
J  
E u r o p a , s c h e s P _   MM  M  II  II  INI  IN  I  MM  INN  I  II 
European  Patent  Office 

-   ̂  ̂ *  ©  Publication  number:  0  3 7 1   4 5 0   B 1  
Office  europeen  des  brevets 

©  E U R O P E A N   PATENT  S P E C I F I C A T I O N  

©  Date  of  publication  of  patent  specification:  12.04.95  ©  Int.  CI.6:  B23Q  1/72,  B23Q  39 /04 ,  
B23B  7/06,  B23B  3 / 0 6  

©  Application  number:  89121917.2 

@  Date  of  filing:  28.11.89 

©  Headstock-reciprocatlng-type  automatic  lathe  and  machining  method  using  the  same. 

00 

o  

©  Priority:  30.11.88  JP  303301/88 

@  Date  of  publication  of  application: 
06.06.90  Bulletin  90/23 

©  Publication  of  the  grant  of  the  patent: 
12.04.95  Bulletin  95/15 

©  Designated  Contracting  States: 
CH  DE  FR  GB  IT  LI 

References  cited: 
EP-A-  0  064  766 
DE-A-  3  609  571 
FR-A-  2  563  454 
JP-A-62  152  603 

CH-A-  340  111 
DE-A-  3  818  667 
GB-A-  1  141  914 

©  Proprietor:  STAR  MICRONICS  CO.,  LTD. 
194,  Nakayoshlda 
Shlzuoka-shl 
Shlzuoka  (JP) 

@  Inventor:  Izawa,  Hlroml 
904-75,  Yanbara 
Shlmlzu-shl 
Shlzuoka  (JP) 

©  Representative:  Tledtke,  Harro,  Dipl.-lng.  et  al 
Patentanwa  Itsbu  ro 
TIedtke-Buhllng-KInne  &  Partner 
Bavariaring  4 
D-80336  Munchen  (DE) 

oo 
Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person ®  may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition 

CL  shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 
LU  has  been  paid  (Art.  99(1)  European  patent  convention). 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.09/3.3.3) 



1 EP  0  371  450  B1 2 

Description 

1.  Field  of  the  Invention: 

This  invention  relates  to  a  headstock-recipro- 
cating-type  automatic  lathe  and  a  machining  meth- 
od  using  it,  and  more  particularly  to  a  workpiece 
supporting  mechanism  and  method,  for  a  head- 
stock-receiprocating-type  automatic  lathe,  which 
has  first  and  second  headstocks  and  is  capable  of 
performing  front  and  rear  machinings. 

2.  Description  of  the  Prior  Art: 

Heretofore,  automatic  lathes  are  known  in 
which  the  gripping  of  a  workpiece,  the  cutting  of 
the  workpiece  in  multiple  steps  into  a  desired 
shape  by  using  a  plurality  of  cutting  tools,  and  the 
discharging  of  the  finished  workpiece  are  per- 
formed  in  an  almost  fully  automated  fashion.  In 
modern  machining  industries,  this  automatic  lathe 
constitutes  an  essential  part  of  a  turning  center  or 
the  like  and  is  usually  numerically  controlled  by  a 
computer. 

Various  types  of  automatic  lathes  are  now 
available  on  the  market;  in  particular,  a  headstock- 
reciprocating-type  automatic  lathe,  in  which  a  head- 
stock  gripping  the  workpiece  gives  to  the  work- 
piece  a  driving  rotation  and  slides  on  the  bed  along 
the  machining  axis,  is  most  widely  used  as  a 
relatively  small-sized  and  precise  machining  unit. 

In  this  type  of  automatic  lathe,  since  the  move- 
ment  of  the  workpiece  along  the  machining  axis  is 
assigned  to  the  headstock  and,  on  the  other  hand, 
the  movement  of  the  workpiece  in  the  cutting  direc- 
tion  is  assigned  to  the  cutting  tool,  a  very  efficient 
machining  can  be  achieved  in  cooperation  of  these 
two  members.  Further,  since  the  headstock  per- 
forms  all  the  way  from  the  gripping  of  the  work- 
piece  to  the  moving  of  the  workpiece  especially 
when  many  workpieces  are  to  be  taken  from  a 
continuous  length  of  blank  material  in  a  continuous 
manner,  it  is  possible  to  continuously  machine  the 
elongated  blank  material  with  good  efficiency. 

Still  further,  since  it  is  unnecessary  to  move 
the  cutting  tool  on  the  bed  in  the  machining  axis,  a 
turret  on  which  various  cutting  tools  are  detachably 
supported  can  be  stably  held  in  a  proper  position. 
Consequently,  vibrations,  which  were  inevitable 
with  the  cutting-tool-moving  type,  can  be  reduced 
to  a  minimum,  thus  guaranteeing  excellent  quality 
products. 

However,  with  this  type  of  automatic  lathe, 
since  the  headstock  grips  only  one  end  of  the 
blank  material  during  the  machining,  the  length  of  a 
projected  or  overhang  part  of  the  blank  material 
would  necessarily  be  large  if  the  cutting  range  is 
long.  The  overhang  part  of  the  blank  material  tends 

to  be  deformed  due  to  lateral  pressure  during  the 
machining,  thus  impairing  the  machining  precision. 
To  this  end,  it  has  been  proposed  to  use  a  guide 
bush  for  supporting  the  overhang  part  of  the  blank 

5  material  near  the  working  point  of  the  cutting  tool  in 
such  a  manner  that  the  blank  material  to  be 
machined  normally  projects  a  little  beyond  the 
guide  bush  to  the  working  point  of  the  cutting  tool. 
This  guide  bush  was  a  remedy  for  the  bad  effect  of 

io  the  cantilevered  supporting. 
This  type  of  automatic  lathe  is  well  known  as  a 

Swiss-type  automatic.  Yet  in  recent  years,  it  has 
been  realized  to  add  a  second  headstock  to  per- 
form  a  rear  machining,  in  addition  to  a  front  ma- 

75  chining  to  be  performed  by  the  first  headstock.  A 
machine  of  this  type,  according  to  the  pre-charac- 
terising  part  of  claim  1,  is  known  from  JP-A-62- 
152603. 

Upon  completion  of  the  front  machining  by  the 
20  first  headstock,  the  second  headstock  grips  the 

other  end  of  the  workpiece  and  gives  a  predeter- 
mined  driving  rotation  to  the  workpiece  to  take  the 
final  machining,  thus  causing  an  expanded  function 
of  the  Swiss-type  automatic  lathe. 

25  The  second  headstock  is  also  slidable  in  the 
machining  axis  of  the  first  headstock;  as  the  sec- 
ond  headstock  takes  the  final  machining  and  sub- 
sequently  discharges  the  workpiece,  the  first  head- 
stock  can  stand  by  for  the  machining  of  the  next 

30  blank  material.  This  arrangement  was  accordingly 
very  effective  in  shortening  the  entire  cycle  of 
process. 

However,  the  primary  object  of  this  conven- 
tional  double-headstock  automatic  lathe  is  to  take  a 

35  cutting  on  the  end  surface  of  the  workpiece,  as  a 
rear  machining,  by  the  second  headstock.  This 
conventional  lathe  is  used  only  for  machining  the 
end  surface  of  the  workpiece,  which  has  been 
removed  from  the  first  headstock,  to  measure.  That 

40  is,  in  the  prior  art,  the  second  headstock  plays  as 
just  an  assistant  to  help  the  first  headstock  in 
taking  the  final  stage  of  the  machining  of  the  work- 
piece. 

Consequently,  in  the  proportion  of  the  front  and 
45  rear  machinings,  the  former  is  the  overhelmingly 

majority.  During  the  rear  machining,  all  expected 
reduction  of  the  machining  cycle  was  only  enough 
to  make  it  ready  for  the  front  machining  of  the  next 
cycle. 

50  With  this  prior  art,  because  the  second  head- 
stock  also  supports  the  workpiece  at  only  one  end 
thereof,  the  allowable  length  of  the  overhang  part  of 
the  workpiece  is  about  twice  or  triple  the  diameter 
of  the  supported  portion  of  the  workpiece  to  secure 

55  a  highly  precise  machining  against  any  lateral  pres- 
sure.  Thus  the  range  in  which  the  rear  machining 
can  be  performed  was  remarkably  restricted. 
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SUMMARY  OF  THE  INVENTION 

An  object  underlying  the  invention  is  to  provide 
an  improved  automatic  lathe  in  which  the  complete 
machining  especially  of  longish  workpieces  can  be 
done  precisely  and  efficiently  while  the  range  of 
machining  is  expanded. 

Another  object  of  the  invention  is  to  provide  a 
machining  method  using  such  an  improved  head- 
stock-reciprocating-type  automatic  lathe. 

These  objects  are  achieved  by  the  features  of 
the  claims  1  and  4. 

According  to  a  primary  feature  of  this  invention, 
a  headstock-reciprocating-type  automatic  lathe  has 
an  additional  guide  bush  fixed  to  the  bed  for  inter- 
mediately  guiding  the  workpiece  near  the  working 
point  of  a  cutting  tool  along  the  machining  axis  of 
the  second  headstock. 

For  another  feature  of  the  invention,  the  second 
headstock  is  slidable  in  a  direction  perpendicular  to 
the  machining  axis  of  the  first  headstock  and  has  a 
rear  machining  axis  different  from  the  machining 
axis  of  the  first  headstock. 

In  an  alternative  form,  the  first  and  second 
headstocks  may  have  a  common  machining  axis. 
In  this  case,  the  second  headstock  is  slidable  on 
and  along  the  machining  axis  of  the  first  headstock. 

With  this  arrangement,  since  the  workpiece  is 
intermediately  guided  by  the  second  guide  bush  as 
the  second  headstock  grips  the  other  end  of  the 
workpiece  after  completion  of  the  front  machining, 
the  length  of  the  overhang  part  of  the  workpiece  is 
adequately  large  so  that  the  range  to  be  shaped  by 
the  rear  machining  can  be  remarkably  expanded  to 
an  extent  substantially  equal  to  the  range  of  the 
front  machining. 

As  a  consequence,  if  the  entire  machining  cy- 
cle  is  divided  into  front  and  rear  equal  parts,  the 
first  headstock  can  take  the  front  machining  of  the 
next  blank  material  during  the  rear  machining,  thus 
reducing  the  entire  machining  time  remarkably. 

Further,  by  locating  the  maching  axis  of  the 
first  headstock  and  the  machining  axis  of  the  sec- 
ond  headstock  at  different  positions,  the  first  ma- 
chining  and  the  rear  machining  can  be  performed 
at  remotely  spaced  positions,  thus  eliminating  the 
machining  restrictions  due  to  the  interference  of  the 
cutting  tools. 

Furthermore,  if  the  first  and  second  headstocks 
have  a  common  machining  axis,  the  working  points 
of  the  two  headstocks  are  located  at  axially  spaced 
positions,  and  the  sliding  motion  in  the  direction 
perpendicular  to  the  machining  axis  of  the  second 
headstock.  Accordingly,  it  is  possible  to  make  the 
lathe  simple  in  construction  and  also  to  reduce  the 
machining  time. 

The  above  and  other  advantages,  features  and 
additional  objects  of  this  invention  will  be  manifest 

to  those  versed  in  the  art  upon  making  reference  to 
the  following  detailed  description  and  the  accom- 
panying  drawings  in  which  several  structural  em- 
bodiments  incorporating  the  principles  of  this  in- 

5  vention  are  shown  by  way  of  illustrative  example. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  is  a  plan  view  of  a  headstock-reciprocat- 
io  ing-type  automatic  lathe  according  to  a  first  em- 

bodiment  of  this  invention; 
FIG.  2  is  a  front  elevational  view,  with  a  first 
cutter  support  block  omitted,  of  the  lathe  of  the 
first  embodiment; 

is  FIG.  3  is  a  side  elevational  of  the  lathe  of  the 
first  embodiment: 
FIG.  4  is  a  detail  cross-sectional  view  of  a  sec- 
ond  guide  bush  of  the  lathe  of  the  first  embodi- 
ment; 

20  FIGS.  5A  through  5D  show  a  cycle  of  progres- 
sive  machining  steps  of  the  first  embodiment; 
FIG.  6A  shows  a  workpiece  machined  by  a  front 
machining  according  to  the  first  embodiment; 
FIG.  6B  shows  a  workpiece  machined  by  first 

25  and  second  machinings  according  to  the  first 
embodiment; 
FIG.  7  is  a  plan  view  similar  to  FIG.  1,  showing  a 
second  embodiment  of  this  invention; 
FIG.  8  is  a  front  elevational  view,  with  parts 

30  broken  away,  of  the  lathe  of  the  second  embodi- 
ment; 
FIG.  9  is  a  side  elevational  view  of  the  lathe  of 
the  second  embodiment; 
FIGS.  10A  through  10D  show  a  cycle  of  pro- 

35  gressive  machining  steps  of  the  second  embodi- 
ment; 

DETAILED  DESCRIPTION 

40  The  principles  of  this  invention  will  be  particu- 
larly  useful  when  embodied  in  a  headstock-recipro- 
cating-type  automatic  lathe  (hereinafter  called 
"lathe")  such  as  shown  in  FIGS.  1,  2  and  3. 

In  the  lathe,  a  first  headstock  14  is  slidably 
45  movably  carried  on  a  base  12  fixed  to  a  bed  10. 

The  first  headstock  14  is  slidably  movable  on  the 
base  12  in  a  direction  of  an  arrow  A  along  a  first 
machining  axis  100. 

The  movement  of  the  first  headstock  14  is 
50  controlled  by  a  servo  motor  16  supported  on  the 

base  12.  Consequently,  though  there  is  no  detailed 
illustration  in  the  drawings,  under  the  control  of  a 
computer  according  to  a  predetermined  machining 
program,  the  first  headstock  14  grips  a  blank  ma- 

55  terial,  e.g.,  an  elongated  or  continuous-length  cylin- 
drical  rod,  then  moves  the  blank  material  to  a 
working  point  of  a  cutting  tool  (described  below), 
and  rotates  the  blank  material  for  machining.  The 

3 
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headstock  14  can  be  moved  along  the  first  machin- 
ing  axis  100  by  the  servo  motor  16. 

A  first  tool  post  20  and  a  second  tool  post  22 
are  reciprocatingly  slidably  carried  on  a  base  18 
fixed  to  the  bed  10.  The  first  and  second  tool  posts 
20,  22  are  reciprocatingly  movable  on  the  base  18 
perpendicularly  to  the  first  machining  axis  100  as 
indicated  by  arrows  B,  C,  respectively. 

The  movements  of  the  first  and  second  tool 
posts  20,  22  in  the  directions  of  the  arrows  B,  C 
are  controlled  by  a  pair  of  servo  motors  21,  23, 
respectively,  supported  on  the  base  18. 

A  first  turret  24  and  a  second  turret  26  are 
rotatably  supported  on  the  first  and  second  tool 
posts  20,  22,  respectively.  On  the  first  and  second 
turrets  24,  26,  a  first  set  of  various  cutting  tools  32 
and  a  second  set  of  various  cutting  tools  34  are 
detachably  supported  via  a  pair  of  tool  holders  28, 
30,  respectively,  so  that  a  desired  machining  can 
be  performed. 

As  the  first  and  second  tool  posts  20,  22  slides 
on  the  bed  18,  the  cutting  tools  32,  34  moves  along 
a  cutting  axis  200.  The  working  point  of  the  work- 
piece  is  defined  by  the  crossing  point  of  the  cutting 
axis  200  and  the  the  workpiece. 

It  is  a  common  knowledge  that  when  locating 
the  blank  material  in  the  working  point,  the  over- 
hang  part  of  the  blank  material  will  be  remarkably 
large  in  length  if  the  blank  material  is  supported  at 
only  one  end  by  the  first  headstock  14.  To  this 
end,  the  lathe  is  equipped  with  a  first  guide  bush 
36  fixed  to  a  first  guide  bush  holder  38  fixed  to  the 
base  18. 

The  blank  material  is  therefore  intermediately 
guided  near  the  working  point  by  the  first  guide 
bush  36  so  that  a  desired  precise  machining  can 
be  performed  by  the  cutting  tools  32,  34. 

According  to  this  embodiment,  for  making  a 
rear  machining  on  the  workpiece,  a  slide  base  42  is 
reciprocatingly  slidably  carried  on  a  base  40  fixed 
to  the  bed  10.  The  slide  base  42  is  reciprocatingly 
slidable  in  the  direction  of  an  arrow  D  along  the 
first  machining  axis  100. 

On  this  slide  base  42,  a  second  headstock  44 
is  carried  so  as  to  be  reciprocatingly  slidable  in  the 
direction  of  an  arrow  E  perpendicular  to  the  first 
machining  axis  100.  Consequently,  the  second 
headstock  44  is  movable  optionally  either  along  the 
first  machining  axis  100  or  in  the  direction  per- 
pendicular  to  the  first  machining  axis  100. 

A  rear  or  second  machining  axis  of  the  second 
headstock  44  is  designated  by  300.  The  second 
machining  axis  300  is  out  of  axial  alignment  with 
the  first  machining  axis  100.  The  second  headstock 
44  grips  the  other  end  of  the  workpiece  on  the  first 
machining  axis  100  and  then  slides  in  the  direction 
of  an  arrow  E  to  take  a  desired  rear  machining 
along  the  second  machining  axis  300. 

A  pair  of  servo  motors  46,  48  are  supported  on 
the  base  40  and  the  slide  base  42  for  moving  the 
second  headstock  44  in  the  optional  direction  of 
either  the  arrow  D  or  the  arrow  E. 

5  For  a  significant  feature  of  this  invention,  the 
lathe  is  also  equipped  with  a  second  guide  bush  50 
for  intermediately  guiding  the  workpiece  near  the 
working  point  while  the  rear  machining  is  being 
performed  along  the  second  machining  axis  300  by 

io  the  second  headstock  44.  In  this  embodiment,  the 
second  guide  bush  50  is  fixed  to  the  bed  10  by  a 
second  guide  bush  holder  52. 

The  guide  bush  50  is  disposed  in  axial  align- 
ment  with  the  second  machining  axis  300,  and  can 

is  intermediately  guide  the  workpiece  near  a  second 
working  point  as  the  second  headstock  44  grips  the 
workpiece  and  slides  it  along  the  second  machin- 
ing  axis  300,  as  shown  in  phantom  lines  in  FIG.  1. 

The  rear  maching  is  performed  by  a  rear  cut- 
20  ting  tool  54  detachably  held  by  the  second  turret 

26;  the  crossing  point  of  a  second  cutting  axis  400 
and  the  workpiece  defines  the  rear  working  point. 

During  this  rear  machining,  if  the  second  head- 
stock  44  supports  the  workpiece  with  a  relatively 

25  large  overhang  thereof,  e.g.,  if  the  extent  of  over- 
hang  is  more  than  ten  times  the  diameter  of  the 
gripped  portion  of  the  workpiece,  it  is  possible  to 
keep  the  workpiece  in  a  proper  posture  against 
lateral  pressure  when  the  maching  range  is  large, 

30  thus  realizing  a  highly  precise  machining. 
FIG.  4  shows  a  preferred  example  of  the  sec- 

ond  guide  bush  50.  In  FIG.  4,  the  second  guide 
bush  50  is  firmly  fastened  to  the  second  guide 
bush  holder  52  by  screws  56,  58  extending  through 

35  a  flange  50  of  the  second  guide  bush  50. 
The  second  guide  bush  50  has  a  receiving 

taper  surface  50b  on  the  workpiece  side  and  can 
guide  the  workpiece  exactly  onto  a  guide  surface 
50C  of  the  second  guide  bush  50. 

40  FIGS.  5A  through  5D  show  a  cycle  of  progres- 
sive  machining  steps  according  to  the  first  embodi- 
ment.  FIG.  6A  shows  a  workpiece  machined  by  the 
front  machining  according  to  this  embodiment,  and 
FIG.  6B  shows  a  workpiece  machined  by  the  front 

45  and  rear  machining. 
Specifically,  in  FIG.  5A,  the  front  machining  is 

performed  as  the  first  headstock  14  grips  the  blank 
material  M  and  moves  the  same  along  the  first 
machining  axis  100.  Here  the  front  machining  is 

50  carried  out  by  the  cutting  tool  32  of  the  first  turret 
24.  The  thus  machined  workpiece  is  shown  in  FIG. 
6A;  substantially  a  half  of  the  machining  cycle  is 
assigned  to  the  front  machining  by  the  first  head- 
stock. 

55  During  this  front  machining,  in  the  drawings, 
the  second  headstock  44  stands  by  at  a  position 
remote  from  the  working  point  along  the  first  ma- 
chining  axis  100.  Practically,  however,  the  second 

4 
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headstock  44  is  doing  usually  the  rear  maching 
during  the  front  machining  by  the  first  headstock 
14,  as  described  below. 

Upon  completion  of  the  front  machining,  as 
shown  in  FIG.  5B,  the  first  headstock  14  moves  the 
blank  material  M  and  the  workpiece  W  forwardly 
along  the  first  machining  axis  100  and,  meanwhile, 
the  second  headstock  44  advances  to  receive  the 
other  end  of  the  workpiece  W. 

In  the  illustrated  embodiment,  the  workpiece  W 
is  severed  from  the  blank  material  M  at  the  final 
stage  of  the  front  machining,  immediately  before 
which  the  second  headstock  44  grips  the  other  end 
of  the  workpiece  W.  Thus,  the  workpiece  W  on 
which  the  front  machining  has  been  completed  and 
which  is  shown  in  FIG.  6A  is  assigned  to  the 
second  headstock  44,  whereupon  the  rear  machin- 
ing  starts. 

In  FIG.  5C,  a  desired  rear  machining  is  per- 
formed  by  the  rear  cutting  tool  54  as  the  second 
headstock  44  slides  the  workpiece  W  onto  the 
second  maching  axis  300,  and  then  the  second 
guide  bush  50  intermediately  guides  the  workpiece 
W.  During  this  rear  machining,  the  workpiece  W 
projects  or  overhangs  from  the  second  headstock 
44  to  a  relatively  large  extent.  As  is  apparent  from 
FIG.  5C,  however,  since  the  practical  rear  machin- 
ing  is  carried  out  as  the  workpiece  W  is  intermedi- 
ately  guided  near  the  working  point  by  the  second 
guide  bush  50,  a  highly  precise  machining  can  be 
achieved  even  when  any  large  lateral  pressure  is 
exerted  on  the  workpiece  W. 

Meanwhile,  during  this  rear  machining,  the  first 
headstock  14  already  grips  the  next  blank  material 
M  to  take  the  front  machining.  By  thus  performing 
the  front  and  rear  machinings  concurrently,  it  is 
possible  to  shorten  the  entire  machining  cycle  to  a 
minimum. 

In  FIG.  5D,  the  workpiece  W  completed  with 
the  front  and  rear  machinings  is  pulled  out  from  the 
second  guide  bush  50  by  the  second  headstock  44 
so  that  the  workpiece  may  be  discharged  from  the 
lathe.  As  a  result,  the  workpiece  W  completed  with 
the  first  and  second  machinings  has  been  obtained 
as  shown  in  FIG.  6B.  The  workpiece  may  be  dis- 
charged  by  blowing  air  from  the  rear  end  of  the 
second  headstock  44,  pushing  out  by  a  push  rod 
via  a  cylinder  unit  or  handling  by  a  robot. 

Also  in  FIG.  5D,  during  the  discharging,  the 
distance  between  the  second  guide  bush  50  and 
the  second  headstock  44  must  be  more  than  the 
length  of  the  workpiece  to  take  out  the  workpiece 
from  the  second  headstock  44. 

At  that  time,  the  first  headstock  14  has  almost 
completed  the  front  machining,  and  the  second 
headstock  44  slides  back  to  the  position  of  FIG.  5A. 
The  foregoing  machining  procedures  are  repeated. 

As  described  above,  according  to  this  inven- 
tion,  since  the  second  guide  bush  is  used  to  sup- 
port  the  other  end  of  the  workpiece  so  as  to  have 
an  adequate  overhang  during  the  rear  machining, 

5  the  workpiece  such  as  in  the  form  of  a  cylindrical 
rod  can  be  shaped  not  only  at  its  end  surface  but 
also  its  side  peripheral  surface,  thus  expanding  the 
range  of  the  rear  machining  to  a  remarkable  extent. 

Consequently,  by  performing  the  front  and  rear 
io  machinings  concurrently,  it  is  possible  to  shorten 

the  entire  machine  cycle  to  a  minimum. 
According  to  the  first  embodiment,  since  the 

second  machining  axis  is  located  out  of  axial  align- 
ment  with  the  first  machining  axis,  the  moving 

is  ranges  of  the  cutting  tools  and  other  members  can 
be  set  to  adequate  largeness.  Therefore  complex 
machinings  of  both  the  front  and  rear  parts  of  the 
workpiece  can  be  achieved. 

FIGS.  7,  8  and  9  show  a  modified  lathe  accord- 
20  ing  to  a  second  embodiment  of  this  invention.  Parts 

similar  to  those  of  the  first  embodiment  are  des- 
ignated  by  like  reference  numerals;  their  detailed 
description  is  omitted  here  for  clarity. 

For  a  significant  feature  of  this  second  embodi- 
25  ment,  the  second  headstock  44  is  slidable  only 

along  the  first  machining  axis  100  and,  unlike  the 
first  embodiment,  is  not  slidable  in  a  direction 
perpendicular  to  the  first  machining  axis  100. 

Likewise,  the  second  guide  bush  50  is  located 
30  in  axial  alignment  with  the  first  machining  axis  100, 

and  is  supported  by  the  guide  bush  holder  52  fixed 
to  the  base  40. 

The  lathe  of  this  second  embodiment  is  simple 
in  construction.  Further,  since  the  second  head- 

35  stock  is  from  any  lateral  sliding  movement,  it  is 
possible  to  shorten  the  machining  cycle  to  such 
extent. 

To  obtain  adequate  moving  allowance  for  the 
individual  cutting  tools  when  performing  the  front 

40  and  rear  machinings  concurrently,  the  second 
headstock  44  moves  along  the  first  machining  axis 
to  an  adequate  extent,  as  indicated  by  the  arrow  D. 

According  to  the  second  embodiment,  in  which 
the  lathe  has  a  common  machining  axis  for  the 

45  front  and  rear  machinings,  the  workpiece  can  be 
supported  at  two  points  by  the  first  guide  bush  36 
and  the  second  guide  bush  50  during  the  front 
machining,  if  necessary. 

FIGS.  10A  through  10D  show  a  cycle  of  pro- 
50  gressive  machining  steps  according  to  the  second 

embodiment. 
FIG.  10A  shows  the  front  machining  step  by 

the  first  headstock  14,  during  which  the  second 
headstock  44  is  fully  retracted  to  the  right  on  the 

55  first  machining  axis  100. 
FIG.  10B  shows  the  step  in  which  the  work- 

piece  W  is  severed  off  the  blank  material  M.  In  this 
embodiment,  the  blank  material  M  is  advanced 
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from  the  first  headstock  14  adequately,  whereupon 
the  workpiece  W  is  cut  off  by  the  cutting  tool  54  as 
it  is  supported  by  the  second  guide  bush  50. 

With  this  two-point  support  system,  an  ade- 
quately  large  overhang  of  the  workpiece  can  be 
obtained  during  the  front  machining.  The  rear  ma- 
chining  and  the  front  machining  can  be  started 
directly  from  the  position  of  FIG.  10B,  thus  shor- 
tening  the  machining  cycle  to  a  minimum. 

FIG.  10C  shows  the  step  in  which  the  work- 
piece  W  severed  off  the  blank  material  M  is  under 
the  rear  machining.  At  that  time  the  blank  material 
M  is  under  the  next  front  machining. 

FIG.  10D  shows  the  step  in  which  the  work- 
piece  W  completed  with  the  rear  machining  is 
being  discharged  as  indicated  by  an  arrow.  The 
various  members  is  returned  from  this  position  to 
the  position  of  FIG.  10A  ready  for  the  next  rear 
machining.  The  foregoing  steps  are  repeated.  Thus 
a  shortened  automatic  machining  cycle  has  been 
completed. 

To  sum  up  the  foregoing,  according  to  this 
invention,  since  the  second  guide  bush  is  added  to 
intermediately  guide  the  workpiece  during  the  rear 
machining,  it  is  possible  to  take  an  adequately 
large  overhang  of  the  workpiece  during  the  rear 
machining.  Consequently  a  variety  of  kinds  of 
machinings  can  be  possible.  Further  the  entire  ma- 
chining  cycle  can  be  divided  into  front  and  rear 
machinings,  thus  shortening  the  machining  cycle  to 
a  minimum. 

In  machining  a  blank  material  on  an  automatic 
lathe  of  the  type  having  first  and  second  head- 
stocks  slidably  carried  along  a  bed,  the  first  and 
second  headstocks  are  slidable  along  their  respec- 
tive  machining  axes,  and  the  first  headstock  grips 
the  blank  material  to  take  a  front  machining,  where- 
upon  the  semi-machined  blank  material,  i.e.,  a  wor- 
kpiece  is  transferred  to  the  second  headstock  to 
take  a  rear  machining.  The  lathe  also  has  first  and 
second  guide  bushes  for  intermediately  guiding  the 
workpiece  near  the  working  point  while  the  work- 
piece  is  gripped  by  the  first  and  second  head- 
stocks.  For  machining  a  blank  material  in  the  form 
of  a  cylindrical  rod  continuously,  the  entire  machin- 
ing  cycle  can  be  divided  into  the  front  and  rear 
machinings.  Thus  it  is  possible  to  shorten  the  ma- 
chining  cycle  period. 

Claims 

1.  A  headstock-reciprocating-type  automatic  lathe 
comprising: 

a)  a  bed  (10); 
b)  a  first  headstock  (14)  slideably  carried  on 
said  bed  (10)  for  gripping  one  end  of  a 
blank  material,  said  first  headstock  (14)  be- 
ing  capable  of  rotating  and  moving  said 

blank  material  on  and  along  a  first  machin- 
ing  axis  (100)  for  front  machining  to  provide 
a  workpiece; 
c)  a  first  guide  bush  (36)  in  axial  alignment 

5  with  said  first  headstock  (14)  for  intermedi- 
ately  guiding  said  blank  material  near  a 
working  point  of  a  cutting  tool  (32)  during 
said  front  machining; 
d)  a  second  headstock  (44)  slideably  carried 

io  on  said  bed  (10)  for  gripping  the  other  end 
of  said  workpiece  in  axial  alignment  with 
said  first  headstock  (14)  after  completion  of 
said  front  machining  of  said  workpiece  by 
said  first  headstock  (14),  said  second  head- 

15  stock  (44)  being  capable  of  rotating  and 
moving  said  workpiece  on  and  along  said 
first  machining  axis  for  rear  machining; 
characterised  in  that 
e)  said  first  guide  bush  (36)  is  fixed  to  said 

20  bed  and  that 
f)  a  second  guide  bush  (50)  fixed  to  said 
bed  in  axial  alignment  with  said  second 
headstock  (44)  for  intermediately  guiding 
said  workpiece  near  said  working  point  of 

25  the  cutting  tool  (54)  during  the  rear  machin- 
ing. 

2.  A  headstock-reciprocating-type  automatic  lathe 
according  to  claim  1,  wherein  said  second 

30  headstock  (44)  is  slidable  in  a  direction  per- 
pendicular  to  said  first  machining  axis  (100) 
and  has  a  second  machining  axis  (300)  dif- 
ferent  from  the  first  machining  axis  (100)  of 
said  first  headstock  (14),  said  second  guide 

35  bush  (50)  being  locatable  on  said  rear  machin- 
ing  axis. 

3.  A  headstock-reciprocating-type  automatic  lathe 
according  to  claim  1,  wherein  said  first  (14) 

40  and  second  (44)  headstocks  are  exclusively 
axially  aligned  with  each  other. 

4.  A  method  of  machining  a  blank  material  on  a 
headstock-reciprocating-type  automatic  lathe, 

45  said  method  comprising  the  steps  of: 
gripping  one  end  of  said  blank  material 

with  a  first  headstock  (14); 
providing  a  first  guide  bush  (36)  fixed  on 

the  bed  (10)  adjacent  said  first  headstock  (14) 
50  to  intermediately  guide  and  support  said  blank 

material; 
axially  aligning  said  first  headstock  (14) 

and  said  first  guide  bush  (36)  along  a  first 
machining  axis  (100); 

55  machining  a  front  part  of  said  blank  ma- 
terial  with  a  cutting  tool  (32,  34)  to  provide  a 
workpiece  while  moving  said  first  headstock 
(14)  and  said  blank  material  along  said  first 
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machining  axis  (100)  and  providing  said  first 
guide  bush  (36)  near  a  working  point  of  said 
cutting  tool  (32,  34); 

holding  a  second  headstock  (44)  in  a  stan- 
dby  position  remote  from  said  first  machining  5 
axis  (100)  of  said  first  headstock  (14); 

gripping  another  end  of  said  workpiece  by 
said  second  headstock  (44)  in  axial  alignment 
with  said  first  headstock  (14)  upon  completion 
of  machining  of  said  front  part;  10 

severing  the  workpiece  from  said  blank 
material,  with  the  workpiece  gripped  by  said 
second  headstock  (44); 

providing  a  second  guide  bush  (50)  fixed 
on  said  bed  (10)  adjacent  said  second  head-  is 
stock  (44)  to  intermediately  guide  and  support 
said  workpiece; 

axially  aligning  said  second  headstock  (44) 
and  said  second  guide  bush  (50)  along  a  sec- 
ond  machining  axis  (300);  20 

machining  a  rear  part  of  said  workpiece 
with  a  cutting  tool  (54)  while  moving  said  sec- 
ond  headstock  (44)  along  said  second  machin- 
ing  axis  (300)  and  providing  said  second  guide 
bush  (50)  near  a  working  point  of  said  cutting  25 
tool  (54); 

during  machining  of  said  rear  part,  machin- 
ing  a  front  part  of  a  next  blank  material  gripped 
by  said  first  headstock  (14);  and  upon  comple- 
tion  of  said  rear  machining,  discharging  said  30 
workpiece  from  said  headstock  (44). 

5.  A  method  according  to  claim  4,  wherein  during 
said  front  machining  by  said  first  headstock 
(14),  said  second  headstock  (44)  stands  by  on  35 
said  second  machining  axis  (300)  remote  from 
said  first  headstock  (14). 

c)  einer  ersten,  mit  dem  ersten  Spindelstock 
(14)  fluchtenden  Fuhrungshulse  (36),  die 
das  Rohmaterial  in  der  Nahe  eines  Arbeits- 
punktes  eines  Schneidwerkzeugs  (32)  beim 
vorderen  Bearbeiten  intermediar  fuhrt; 
d)  einem  zweiten,  am  Maschinenbett  (10) 
verschiebbar  angeordneten  Spindelstock 
(44)  zum  Spannen  des  anderen  Endes  des 
Werkstucks  in  axialer  Ausrichtung  mit  dem 
ersten  Spindelstock  (14)  nach  Beendigung 
der  vorderen  Bearbeitung  des  Werkstucks 
durch  den  ersten  Spindelstock  (14),  wobei 
der  zweite  Spindelstock  (44)  das  Werkstuck 
an  und  entlang  der  ersten  Bearbeitungsach- 
se  zum  Bearbeiten  am  hinteren  Ende  dre- 
hen  und  bewegen  kann; 
dadurch  gekennzeichnet,  dal3 
e)  die  erste  Fuhrungshulse  (36)  am  Maschi- 
nenbett  (10)  angeordnet  ist;  und  dal3 
e)  am  Maschinenbett  (10)  eine  zweite  Fuh- 
rungshulse  (50)  angeordnet  ist,  die  mit  dem 
zweiten  Spindelstock  (44)  fluchtet,  urn  das 
Werkstuck  in  der  Nahe  des  Arbeitspunktes 
des  Schneidwerkzeugs  (54)  beim  Bearbei- 
ten  des  hinteren  Teils  intermediar  zu  fuh- 
ren. 

2.  Drehautomat  mit  verschiebbarem  Spindelstock 
nach  Anspruch  1,  dadurch  gekennzeichnet, 
dal3  der  zweite  Spindelstock  (44)  in  einer  Rich- 
tung  rechtwinklig  zur  ersten  Bearbeitungsachse 
(100)  verschiebbar  ist  und  eine  zweite  Bearbei- 
tungsachse  (300)  hat,  die  von  der  ersten  Bear- 
beitungsachse  (100)  des  ersten  Spindelstocks 
(14)  abweicht,  und  dal3  die  zweite  Fuhrungs- 
hulse  (50)  an  der  ruckwartigen  Bearbeitungs- 
achse  (300)  angeordnet  werden  kann. 

6.  A  method  according  to  claim  4,  wherein  during 
said  front  machining  by  said  first  headstock 
(14),  said  second  headstock  (44)  stands  by  on 
said  first  machining  axis  (100)  of  said  first 
headstock  (14)  remotely  therefrom. 

3.  Drehautomat  mit  verschiebbarem  Spindelstock 
40  nach  Anspruch  1,  dadurch  gekennzeichnet, 

dal3  der  erste  Spindelstock  (14)  und  der  zweite 
Spindelstock  (44)  ausschlieBlich  axial  aufeinan- 
der  ausgerichtet  sind. 

Patentanspruche 

1.  Drehautomat  mit  verschiebbarem  Spindelstock 
mit: 

a)  einem  Maschinenbett  (10); 
b)  einem  ersten,  am  Maschinenbett  (10) 
verschiebbar  angeordneten  Spindelstock 
(14)  zum  Spannen  eines  Endes  von  Rohma- 
terial,  der  rotieren  und  das  Rohmaterial  an 
und  entlang  einer  ersten  Bearbeitungsachse 
(100)  bewegen  kann,  urn  es  am  vorderen 
Ende  zur  Bildung  eines  Werkstucks  zu  be- 
arbeiten; 

45  4.  Verfahren  zum  Bearbeiten  von  Rohmaterial  mit 
einem  Drehautomaten  mit  verschiebbarem 
Spindelstock,  mit  folgenden  Verfahrensschrit- 
ten: 
Spannen  des  Rohmaterials  an  einem  Ende  mit 

50  einem  ersten  Spindelstock  (14); 
Anordnen  einer  ersten,  am  Maschinenbett  (10) 
befestigten  Fuhrungshulse  in  der  Nahe  des 
ersten  Spindelstocks  (14),  urn  das  Rohmaterial 
intermediar  zu  fuhren  und  zu  unterstutzen; 

55  Ausrichten  des  ersten  Spindelstocks  (14)  und 
der  ersten  Fuhrungshulse  (36)  in  Axialrichtung 
entlang  einer  ersten  Bearbeitungsachse  (100); 
Bearbeiten  eines  vorderen  Bereichs  des  Roh- 
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materials  mit  einem  Schneidwerkzeug  (32,  34) 
zur  Bildung  eines  Werkstucks,  wahrend  der 
erste  Spindelstock  (14)  und  das  Rohmaterial 
entlang  der  Bearbeitungsachse  (100)  bewegt 
wird,  und  Anordnen  der  ersten  Fuhrungshulse 
(36)  in  der  Nahe  eines  Arbeitspunktes  des 
Schneidwerkzeugs  (32,  34);  Halten  eines  zwei- 
ten  Spindelstocks  (44)  in  einer  Wartestellung 
entfernt  von  der  ersten  Bearbeitungsachse 
(100)  des  ersten  Spindelstocks  (14); 
Spannen  des  Werkstucks  am  anderen  Ende 
mit  Hilfe  des  zweiten  Spindelstocks  (44)  in 
Axialausrichtung  mit  dem  ersten  Spindelstock 
(14),  nachdem  die  Bearbeitung  des  vorderen 
Bereichs  beendet  wurde; 
Abtrennen  des  Werkstucks  von  dem  Rohmate- 
rial,  wobei  das  Werkstuck  im  zweiten  Spindel- 
stock  (44)  gespannt  ist; 
Vorsehen  einer  zweiten,  am  Maschinenbett 
(10)  angeordneten  Fuhrungshulse  (50)  zum  in- 
termediaren  Fuhren  und  Unterstutzen  des 
Werkstucks; 
Axiales  Ausrichten  des  zweiten  Spindelstocks 
(44)  und  der  zweiten  Fuhrungshulse  (50)  in 
Richtung  einer  zweiten  Bearbeitungsachse 
(300); 
Bearbeiten  des  hinteren  Bereichs  des  Werk- 
stucks  mit  einem  Schneidwerkzeug  (54),  wah- 
rend  der  zweite  Spindelstock  (44)  entlang  der 
zweiten  Bearbeitungsachse  (300)  bewegt  wird, 
und  Anordnen  der  zweiten  Fuhrungshulse  (50) 
in  der  Nahe  eines  Arbeitspunktes  des  Schneid- 
werkzeugs  (54); 
wahrend  des  Bearbeitens  des  hinteren  Werk- 
stuckteils,  Bearbeiten  eines  vorderen  Teils  ei- 
nes  folgenden  im  ersten  Spindelstock  (14)  ein- 
gespannten  Rohmaterials;  und  AusstoBen  des 
Werkstucks  aus  dem  zweiten  Spindelstock 
(44)  nach  Beendigung  der  ruckwartigen  Bear- 
beitung. 

5.  Verfahren  nach  Anspruch  4,  dadurch  gekenn- 
zeichnet,  dal3  wahrend  des  Bearbeitens  am 
vorderen  Teil  mittels  des  ersten  Spindelstocks 
(14)  der  zweite  Spindelstock  (44)  in  Wartestel- 
lung  an  der  zweiten  Bearbeitungsachse  (300) 
im  Abstand  vom  ersten  Spindelstock  (14) 
steht. 

6.  Verfahren  nach  Anspruch  4,  dadurch  gekenn- 
zeichnet,  dal3  wahrend  des  Bearbeitens  am 
vorderen  Teil  mittels  des  ersten  Spindelstocks 
(14)  der  zweite  Spindelstock  (44)  in  Wartestel- 
lung  an  der  ersten  Bearbeitungsachse  (100) 
des  ersten  Spindelstocks  (14)  im  Abstand  vom 
diesem  steht. 

Revendications 

1.  Tour  automatique  de  type  a  poupee  deplaga- 
ble  dans  un  sens  et  dans  I'autre,  comprenant  : 

5  a)  un  banc  (10); 
b)  une  premiere  poupee  (14),  montee  cou- 
lissante  sur  ledit  banc  (10)  pour  saisir  une 
extremite  d'un  materiau  de  flan,  ladite  pre- 
miere  poupee  (14)  etant  capable  de  tourner 

io  et  de  deplacer  ledit  materiau  de  flan  sur  et 
le  long  d'un  premier  axe  d'usinage  (100), 
pour  un  usinage  avant,  afin  de  produire  une 
piece  a  usiner; 
c)  un  premier  manchon  de  guidage  (36), 

is  aligne  axialement  avec  ladite  premiere  pou- 
pee  (14),  pour  guider  de  fagon  intermediaire 
ledit  materiau  de  flan  a  proximite  d'un  point 
de  travail  d'un  outil  de  coupe  (32),  durant 
ledit  usinage  avant; 

20  d)  une  deuxieme  poupee  (44),  montee  cou- 
lissante  sur  ledit  banc  (10),  pour  prendre 
I'autre  extremite  de  ladite  piece  a  usiner,  en 
alignement  axial  avec  ladite  premiere  pou- 
pee  (14),  a  la  fin  dudit  usinage  avant  de 

25  ladite  piece  a  usiner  par  ladite  premiere 
poupee  (14),  ladite  deuxieme  poupee  (14) 
etant  capable  de  tourner  et  de  deplacer 
ladite  piece  a  usiner  sur  le,  et  le  long  du,  dit 
premier  axe  d'usinage,  pour  un  usinage  ar- 

30  riere;  caracterise  en  ce  que 
e)  ledit  premier  manchon  de  guidage  (36) 
est  fixe  audit  banc  et  en  ce  que 
f)  un  deuxieme  manchon  de  guidage  (50), 
fixe  audit  banc  en  alignement  axiale  avec 

35  ladite  deuxieme  poupee  (14),  sert  a  guider 
de  fagon  intermediaire  ladite  piece  a  usiner 
a  proximite  dudit  point  de  travail  de  I'outil 
(54)  durant  I'usinage  arriere. 

40  2.  Tour  automatique  de  type  a  poupee  deplaga- 
ble  dans  un  sens  et  dans  I'autre  selon  la 
revendication  1,  dans  lequel  ladite  deuxieme 
poupee  (44)  peut  coulisser  dans  une  direction 
perpendiculaire  audit  premier  axe  d'usinage 

45  (100)  et  a  un  deuxieme  axe  d'usinage  (100) 
different  du  premier  axe  d'usinage  (100)  de 
ladite  premiere  poupee  (14),  ledit  deuxieme 
manchon  de  guidage  (50)  pouvant  etre  situe 
sur  ledit  axe  d'usinage  arriere. 

50 
3.  Tour  automatique  de  type  a  poupee  deplaga- 

ble  dans  un  sens  et  dans  I'autre  selon  la 
revendication  1,  dans  lequel  lesdites  premiere 
(14)  et  deuxieme  (44)  poupees  sont  exclusive- 

55  ment  alignees  axialement  I'une  par  rapport  a 
I'autre. 
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4.  Precede  d'usinage  d'un  materiau  de  flan  sur 
un  tour  automatique  de  type  a  poupee  se 
deplagant  dans  un  sens  et  dans  I'autre,  ledit 
procede  comprenant  les  etapes  : 

de  prehension  d'une  extremite  dudit  mate- 
riau  de  flan  a  I'aide  d'une  premiere  poupee 
(14); 

d'agencement  d'un  premier  manchon  de 
guidage  (36)  fixe  sur  le  banc  (10),  de  maniere 
adjacente  a  ladite  premiere  poupee  (14),  pour 
guider  et  supporter  de  fagon  intermediaire  ledit 
materiau  de  flan; 

d'alignement  axial  de  ladite  premiere  pou- 
pee  (14)  et  dudit  premier  manchon  de  guidage 
(36)  le  long  d'un  premier  axe  d'usinage  (100); 

d'usinage  d'une  partie  avant  dudit  mate- 
riau  de  flan  a  I'aide  d'un  outil  de  coupe  (32, 
34)  pour  produire  une  piece  a  usiner,  tout  en 
deplagant  ladite  premiere  tete  (14)  et  ledit  ma- 
teriau  de  flan  le  long  dudit  premier  axe  d'usi- 
nage  (100)  et  en  fournissant  ledit  premier  man- 
chon  de  guidage  (36)  a  proximite  d'un  point  de 
travail  dudit  outil  de  coupe  (32,  34); 

de  maintien  d'une  deuxieme  poupee  (44) 
dans  une  position  d'attente  eloignee  dudit  pre- 
mier  axe  d'usinage  (100)  de  la  dite  premiere 
poupee  (14); 

de  prehension  d'une  autre  extremite  de 
ladite  piece  a  usiner  par  ladite  deuxieme  pou- 
pee  (14),  en  alignement  axial  avec  ladite  pre- 
miere  poupee  (14),  a  la  fin  de  I'usinage  de 
ladite  partie  avant; 

de  separation  de  la  piece  a  usiner  depuis 
ledit  materiau  de  flan,  la  piece  a  usiner  etant 
saisie  par  ladite  deuxieme  poupee  (44); 

d'agencement  d'un  deuxieme  manchon  de 
guidage  (50)  monte  fixe  sur  ledit  banc  (10),  de 
maniere  adjacente  a  ladite  deuxieme  poupee 
(44),  pour  guider  et  supporter  de  fagon  inter- 
mediaire  de  ladite  piece  a  usiner; 

d'alignement  axial  de  ladite  deuxieme  pou- 
pee  (44)  et  dudit  deuxieme  manchon  de  guida- 
ge  (50)  le  long  d'un  deuxieme  axe  d'usinage 
(300); 

d'usinage  de  la  partie  arriere  de  ladite 
piece  usiner  a  I'aide  d'un  outil  de  coupe  (54) 
tout  en  deplagant  ladite  deuxieme  poupee  (44) 
le  long  dudit  deuxieme  axe  d'usinage  (300)  et 
agencement  dudit  deuxieme  manchon  de  gui- 
dage  (50)  a  proximite  d'un  point  de  travail 
dudit  outil  de  coupe  (54); 

durant  I'usinage  de  ladite  partie  arriere, 
d'usinage  d'une  partie  avant  d'un  materiau  de 
flan  suivant,  saisie  par  ladite  premiere  poupee 
(14);  et,  a  la  fin  dudit  usinage  arriere,  evacua- 
tion  de  ladite  piece  a  usiner  depuis  ladite 
poupee  (44). 

5.  Procede  selon  la  revendication  4,  dans  lequel, 
durant  ledit  usinage  avant  effectue  par  ladite 
premiere  poupee  (14),  ladite  deuxieme  poupee 
(44)  attend  sur  ledit  deuxieme  axe  d'usinage 

5  (300),  a  distance  de  ladite  premiere  poupee 
(14). 

6.  Procede  selon  la  revendication  4,  dans  lequel, 
durant  ledit  usinage  avant  effectue  par  ladite 

io  premiere  poupee  (14),  ladite  deuxieme  poupee 
(44)  attend  sur  ledit  premier  axe  d'usinage 
(100)  de  ladite  premiere  poupee  (14),  a  distan- 
ce  de  cette  derniere. 
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