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Description 

The  present  application  relates  to  chuck  struc- 
tures  for  use  in  winding  machines,  particularly  but 
not  exclusively  in  high  speed  winding  machines  for 
take-up  of  synthetic  plastics  filament.  In  this  con- 
text,  "high  speed"  refers  to  speeds  in  excess  of 
3000  m/min.  and  especially  to  speeds  in  excess  of 
5000  m/min. 

Prior  Art 

Filament  winders  designed  for  take-up  of  syn- 
thetic  plastics  filament  can  be  classified  into  two 
types  -  those  intended  for  take-up  of  relatively 
coarse  (heavy  denier  or  heavy  titre)  filaments  and 
those  intended  for  take-up  of  relatively  fine  fila- 
ments.  The  coarser  filaments  are  normally  used  for 
industrial  purposes,  in  tire  cord  and  in  carpet  yarn; 
the  finer  filaments  are  generally  used  for  textile 
purposes.  The  coarser  filaments  have  a  much 
greater  breaking  strength  than  the  finer  filaments. 
The  difference  in  the  breaking  strength  of  the  two 
filament  types  has  in  the  past  exerted  a  substantial 
influence  on  the  design  of  chuck  (also  called 
"spindle"  or  "mandrel")  for  use  in  continuous  or 
wasteless  winders.  Examples  of  such  winders  can 
be  seen  from  European  Patent  Specification  No. 
73930  and  United  States  Patents  4298I7I;  40I4476 
and  4I86890.  Examples  of  chucks  for  such  winders 
can  be  seen  from  United  States  Patents  43369I2 
and  4460I33. 

As  will  be  seen  from  the  specifications  referred 
to  above,  a  continuous  winder  comprises  at  least 
two  chucks,  one  of  which  is  held  on  standby  while 
a  package  is  formed  on  the  other  chuck.  When  the 
package  is  complete,  a  changeover  is  effected  in 
the  course  of  which  the  thread  being  wound  is 
transferred  to  the  "incoming"  chuck  while  the 
"outgoing"  chuck  is  moved  to  a  doffing  position.  In 
the  latter,  the  completed  package  can  be  removed 
and  replaced  by  a  fresh  bobbin  tube,  ready  for  an 
other  changeover  when  the  ongoing  package  wind- 
ing  operation  is  completed. 

In  continuous  winders  it  is  necessary  to  catch 
the  thread  on  the  incoming  chuck  and  to  sever  the 
thread  between  the  incoming  and  outgoing  chucks. 
For  finer  filaments  it  has  been  possible  to  provide 
catching  slots  in  the  bobbin  tubes  and  to  rely  upon 
tearing  of  the  filament  between  the  incoming  and 
outgoing  chucks  after  catching  of  the  filament  on 
the  incoming  chuck.  For  coarser  filaments,  how- 
ever,  it  has  been  necessary  to  incorporate  catching 
and  severing  devices  in  the  chuck  structure,  for 
example  as  described  in  United  States  Patents 
4I067II;  4477034;  43369I2  and  4460I33  and  in  Eu- 
ropean  Patent  No.  470. 

Chucks  designed  for  use  with  finer  filaments 

have  included  a  tube  functioning  simultaneously  as 
an  outer  casing  (or  shell)  of  the  chuck  and  the 
major  structural  element  thereof  providing  both  the 
strength  and  stiffness  of  the  cantilever-mounted 

5  chuck  in  use.  This  tube  has  been  secured  at  one 
end  to  a  hollow  stubshaft  cooperating  with  bearings 
in  the  cantilever  mounting  for  the  chuck  in  the 
winder.  However,  the  join  between  the  stubshaft 
and  the  tube  inevitably  reduces  the  space  available 

io  within  the  end  portion  of  the  tube  and  production  of 
an  adequate  join  can  also  give  rise  to  problems. 
The  space  within  the  tube  is  always  important  for 
the  design  of  the  bobbin  tube  clamping  and  locat- 
ing  systems  carried  within  the  tube  in  use. 

75  A  different  chuck  design  is  used  for  coarser 
filaments.  In  this  alternative  design,  the  major  struc- 
tural  element  providing  strength  and  stiffness  to  the 
chuck  is  a  longitudinal  "core"  tube.  The  thread- 
catching  and  severing  structures,  and  the  bobbin 

20  tube  clamping  systems  are  carried  on  the  exterior 
of  this  core  tube,  and  the  assembly  is  partially 
enclosed  in  a  surrounding  casing.  The  latter  has, 
however,  no  structural  function,  and  it  is  interrupted 
to  enable  access  of  the  thread  to  the  catching  and 

25  severing  structures. 
For  given  materials  in  the  load  bearing  tube, 

and  a  given  proportion  of  the  chuck  cross  section 
allocated  to  that  tube,  a  chuck  of  the  second  type 
will  be  neither  as  strong  nor  as  stiff  as  a  chuck  of 

30  the  first  type.  Furthermore,  the  externally  mounted 
elements  are  not  as  securely  retained  as  corre- 
sponding  elements  in  a  chuck  of  the  first  type. 

EP-B1-78  978  shows  a  chuck  structure  com- 
prising  a  main  structural  element  having  a  rear 

35  portion  supported  in  a  pair  of  bearings  and  a  front 
portion  which  carries  elastic  bobbin  holding  mem- 
bers  and  an  operating  system  for  those  members. 
The  operating  system  comprises  a  piston  and  cyl- 
inder  unit  provided  at  the  front  end  of  the  structure 

40  and  a  "spacer"  in  the  form  of  a  sleeve  extending 
back  over  the  front  portion.  A  tube  to  be  held  on 
the  chuck  structure  is  fitted  over  the  outwardly 
facing  surfaces  provided  by  the  spacer  while  the 
latter  is  operated  to  allow  the  elasticity  of  the 

45  bobbin  holding  members  to  retract  the  operative 
ends  thereof  sufficiently  to  enable  mounting  or 
removal  of  a  bobbin  tube. 

DE-C2-30  39  064  shows  a  chuck  structure 
comprising  an  inner  sleeve  mounted  by  ball  bear- 

so  ings  on  a  support  arm  fixed  to  the  machine  frame 
and  carrying  an  outer  sleeve.  A  bobbin  tube  clamp- 
ing  and  releasing  system  is  provided  between  the 
inner  and  outer  sleeves. 

US-C-3,030,039  shows  a  chuck  structure  com- 
55  prising  a  central  spindle  and  an  outer  sleeve  which 

receives  bobbin  tubes  to  be  held  on  the  chuck 
structure.  The  outer  sleeve  is  secured  by  screws  to 
"support  rings".  Each  support  ring  is  provided  with 
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a  set  of  three  locking  pins  which  can  be  urged 
outwardly  to  grip  an  associated  bobbin  tube  at  its 
mid-length.  The  sets  of  locking  pins  are  said  to  be 
operable  independently  of  each  other,  this  indepen- 
dence  being  provided  by  a  compression  spring 
transferring  operating  force  from  the  "expander"  for 
one  set  to  the  "expander"  for  the  other  set.  It  is 
nowhere  apparent  from  the  description  or  the  draw- 
ings  how  the  outer  sleeve  should  be  secured  rela- 
tive  to  the  spindle.  The  description  states  (at  col- 
umn  6,  lines  13  to  15)  that  the  support  ring  assem- 
blies  are  secured  to  the  spindle,  but  this  connec- 
tion  is  not  illustrated  in  the  drawings  or  further 
described  in  the  text.  The  description  also  refers  to 
connection  of  the  outer  sleeve  with  the  support 
rings  by  means  of  screws  (column  6,  lines  32  to 
35)  "to  hold  the  sleeve  in  place  on  the  support 
rings". 

The  tubular  sleeve  is  closed  by  a  "spring  stop" 
(column  6,  line  63)  at  the  outboard  end  and  a  "stop 
or  positioning  member"  (column  7,  line  54)  at  the 
inboard  end.  There  is  no  description  of  the  manner 
in  which  these  elements  are  mounted  in  the  chuck 
structure. 

All  three  publications  discussed  in  the  imme- 
diately  preceding  paragraphs  are  of  the  type  in 
which  strength  is  provided  by  a  central  support 
element  or  shaft.  The  outermost  (bobbin  tube  re- 
ceiving)  element  performs  at  most  an  auxiliary  op- 
erating  function  or  acts  simply  as  a  casing  or  as  a 
support  for  auxiliary  elements  of  the  structure. 

The  Invention 

It  is  the  object  of  this  invention  to  provide  a 
chuck  which,  within  the  confines  defined  by  given 
tube  (package  core)  sizes,  enables  improved 
utilisation  of  space  within  the  hollow  chuck  shell 
while  nevertheless  providing  adequate  strength  for 
practical  operations. 

The  solution  to  this  problem  is  set  out  in  the 
characterising  clause  of  claim  1  . 

Preferably  both  the  first  and  second  portions 
are  made  of  steel.  The  second  portion  may  be 
provided  at  its  end  remote  from  the  first  portion 
with  a  coupling  enabling  transmission  of  a  pressure 
medium,  preferably  air,  to  the  interior  of  the  cham- 
ber  in  the  first  portion  via  the  hollow  interior  of  the 
second  portion. 

A  chuck  according  to  the  invention  may  be 
provided  with  a  tube  engaging  element  for  move- 
ment  radially  of  the  chuck  between  an  operating 
position  engaging  the  interior  of  a  bobbin  tube  and 
an  inoperative  position  releasing  the  tube.  The  ele- 
ment  may  comprise  a  head  portion  having  a  sur- 
face  adapted  to  engage  the  tube,  a  hollow  body 
portion  and  a  foot  portion  having  a  surface  adapted 
to  slide  on  a  wedging  member  for  moving  the 

element  between  the  operative  and  inoperative  po- 
sitions.  The  foot  portion  may  have  projections  pre- 
venting  the  element  from  passing  through  an  open- 
ing  in  a  casing  portion  of  the  chuck.  The  hollow 

5  body  portion  may  be  open  at  the  foot  end  thereof. 
The  surface  adapted  to  slide  on  the  wedging  mem- 
ber  may  then  comprise  a  rim  at  the  foot  end  of  the 
body  portion  together  with  the  surfaces  on  the 
projections.  The  element  is  preferably  made  in  one 

io  piece  from  a  light  weight  material  such  as  a  plas- 
tics  material.  An  element  of  this  type  has  a  low 
mass  compared  to  a  solid  element,  and  thus  is 
subjected  to  a  relatively  low  centrifugal  force  in 
use.  A  chuck  design  incorporating  such  elements 

is  can  therefore  be  arranged  to  ensure  that,  in  use, 
the  element  is  contacted  at  all  times  by  the  wedg- 
ing  member  and  can  be  centered  by  that  member 
relative  to  the  chuck. 

The  first  tubular  portion  may  have  at  least  one 
20  pair  of  openings  and  an  associated  tube-positioning 

member  with  first  and  second  arms.  The  member 
is  arranged  in  the  chamber  for  movement  between 
a  first  position,  in  which  the  first  arm  passes 
through  one  opening  of  the  pair  to  project  beyond 

25  the  outer  circumference  of  the  first  tubular  portion 
while  the  second  arm  is  located  within  that  outer 
circumference,  and  a  second  position  in  which  the 
second  arm  passes  through  the  other  opening  of 
the  pair  to  project  beyond  the  outer  circumference 

30  of  the  tubular  portion  while  the  first  arm  is  located 
within  that  outer  circumference.  The  tube-position- 
ing  member  may  have  a  generally  part-circular 
configuration.  Means  can  be  provided  within  a 
chamber  to  urge  the  tube  positioning  member  into 

35  one  of  the  positions.  In  comparison  with  known 
types  of  tube  positioning  members,  for  example  as 
disclosed  in  United  States  Patent  Specification  No. 
4056237,  the  arrangement  defined  above  provides 
substantially  improved  guidance  and  retention  of 

40  the  member  in  the  tubular  portion. 

Embodiments  of  the  invention 

By  way  of  example  some  embodiments  of  the 
45  invention  will  now  be  disclosed  in  further  detail  with 

reference  to  the  accompanying  diagrammatic  draw- 
ings,  in  which 

Fig.  1  is  a  sectioned  side  elevation  of  a 
chuck  according  to  the  invention, 

50  Fig.  2  is  a  sectioned  side  elevation  of  the 
bearing  part  of  a  chuck  according  to 
the  principles  described  with  refer- 
ence  to  Fig.  I, 

Fig.  3  is  a  side  elevation  of  the  junction 
55  region  between  the  bearing  part 

shown  in  Fig.  2  and  a  cantilever  part 
shown  in  Fig.  4, 

Fig.  4  is  a  sectioned  side  elevation  of  a  part 

3 
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of  the  chuck  containing  bobbin  tube 
gripping  and  locating  elements, 

Fig.  5  is  a  sectioned  side  elevation  of  the 
free  end  of  the  chuck  shown  in  Figs. 
2  to  4, 

Fig.  6  is  a  sectioned  side  elevation  of  a 
bobbin  tube  engaging  element  suit- 
able  for  use  in  a  system  as  shown  in 
Fig.  4, 

Fig.  7  is  a  plan  view  of  the  element  shown 
in  Fig.  6 

Fig.  8  is  a  front  elevation  of  the  element 
shown  in  Figs.  6  and  7 

Fig.  9  is  a  diagrammatic  side  elevation 
showing  the  combination  of  an  ele- 
ment  as  illustrated  in  Figs.  6  to  8 
with  an  operating  system  as  shown 
in  Fig.  4, 

Fig.  10  is  a  diagram  similar  to  Fig.  4  and 
showing  additional  detail  of  part  of 
that  Fig. 

Fig.  II  shows  an  axial  section  of  a  detail 
taken  from  Fig.  10 

Fig.  12  shows  a  series  of  diagrams  repre- 
senting  various  positions  of  a  part 
shown  in  Figs.  10  and  11, 

Fig.  13  is  a  sectioned  side  elevation  of  a 
further  detail  taken  from  Fig.  10, 

Fig.  14  shows  an  axial  section  of  the  detail 
shown  in  Fig.  13. 

The  chucks  referred  to  below  in  the  description 
of  the  drawings  are  intended  for  use  in  filament 
winding  machines  as  disclosed  in  US  Patent  No. 
4298171  and  European  Patent  No.  73930.  The 
function  of  the  chucks  in  use  assumed  to  be  known 
from  those  prior  specifications  and  will  not  be  spe- 
cifically  disclosed  herein.  It  will  be  clear  to  persons 
skilled  in  the  art  that  chucks  based  on  the  relevant 
principles  could  be  used  in  other  winder  designs. 

Chuck  10  shown  in  Fig.  1  comprises  a  bearing 
part  indicated  at  12  and  a  cantilever  part  indicated 
at  14.  Bearing  part  12  comprises  a  stationary  cas- 
ing  16  enclosing  bearings  18  defining  an  axis  of 
rotation  20. 

The  rotational  structure  of  the  chuck  comprises 
a  single,  integral  (one-piece)  load-bearing  element 
which  is  made  up  of  a  first  tubular  portion  22  in  the 
cantilever  part  14,  and  a  second  tubular  portion  24 
extending  from  the  first  portion  22  into  the  bearing 
part  12  to  be  carried  by  the  bearings  therein. 

The  outer  surface  of  tubular  portion  22  is  cylin- 
drical  and  the  diameter  of  the  section  is  such  that 
the  chuck  can  receive  and  support  bobbin  tubes 
such  as  those  indicated  in  dotted  lines  at  26,  260. 
These  tubes  are  normally  specified  by  the  end 
users  of  the  machines.  They  should  be  a  smooth 
sliding  fit  on  the  cylindrical  outer  surface  of  portion 
22  so  as  to  enable  interference  free  donning  of 

tubes  and  doffing  of  completed  thread  packages 
formed  thereon  as  indicated  in  dotted  lines  at  28. 

For  convenience  of  illustration  and  description 
of  the  principles  involved,  all  drawings  show  or 

5  refer  to  a  chuck  designed  to  carry  two  bobbin 
tubes  in  use  to  wind  two  packages  from  two  deliv- 
ered  threads.  The  chuck  is  designed  to  be 
cantilever-mounted  and  the  bobbin  tubes  are 
"donned"  by  moving  them  axially  along  the  chuck 

io  from  the  free  end  thereof.  When  the  chuck  is  ready 
for  use,  therefore,  it  carries  an  "inboard"  bobbin 
tube  26  (near  the  chuck  support)  and  an 
"outboard"  bobbin  tube  260  (near  the  free  end  of 
the  chuck).  The  invention  is  not  limited  to  use  with 

is  only  two  bobbin  tubes,  but  except  where  specifi- 
cally  indicated  to  the  contrary,  all  of  the  features  to 
be  described  for  a  "two-bobbin"  chuck  are  ap- 
plicable  without  alteration  in  a  chuck  carrying  more 
than  two  bobbin  tubes.  The  expressions  "upper" 

20  and  "lower"  are  used  hereinafter  in  the  description 
of  the  drawings;  it  will  be  understood  that  these 
expressions  apply  merely  to  the  dispositions  of  the 
parts  as  they  happen  to  be  illustrated  in  the  Fig- 
ures  and  have  no  significance  in  relation  to  the 

25  operation  of  the  illustrated  parts. 
The  hollow  interior  of  tubular  portion  22  defines 

a  chamber  30  extending  axially  over  almost  the 
whole  length  of  portion  22  and  opening  onto  the 
free  end  of  the  chuck.  The  chamber  is  closed  in 

30  use  by  a  cap  32  secured  to  portion  22  by  any 
suitable  means  (not  shown).  Mounted  within  cham- 
ber  30  are  devices  for  securing  and  centering  each 
bobbin  tube  26  relative  to  tubular  portion  22  for 
rotation  with  that  portion  about  axis  20.  These 

35  devices  have  been  indicated  only  in  block  diagram- 
matic  form  in  Fig.  I;  suitable  embodiments  of  such 
devices  will  be  described  later  with  reference  to 
subsequent  Figures,  and  further  devices  are  al- 
ready  known  in  the  filament  winding  art. 

40  Taking  the  inboard  device  (that  is,  the  device 
nearest  bearing  section  12)  by  way  of  example 
only,  the  device  comprises  a  plurality  of  tube  en- 
gaging  elements  34  passing  through  respective 
openings  in  portion  22.  These  openings  are  equian- 

45  gularly  spaced  around  axis  20.  There  are  com- 
monly  6  or  8  such  openings  with  a  corresponding 
number  of  tube  engaging  elements.  The  elements 
are  movable  radially  between  radially  inward 
(withdrawn)  positions  in  which  they  do  not  interfere 

50  with  doffing  and  donning  of  bobbin  tubes,  and 
radially  outward  (extended)  positions  in  which  they 
secure  the  respective  bobbin  tube  relative  to  por- 
tion  22. 

For  each  bobbin  tube  there  are  two  sets  of 
55  elements  34  located  adjacent  the  inboard  and  out- 

board  ends  respectively  of  the  bobbin  tube  when 
the  latter  is  correctly  axially  located  relative  to 
tubular  portion  22.  For  each  set  of  elements  34 

4 
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there  is  a  respective  moving  means,  the  inboard 
moving  means  being  indicated  at  36.  Each  moving 
means  is  operable  to  move  the  elements  34  of  its 
respective  set  from  the  withdrawn  to  the  extended 
positions,  and  to  enable  return  of  the  elements  to 
the  withdrawn  position.  The  moving  means  are 
selectively  operable  by  an  energising  means  gen- 
erally  indicated  at  38,  extending  axially  along  the 
central  portion  of  chamber  30.  A  suitable  form  of 
energising  means  will  be  disclosed  later  with  refer- 
ence  to  Fig.  4.  Communication  with  the  energising 
means  38  can  be  established  via  a  passage  40 
extending  axially  of  tubular  portion  24. 

Correct  axial  location  of  the  inboard  bobbin 
tube  relative  to  tubular  portion  22  is  assured  by  an 
axial  abutment  42  adjacent  the  inboard  end  of 
portion  22.  The  inboard  bobbin  tube  can  be  pushed 
along  portion  22  into  engagement  with  abutment 
42.  Correct  location  of  the  outboard  bobbin  tube 
260  is  ensured  by  a  locating  element  44  which  is 
caused  to  project  through  a  suitable  opening  in 
portion  22  after  donning  of  the  inboard  bobbin  tube 
26.  When  moved  to  its  extended  position,  element 
44  acts  as  an  abutment  limiting  movement  of  out- 
board  tube  260  towards  the  inboard  end  of  portion 
22. 

As  shown  in  Fig.  I,  the  arrangement  is  such 
that  a  gap  46  is  left  between  the  adjacent  ends  of 
correctly  located  tubes  26,  260.  A  catching  and 
severing  element  48  can  be  caused  to  move  into 
this  gap  after  donning  of  the  tubes.  Elements  44 
and  48  are  carried  by  a  common  support  ring  50 
within  tubular  portion  22.  A  suitable  form  of  ring  50 
will  be  described  later  in  this  specification. 

A  ring  52  similar  to  the  ring  50  is  provided 
adjacent  the  outboard  end  of  the  outboard  tube 
260.  However,  ring  52  carries  only  thread  catching 
and  severing  elements  54,  since  the  outboard  tube 
is  axially  located  by  the  element  44  at  the  inboard 
end  thereof. 

The  various  components  disposed  within  tubu- 
lar  portion  22  are  assembled  therewith  by  insertion 
through  the  open,  free  end  of  the  tubular  portion, 
which  is  thereafter  closed  by  cap  32. 

Before  turning  to  details  of  practical  embodi- 
ments  based  upon  the  principles  illustrated  in  Fig. 
I,  attention  is  drawn  to  the  following  features; 

-  portion  22  is  of  constant  wall  thickness  over 
substantially  its  whole  length,  that  is  chamber 
30  is  of  constant  cross  section  to  a  position 
close  to  or  beyond  the  inboard  end  of  the 
inboard  bobbin  tube  26, 

-  the  load  bearing  element  (portion  22)  in  the 
cantilevered,  rotational  structure  also  provides 
the  casing  for  that  structure, 

-  the  cantilever  and  bearing  parts  12,  14  of  the 
rotational  structure  are  strongly  joined  by  the 
integral  junction  portion  indicated  at  56  in  Fig. 

I. 
Fig.  2  shows  the  bearing  part  12  of  a  chuck 

designed  on  the  principles  described  with  refer- 
ence  to  Fig.  I,  but  with  additional  detail  of  a  prac- 

5  tical  embodiment.  The  support  casing  is  again  in- 
dicated  at  16  and  the  bearings  at  18.  The  smaller 
diameter  portion  of  the  rotating  structure  is  again 
indicated  at  24  with  the  axial  bore  40  therein. 

A  braking  and  driving  unit  60  is  secured  to 
io  portion  24  at  the  end  thereof  remote  from  portion 

22.  This  unit  is  conventional  and  will  not  be  de- 
scribed  in  detail.  The  unit  also  provides  a  coupling 
62  by  way  of  which  pressure  fluid  medium  can  be 
supplied  to  the  interior  of  passage  40  in  use.  The 

is  purpose  of  this  medium  will  become  apparent  from 
the  description  of  Fig.  4  below. 

Fig.  3  shows  the  junction  region  56  in  greater 
detail.  In  particular,  Fig.  3  shows  that  the  inboard 
end  of  chamber  30  can  be  brought  very  close  to 

20  the  outboard  bearing  18.  A  suitable  taper  is  pro- 
vided  between  the  external  diameter  of  portion  22 
(determined  by  reference  to  the  bobbin  tubes  to  be 
used)  and  the  external  diameter  of  portion  24 
(determined  by  the  structure  of  the  bearing  part  12). 

25  The  abutment  42  forms  a  projection  on  this  taper 
and  adjoins  in  this  embodiment  an  additional  pro- 
jection  63  enabling  provision  of  a  thread  catching 
groove  64.  In  the  event  any  thread  winding  passes 
beyond  the  inboard  end  of  inboard  bobbin  tube  26 

30  it  will  be  retained  within  groove  64. 
As  also  shown  in  Fig.  3,  the  outer  end  of 

passage  40  adjoins  the  inner  end  of  a  tube  66 
which  extends  axially  along  the  central  portion  of 
chamber  30.  The  purpose  of  this  tube  will  be 

35  further  explained  below  in  the  course  of  the  de- 
scription  of  Fig.  4.  It  provides  the  energising  means 
referred  to  above  in  connection  with  Fig.  I. 

Fig.  4  shows  the  greater  part  of  the  inboard 
bobbin  tube  26  and  the  adjoining  end  of  the  out- 

40  board  bobbin  tube  260,  each  being  correctly  axially 
located  relative  to  tubular  portion  22.  Various  de- 
tails  shown  in  the  upper  half  of  Fig.  4  have  been 
omitted  from  the  lower  half  thereof.  The  latter  is  in 
practice  a  mirror-image  of  the  upper  half,  the  chuck 

45  being  symmetrical  about  its  central  axis  20.  Con- 
sider  first  the  inboard  bobbin  tube  26  (to  the  left  in 
Fig.  4)  and  in  particular  the  devices  within  chamber 
30  adapted  to  cooperate  with  that  bobbin  tube. 

50  Tube  gripping  system 

One  important  function  of  the  devices  to  be 
described  is  securing  of  bobbin  tube  26  to  portion 
22  for  rotation  therewith  about  axis  20.  It  is  impor- 

55  tant  that  tube  26,  and  any  thread  package  carried 
thereby,  is  secured  against  any  movement  relative 
to  the  chuck  during  rotation  about  axis  20.  In  par- 
ticular,  the  systems  to  be  described  must  prevent 

5 
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not  only  relative  axial  and  circumferential  move- 
ment  between  the  package  and  the  chuck,  but  also 
relative  radial  movement  thereof.  The  latter  can  be 
caused,  for  example,  if  the  devices  in  contact  with 
tube  26  are  not  positively  centered  relative  to  por- 
tion  22.  If  that  happens,  unbalance  can  arise  in  the 
system  and  can  lead  to  severe  damage  at  very 
high  rotational  speeds. 

The  tube  engaging  elements  34  referred  to  in 
the  description  of  Fig.  I  are  shown  again  in  Fig.  4. 
There  are  two  sets  of  elements  34  (inboard  and 
outboard)  for  each  bobbin  tube.  The  elements  of 
each  set  are  equally  spaced  angularly  around  axis 
20,  being  located  in  respective  openings  72  in- 
dicated  in  the  lower  half  of  Fig.  4.  The  moving 
means  36  referred  to  in  the  description  of  Fig.  I 
comprise  in  the  embodiment  of  Fig.  4  an  inboard 
device  68  and  an  outboard  device  70  which  is 
similar  but  in  verted  relative  to  device  68.  The  latter 
will  be  described  first. 

Device  68  comprises  a  piston  element  74  and 
a  wedging  cone  76.  Piston  element  74  is  annular. 
At  its  outer  edge  it  is  a  smooth  sliding  fit  on  the 
cylindrical  internal  surface  of  tubular  portion  22.  At 
its  inner  edge,  it  is  a  smooth  sliding  fit  on  the 
external  cylindrical  surface  of  the  tube  66  already 
referred  to  in  the  description  of  Fig.  3.  Element  74 
therefore  defines  a  pressurisable  compartment  78 
between  itself  and  the  axially  facing  end  surface  80 
(Fig.  3)  of  the  chamber  30.  Compartment  78  can 
be  pressurised  through  the  slight  gap  between  the 
inboard  end  of  tube  66  and  the  outboard  end  of 
passage  40  (Figs.  2  and  3)  and  also  via  radial 
openings  82  in  the  portion  of  tube  66  lying  within 
the  compartment  78.  When  compartment  78  is 
pressurised  (with  an  adequate  pressure)  piston  74 
is  moved  to  the  right  as  viewed  in  Fig.  4. 

Wedging  cone  76  is  a  hollow,  frusto-conical 
body,  the  smaller  diameter  end  of  which  is  moun- 
ted  on  an  axial  projection  84  which  is  integral  with 
piston  element  74.  The  outwardly  facing  conical 
surface  of  element  76  extends  axially  across  the 
array  of  openings  72,  and  is  engaged  by  the  radi- 
ally  inner  ends  of  each  of  the  tube  engaging  ele- 
ments  34.  As  clearly  seen  in  Fig.  4,  the  ends  of 
elements  34  are  suitably  profiled  to  enable  them  to 
slide  smoothly  on  the  wedging  cone  76.  As  the 
latter  is  moved  to  the  left  as  viewed  in  Fig.  4,  the 
elements  34  of  the  device  68  are  forced  outwardly 
to  engage  and  grip  bobbin  tube  26.  As  cone  76  is 
moved  to  the  right  as  viewed  in  Fig.  4,  elements  34 
are  permitted  to  retract  (radially  inwardly)  to  re- 
lease  tube  26.  As  already  described,  the  latter 
movement  can  be  caused  by  pressurising  compart- 
ment  78.  Normally,  however,  as  will  now  be  de- 
scribed,  device  68  is  biassed  towards  the  left  as 
viewed  in  Fig.  4,  so  that  elements  34  are  normally 
forced  to  their  extended  position.  As  will  be  de- 

scribed  with  reference  to  Figs.  6-8,  each  element 
34  has  a  suitable  retaining  means  (not  shown  in 
Fig.  4)  to  ensure  that  the  element  is  retained  within 
the  chuck  structure  when  device  68  is  forced  to  its 

5  full  leftward  (inboard)  position  in  the  absence  of  a 
bobbin  tube  26. 

The  space  between  devices  68  and  70  is  di- 
vided  by  a  bulkhead  86  into  two  compartments,  an 
inboard  compartment  88  and  an  outboard  compart- 

io  ment  90.  Bulkhead  86  is  secured  against  axial 
movement  relative  to  tubular  portion  22  by  fixing 
screws  92  passing  through  suitable  bores  in  portion 
22.  Bulkhead  86  is  also  annular,  and  carries  at  its 
inner  edge  a  tube  94  closely  encircling  the  tube  66 

is  and  extending  in  both  axial  directions  from  the 
bulkhead  86  into  both  the  device  68  and  the  device 
70.  The  inboard  end  of  tube  94  provides  an  end 
stop  for  the  rightward  movement  of  piston  element 
74. 

20  The  inboard  end  of  compartment  88  is  defined 
by  an  annular  wall  96  integral  with  cone  76.  The 
outer  edge  of  wall  96  is  a  smooth  sliding  fit  on  the 
internal  surface  of  tubular  portion  22,  and  the  inner 
edge  of  wall  96  is  a  smooth  sliding  fit  on  the 

25  external  surface  of  the  tube  94.  Compartment  88 
contains  a  biassing  means  adapted  to  generate  a 
force  urging  device  68  to  the  left  as  viewed  in  Fig. 
4.  The  biassing  force  is  preferably  generated  me- 
chanically.  Various  mechanical  devices  using 

30  springs  have  already  been  proposed  for  this  pur- 
pose  and  one  such  arrangement  is  indicated  highly 
diagrammatically  in  the  lower  half  of  Fig.  4  in  the 
form  of  six  ring-elements  87  arranged  axially  side 
by  side  in  compartment  88  and  in  contact  at  their 

35  inner  and  outer  edges.  In  practice,  many  more  than 
six  elements  would  be  provided.  Elements  87  are 
axially  compressible  in  the  axial  direction  and  the 
group  of  elements  is  in  a  state  of  compression  at 
all  times  in  the  assembled  chuck  structure  (when 

40  confined  between  bulkhead  86  and  wall  96).  Expan- 
sion  of  compartment  88  (relaxation  of  the  group  of 
elements  87)  is  limited  by  the  means  limiting  radi- 
ally  outward  movement  of  tube  gripping  elements 
34. 

45  It  is  an  important  feature  of  the  illustrated 
chuck  structure  that  all  elements  thereof  are  se- 
curely  centered  relative  to  axis  20  in  order  to  avoid 
imbalance  in  use.  In  the  case  of  the  elements  87, 
such  centering  can  be  obtained  either  by  secure 

50  contact  of  each  element  at  its  inner  edge  with  the 
tube  94,  or  secure  contact  of  each  element  at  its 
outer  edge  with  the  internal  surface  of  tubular  por- 
tion  22.  In  this  context,  "secure  contact"  means 
that  contact  is  established  and  maintained  over  a 

55  sufficient  proportion  of  the  periphery  (either  internal 
or  external)  of  the  ring-element  87  to  ensure  that 
that  element  is  centered  relative  to  axis  20.  Since 
play  is  normally  required  to  enable  assembly  of  the 
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elements,  each  element  should  be  deformable  in 
response  to  the  axial  compression  load  supplied 
thereto  to  ensure  that  the  required  secure  contact 
is  achieved  after  assembly  is  complete.  An  alter- 
native,  preferred  biassing  means  will  be  referred  to 
at  the  end  of  this  specification. 

Device  70  is  similar  in  structure  to  device  68 
and  will  be  described  relatively  briefly.  It  comprises 
a  piston  element  98,  a  wedging  cone  I00  and  an 
annular  end  wall  I02  slidable  between  tubular  por- 
tion  22  and  tube  94.  In  device  70,  however,  piston 
element  98  is  at  the  outboard  end  of  the  device, 
and  wall  I02  at  the  inboard  end  adjoining  compart- 
ment  90  which  contains  a  non-illustrated  mechani- 
cal  biassing  means  similar  to  the  biassing  means 
described  for  compartment  88. 

A  pressurisable  compartment  I04  is  defined 
between  piston  element  98  and  a  carrier  unit  I06, 
(equivalent  to  the  ring  50  in  Fig.  I)  the  structure  and 
purpose  of  which  will  be  described  later  with  refer- 
ence  to  Fig.  10.  Radial  openings  I08  in  tube  66 
enable  supply  of  pressure  fluid  from  the  tube  to 
compartment  I04  in  order  to  move  piston  element 
98  to  the  left  as  viewed  in  Fig.  4  until  it  engages  an 
end  stop  provided  by  tube  94.  Such  movement  of 
element  98,  and  hence  of  cone  I00,  enables  the 
tube  engaging  elements  34  of  device  70  to  move 
radially  inwards  in  their  respective  opening  72  and 
thereby  release  bobbin  tube  26. 

Devices  68  and  70  are  operated  simultaneously 
by  application  of  pressure  to  passage  40  (Fig.  2) 
and  hence  to  tube  66.  However,  the  movements  of 
devices  68  and  70  are  independent  of  each  other. 
Tube  66  does  not  form  a  connection  transmitting 
movement  to  the  devices,  but  only  a  pressure-fluid 
transmitting  lead.  The  mechanical  biassing  means 
in  compartments  88  and  90  are  separated  by  the 
bulkhead  86  which  is  fixed  relative  to  tubular  por- 
tion  24.  Accordingly,  each  set  of  tube  engaging 
elements  34  can  be  independently  urged  into  con- 
tact  with  its  respective  "end"  of  the  bobbin  tube  26 
to  be  gripped.  This  enables  independent  adaptation 
of  each  set  of  tube  engaging  elements  to  varying 
tube  tolerances  found  in  practice. 

For  each  bobbin  tube  carried  by  the  chuck 
there  is  an  inboard  device  68  and  an  outboard 
device  70,  each  with  a  respective  set  of  tube 
engaging  elements  34  and  each  pressurisable  via 
the  common  pressure-fluid  supply  tube  66.  For 
each  pair  of  devices  68,  70  there  is  a  respective 
intermediate  bulkhead  86  separating  the  mechani- 
cal  biassing  means  acting  on  the  respective  de- 
vices.  Where  more  than  two  bobbin  tubes  are  to  be 
carried  on  the  chuck,  a  support  unit  I06  is  provided 
in  the  region  bridging  the  adjacent  ends  of  each 
successive  pair  of  tubes.  The  arrangement  at  the 
outboard  end  of  the  chuck  will  now  be  described 
with  reference  to  Fig.  5.  In  this  Figure,  the  open 

end  of  the  tubular  portion  22  is  shown,  together 
with  the  closure  cap  32  secured  to  portion  22  by 
fixing  screws  II0.  Cap  32  has  an  axial  projection  II2 
extending  into  the  open  end  of  tubular  portion  22 

5  and  locating  at  its  inboard  end  a  disc  II4, 
(equivalent  to  the  ring  52  in  Fig.  I).  The  structure 
and  purpose  of  which  will  be  described  later  with 
reference  to  Fig.  10.  The  outboard  end  of  tube  66 
engages  disc  II4.  A  pressurisable  compartment  II6 

io  is  formed  between  the  disc  114  and  the  piston 
element  98  of  the  outboard  device  70,  and  this 
compartment  can  be  pressurised  via  radial  open- 
ings  118  in  tube  66. 

Each  bobbin  tube  must  be  secured  against 
is  axial  and  circumferential  slippage  relative  to  tubular 

portion  24,  and  also  against  radial  play.  Such  play 
must  be  prevented  between  each  tube  engaging 
element  34  and  the  facing  internal  surface  on  the 
bobbin  tube,  and  between  the  radially  inner  end  of 

20  engaging  element  34  and  the  respective  associated 
wedging  cone  76  or  100.  It  is  important  in  this 
respect  that,  as  far  as  possible,  each  tube  engag- 
ing  element  34  is  positively  urged  outwardly  by  its 
associated  wedging  cone  76  or  100.  In  this  connec- 

25  tion,  centrifugal  force  acting  on  the  element  34  at 
high  rotational  speeds  represents  a  problem,  since 
it  tends  to  urge  each  element  34  outwardly  away 
from  its  associated  wedging  cone  76  or  100.  This 
increases  the  axial  and  circumferential  gripping  ef- 

30  feet  of  element  34  on  the  associated  bobbin  tube, 
but  reduces  the  centering  effect.  Accordingly,  if  the 
elements  34  in  any  one  set  thereof  are  no  longer 
positively  centered  relative  to  axis  20,  and  signifi- 
cant  imbalance  arises  in  the  system  during  forma- 

35  tion  of  a  thread  package,  then  the  resulting  vibra- 
tions  can  cause  serious  damage  to  the  chuck  and, 
possibly,  to  the  machine  as  a  whole. 

The  centrifugal  force  acting  on  any  one  ele- 
ment  34  is  a  function  of  the  mass  of  that  element. 

40  Figs.  6  to  8  show  a  design  of  tube  engaging 
element  of  a  relatively  low  mass  compared  with 
those  currently  in  use  so  that  there  is  less  ten- 
dency  for  centrifugal  force  to  create  radial  play 
between  the  radially  inner  end  of  such  engaging 

45  elements  and  the  respective  wedging  cone.  The 
new  elements,  generally  indicated  at  34A  in  Figs.  6 
to  8,  each  comprise  a  hollow  cylindrical  body  por- 
tion  120  having  a  closed  end  122  providing  a  tube- 
engaging  head  portion  and  an  open-end  providing 

50  a  cone-engaging  foot  portion.  The  generally  axially 
facing  surface  124  at  the  open  end  of  body  120  is 
shaped,  as  seen  in  Fig.  6  and  Fig.  8,  to  lie  on  the 
corresponding  frusto-conical  surface  of  its  asso- 
ciated  wedging  cone  76  or  100.  Preferably,  the 

55  wedging  cones  76  and  100  have  the  same  shape, 
so  that  all  elements  34A  can  be  substantially  iden- 
tical. 

Head  portion  122  has  an  outwardly  facing  sur- 
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face  I23  which,  as  seen  in  Fig.  8,  is  convex  as 
viewed  axially  of  the  chuck.  The  curvature  cor- 
responds  to  that  of  the  internal  surface  of  the 
bobbin  tube.  Surface  I23  has  an  area  A  (not 
marked)  which  is  further  discussed  later. 

Four  outwardly  extending  projections  I26  (Figs. 
7  and  8)  are  provided  at  the  foot  portion  of  each 
element  34A.  These  projections  act  as  retainers, 
preventing  the  element  escaping  from  its  respec- 
tive  opening  72  (Fig.  4)  in  tubular  portion  22.  Fur- 
thermore,  the  radially  inwardly  facing  surface  on 
each  projection  I26  is  formed,  as  can  be  seen  in 
Fig.  8,  to  engage  and  slide  upon  the  associated 
wedging  cone  76  or  I00.  The  head  portion  I22  is 
provided  with  two  chamfers  I28  facing  in  opposite 
axial  direction  relative  to  the  chuck,  and  with  an 
end  opening  I30  permitting  exit  of  air  from  the 
hollow  interior. 

Each  element  34A  is  made  in  one  piece  of  a 
plastics  material,  for  example  polyacetal  or  polyox- 
ymethylene  (POM).  This  material  is  of  low  density 
relative  to  metal.  Furthermore,  the  hollow  structure 
of  each  element  34A  reduces  the  mass  thereof, 
so.that  there  is  less  tendency  for  centrifugal  force 
to  separate  surface  I24  from  the  corresponding 
wedging  cone.  Nevertheless,  the  columnar  body 
I20  provides  adequate  compression  strength  to  re- 
sist  the  forces  applied  axially  thereto  in  firmly  grip- 
ping  the  bobbin  tubes.  The  head  portion  I22  pro- 
vides  an  adequate  zone  of  contact  with  the  internal 
surface  of  the  bobbin  tube,  enabling  firm  gripping 
thereof  without  causing  undue  tube  damage  by 
forcing  of  the  gripping  elements  into  the  wall  of 
bobbin  tubes  used  therewith. 

By  way  of  example  only,  Fig.  9  shows  dia- 
grammatically  a  system  using  tube  engaging  ele- 
ments  34A  suitable  for  gripping  a  bobbin  tube  of 
nominal  internal  diameter  75  mm.  In  Fig.  9,  ele- 
ment  34A  is  shown  engaging  the  internal  surface  of 
a  tube  26  having  exactly  the  nominal  diameter  75 
mm.  The  foot  portion  of  the  element  is  in  firm 
engagement  with  the  wedging  surface  I32  of  the 
corresponding  wedging  cone  76  or  I00.  The  wedg- 
ing  angle  of  surface  I32  is  indicated  at  a  in  Fig.  9. 
This  is  the  angle  between  an  imaginary  line  defined 
by  the  intersection  of  an  axial  plane  with  the  sur- 
face  I32  and  a  line  in  the  same  plane  parallel  to  the 
axis  of  the  cone,  i.e.,  the  half  angle  of  the  cor- 
responding  cone.  Angle  a  may  be  about  42°  . 

The  line  I34  in  Fig.  9  represents  an  axially 
facing  surface  on  the  wall  96  or  I02  (Fig.  4)  of  the 
associated  device  68  or  70.  Line  I36  represents  the 
axial  surface,  facing  surface  I34,  on  the  corre- 
sponding  piston  element  74  or  98  (Fig.  4).  The 
external  diameter  of  element  34A  in  a  plane  at  right 
angles  to  the  axis  of  the  cylindrical  body  I20  (Fig. 
6)  is  shown  at  D  in  Fig.  9,  the  spacing  of  the  body 
I20  from  the  surface  I34  is  indicated  at  s  and  the 

spacing  of  the  body  from  surface  I36  is  indicated  at 
d.  The  diameter  D  may  be  approximately  12  mm, 
and  when  element  34A  is  in  its  normal  extended 
position  (as  illustrated,  in  contact  with  the  internal 

5  surface  of  a  tube  of  the  specified  internal  diam- 
eter)  spacing  s  may  be  approximately  4  mm  and 
spacing  d  may  be  approximately  5  mm.  The  non- 
indicated  internal  diameter  of  the  hollow  body  I20 
in  a  plane  corresponding  to  the  diameter  D  may  be 

io  approximately  8  to  10  mm. 
The  resulting  area  A  of  surface  123  is  approxi- 

mately  100  mm2,  but  areas  in  the  range  80  to  120 
are  suitable. 

Line  138  in  Fig.  9  represents  the  intersection  of 
is  the  axial  plane  referred  to  above  with  the  internal 

surface  of  tubular  portion  22  (Fig.  4)  and  line  140 
represents  the  intersection  of  the  same  axial  plane 
with  the  external  surface  of  portion  22.  The  wall 
thickness  of  tubular  portion  22  is  therefore  indi- 

20  cated  at  t  in  Fig.  9  and  may  be  approximately  8 
mm  for  a  steel  tube.  The  radial  spacing  between 
the  external  surface  of  tubular  portion  22  and  the 
internal  surface  of  the  bobbin  tube  is  indicated  at  I 
in  Fig.  9,  and  may  be  approximately  I  mm  for  a 

25  bobbin  tube  having  the  nominal  internal  diameter 
and  maximum  1.7  mm.  Such  a  chuck  can  be  driven 
in  use  at  speeds  up  to  about  24000  RPM. 

Bobbin  tube  positioning 
30 

As  shown  in  Fig.  4,  and  as  already  described 
with  reference  to  Fig.  I,  a  gap  46  is  provided 
between  the  adjacent  ends  of  axially  successive 
bobbin  tubes  26,  260.  As  can  also  be  seen  in  Fig. 

35  4,  the  gap  46  is  bridged  within  tubular  portion  22 
by  the  support  unit  or  "ring"  106  referred  to  very 
briefly  above.  This  ring  is  fixed  axially  relative  the 
tubular  portion  22  by  fixing  screws  142.  Support 
ring  106  carries  at  least  one  positioning  element 

40  adapted  to  act  as  an  axial  stop  for  the  inboard  end 
of  the  outboard  bobbin  tube  260.  The  principle  of 
such  a  positioning  element  is  shown  in  U.S.  Patent 
Specification  4056237,  and  the  element  shown  in 
that  patent  could  be  used  in  the  ring  106  if  suitable 

45  openings  were  provided  in  the  tubular  portion  22. 
However,  a  preferred  form  of  positioning  element  is 
shown  in  Fig.  10  and  will  now  be  described. 

Fig.  10  shows  the  support  unit  106  drawn  to  a 
larger  scale  to  show  internal  details  thereof.  Unit 

50  106  comprises  a  pair  of  annular  bulkheads  144,  146 
respectively  fixed  to  tubular  portion  22  by  the 
screws  142  referred  to  above.  Each  of  these  bulk- 
heads  is  sealed  at  its  outer  edge  to  tubular  portion 
22  and  at  its  inner  edge  to  tube  66  so  as  to  define 

55  a  compartment  148  which  is  isolated  from  the  pres- 
sure  fluid  in  compartments  78  and  104  to  either 
side  of  support  unit  106.  A  ring  150  is  mounted  on 
tube  66  within  compartment  148.  Ring  150  has  two 
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radial  slots  I5I  diametrically  opposite  each  other 
and  opening  onto  the  circumference  of  the  ring.  A 
central  end  projection  I53  on  the  ring  carries  a  pair 
of  arms  I52  extending  into  respective  slots  I5I,  only 
the  lower  arm  I52  being  illustrated  in  Fig.  10.  The 
purpose  of  these  springs  will  be  explained  below. 

Tubular  portion  22  has  two  pairs  of  radial 
bores,  one  pair  (indicated  at  I54  and  I56  in  Fig.  10) 
opening  into  one  of  the  slots  I5I,  and  the  other  pair 
(not  indicated  in  Fig.  10  but  diametrically  opposite 
to  the  first  pair)  opening  into  the  other  slot  I5I.  Each 
slot  contains  a  positioning  element  I58,  only  the 
lower  element  being  seen  in  Fig.  10.  Element  I58  is 
equivalent  to  element  44  in  Fig.  I. 

Each  element  I58  comprises  a  first  arm  I60 
located  in  the  associated  bore  I54  and  a  second 
arm  I62  located  in  the  associated  bore  I56.  The 
arms  are  joined  by  a  connecting  portion  I64  within 
compartment  I48.  The  detailed  construction  of  ele- 
ment  I58  will  be  described  below  with  reference  to 
Fig.  II.  It  will  be  seen  from  Fig.  10,  however,  that  the 
connecting  portion  I64  has  a  slot  I65  receiving  a 
transverse  bar  (not  indicated)  on  the  associated 
spring  I52.  Spring  I52  is  effective  to  urge  element 
I58  radially  outwardly  so  that  its  arms  are  retained 
in  the  respective  bores  I54,  I56.  Simultaneously 
spring  I52  tends  to  rotate  the  part-circular  element 
I58  about  an  imaginary  center  in  a  direction  urging 
the  free  end  of  arm  I60  outwardly  from  the  tubular 
portion  22;  that  is,  for  the  element  I58  actually 
illustrated  in  Fig.  10,  in  an  anti-clockwise  direction 
about  its  imaginary  center. 

Connection  portion  I64  is  seen  in  section  in 
Fig.  II  together  with  the  arm  I62.  Portion  I64  is  of 
rectangular  section,  while  arm  I62  is  of  circular 
section,  the  transverse  dimension  of  the  arm  being 
less  than  that  of  the  connecting  portion  so  that  a 
shoulder  I66  is  formed  at  the  junction  of  the  arm 
with  the  connecting  portion.  A  similar  shoulder, 
indicated  diagrammatically  at  I68  in  Fig.  10,  is 
formed  at  the  junction  of  the  arm  I60  with  the 
connecting  portion  I64. 

At  its  free  end,  arm  I62  has  a  chamfer  I70  and 
a  surface  I72  (Fig.  10)  which  faces  axially  of  the 
chuck  when  element  I58  is  in  the  position  shown  in 
Fig.  10.  As  will  be  described  later,  surface  I72 
provides  a  tube  stop.  As  seen  in  Fig.  10,  the  free 
end  of  arm  I60  has  oppositely  facing,  chamfered 
surfaces  I74,  I75.  Surface  I74  faces  surface  I70. 

The  bores  I54  and  I56  are  dimensioned  to 
receive  the  respective  arms  I60,  I62  but  not  the 
connecting  portion  I64.  Accordingly,  when  appro- 
priate  forces  are  applied,  each  element  I58  can  be 
rotated  about  its  imaginary  center  until  either  shoul- 
der  I66  (Fig.  II)  or  shoulder  I68  (Fig.  10)  engages 
the  internal  surface  of  tubular  portion  22  adjacent 
the  respective  bore  I54,  I56.  When  shoulder  I66 
engages  tubular  portion  22  as  shown  in  Fig.  10, 

surface  I72  faces  generally  axially  of  the  chuck  and 
projects  from  bore  I56  so  as  to  provide  an  end  stop 
for  engagement  by  the  outboard  bobbin  tube  260. 
When  shoulder  I68  engages  the  tubular  portion, 

5  arm  I62  lies  wholly  within  the  external  surface  of 
tubular  portion  22,  and  does  not  interfere  with  axial 
movement  of  bobbin  tubes.  As  will  now  be  de- 
scribed  with  reference  to  Fig.  12,  each  spring  I52 
urges  its  associated  element  I58  towards  a  pre- 

io  determined  "starting"  position,  but  the  element  can 
be  forced  away  from  this  starting  position  and  into 
a  series  of  further  possible  positions  by  simple 
axial  movement  of  bobbin  tubes  along  the  chuck. 
Fig.  12  is  in  the  form  of  a  series  of  diagrams 

is  representing  the  various  positions  of  the  upper 
element  158,  the  starting  position  being  shown  in 
Fig.  12a. 

In  the  starting  position,  the  chuck  is  assumed 
to  be  at  rest  and  does  not  carry  any  bobbin  tubes. 

20  The  free  end  of  arm  162  projects  from  the  external 
surface  of  tubular  portion  22,  whith  surface  174 
facing  towards  the  free  end  of  the  chuck  (to  the 
right  as  viewed  in  Fig.  12a).  The  outer  curved 
surface  of  arm  162  contacts  the  surface  defining 

25  bore  154  at  177  on  the  inboard  side  of  bore  154.  Arm 
160  lies  within  the  external  surface  of  tubular  portion 
22,  or  at  least  is  withdrawn  so  far  into  its  bore  156 
that  it  will  not  interfere  with  movement  of  inboard 
bobbin  tube  26  from  right  to  left  as  indicated  by 

30  the  arrow.  Accordingly,  the  end  face  on  the  inboard 
end  of  bobbin  tube  26  will  strike  against  surface  174 
and  "wedge"  arm  162  radially  inwardly  into  its  bore 
154. 

As  movement  of  bobbin  tube  26  to  the  left 
35  continues,  the  flat  end  surface  on  arm  162  passes 

into  contact  with  the  internal  surface  of  tube  26  as 
shown  in  Fig.  12b.  Spring  152  meanwhile  continues 
to  urge  the  outer  curved  surface  of  arm  162  into 
contact  with  the  inboard  side  of  bore  154.  Both 

40  shoulders  166  and  168  are  now  spaced  from  the 
internal  surface  of  tubular  portion  22,  and  the  gen- 
erally  radially  outward  force  applied  by  spring  152 
urges  the  free  end  of  arm  160  also  into  engagement 
with  the  internal  surface  of  bobbin  tube  26. 

45  As  soon  as  the  outboard  end  of  tube  26  moves 
to  left  beyond  the  free  end  of  arm  160,  spring  152 
urges  arm  160  still  further  radially  outwardly  until 
shoulder  168  comes  in  to  contact  with  the  internal 
surface  of  tubular  portion  22.  This  is  the  position 

50  illustrated  in  Fig.  10,  in  which  surface  172  is  dis- 
posed  as  an  end  stop  for  the  axial  end  of  the 
outboard  bobbin  tube  260  as  also  shown  in  dotted 
lines  in  Fig.  12c.  It  will  be  noted,  however,  that  at  all 
stages  of  these  movements,  spring  152  urges  ele- 

55  ment  158  in  a  generally  inboard  direction  so  that 
contact  is  maintained  between  the  outer  curved 
surface  of  arm  162  and  the  inboard  side  of  bore  154. 
The  zone  of  contact  of  course  moves  axially  of  the 
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bore  I54  and  around  the  circumference  of  the  part- 
circular  element  I58  as  the  element  moves,  but 
contact  is  nevertheless  maintained  as  a  main  guid- 
ance  and  location  means  for  the  element  I58.  In 
addition,  in  the  condition  shown  in  Fig.  I2c,  contact 
will  be  made  between  the  inner  curved  surface  of 
arm  I62  and  the  lower  edge  of  bore  I54  as  in- 
dicated  at  I79. 

Assuming  that  inboard  bobbin  tube  26  is 
brought  into  contact  with  end  stop  42  (Fig.  I)  and 
outboard  bobbin  tube  260  is  correctly  seated 
against  stop  surface  I72,  then  axial  gap  46  will  be 
formed  between  the  adjacent  ends  of  the  bobbin 
tubes.  This  gap  will  be  of  generally  predetermined 
width,  allowing  for  length  tolerances  on  the  inboard 
tube  26.  The  purpose  of  the  gap  will  be  described 
later  with  reference  to  Figs.  13  and  14.  First,  how- 
ever,  removal  of  bobbin  tubes  from  the  chuck  will 
be  described  with  reference  to  Fig.  12. 

Assume  firstly  that  the  bobbin  tubes  are  re- 
moved  from  the  chuck  without  performance  of  a 
winding  operation,  that  is,  no  thread  packages  have 
been  formed.  At  the  start  of  the  removal  operation, 
the  bobbin  tubes  and  the  positioning  element  I58 
are  in  the  positions  shown  in  Fig.  I2c.  Removal  of 
the  outboard  bobbin  tube  260  has  no  effect  upon 
the  disposition  of  element  I58.  When  inboard  tube 
26  is  moved  away  from  its  end  stop  42  (Fig.  3)  it 
will  first  strike  against  the  surface  I70  on  arm  I60. 
Continued  movement  of  tube  26  towards  the  free 
end  of  the  chuck  will  wedge  arm  I60  back  into  its 
bore  I56  until  the  position  shown  in  Fig.  I2b  is 
reestablished.  Then,  when  the  inboard  end  of  tube 
26  passes  to  the  right  (as  viewed  in  Fig.  I2b) 
beyond  the  free  end  of  arm  I62,  spring  I52  will 
return  element  I58  to  the  disposition  shown  in  Fig. 
I2a,  whereupon  the  element  is  ready  for  a  repeat 
operation. 

When  packages  have  been  wound  on  the  bob- 
bin  tubes  26  and  260,  the  situation  differs  only  in 
that  the  bobbin  tubes  are  compressed  by  the  pack- 
age  windings  against  the  external  surface  of  tubular 
portion  22,  as  indicated  by  the  dotted  lines  in  Fig. 
I2b.  Correspondingly,  element  I58  is  pushed  bodily 
radially  inwardly  of  tubular  portion  22,  so  that  the 
outer  curved  surface  of  connecting  portion  I64  lies 
along  the  dotted  line  shown  in  Fig.  I2b.  Element  I58 
is,  however,  still  spaced  from  the  surface  I49  defin- 
ing  the  base  of  slot  I5I.  In  other  respects,  the  mode 
of  operation  is  the  same  as  that  described  for 
removal  of  bobbin  tubes  without  packages. 

Where  the  chuck  is  designed  to  carry  only  two 
bobbin  tubes,  there  is  only  one  axial  gap  46  and 
only  one  pair  of  positioning  elements  I58.  When 
there  are  more  than  two  bobbin  tubes,  however,  an 
axial  gap  46  must  be  formed  between  the  neigh- 
bouring  ends  of  each  pair  of  successive  bobbin 
tubes,  and  there  must  be  a  separate  pair  of  posi- 

tioning  elements  for  each  axial  gap  46.  For  the 
inboard  pair  of  positioning  elements,  operation  dur- 
ing  removal  of  bobbin  tubes  will  be  as  described 
immediately  above  with  reference  to  Figs.  I2a  to 

5  I2c.  This  will  be  true  also  for  all  the  other  position- 
ing  elements  if  all  bobbin  tubes  are  moved  to- 
gether,  for  example  by  engagement  of  a  "push-off" 
shoe  with  the  inboard  end  of  the  inboard  bobbin 
tube.  It  will  not  apply  to  the  other  positioning  ele- 

io  ments,  however,  where  the  bobbin  tubes  are  re- 
moved  successively,  starting  with  the  outboard 
tube.  In  such  a  case,  during  removal  of  the  second 
tube  (the  tube  following  the  outboard  tube)  the 
outboard  positioning  elements  158  will  return  to  the 

is  starting  positions  as  shown  in  Fig.  12a,  although  at 
least  one  bobbin  tube  is  still  located  further  inboard 
on  the  chuck.  Movement  of  such  a  tube  past  the 
outboard  positioning  elements  158  is  illustrated  in 
Figs.  I2d,  e  and  f. 

20  In  Fig.  I2d,  the  bobbin  tube  being  moved  off 
the  chuck  is  indicated  at  26A;  it  is  assumed  to  bear 
a  package,  so  that  its  internal  surface  is  contact 
with  the  external  surface  of  tubular  portion  22;  the 
tube  is  being  moved  to  the  right  as  viewed  in  the 

25  figure,  towards  the  free  end  of  the  chuck  and  is 
approaching  an  outboard  element  158  which  is  in  its 
starting  position  as  also  shown  in  Fig.  12a. 

The  outboard  end  of  tube  26A  rides  onto  the 
outer  curved  surface  of  arm  162  and  from  there 

30  onto  the  chamfered  surface  175.  In  doing  so,  it 
drives  arm  162  radially  inwardly  along  its  bore  154. 
In  addition,  however,  it  applies  a  turning  moment  to 
element  158  which  prevents  spring  152  from  forcing 
arm  160  outwardly  through  its  bore  156.  Instead,  the 

35  inner  curved  surface  of  arm  162  is  forced  into 
contact  with  the  outboard  side  of  bore  154,  as 
indicated  at  181  in  Fig.  I2e,  while  element  158  is 
forced  bodily  radially  inwardly  in  its  slot  151.  Spring 
152  is,  however,  still  effective  to  hold  the  outer 

40  curved  surface  of  arm  162  in  contact  with  the  in- 
board  side  of  bore  154,  as  indicated  at  183  in  Fig. 
I2e.  The  radially  inward  movement  of  element  158 
continues  until  the  outer  curved  surface  of  connec- 
tor  portion  164  comes  into  contact  with  the  surface 

45  149  in  the  slot,  as  indicated  at  185  in  Fig.  I2e. 
With  continued  movement  of  tube  26A  to  the 

right,  the  flat  end  of  arm  162  comes  into  contact 
with  the  internal  surface  of  the  tube  as  shown  at 
Fig.  I2f.  In  moving  to  this  position  from  the  position 

50  shown  in  Fig.  I2e,  arm  160  is  forced  radially  out- 
wardly  along  its  bore  156,  while  sliding  contact  is 
maintained  between  the  outer  curved  surface  of 
connector  portion  164  and  surface  149  in  the  slot  151. 
Contact  may  also  be  made  between  the  outer 

55  curved  surface  of  arm  160  and  the  outboard  side  of 
bore  156,  as  indicated  at  187  in  Fig.  I2f.  As  before, 
spring  152  maintains  contact  between  the  outer 
curved  surface  of  arm  162  and  the  inboard  side  of 
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bore  I54.  As  soon  as  tube  26A  passes  over  the  free 
end  of  arm  I62,  element  I58  is  free  to  return  to  its 
starting  position  as  indicated  in  Fig.  I2a  under  the 
influence  of  spring  I52.  It  will  be  noted  from  Fig.  I2e 
that  arm  I60  at  no  time  leaves  its  bore  I56,  so  that 
element  I58  is  always  securely  retained  relative  to 
tubular  portion  22,  although  there  may  be  some 
slight  variation  in  the  disposition  of  the  elements 
from  case  to  case  because  of  play  in  the  guidance 
and  locating  systems  provided  by  bores  I54,  I56. 

Thread  catching 

Angularly  displaced  from  the  bore  pair  I54,  I56, 
tubular  portion  22  has  four  further  bores  I76  (Fig. 
13)  communicating  with  the  compartment  I48. 
These  bores  (only  one  illustrated)  are  equiangularly 
distributed  around  axis  20.  Ring  I50  (Fig.  14)  has 
four  additional  radial  slots  I55  aligned  with  respec- 
tive  openings  I76.  Each  bore  I76  receives  a  thread 
catching  and  severing  device  generally  indicated  at 
I78  in  Fig.  13,  and  equivalent  to  elements  48  in  Fig. 
1. 

Each  device  178  comprises  a  radially  outer 
head  portion  180,  an  intermediate  body  portion  182 
and  a  radially  inward  foot  portion  184.  Head  portion 
180  comprises  an  axially  projecting  tooth  186  and 
a  radially  movable  clamping  pin  188  cooperable 
with  the  "underside"  (radially  inwardly  facing  sur- 
face)  of  the  tooth  186  to  form  a  clamping  point.  Pin 
188  is  radially  movable  in  a  suitable  bore  (not 
shown)  in  body  portion  182  and  is  pressed  out- 
wardly  against  the  underside  of  tooth  186  by  centri- 
fugal  force  when  the  chuck  is  rotating  in  use.  The 
arrangement  of  the  tooth  186  and  its  cooperation 
with  clamping  pin  188  are  disclosed  in  U.S.  Patent 
Specification  No.  4106711.  Details  of  the  arrange- 
ment  can  be  obtained  from  that  specification.  An 
alternative  arrangment,  which  can  be  adapted  to 
the  system  shown  in  Fig.  13,  is  shown  in  U.S. 
Patent  Specification  No.  4477034. 

As  indicated  by  the  double  headed  arrow  in 
Fig.  13,  device  178  is  bodily  movable  in  generally 
radial  directions  between  an  operating  position 
(shown  in  Fig.  13)  in  which  head  portion  180  pro- 
jects  from  the  external  surface  of  tubular  portion 
22,  and  a  retracted  position  (not  shown)  in  which 
head  portion  180  lies  within  the  external  surface  of 
tubular  portion  22. 

As  head  portion  180  is  drawn  back  into  the 
opening  176,  foot  portion  184  and  body  portion  182 
are  drawn  radially  inwardly  into  the  slot  I55  in 
support  ring  I50.  This  radial  inward  movement  of 
device  I78  can  be  continued  until  head  portion  I80 
lies  within  bore  I76.  Movement  of  device  I78  in  the 
radially  outward  direction  is  limited  by  shoulders 
I90  on  foot  portion  I84  engaging  the  internal  surface 
of  tubular  portion  22  as  illustrated  in  Fig.  13.  As 

seen  in  Fig.  14,  foot  portion  I84  has  flat  side  faces 
(facing  in  the  circumferential  direction  relative  to 
the  chuck).  These  side  faces  slide  smoothly  on  the 
side  walls  of  the  respective  slot  I55,  which  there- 

5  fore  provides  guidance  for  the  device  I78  in  its 
movement  between  the  retracted  and  the  operative 
positions. 

Tubular  portion  22  has  a  circumferential  groove 
I92  (Figs.  10  and  13,  omitted  from  Fig.  12)  axially 

io  spaced  from  the  openings  176  on  the  outboard  side 
thereof.  As  clearly  seen  in  Fig.  10,  this  groove  is 
aligned  with  the  gap  46  when  adjacent  bobbin 
tubes  26,  260  are  correctly  located.  Accordingly, 
during  a  thread  catching  operation,  a  thread  ex- 

15  tending  substantially  at  right  angles  to  the  axis  20 
can  be  laid  in  the  groove  192,  as  indicated  at  194  in 
Fig.  13,  and  can  then  be  moved  axially  of  the  chuck 
into  the  head  portion  180  (as  indicated  by  the  arrow 
196  in  Fig.  13).  Once  in  the  head  portion  180,  the 

20  thread  will  be  caught  in  the  clamping  position  pro- 
vided  by  the  engagement  of  pin  188  with  the  under- 
side  of  tooth  186  (as  described  in  U.S.  Patent  No. 
4106711)  and  the  thread  portion  downstream  from 
the  clamping  point  will  be  severed,  as  described  in 

25  the  same  patent.  Further  axial  movement  of  the 
thread  upstream  from  the  clamping  point  will  then 
carry  the  thread  over  the  tooth  186  onto  the  bobbin 
tube  26  inboard  thereof,  so  that  package  winding 
can  begin. 

30  In  the  illustrated  embodiment  device  178  is 
biassed  radially  inwardly  towards  the  retracted  po- 
sition  so  that  a  radially  outward  force  is  required  to 
carry  it  into  the  operating  position.  The  retracting 
system  comprises  a  carrier  disc  198  (Figs.  10  and 

35  13)  mounted  on  the  tube  66  and  supporting  four 
spring  arms  200  extending  axially  from  disc  198 
into  respective  slots  155.  The  free  end  of  each  arm 
200  engages  in  a  groove  202  provided  in  the  foot 
portion  184  of  the  associated  device  178.  Each 

40  spring  arm  is  arranged  to  apply  biassing  force  to 
its  associated  device  178  tending  to  draw  the  de- 
vice  radially  inwardly. 

A  means  providing  the  outward  force  to  over- 
come  the  bias  applied  by  spring  arms  200  has  not 

45  been  illustrated  in  this  application.  Correspondingly, 
the  part  of  foot  portion  184  radially  inwardly  of 
groove  202  has  been  omitted.  The  present  inven- 
tion  is  not  in  any  case  limited  to  a  specific  means 
to  move  the  devices  178  to  their  opening  positions. 

50  For  example  only,  by  suitable  modification  of  the 
system  disclosed  in  European  Patent  Specification 
No.  470,  movement  of  the  outboard  bobbin  tube 
260  shown  in  Figs.  10  and  13  to  its  positioning 
engagement  with  stop  surface  172  (Fig.  10)  could 

55  be  made  to  apply  a  mechanically  derived  force  to 
urge  the  devices  178  to  their  extended  positions. 
Alternatively,  support  ring  150  could  include  a 
pressurefluid  operated  device  for  applying  the  re- 

11 
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quired  force  to  the  device  178  to  drive  it  to  the 
radially  outward  position  against  the  bias  applied 
by  arm  200.  The  device  could  be  pressurised  from 
tube  66  but  would  have  to  be  controlled  to  operate 
in  the  inverse  mode  relative  to  the  tube  engaging 
elements  34,  since  those  elements  have  to  be 
forced  radially  outwardly  at  the  time  when  the 
devices  178  have  to  be  withdrawn  to  their  retracted 
positions.  In  a  further  alternative,  the  biassing  sys- 
tems  could  be  reversed  so  that  the  spring  bias  is 
effective  to  urge  devices  178  to  their  operative 
positions,  and  a  pressure-fluid  operated  device  is 
provided  to  withdraw  them  to  the  retracted  posi- 
tions.  In  this  case,  withdrawal  of  devices  178  could 
be  effected  in  synchronism  with  the  release  of  the 
gripping  systems  for  the  bobbin  tubes  26,  gen- 
erally  as  described  in  US  Patent  4336912. 

At  the  free  end  of  the  chuck,  shown  in  Fig.  5,  a 
support  ring  114  has  been  illustrated.  This  ring 
seals  with  the  internal  surface  of  tubular  portion  22 
to  close  off  compartment  116.  In  addition,  ring  114 
is  provided  with  slots  (not  shown)  receiving  catch- 
ing  and  severing  elements  identical  with  those 
shown  in  Figs.  13  and  14.  Tubular  portion  22  is 
provided  with  corresponding  bores  (not  shown)  to 
permit  a  radially  outward  movement  of  these  ele- 
ments  for  cooperation  with  the  outboard  end  of  the 
outboard  tube  260  in  operation.  Ring  114  is  not,  of 
course,  provided  with  tube  positioning  elements 
similar  to  those  shown  in  Figs.  10  and  11. 

Modifications 

It  is  not  essential  to  provide  a  chuck  according 
to  the  invention  with  catching  and  severing  ele- 
ments  moving  through  bores  therein.  Where  the 
chuck  is  to  be  used  in  winding  of  packages  of 
relatively  fine  threads,  whick  break  easily,  the 
threads  can  be  caught  in  slots  in  the  bobbin  tubes 
and  can  be  severed  between  incoming  and  out- 
going  bobbin  tubes  simply  by  tensile  forces  cre- 
ated  in  the  length  of  thread  between  them.  Even 
where  a  specifically  designed  catching  and  sever- 
ing  structure  is  required,  it  may  not  be  incorporated 
in  the  chuck  structure,  but  may  be  provided  in 
rings  mounted  on  the  structure  between  successive 
bobbin  tubes  thereon,  for  example  as  described  in 
U.S.  Patent  Specification  No.  4477034.  In  the  latter 
case  also,  no  bobbin  tube  positioning  devices  are 
required,  since  the  bobbin  positioning  function  is 
performed  by  the  rings  which  provide  the  catching 
and  severing  devices. 

In  the  embodiment  shown  in  Fig.  4,  the  ar- 
rangement  is  such  that  the  mechanical  biassing 
systems  (not  specifically  illustrated)  urge  the  wedg- 
ing  cones  76,  100  away  from  each  other,  while  the 
pressurisable  compartments  78,  104  can  be  pres- 
surised  to  urge  the  wedging  cones  towards  each 

other.  This  enables  each  compartment  88,  90  con- 
taining  the  mechanical  biassing  means  to  be  of 
substantial  length  relative  to  the  associated  pres- 
surisable  compartments  78,  104.  This  will  usually 

5  be  the  most  desirable  arrangement,  but  could  be 
reversed  if  adequate  axial  force  could  be  derived 
from  a  relatively  short  mechanical  biassing  means. 

In  the  preferred  arrangement,  all  parts  within 
tubular  portion  22  are  centered  by  reference  to  the 

io  internal  surface  of  that  portion.  This  is  true  of  both 
the  pistons  74,  98  and  walls  96,  102  associated 
with  the  wedging  cones  76,  100  respectively.  Ac- 
cordingly,  each  piston  is  preferably  separable  from 
its  corresponding  wall,  being  joined  thereto  by  way 

is  of  the  axial  projection,  for  example  projection  84 
shown  on  piston  74  in  Fig.  4.  This  enables  separate 
insertion  of  the  piston  and  wall  elements  into  the 
chuck  assembly,  thus  facilitating  the  assembly  of 
the  complete  tube  gripping  structure  with  the  tube 

20  engaging  elements  34  engaging  the  cones  76,  100 
and  located  in  their  respective  bores  in  tubular 
portion  22.  Separate  formation  of  the  piston  and 
cone  portions  may  not,  however,  be  necessary  if 
centering  of  the  assembly  by  the  piston  alone  is 

25  adequate,  or  if  the  assembly  can  be  centered  on 
both  the  internal  surface  of  tubular  portion  22  and 
the  external  surface  of  the  central  tubular  structure 
constituted  in  Fig.  4  by  tubes  66  and  94. 

As  already  described,  each  tube  engaging  ele- 
30  ment  34  is  preferably  made  of  a  synthetic  plastics 

material.  The  preferred  material  is  polyoxymethylen 
or  polyacetal.  The  particularly  important  character- 
istics  of  this  material  are  its  form  stability,  even 
when  subjected  to  moisture,  sliding  capacity  and 

35  wear  resistance.  Other  materials  having  adequate 
properties  in  this  regard  could  also  be  used,  how- 
ever. 

The  characterising  feature  of  the  invention,  re- 
quiring  a  "one  piece"  or  "integral"  tubular  body  for 

40  the  chuck,  implies  that  this  tubular  body,  when 
made  of  metal,  is  made  from  a  single  pre-formed 
blank.  The  use  of  two  pre-formed  blanks  joined 
together  is  excluded,  even  where  an  intimate  join  is 
made  between  the  bodies  of  metal  by  joining  tech- 

45  niques  such  as  welding.  The  pre-form  to  be  used 
depends  upon  the  manufacturing  technique  em- 
ployed.  For  example,  a  bar-preform  could  be 
machined  to  provide  the  reduced  diameter  end 
portion  and  bored  to  provide  the  passage  40  and 

50  the  chamber  30.  Alternatively,  a  tubepreform  could 
be  swaged  or  forged  on  a  suitable  die  to  give  the 
two  required  tubular  portions.  The  invention  en- 
ables  optimum  structural  design  (strength,  stiffness 
etc.)  of  both  parts  of  the  tubular  body  without 

55  necessitating  compromises  in  the  operating  func- 
tions  which  are  associated  with  the  parts  in  use 
(bearing  design,  including  lubrication;  thread  pack- 
age  gripping  and  centering  etc.). 
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As  previously  referred  to,  the  devices  68  and 
70  preferably  operate  independently  of  each  other. 
Where  total  independance  is  not  required,  the  bulk- 
heads  86  can  be  eliminated  and  a  "common"  bias- 
sing  means  can  be  provided  for  both  devices. 

As  also  referred  to  above,  the  preferred  ar- 
rangement  is  one  in  which  each  individual  element 
of  the  biassing  means  is  firmly  centered  relative  to 
axis  20,  and  this  is  preferably  effected  by  ensuring 
centering  contact  of  each  element  with  the  internal 
surface  of  the  tubular  portion  22.  For  this  purpose, 
the  outer  edge  of  each  individual  element  87  may 
have  a  sufficient  axial  extent  (dimension)  to  ensure 
the  required  centering  contact  referred  to  above  for 
all  assembled  conditions  in  use. 

The  system  as  described  immediately  above  is 
generally  conventional.  In  a  preferred  embodiment, 
however,  the  biassing  means  comprises  a  body  of 
resiliently  compressible  material  extending  between 
axial  end  members  provided  in  the  illustrated  em- 
bodiment  by  bulkhead  86  and  wall  element  92 
defining  the  ends  of  compartment  88.  The  body  of 
resilient  material  can  be  arranged  to  fill,  or  substan- 
tially  fill,  the  volume  of  the  compartment,  and  the 
material  should  be  chosen  to  have  a  high  degree  of 
volume  compressability  and  low  degree  of  com- 
pression  set.  The  body  can  be  made  of  a  plurality 
of  elements,  for  example  rings,  with  the  axially 
facing  surfaces  arranged  in  face  to  face  contact 
with  each  other. 

Means  may  be  provided  to  ensure  return  of  the 
clamping  elements  34  radially  inwardly  as  the 
wedging  cones  are  moved  by  pressurisation  of 
chambers  78  and  I04  (Fig.  4)  and  II6  (Fig.  5).  For 
example,  a  bias  spring  could  be  made  to  act  be- 
tween  the  legs  I26  (Fig.  5)  and  the  internal  surface 
of  the  part  22.  Alternatively,  a  spring  similar  to 
springs  I52  could  be  provided  to  act  on  legs  I26  to 
draw  the  elements  radially  inwardly.  As  a  further 
alternative,  the  legs  I26  could  themselves  be  made 
resiliently  deformable  to  provide  a  radially  inward 
bias  when  pressed  against  part  22. 

The  expression  "cantilever-mounted"  (where 
used  in  this  specification)  refers  to  the  free  exten- 
sion  of  the  "first  tubular  portion"  (the  package- 
holding  portion)  away  from  the  bearings  supporting 
the  "second  tubular  portion".  The  expression  does 
not  refer  in  any  way  to  the  structure  in  which  those 
bearings  are  mounted.  In  a  continuous  (or 
"wasteless")  winder,  the  support  structure  may  be 
provided  by  a  rotatable  head  carrying  two  such 
chucks  (a  "revolver  head"),  or  there  may  be  an 
independent  swing  arm  for  each  chuck  -  or  any 
other  suitable  support.  In  a  single  chuck  winder,  the 
support  structure  may  be  fixed  or  movable  relative 
to  the  machine  frame.  The  expression  does  not 
exclude  the  possibility  of  temporary  support  for  the 
"free"  end  of  the  chuck  during  a  winding  operation. 

Claims 

1.  A  chuck  structure  for  a  high  speed  winding 
machine,  said  structure  having  a  first  elongated 

5  portion  (22)  formed  as  a  tube,  with  an  external 
cylindrical  surface  adapted  to  receive  one  or 
more  bobbin  tubes  (26,  260)  with  a  small  radial 
spacing  to  permit  interference-free  donning  of 
tubes  and  doffing  of  completed  thread  pack- 

io  ages  (28),  and  a  second  elongated  portion 
(24),  the  first  and  the  second  portions  (22,  24) 
having  a  common  longitudinal  axis  (20),  means 
(12)  cooperating  with  the  exterior  of  the  second 
portion  (24)  for  mounting  said  structure 

is  cantilever-fashion  in  said  winder  so  that  the 
portions  (22,  24)  are  rotatable  about  their  com- 
mon  axis,  bobbin  tube  engaging  elements  (34) 
extendable  through  openings  (72)  in  said  first 
tubular  portion  (22)  to  secure  and  center  each 

20  bobbin  tube  (26,  260)  for  rotation  with  the  first 
tubular  portion  about  the  chuck  axis  (20)  and 
means  (36,  38;  68,  70)  within  the  first  tubular 
portion  operable  to  extend  said  elements  (34) 
through  said  openings  (72)  and  to  permit  re- 

25  traction  thereof,  characterised  in  that  the  sec- 
ond  portion  (24)  is  also  tubular,  being  of  re- 
duced  external  diameter  relative  to  the  first 
portion  (22),  and  the  first  elongated  tubular 
portion  (22)  and  second  portion  (24)  being 

30  joined  by  an  intermediate  portion  (56)  that  is 
formed  integrally  with  both  the  first  and  second 
tubular  portions,  so  that  the  first,  second  and 
intermediate  portions  form  a  one-piece  chuck. 

35  2.  A  chuck  as  claimed  in  claim  1  characterised  in 
that  the  first  and  second  portions  (22,  24)  are 
made  of  steel. 

3.  A  chuck  as  claimed  in  claim  1  or  claim  2 
40  characterised  in  that  the  second  portion  (24)  is 

provided  at  its  end  remote  from  the  first  por- 
tion  (22)  with  a  coupling  enabling  transmission 
of  a  pressure  medium,  preferably  air,  to  the 
interior  of  a  chamber  (78,  104)  in  the  first 

45  portion  (22)  via  the  hollow  interior  of  the  sec- 
ond  portion  (24). 

4.  A  chuck  as  claimed  in  any  preceding  claim 
characterised  in  that  the  first  tubular  portion 

50  (22)  has  an  internal  cylindrical  surface  defining 
a  chamber  (30)  receiving  said  means  (36,  38; 
68,  70)  for  causing  extension  of  said  elements 
(34),  whereby  the  first  tubular  portion  (22)  pro- 
vides  both  a  load-bearing  portion  of  the  chuck 

55  and  a  casing  for  operating  elements  thereof. 

5.  A  chuck  as  claimed  in  claim  4  characterised  in 
that  the  first  tubular  portion  (22)  is  of  constant 
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wall  thickness  over  substantially  its  whole 
length  such  that  the  chamber  (30)  is  of  con- 
stant  cross  section  to  a  position  close  to  or 
beyond  the  inboard  end  of  the  inboard  bobbin 
tube  (26). 

6.  A  chuck  as  claimed  in  claim  4  or  claim  5 
characterised  in  that  the  means  (36,  38;  68,  70) 
for  causing  extension  of  said  elements  (34) 
comprises  at  least  one  member  (36;  74,  96; 
98,  102)  slidable  on  the  internal  cylindrical 
surface  of  the  first  tubular  portion  (22). 

7.  A  chuck  as  claimed  in  any  one  of  claims  4  to  6 
characterised  in  that  the  means  (36,  38;  68,  70) 
for  causing  extension  of  said  bobbin  tube  en- 
gaging  elements  (34)  comprises  resilient  mem- 
bers  (87)  adapted  to  generate  a  biasing  force 
urging  said  elements  (34)  into  a  tube  securing 
condition,  said  resilient  members  (87)  being 
centered  relative  to  the  chuck  axis  (20)  by 
engagement  with  the  internal  cylindrical  sur- 
face  of  the  first  tubular  portion  (22). 

8.  A  chuck  as  claimed  in  any  preceding  claim 
characterised  by  a  plurality  of  sets  of  elements 
(34),  one  set  being  provided  for  each  end  of 
each  bobbin  tube  carried  by  the  chuck  in  use, 
and  a  corresponding  plurality  of  independently 
operable  means  (36,  38;  68,  70)  for  causing 
extension  of  the  elements  (34),  one  such  in- 
dependently  operable  means  (36,  38;  68  70) 
being  provided  for  each  set  of  elements  (34), 
said  independently  operable  means  (36,  38; 
68,  70)  being  separated  by  at  least  one  mem- 
ber  (86)  secured  to  said  first  tubular  portion 
(22). 

9.  A  chuck  as  claimed  in  claim  8  characterised  in 
that  the  elements  (34)  of  each  set  engage  on  a 
respective  conical  surface  on  a  wedging  mem- 
ber  (76,  100)  forming  part  of  said  means  (68, 
70)  for  causing  extension  of  the  elements. 

10.  A  chuck  as  claimed  in  claim  9  and  claim  6 
characterised  in  that  said  wedging  member 
(76,  100)  is  connected  to  said  member  (96, 
102)  slidable  on  the  internal  cylindrical  surface 
of  the  first  tubular  portion  (22). 

11.  A  chuck  as  claimed  in  claim  3  characterised  in 
that  said  means  (36,  38;  68,  70)  for  causing 
extension  of  said  elements  (34)  comprises 
means  (74,  98)  operable  by  said  pressure  me- 
dium  to  urge  said  means  (36,  38;  68,  70)  for 
causing  extension  of  the  elements  (34)  to  a 
bobbin  tube  releasing  condition. 

12.  A  chuck  as  claimed  in  claim  11  and  claim  4 
characterised  in  that  said  means  (74,  98)  op- 
erable  by  said  pressure  medium  is  slidable  on 
said  internal  cylindrical  surface  defining  the 

5  chamber  (30). 

13.  A  chuck  as  claimed  in  claim  3  and  claim  4 
characterised  in  that  a  central  tube  (66)  ex- 
tends  along  the  chamber  (30)  to  feed  pressure 

io  medium  from  said  second  portion  (24)  to  se- 
lected  points  spaced  along  the  length  of  the 
chuck  and  defined  by  openings  (82,  108)  in 
said  tube  (66). 

75  14.  A  chuck  as  claimed  in  claim  12  and  claim  13 
characterised  in  that  said  means  (74,  98)  op- 
erable  by  said  pressure  medium  is  also  slida- 
ble  on  said  tube  (66). 

20  15.  A  chuck  as  claimed  in  any  preceding  claim 
characterised  in  that  said  elements  (34),  are 
radially  movable  between  an  operating  position 
engaging  the  interior  of  a  bobbin  tube  (26,  260) 
and  an  inoperative  position  releasing  the  tube, 

25  each  element  (34)  comprising  a  head  portion 
having  a  surface  adapted  to  engage  the  tube,  a 
hollow  body  portion  and  a  foot  portion  having  a 
surface  adapted  to  slide  on  a  member  (76, 
100)  for  moving  the  element  (34)  between  the 

30  operative  and  inoperative  positions. 

16.  A  chuck  as  claimed  in  claim  15  characterised 
in  that  the  foot  portion  of  the  element  (34)  has 
projections  for  engaging  said  first  tubular  por- 

35  tion  (22)  to  prevent  the  element  (34)  from 
passing  through  the  opening  (72). 

17.  A  chuck  as  claimed  in  claim  16  characterised 
in  that  the  hollow  body  portion  of  the  element 

40  (34)  is  open  at  the  foot  end  thereof  and  the 
surface  adapted  to  slide  on  the  wedging  mem- 
ber  (70)  comprises  a  rim  at  the  foot  end  of  the 
body  portion  together  with  the  surfaces  on  the 
projections. 

45 
18.  A  chuck  as  claimed  in  any  preceding  claim 

characterised  in  that  said  first  tubular  portion 
(22)  has  at  least  one  additional  opening  and  an 
element  (44)  movable  through  said  additional 

50  opening  to  provide  an  abutment  limiting  move- 
ment  of  an  outboard  bobbin  tube  (260)  towards 
an  inboard  bobbin  tube  (26). 

19.  A  chuck  as  claimed  in  claim  18  characterised 
55  in  that  at  least  one  pair  of  additional  openings 

(154,  156)  is  provided  in  said  first  tubular  por- 
tion  (22),  and  said  element  (44)  movable 
through  said  additional  openings  (154,  156) 
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comprises  a  tube-positioning  element  (158) 
with  first  and  second  arms  (160,  162),  the 
element  (158)  being  arranged  for  movement 
between  a  first  position,  in  which  the  first  arm 
(162)  passes  through  one  opening  (154)  of  the 
pair  to  project  beyond  the  outer  circumference 
of  the  first  tubular  portion  (22)  while  the  sec- 
ond  arm  (160)  is  located  within  that  outer  cir- 
cumference,  and  a  second  position  in  which 
the  second  arm  (160)  passes  through  the  other 
opening  (156)  of  the  pair  to  project  beyond  the 
outer  circumference  of  the  first  tubular  portion 
(22)  while  the  first  arm  (160)  is  located  within 
that  outer  circumference. 

20.  A  chuck  as  claimed  in  claim  19  characterised 
by  means  (152)  within  the  chamber  urging  the 
tube-positioning  element  (158)  to  the  first  posi- 
tion. 

21.  A  chuck  as  claimed  in  any  preceding  claim 
characterised  in  that  the  first  tubular  portion 
(22)  has  at  least  one  further  opening  (176)  and 
a  thread  catching  and  severing  device  (178)  is 
provided  within  the  first  tubular  portion  (22) 
and  is  radially  movable  between  an  operating 
position  in  which  a  head  portion  (180)  of  said 
thread  catching  and  severing  device  (178)  pro- 
jects  beyond  the  external  surface  of  the  first 
tubular  portion  (22)  and  a  retracted  position  in 
which  the  head  portion  (180)  lies  within  the 
external  surface  of  the  first  tubular  portion  (22). 

22.  A  chuck  as  claimed  in  claim  21  and  claim  18 
characterised  in  that  a  plurality  of  additional 
openings  (154,  156)  and  a  plurality  of  further 
openings  (176)  are  equiangularly  spaced  ar- 
ound  the  axis  (20)  of  the  chuck. 

Revendicatlons 

1.  Une  structure  de  mandrin  pour  une  machine  a 
bobiner  a  haute  vitesse,  ladite  structure  ayant 
une  premiere  partie  allongee  (22)  formee  com- 
me  un  tube,  avec  une  surface  exterieure  cylin- 
drique  adaptee  pour  recevoir  un  ou  plusieurs 
fuseaux  de  bobine  (26,  260)  avec  une  petite 
distance  radiale  pour  permettre  la  mise  en 
place  de  fuseaux  et  I'extraction  de  bobines  de 
fil  completes  (28)  sans  interference,  et  une 
deuxieme  partie  allongee  (24),  la  premiere  et 
la  deuxieme  parties  (22,  24)  ayant  un  axe 
longitudinal  commun  (20),  un  moyen  (12)  coo- 
perant  avec  I'exterieur  de  la  deuxieme  partie 
(24)  afin  de  monter  ladite  structure  en  porte-a- 
faux  dans  ledit  bobinoir,  de  sorte  que  les  par- 
ties  (22,  24)  soient  rotatives  autour  de  leur  axe 
commun,  des  elements  (34)  s'engageant  avec 

le  fuseau  de  bobine  et  pouvant  etre  etendus  a 
travers  des  ouvertures  (72)  dans  ladite  premie- 
re  partie  tubulaire  (22),  afin  de  fixer  et  centrer 
chaque  fuseau  de  bobine  (26,  260)  pour  la 

5  rotation  avec  la  premiere  partie  tubulaire  au- 
tour  de  I'axe  de  mandrin  (20),  et  un  moyen 
(36,  38;  68,  70)  a  I'interieur  de  la  premiere 
partie  tubulaire,  commandable  pour  etendre 
lesdits  elements  (34)  a  travers  lesdites  ouver- 

io  tures  (72)  et  qui  permet  la  retraction  de  ceux- 
ci, 
caracterisee  par  le  fait  que 
la  deuxieme  partie  (24)  est  egalement  tubulai- 
re,  ayant  un  diametre  exterieur  reduit  par  rap- 

15  port  a  la  premiere  partie  (22),  et  que  la  pre- 
miere  partie  tubulaire  allongee  (22)  et  la 
deuxieme  partie  (24)  sont  reunies  par  une  par- 
tie  intermediaire  (56)  qui  est  formee  integrale- 
ment  avec  les  premiere  et  deuxieme  parties, 

20  de  sorte  que  les  premiere,  deuxieme  parties  et 
la  partie  intermediaire  forment  un  mandrin 
d'une  seule  piece. 

2.  Un  mandrin  selon  revendication  1  , 
25  caracterise  par  le  fait  que 

les  premiere  et  deuxieme  parties  (22,  24)  sont 
faites  en  acier. 

3.  Un  mandrin  selon  revendication  1  ou  revendi- 
30  cation  2, 

caracterise  par  le  fait  que, 
dans  son  extremite  la  plus  eloignee  de  la  pre- 
miere  partie  (22),  la  deuxieme  partie  (24)  est 
pourvue  d'un  accouplement,  permettant  la 

35  transmission  d'un  media  de  pression,  de  prefe- 
rence  de  I'air,  a  I'interieur  d'une  chambre  (78, 
104)  dans  la  premiere  partie  (22),  par  I'inter- 
mediaire  de  I'interieur  creux  de  la  deuxieme 
partie  (24). 

40 
4.  Un  mandrin  selon  I'une  quelconque  des  reven- 

dications  precedentes, 
caracterise  par  le  fait  que 
la  premiere  partie  tubulaire  (22)  possede  une 

45  surface  interne  cylindrique  definissant  une 
chambre  (30),  recevant  ledit  moyen  (36,  38; 
68,  70)  servant  a  provoquer  I'extension  desdits 
elements  (34),  la  premiere  partie  tubulaire  (22) 
fournissant  par  cela  une  partie  portant  la  char- 

50  ge  du  mandrin  ainsi  qu'un  carter  pour  les 
elements  operationnels  de  celui-ci. 

5.  Un  mandrin  selon  revendication  4, 
caracterise  par  le  fait  que 

55  la  premiere  partie  tubulaire  (22)  possede  une 
epaisseur  de  paroi  constante  sur  substantielle- 
ment  toute  sa  longueur,  de  sorte  que  la  cham- 
bre  (30)  possede  une  section  transversale 

15 
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constante  jusqu'a  une  position  situee  pres  de 
ou  en  dehors  de  1'extremite  interieure  du  fu- 
seau  de  bobine  interieure  (26). 

6.  Un  mandrin  selon  revendication  4  ou  revendi- 
cation  5, 
caracterise  par  le  fait  que 
le  moyen  (36,  38;  68,  70)  servant  a  provoquer 
I'extension  desdits  elements  (34)  comprend  au 
moins  un  membre  (36;  74,  96;  98,  102)  pou- 
vant  glisser  sur  la  surface  interne  cylindrique 
de  la  premiere  partie  tubulaire  (22). 

7.  Un  mandrin  selon  I'une  quelconque  des  reven- 
dications  4  a  6, 
caracterise  par  le  fait  que 
le  moyen  (36,  38;  68,  70)  servant  a  provoquer 
I'extension  desdits  elements  (34)  s'engageant 
sur  le  fuseau  de  bobine  comprend  des  mem- 
bres  elastiques  (87)  adaptes  pour  produire  une 
force  de  poussee  pressant  lesdits  elements 
(34)  dans  une  position  de  fixation  du  fuseau, 
lesdits  membres  elastiques  (87)  etant  centres 
par  rapport  a  I'axe  de  mandrin  (20),  par  enga- 
gement  avec  la  surface  interne  cylindrique  de 
la  premiere  partie  tubulaire  (22). 

8.  Un  mandrin  selon  I'une  quelconque  des  reven- 
dications  precedentes, 
caracterise  par 
une  pluralite  de  jeux  d'elements  (34),  un  jeu 
etant  prevu  pour  chaque  extremite  de  chaque 
fuseau  de  bobine  porte  par  le  mandrin  en 
utilisation,  et  une  pluralite  correspondante  de 
moyens  pouvant  operer  independamment  (36, 
38;  68,  70)  servant  a  provoquer  I'extension  des 
elements  (34),  un  tel  moyen  pouvant  operer 
independamment  (36,  38;  68,  70)  etant  prevu 
pour  chaque  jeu  d'elements  (34),  ledit  moyen 
pouvant  operer  independamment  (36,  38;  68, 
70)  etant  separe  par  au  moins  un  membre  (86) 
fixe  sur  ladite  premiere  partie  tubulaire  (22). 

9.  Un  mandrin  selon  revendication  8, 
caracterise  par  le  fait  que 
les  elements  (34)  de  chaque  jeu  s'engagent 
sur  une  surface  respective  conique  d'un  mem- 
bre  en  forme  de  cale  (76,  100),  formant  une 
partie  dudit  moyen  (68,  70)  servant  a  provo- 
quer  I'extension  des  elements. 

10.  Un  mandrin  selon  revendication  9  et  revendica- 
tion  6, 
caracterise  par  le  fait  que 
ledit  moyen  en  forme  de  cale  (76,  100)  est 
relie  avec  ledit  membre  (96,  100)  pouvant  glis- 
ser  sur  la  surface  interne  cylindrique  de  la 
premiere  partie  tubulaire  (22). 

11.  Un  mandrin  selon  revendication  3, 
caracterise  par  le  fait  que 
ledit  moyen  (36,  38;  68,  70)  servant  a  provo- 
quer  I'extension  desdits  elements  (34)  com- 

5  prend  un  moyen  (74,  98)  pouvant  etre  actionne 
par  ledit  media  de  pression,  pour  presser  ledit 
moyen  (36,  38;  68,  70)  servant  a  provoquer 
I'extension  des  elements  (34)  dans  une  posi- 
tion  de  liberation  du  fuseau  de  bobine. 

10 
12.  Un  mandrin  selon  revendication  11  et  revendi- 

cation  4, 
caracterise  par  le  fait  que 
ledit  moyen  (74,  98)  pouvant  etre  actionne  par 

is  ledit  media  de  pression  peut  glisser  sur  ladite 
surface  interne  cylindrique  definissant  la  cham- 
bre  (30). 

13.  Un  mandrin  selon  revendication  3  et  revendica- 
20  tion  4, 

caracterise  par  le  fait 
qu'un  tube  central  (66)  s'etend  le  long  de  la 
chambre  (30)  pour  alimenter  le  media  de  pres- 
sion  depuis  ladite  deuxieme  partie  (24)  vers 

25  des  points  choisis,  espaces  le  long  de  la  lon- 
gueur  du  mandrin  et  definis  par  des  ouvertures 
(82,  108)  dans  ledit  tube  (66). 

14.  Un  mandrin  selon  revendication  12  et  revendi- 
30  cation  13, 

caracterise  par  le  fait  que 
ledit  moyen  (74,  98)  pouvant  etre  actionne  par 
ledit  media  de  pression  est  egalement  glissant 
sur  ledit  tube  (66). 

35 
15.  Un  mandrin  selon  I'une  quelconque  des  reven- 

dications  precedentes, 
caracterise  par  le  fait  que 
lesdits  elements  (34)  sont  mobiles  radialement, 

40  entre  une  position  operationnelle  s'engageant 
avec  I'interieur  d'un  fuseau  de  bobien  (26,  260) 
et  une  position  non-operationnelle  liberant  le 
fuseau,  chaque  element  (34)  comprenant  une 
partie  de  tete  ayant  une  surface  adaptee  pour 

45  attaquer  le  fuseau,  une  partie  de  corps  creux 
et  une  partie  de  pied  ayant  une  surface  adap- 
tee  pour  glisser  sur  un  membre  (76,  100)  ser- 
vant  a  mouvoir  I'element  (34)  entre  les  posi- 
tions  operationnelle  et  non-operationnelle. 

50 
16.  Un  mandrin  selon  revendication  15, 

caracterise  par  le  fait  que 
la  partie  de  pied  de  I'element  (34)  possede 
des  ressauts  pour  I'engagement  de  ladite  pre- 

ss  miere  partie  tubulaire  (22),  afin  d'eviter  que 
I'element  (34)  ne  passe  a  travers  I'ouverture 
(72). 

16 
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17.  Un  mandrin  selon  revendication  16, 
caracterise  par  le  fait  que 
la  partie  de  corps  creux  de  I'element  (34)  est 
ouverte  sur  I'extremite  de  pied  de  celui-ci,  et  la 
surface  adaptee  pour  glisser  sur  le  membre  en 
forme  de  cale  (70)  comprend  un  rebord  sur 
I'extremite  de  pied  de  la  partie  de  corps, 
conjointement  avec  les  surfaces  des  ressauts. 

18.  Un  mandrin  selon  I'une  quelconque  des  reven- 
dications  precedentes, 
caracterise  par  le  fait  que 
ladite  premiere  partie  tubulaire  (22)  possede 
au  moins  une  ouverture  additionnelle  et  un 
element  (44),  mobile  a  travers  ladite  ouverture 
additionnelle,  pour  realiser  une  butee  limitant 
le  mouvement  d'un  fuseau  de  bobine  exterieur 
(260)  vers  un  fuseau  de  bobine  interieur  (26). 

19.  Un  mandrin  selon  revendication  18, 
caracterise  par  le  fait 
qu'au  moins  une  paire  d'ouvertures  addition- 
nelles  (154,  156)  est  prevue  dans  ladite  pre- 
miere  partie  tubulaire  (22)  et  ledit  element 
(44),  mobile  a  travers  lesdites  ouvertures  addi- 
tionnelles  (154,  156),  comprend  un  element  de 
positionnement  de  fuseau  (158)  avec  des  pre- 
mier  et  deuxieme  bras  (160,  162),  I'element 
(158)  etant  dispose  pour  realiser  un  mouve- 
ment  entre  une  premiere  position  dans  laquelle 
le  premier  bras  (162)  passe  a  travers  une  des 
ouvertures  (154)  de  la  paire  pour  ressortir  en 
dehors  de  la  circonference  exterieure  de  la 
premiere  partie  tubulaire  (22),  alors  que  le 
deuxieme  bras  (160)  est  localise  a  I'interieur 
de  cette  circonference  exterieure,  et  une 
deuxieme  position  dans  laquelle  le  deuxieme 
bras  (160)  passe  a  travers  I'autre  ouverture 
(156)  de  la  paire  pour  ressortir  en  dehors  de  la 
circonference  exterieure  de  la  premiere  partie 
tubulaire  (22),  alors  que  le  premier  bras  (160) 
est  localise  a  I'interieur  de  cette  circonference 
exterieure. 

20.  Un  mandrin  selon  revendication  19, 
caracterise  par 
un  moyen  (152)  situe  a  I'interieur  de  la  cham- 
bre,  poussant  I'element  de  positionnement  de 
fuseau  (158)  vers  la  premiere  position. 

21.  Un  mandrin  selon  I'une  quelconque  des  reven- 
dications  precedentes, 
caracterise  par  le  fait  que 
la  premiere  partie  tubulaire  (22)  possede  au 
moins  une  ouverture  (176)  supplemental,  et 
qu'un  dispositif  de  saisie  et  de  coupage  de  fil 
(178)  est  prevu  a  I'interieur  de  la  premiere 
partie  tubulaire  (22),  mobile  radialement  entre 

une  position  operationnelle  dans  laquelle  une 
partie  de  tete  (180)  dudit  dispositif  de  saisie  et 
de  coupage  de  fil  (178)  ressort  hors  de  la 
surface  externe  de  la  premiere  partie  tubulaire 

5  (22),  et  une  position  retractee  dans  laquelle  la 
partie  de  tete  (180)  repose  a  I'interieur  de  la 
surface  externe  de  la  premiere  partie  tubulaire 
(22). 

io  22.  Un  mandrin  selon  revendication  21  et  revendi- 
cation  18, 
caracterise  par  le  fait 
qu'une  pluralite  d'ouvertures  additionnelles 
(154,  156)  et  une  pluralite  d'ouvertures  supple- 

15  mentaires  (176)  sont  espacees  I'une  de  I'autre 
a  angles  egaux  autour  de  I'axe  (20)  du  man- 
drin. 

Patentanspruche 
20 

1.  Ein  Spanndorn  fur  eine  Aufwindemaschine  ho- 
her  Geschwindigkeit  aufweisend  einen  ersten 
langgestreckten  als  Hulse  ausgebildeten  Teil 
(22),  mit  einer  ausseren,  zylindrischen  Oberfla- 

25  che,  die  angepasst  ist,  urn  eine  odere  mehrere 
Spulenhulsen  (26,  260)  mit  einem  kleinen  ra- 
dialen  Abstand  aufzunehmen,  urn  das  Aufneh- 
men  von  Hulsen  und  das  Doffen  von  vollen 
Fadenpackungen  (28)  zuzulassen,  und  einen 

30  zweiten  langgestreckten  Teil  (24),  wobei  der 
erste  und  der  zweite  Teil  (22,  24)  eine  gemein- 
same  Langsachse  (20)  aufweisen,  Mittel  (20), 
die  mit  der  Aussenseite  des  zweiten  Teils  (24) 
zusammenwirkt,  urn  den  Spanndorn  in  der  Art 

35  eines  Auslegers  in  besagtem  Aufwinder  aufzu- 
hangen,  so  das  die  Teile  (22,  24)  drehbar  urn 
ihrer  gemeinsamen  Achse  sind,  Elemente  (34), 
die  mit  den  Hulsen  in  Eingriff  stehen,  die  durch 
Offnungen  (72)  in  besagtem  ersten  hulzenarti- 

40  gen  Teil  (22)  ausziehbar  sind,  urn  jede  Spulen- 
hulse  (26,  260)  fur  die  Drehung  mit  dem  ersten 
hulsenartigen  Teil  urn  die  Spanndornachse 
(20)  zu  sichern  und  zu  zentrieren,  und  Mittel 
(36,  38;  68,  70)  innerhalb  des  ersten  hulsenar- 

45  tigen  Teils,  die  bedienbar  sind,  urn  besagte 
Elemente  (34)  durch  besagte  Offnungen  (72) 
durchzuziehen  und  urn  das  Zuruckziehen  von 
denen  zu  gestatten,  dadurch  gekennzeichnet, 
dass  der  zweite  Teil  (24)  ebenfalls  hulsenartig 

50  ist,  mit  einem  geringeren  ausseren  Durchmes- 
ser  bezuglich  des  ersten  Teils  (22),  und  dass 
der  erste  langgestreckte  hulsenartige  Teil  (22) 
und  der  zweite  Teil  (24)  durch  einen  Zwisch- 
enteil  (56)  verbunden  sind,  der  einstuckig  mit 

55  den  beiden  ersten  und  zweiten  hulsenartigen 
Teilen  verbunden  ist,  so  dass  der  erste,  der 
zweite  und  der  Zwischenteil  ein  einstuckiger 
Spanndorn  bilden. 

17 
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2.  Ein  Spanndorn  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dass  der  erste  und  der  zweite 
Teil  (22,  24)  aus  Stahl  hergestellt  sind. 

3.  Ein  Spanndorn  nach  Anspruch  1  oder  2,  da- 
durch  gekennzeichnet,  dass  am  dem  ersten 
Teil  (22)  entfernten  Ende  des  zweiten  Teils 
(24)  eine  Kupplung  vorgesehen  ist,  die  die 
Ubertragung  eines  Druckmittels  erlaubt,  vor- 
zugsweise  Luft,  zum  Inneren  einer  Kammer 
(78,  104)  im  ersten  Teil  (22)  uber  das  hohle 
Innere  des  zweiten  Teils  (24). 

4.  Ein  Spanndorn  nach  einem  der  vorangehenden 
Anspruchen,  dadurch  gekennzeichnet,  dass 
der  erste  hulsenartige  Teil  (22)  eine  innere 
zylindrische  Flache  aufweist,  die  eine  Kammer 
(30)  bestimmt,  welche  besagtes  Mittel  (36,  38; 
68,  70)  aufnimmt,  urn  die  Ausstreckung  besag- 
ter  Elemente  (34)  zu  bewirken,  wodurch  der 
erste  hulsenartige  Teil  (22)  sowohl  einen  last- 
tragenden  Teil  des  Spanndorns  als  auch  ein 
Gehause  fur  die  Bedienungselemente  davon 
vorsieht. 

5.  Ein  Spanndorn  nach  Anspruch  4,  dadurch  ge- 
kennzeichnet,  dass  der  erste  hulsenartige  Teil 
(22)  im  wesentlichen  uber  seiner  ganzen  Lan- 
ge  von  konstanter  Wanddicke  ist,  so  dass  die 
Kammer  (30)  konstanten  Durchmessers  ist  bis 
zu  einer  Stelle  nahe  oder  uber  dem  inneren 
Ende  der  inneren  Spulenhulse  (26). 

6.  Ein  Spanndorn  nach  Anspruch  4  oder  5,  da- 
durch  gekennzeichnet,  dass  das  Mittel  (36,  38; 
68,  70),  welches  die  Ausstreckung  besagter 
Elemente  (34)  bewirkt,  zumindest  ein  Glied 
(36;  74,  96;  98,  102)  umfasst,  das  gleitend  auf 
der  inneren  zylindrischen  Flache  des  ersten 
hulsenartigen  Teils  (22)  ist. 

7.  Ein  Spanndorn  nach  einem  der  Anspruche  4 
bis  6,  dadurch  gekennzeichnet,  dass  das  Mittel 
(36,  38;  68,  70),  welches  die  Ausstreckung  der 
besagten  Elemente  (34),  die  mit  den  Spulen- 
hulsen  in  Eingriff  stehen,  elastische  Glieder 
(87)  umfasst,  die  angepasst  sind,  urn  eine 
ruckwirkende  Kraft  zu  erzeugen,  welche  be- 
sagte  Elemente  (34)  in  einen,  eine  Hulse  si- 
chernden  Zustand  drangen,  wobei  besagte  ela- 
stische  Glieder  (87)  in  Bezug  auf  die  Spann- 
dornachse  (20)  durch  den  Eingriff  mit  der  inne- 
ren  zylindrischen  Oberflache  des  ersten  hul- 
senartigen  Teils  (22)  zentriert  werden. 

8.  Ein  Spanndorn  nach  einem  der  vorangehenden 
Anspruche,  dadurch  gekennzeichnet,  dass  eine 
Mehrzahl  Satze  von  Elementen  (34)  vorgese- 

hen  sind,  einen  Satz  fur  jedes  Ende  jeder 
Spulenhulse,  die  durch  das  in  Betrieb  stehen- 
de  Spanndorn  getragen  wird,  und  eine  uber- 
einstimmende  Mehrzahl  von  unabhangig  be- 

5  dienbaren  Mitteln  (36,  38;  68,  70),  urn  die 
Ausstreckung  der  Elemente  (34)  zu  bewirken, 
wobei  eines  solches  unabhangig  bedienbares 
Mittel  (36,  38;  68,  70)  vorgesehen  ist  fur  jeden 
Satz  von  Elementen  (34),  und  besagtes  unab- 

w  hangig  bedienbares  Mittel  (36,  38;  68,  70) 
durch  mindestens  ein  Glied  (86)  getrennt  ist, 
das  zum  besagten  ersten  hulsenartigen  Teil 
(22)  befestigt  ist. 

is  9.  Ein  Spanndorn  nach  Anspruch  8,  dadurch  ge- 
kennzeichnet,  dass  die  Elemente  (34)  jeden 
Satzes  auf  eine  jeweilige  konische  Oberflache 
eines  keilformigen  Glieds  (76,  100)  eingreifen, 
das  Teil  des  besagten  Mittels  (68,  70)  bildet, 

20  urn  die  Ausstreckung  der  Elemente  zu  bewir- 
ken. 

10.  Ein  Spanndorn  nach  Anspruch  9  und  nach 
Anspruch  6,  dadurch  gekennzeichnet,  dass  be- 

25  sagtes  keilformiges  Glied  (76,  100)  mit  besag- 
tem  Glied  (96,  102)  verbunden  ist,  das  gleitend 
auf  der  inneren  zylindrischen  Flache  des  er- 
sten  hulsenartigen  Teils  (22)  ist. 

30  11.  Ein  Spanndorn  nach  Anspruch  3,  dadurch  ge- 
kennzeichnet,  dass  besagtes  Mittel  (36,  38;  68, 
70),  das  die  Ausstreckung  der  besagten  Ele- 
mente  (34)  bewirkt,  Mittel  (74,  98)  umfasst,  die 
durch  besagtes  Druckmittel  bedienbar  sind, 

35  urn  besagte  Mittel  (36,  38;  68,  70),  die  die 
Ausstreckung  der  Elemente  (34)  bewirken,  in 
einen,  eine  Spulenhulse  loslassenden  Zustand 
drangen. 

40  12.  Ein  Spanndorn  nach  Anspruch  11  und  nach 
Anspruch  4,  dadurch  gekennzeichnet,  dass  be- 
sagtes  Mittel  (74,  98),  das  durch  besagtes 
Druckmittel  bedienbar  ist,  auf  besagter  inneren 
zylindrischen  Flache  gleitend  ist,  die  die  Kam- 

45  mer  (30)  bestimmt. 

13.  Ein  Spanndorn  nach  Anspruch  3  und  nach 
Anspruch  4,  dadurch  gekennzeichnet,  dass 
eine  zentrale  Hulse  (66)  sich  langs  der  Kam- 

50  mer  (30)  erstreckt,  urn  das  Druckmittel  vom 
besagten  zweiten  Teil  (24)  zu  ausgewahlten 
Punkten  zu  fuhren,  die  langs  der  Lange  der 
Spanndorns  verteilt  sind  und  durch  Offnungen 
(82,  108)  in  besagter  Hulse  (66)  bestimmt  sind. 

55 
14.  Ein  Spanndorn  nach  Anspruch  12  und  nach 

Anspruch  13,  dadurch  gekennzeichnet,  dass 
besagtes  Mittel  (74,  98),  das  durch  besagtes 

18 
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Druckmittel  bedienbar  ist,  auch  auf  besagter 
Hulse  (66)  gleitend  ist. 

15.  Ein  Spanndorn  nach  einem  der  vorangehenden 
Anspruche,  dadurch  gekennzeichnet,  dass  be- 
sagte  Elemente  (34)  radial  bewegbar  sind  zwi- 
schen  einer  Betriebsstellung,  in  welcher  sie  mit 
dem  Inneren  einer  Spulenhulse  (26,  260)  in 
Eingriff  stehen,  und  einer  Nicht-Betriebsstel- 
lung,  in  welcher  die  Hulse  losgelassen  wird, 
wobei  jedes  Element  (34)  einen  Kopfteil  um- 
fasst,  der  eine  Oberflache  aufweist,  die  ange- 
passt  ist,  urn  mit  der  Hulse  in  Eingriff  zu  ste- 
hen,  einen  hohlen  Korperteil  und  einen  Fuss- 
teil,  die  eine  Oberflache  aufweisen,  die  ange- 
passt  ist,  urn  auf  einem  Glied  (76,  100)  zu 
gleiten,  urn  das  Element  (34)  zwischen  den 
Betriebs-  und  Nicht-Betriebsstellungen  zu  be- 
wegen. 

16.  Ein  Spanndorn  nach  Anspruch  15,  dadurch  ge- 
kennzeichnet,  dass  der  Fussteil  des  Elementes 
(34)  Vorsprunge  aufweist,  urn  mit  besagtem 
ersten  hulsenartigen  Teil  (22)  in  Eingriff  zu 
stehen,  urn  dem  Element  (34)  zu  verhindern, 
durch  die  Offnung  (72)  zu  gehen. 

17.  Ein  Spanndorn  nach  Anspruch  16,  dadurch  ge- 
kennzeichnet,  dass  der  hohlen  Korperteil  des 
Elementes  (34)  offen  ist  an  seinem  Fussende 
und  dass  die  Oberflache,  die  angepasst  ist,  urn 
auf  dem  keilformigen  Glied  (70)  zu  gleiten, 
einen  Rand  am  Fussende  des  Korperteils  zu- 
sammen  mit  den  Oberflachen  auf  den  Vor- 
sprungen  umfasst. 

18.  Ein  Spanndorn  nach  einem  der  vorangehenden 
Anspruche,  dadurch  gekennzeichnet,  dass  be- 
sagter  erster  hulsenartiger  Teil  (22)  zumindest 
eine  zusatzliche  Offnung  und  ein  Element  (44) 
aufweist,  das  durch  besagte  zusatzliche  Off- 
nung  bewegbar  ist,  urn  einen  Anschlag  vorzu- 
sehen,  die  die  Bewegung  einer  ausseren  Spu- 
lenhulse  (260)  zu  einer  inneren  Spulenhulse 
(26)  einschrankt. 

urn  uber  dem  ausseren  Umfang  des  ersten 
hulsenartigen  Teils  (22)  vorzustehen,  wahrend 
der  zweite  Arm  (160)  innerhalb  dieses  ausse- 
ren  Umfangs  plaziert  ist,  und  einer  zweiten 

5  Stellung,  in  welcher  der  zweite  Arm  (160) 
durch  die  andere  Offnung  (156)  des  Paares 
hindurchgeht,  urn  uber  dem  ausseren  Umfang 
des  ersten  hulsenartigen  Teils  (22)  vorzuste- 
hen,  wahrend  der  erste  Arm  (160)  innerhalb 

io  dieses  ausseren  Umfangs  plaziert  ist. 

20.  Ein  Spanndorn  nach  Anspruch  19,  dadurch  ge- 
kennzeichnet,  dass  Mittel  (152)  innerhalb  der 
Kammer  vorgesehen  sind,  die  das  hulsenaus- 

15  richtende  Element  (158)  zur  ersten  Stellung 
drangen. 

21.  Ein  Spanndorn  nach  einem  der  vorangehenden 
Anspruche,  dadurch  gekennzeichnet,  dass  der 

20  erste  hulsenartige  Teil  (22)  zumindest  eine 
weitere  Offnung  (176)  aufweist,  und  dass  eine 
Fadenfang-  und  -trennvorrichtung  (178)  inner- 
halb  des  ersten  hulsenartigen  Teils  (22)  vorge- 
sehen  ist,  und  radial  bewegbar  ist  zwischen 

25  einer  Betriebsstellung,  in  welcher  ein  Kopfteil 
(180)  der  besagten  Fadenfang-  und 
trennvorrichtung  (178)  uber  der  ausseren 
Oberflache  des  ersten  hulsenartigen  Teils  (2) 
vorsteht,  und  einer  zuruckgezogenen  Stellung, 

30  in  welcher  der  Kopfteil  (180)  innerhalb  der  aus- 
seren  Oberflache  des  ersten  hulsenartigen 
Teils  (22)  liegt. 

22.  Ein  Spanndorn  nach  Anspruch  21  und  nach 
35  Anspruch  18,  dadurch  gekennzeichnet,  dass 

eine  Mehrzahl  zusatzliche  Offnungen  (154, 
156)  und  eine  Mehrzahl  weitere  Offnungen 
(176)  in  gleichem  Winkelabstand  urn  die  Achse 
(20)  des  Spanndorns  verteilt  sind. 

40 

45 

19.  Ein  Spanndorn  nach  Anspruch  18,  dadurch  ge- 
kennzeichnet,  dass  zumindest  ein  Paar  zusatz- 
liche  Offnungen  (154,  156)  in  besagtem  ersten 
hulsenartigen  Teil  (22)  vorgesehen  ist,  und  50 
dass  besagtes  Element  (44),  das  durch  besag- 
te  zusatzliche  Offnungen  (154,  156)  bewegbar 
ist,  ein  hulsenausrichtendes  Element  (158)  um- 
fasst,  mit  ersten  und  zweiten  Armen  (160, 
162),  wobei  das  Element  (158)  angeordnet  ist  55 
fur  die  Bewegung  zwischen  einer  ersten  Stel- 
lung,  in  welcher  der  erste  Arm  (162)  durch 
eine  Offnung  (154)  des  Paares  hindurchgeht, 

19 
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