  is  designed  to 
engage  with  adjustable-position  stoppage  and  abut- 
ment  means  which,  in  the  embodiment  considered, 
consist  of  a  portion  74a',  passing  through  the  slit 
36',  of  an  annular  ring-nut  74'  arranged  inside  the 

25  hollow  body  10,  coaxial  with  the  body  of  the  sleeve 
12  with  the  possibility  of  rotation  and  longitudinal 
sliding  on  the  latter,  as  can  be  understood  more 
clearly  from  an  examination  of  Figure  12. 

The  external  surface  of  the  ring  nut  74'  has  a 
30  thread  47'  which  engages  with  a  corresponding 

internal  thread  45'  of  the  hollow  body  10  so  as  to 
effect,  by  means  of  screwing,  the  translatory  move- 
ments  of  said  ring  nut  74'  with  respect  to  the 
sleeve  12. 

35  Screwing  of  the  ring  nut  74'  is  obtained  by 
causing  it  to  rotate  and,  for  this  purpose,  it  has, 
adjacent  to  the  thread  47',  a  toothed  annular  por- 
tion  49'  with  a  height  less  than  the  threaded  part 
47'  which  engages  with  a  corresponding  toothed 

40  portion  51'  of  means  for  effecting  rotation  thereof 
on  the  body  of  the  sleeve  12,  said  means  being 
denoted  in  their  entirety  by  53'. 

The  actuating  means  53'  comprise  the  afore- 
mentioned  toothed  portion  51'  consisting  of  a  gear 

45  in  constant  engagement  with  the  toothed  annular 
portion  49'  of  the  ring  nut  74'.  Coupling  of  said 
toothed  portions  49'  and  51'  is  performed  in  any 
known  manner  so  as  to  allow  transmission  of  the 
rotational  movement  between  the  two  portions,  at 

50  the  same  time  preventing  relative  transverse  dis- 
placements  of  the  latter. 

In  this  way  it  is  ensured  that  the  gear  51' 
constantly  follows  the  ring  nut  74'  during  its  rectilin- 
ear  movements. 

55  The  gear  51'  is  mounted  in  a  screwable  man- 
ner  onto  a  threaded  shaft  57'  which  extends  lon- 
gitudinally  with  respect  to  the  hollow  body  10  and 
is  partially  inserted  inside  the  slit  36'  of  the  latter. 
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Moreover,  the  shaft  57'  is  supported  in  a  freely 
rotatable  manner  by  a  bracket  75'  of  the  hollow 
body  10. 

The  shaft  57'  is  connected  at  one  of  its  ends, 
via  a  toothed  belt  59'  to  known  means  61'  for 
effecting  rotation  thereof  in  a  clockwise  or  anti- 
clockwise  direction,  depending  on  the  desired  di- 
rection  of  rotation  and  hence  displacement  of  the 
ring  nut  74',  which  is  brought  into  the  desired 
position  of  abutment  with  the  lug  34'  for  engage- 
ment  therewith  and,  consequently  for  stoppage  of 
the  forward  movement  of  the  sleeve  12. 

Depending  on  the  machining  requirements  it  is 
therefore  possible  to  adjust  the  amount  of  travel 
which  the  sleeve  12  must  perform  in  order  to 
emerge  from  the  hollow  body  10  as,  for  example, 
illustrated  in  Figure  11.  The  supply  of  the  fluid 
under  pressure,  for  the  travel  of  the  sleeve  12  is 
made  as  in  the  first  embodiment. 

Finally,  it  is  obvious  that  structurally  and  con- 
ceptually  equivalent  variants  and/or  modifications 
may  be  made  to  the  machining  unit  for  an  auto- 
matic  machine-tool  according  to  the  present  inven- 
tion,  without  thereby  departing  from  the  scope 
thereof. 

Claims 

1.  Machining  unit  for  an  automatic  machine-tool, 
of  the  type  comprising  a  hollow  body  10  de- 
signed  to  be  fixed  to  the  frame  of  the  machine- 
tool  via  locking  means  with  which  it  is  pro- 
vided,  a  tool-carrying  spindle  14  arranged  in- 
side  said  hollow  body  10  and  housed  in  a 
freely  rotatable  manner  without  the  possibility 
of  axial  sliding  inside  a  sleeve  12  in  turn  axially 
sliding  inside  said  hollow  body  10,  said  spindle 
14  projecting  from  the  hollow  body  10  at  one 
end  or  front  end  so  as  to  receive  and  hold  a 
tool  16  to  be  operated,  while  at  the  other  end 
or  rear  end  14a  it  is  supported  in  a  rigidly 
rotatable  manner  and  with  the  possibility  of 
axial  sliding  by  support  means  20  which  are 
made  to  rotate  by  actuating  means  28  con- 
nected  thereto,  the  axial  displacements  of  the 
spindle  14  being  performed  together  with 
those  of  said  sleeve  12  by  actuating  means 
cooperating  with  the  latter,  characterized  in 
that  at  the  rear  end  of  the  sleeve  12  there  is 
fixed  an  essentially  annular  internal  collar  30, 
coaxial  with  said  means  20  for  supporting  the 
rear  end  14a  of  the  spindle  14  and  having  a 
diameter  greater  than  that  of  said  means,  there 
being  located  axially  opposite  said  collar  30  an 
internal  shoulder  31  of  the  sleeve  12  which  is 
also  essentially  annular,  coaxial  with  respect  to 
the  sleeve  14  and  having  a  greater  diameter 
than  the  latter,  said  collar  30  being  provided 

with  at  least  one  radial  lug  34,  34'  sliding  in  a 
longitudinal  slit  36,  36'  of  the  same  when  the 
sleeve  12  is  displaced  axially,  at  the  rear  of  the 
aforementioned  collar  30  there  being  provided, 

5  inside  the  hollow  body  10,  an  essentially  an- 
nular  cavity  38  communicating  with  the  exterior 
of  the  same  via  a  pair  of  ducts  44,  44a  formed 
in  the  wall  of  said  hollow  body  10  for  supplying 
and  discharging  a  fluid  under  pressure. 

10 
2.  Machining  unit  according  to  claim  1  ,  character- 

ized  in  that  said  collar  30  is  provided  with  at 
least  two  radial  lugs  34  arranged  substantially 
at  180°  from  one  another  projecting  from  said 

is  hollow  body  10  and  each  sliding  in  a  longitudi- 
nal  slit  36  of  the  same. 

3.  Machining  unit  according  to  Claim  1,  char- 
acterized  in  that  the  opposing  walls  of  said 

20  collar  30  and  said  internal  shoulder  31  of  the 
sleeve  12  have  substantially  the  same  height 
or  radial  thickness  and  define,  together  with 
the  internal  wall  of  the  sleeve  12  lying  between 
them,  a  substantially  annular  seat  33. 

25 
4.  Machining  unit  according  to  Claim  1,  in  which 

said  means  for  effecting  the  displacements  of 
the  sleeve  are  of  the  hydraulic  type,  such  as  a 
hydraulic  piston  or  the  like,  characterized  in 

30  that  said  piston  is  double-acting  and  comprises 
a  stem  62  fixed  inside  said  hollow  body  10 
coaxially  with  said  spindle  14  and  with  the 
means  20  for  supporting  its  rear  end  14a,  the 
cylinder  of  which  consists  of  the  sleeve  12,  the 

35  end  walls  of  said  cylinder  being  formed  by 
said  collar  30  and  by  said  internal  shoulder  31 
of  the  sleeve  12  located  opposite  thereto. 

5.  Machining  unit  according  to  Claims  3  and  4, 
40  characterized  in  that  the  first  of  the  two  cham- 

bers  of  said  double-acting  piston  is  formed  by 
part  of  said  annular  seat  33  and  its  end  walls 
are  formed  by  said  collar  30  and  by  a  middle 
annular  projection  66  of  said  stem  62. 

45 
6.  Machining  unit  according  to  Claim  5,  char- 

acterized  in  that,  when  the  sleeve  12  is  com- 
pletely  retracted  inside  the  said  hollow  body 
10,  between  its  internal  shoulder  31  and  said 

50  middle  annular  projection  66  of  the  stem  62, 
there  exists  a  small  amount  of  play  which 
allows  the  introduction,  into  the  annular  space 
defined  by  them,  of  a  fluid  under  pressure,  so 
as  to  cause  said  internal  shoulder  31  of  the 

55  sleeve  12  to  move  away  from  said  middle 
annular  projection  66  of  the  stem  62  and 
hence  the  sleeve  12  to  emerge  from  the  hollow 
body  10  by  the  required  amount,  this  displace- 
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ment  of  the  sleeve  12  giving  rise  to  the  forma- 
tion  of  the  second  double-acting  piston  cham- 
ber. 

8.  Machining  unit  according  to  Claim  5,  char- 
acterized  in  that  the  introduction  of  fluid  under 
pressure  into  said  first  chamber  of  the  double- 
acting  piston  occurs  via  an  additional  duct  76, 
also  formed  in  the  body  itself  of  its  stem  62, 
which  communicates  with  the  other  of  the 
ducts  44,  44a  formed  in  the  wall  of  the  hollow 
body  10,  the  introduction  of  fluid  under  pres- 
sure  into  said  first  chamber  causing  retraction 
of  the  collar  30  towards  fixed  abutments  70  of 
the  hollow  body  10  and  hence  retraction  of  the 
sleeve  12  inside  the  latter. 

9.  Machining  unit  according  to  Claim  4,  char- 
acterized  in  that  one  end  of  said  stem  62  of 
the  double-acting  piston  projects  inside  an  ad- 
ditional  annular  cavity  40,  adjacent  to  the  an- 
nular  cavity  38  at  the  rear  of  the  collar  30, 
which  is  provided  with  an  opening  42  which 
places  it  in  communication  with  the  exterior  of 
the  hollow  body  10,  said  end  being  fixed  in  a 
sealed  manner  via  a  ring  nut  64  to  the  contour 
of  the  passage  of  a  wall  of  said  additional 
annular  cavity  40  through  which  the  rear  end 
14a  of  the  spindle  14  and  its  support  means  20 
pass. 

10.  Machining  unit  according  to  Claim  4,  char- 
acterized  in  that  said  double-acting  piston  is 
arranged  in  a  retracted  position  wih  respect  to 
the  end  of  the  hollow  body  10  from  which  the 
spindle  14  emerges. 

body  10,  effect  in  a  known  manner  axial  dis- 
placements  of  the  nut  60  and  hence  of  the 
sleeve  12. 

5  12.  Machining  unit  according  to  Claims  9  and  11, 
characterized  in  that  said  additional  cavity  42 
adjacent  to  the  cavity  38  at  the  rear  of  said 
collar  30  rigid  with  the  sleeve  12  houses  the 
end  of  the  screw  50  on  which  there  is  keyed  a 

io  toothed  wheel  56  for  connecting  it  to  means  52 
for  effecting  rotation  thereof. 

13.  Machining  unit  according  to  Claim  3,  char- 
acterized  in  that,  transversely  with  respect  to 

is  each  slit  36  in  which  said  lugs  34  of  the  collar 
30  rigid  with  the  sleeve  12  slide,  there  is 
mounted  an  adjustable-position  stop  74a  with 
which  one  of  said  lugs  34  engages. 

20  14.  Machining  unit  according  to  Claim  13,  char- 
acterized  in  that  said  stop  74a  consists  of  a 
portion  of  a  substantially  annular  ring-nut  74 
mounted  on  said  hollow  body  10. 

25  15.  Machining  unit  according  to  Claim  14,  char- 
acterized  in  that  the  ring  nut  74  is  displaceable 
by  means  of  screwing  on  the  hollow  body  10 
and  is  provided  with  means  for  locking  it  when 
it  has  been  arranged  in  the  required  position. 

30 
16.  Machining  unit  according  to  Claim  13,  char- 

acterized  in  that  the  width  of  said  lugs  34  of 
the  collar  30  is  slightly  less  than  that  of  the 
slits  36  in  which  they  slide. 

35 
17.  Machining  unit  according  to  Claim  1,  char- 

acterized  in  that  the  means  for  locking  the 
hollow  body  to  the  frame  of  the  machine-tool 
are  arranged  on  a  external  annular  conical 

40  clamp  78  which  can  be  fixed  in  an  adjustable 
position  on  the  hollow  body  10. 

18.  Machining  unit  according  to  Claim  1,  char- 
acterized  in  that  said  sleeve  12  is  guided  dur- 

45  ing  its  translatory  movements,  over  its  entire 
length,  by  the  internal  wall  of  the  said  hollow 
body  10,  the  entire  lateral  surface  of  the  sleeve 
12  being  in  contact  with  that  of  said  wall. 

50  19.  Machining  unit  according  to  claim  1  ,  character- 
ized  in  that  said  at  least  one  lug  34'  is  of  a 
height  such  that  its  volume  is  contained  inside 
the  said  hollow  body  10  of  the  unit,  an  abut- 
ment  ring  74'  against  which  said  lug  34'  en- 

55  gages  being  arranged  inside  the  said  hollow 
body  10,  coaxial  with  the  body  of  the  sleeve 
12  with  the  possibility  of  rotation  and  longitudi- 
nal  sliding  on  the  latter,  its  external  surface 

11.  Machining  unit  according  to  Claims  1  and  3,  in 
which  said  means  for  effecting  the  displace- 
ments  of  the  sleeve  are  of  the  mechanical  50 
type,  such  as  a  screw  50/nut  60  assembly, 
characterized  in  that  the  substantially  annular 
seat  33  defined  by  the  opposing  walls  of  said 
collar  30  rigid  with  the  sleeve  12  and  said 
internal  projection  31  of  the  latter  houses  the  55 
nut  60  of  said  screw  50/nut  60  assembly 
wherein  rotations  of  the  screw  50,  which  is 
axially  stationary  with  respect  to  said  hollow 

7.  Machining  unit  according  to  Claim  6,  char-  5 
acterized  in  that  the  introduction  of  fluid  under 
pressure  into  the  annular  space  existing  be- 
tween  said  internal  shoulder  31  of  the  sleeve 
12  and  said  middle  annular  projection  66  of  the 
stem  62  of  the  piston  occurs  via  a  duct  72  10 
formed  in  the  body  itself  of  its  stem  62,  which 
communicates  with  one  of  the  ducts  44,  44a 
formed  in  the  wall  of  the  hollow  body  10. 

10 



19  EP  0  656  242  A1  20 

having  a  thread  47'  which  engages  with  a 
corresponding  internal  thread  45'  of  the  said 
hollow  body  10  so  as  to  effect,  by  means  of 
screwing,  the  translatory  movements  thereof 
with  respect  to  the  sleeve  12,  as  well  as  a  5 
toothed  portion  49'  which  engages  with  a  cor- 
responding  toothed  portion  51'  of  means  53' 
for  effecting  rotation  thereof  on  the  body  of  the 
sleeve  12. 

10 
20.  Machining  unit  according  to  Claim  19,  char- 

acterized  in  that  the  toothed  portion  51  '  of  the 
means  53'  for  effecting  the  rotations  of  the  ring 
nut  74'  consists  of  a  gear  in  constant  engage- 
ment  with  the  toothed  annular  portion  49'  of  is 
the  ring  nut  74',  coupling  of  said  toothed  por- 
tions  49'  and  51'  being  achieved  so  as  to  allow 
transmission  of  the  rotational  movement  be- 
tween  the  two  portions,  preventing  at  the  same 
time  relative  transverse  displacements  of  the  20 
latter  so  that  the  gear  51'  constantly  follows 
the  ring  nut  74'  during  its  rectilinear  move- 
ments. 

21.  Machining  unit  according  to  Claim  19,  char-  25 
acterized  in  that  the  toothed  annular  portion  49' 
of  the  ring  nut  74'  has  a  height  less  than  that 
of  its  threaded  part  47'. 

22.  Machining  unit  according  to  Claim  20,  char-  30 
acterized  in  that  the  gear  51'  is  mounted  in  a 
screwable  manner  onto  a  threaded  shaft  57' 
which  extends  longitudinally  with  respect  to  the 
hollow  body  10  of  the  unit  and  is  partially 
inserted  in  the  slit  36'  of  the  latter,  the  shaft  35 
57',  supported  in  a  freely  rotatable  manner  by 
at  least  one  bracket  75'  of  the  hollow  body  10, 
being  connected  at  one  of  its  ends  to  known 
means  61  '  for  effecting  clockwise  or  anti-clock- 
wise  rotation  thereof,  depending  on  the  desired  40 
direction  of  rotation  and  hence  displacement  of 
the  ring  nut  74'. 
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