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This  invention  relates  to  apparatus  for  strand- 
ing  wires. 

It  is  known  that  the  stranding  of  wires 
together  offers  physical  and  electrical  advan- 
tages  when  the  wires  are  individually  insulated 
conductors  as  used  in  communications  or  other 
electrical  systems.  For  example,  the  standing  of 
pairs  of  wires  as  used  in  telephone  systems 
improves  electrical  characteristics,  such  as 
reducing  crosstalk. 

Conventionally,  to  continuously  strand  wires 
together  in  the  same  direction  requires  a  heavy 
rotatable  construction  as  the  wire  spools  for 
feeding  wire  into  the  apparatus  must  also 
revolve  about  the  machine  axis.  The  excessive 
weight  of  the  construction  limits  the  operational 
speed.  In  order  to  avoid  the  rotation  of  the 
spools,  a  periodically  reversing  stranding  oper- 
ation  is  performed  upon  the  wires  and  as  it  is 
desirable  to  strand  long  lengths  of  wires  in  each 
direction,  accumulators  become  necessary. 

In  order  to  overcome  problems  with  known 
stranding  apparatus,  simpler  apparatus  has 
been  devised  to  give  a  periodic  reverse  strand- 
ing  operation.  This  simpler  apparatus  as 
described  in  United  States  Patent  No.  3,910,022, 
granted  October  7,  1975  in  the  name  of  Phillip 
John  Reed  and  entitled  "Apparatus  For  Strand- 
ing  Wires",  involves  the  use  of  a  tubular 
member  one  end  of  which  is  held  stationary  and 
the  other  torsionally  twisted  first  in  one  direc- 
tion  and  then  the  other  around  its  longitudinal 
axis.  Dividers  positioned  along  the  member 
divide  the  tube  passage  into  separate  paths  for 
wires  passing  down  the  member.  A  twisting 
means  at  the  downstream  end  of  the  tubular 
member,  twists  the  member  by  rotating  the 
downstream  end  of  the  member  for  a  pre- 
determined  number  of  revolutions,  first  in  one 
direction  and  then  the  other,  to  torsionally  twist 
the  member  in  reversing  manner.  A  twist  is 
imposed  upon  each  wire  by  the  twisting  means 
and  this  twist  causes  the  wires  to  strand 
together  along  their  lengths  as  the  wires 
emerge  from  the  twisting  means. 

In  United  States  Patent  No.  4,325,214  granted 
April  20,  1982  in  the  name  of  Bretislav  Pavel 
Zuber  and  entitled  "Apparatus  For  Stranding 
Wire",  the  tubular  member  is  replaced  by  an 
elongate  member  which  is  held  stationary  at  an 
upstream  end  and  is  rotatable  at  the  down- 
stream  end  for  twisting  it.  The  member  has  a 
plurality  of  wire  guiding  elements  extending 
radially  outwards  from  it,  each  element  having 
wire  guiding  holes  whereby  the  wires  are 
threaded  through  the  holes  from  guiding 
element  to  guiding  element  while  being  located 
outwards  from  the  elongate  member. 

With  both  of  the  above  structures  which  are 
extremely  flexible,  they  have  a  degree  of  uncon- 
trollable  lateral  movement  during  use  as  a  result 
of  the  twisting  forces  involved,  and  this  makes 
them  unsuitable  for  use  in  a  machine  where 

insufficient  lateral  clearances  can  be  provided  to 
allow  for  such  movement. 

In  a  further  construction  disclosed  in  United 
States  Patent  No.  3,847,190,  there  is  disclosed 
an  apparatus  for  stranding  wires  comprising 
two  flexible  tubes  which  are  mounted  in  end 
housings.  The  two  tubes,  which  are  for  receiv- 
ing  the  wire,  are  spaced  apart  and  supported  at 
their  ends  by  the  end  housings,  through  which 
housings  the  tubes  pass.  The  apparatus  has  a 
longitudinal  axis  about  which  the  wires  are 
twisted.  The  housing  at  one  end  of  the  tubes  is 
rigidly  mounted  whilst  the  housing  at  the  other 
end  is  adapted  to  alternately  rotate  in  opposite 
directions  around  the  longitudinal  axis  whilst 
wire  is  fed  to  and  through  the  tubes.  While  this 
construction  presents  less  lateral  movement 
than  in  the  constructions  of  Zuber  and  Reed,  it 
does,  however,  suffer  from  a  disadvantage  in 
that  the  two  tubes  tighten  together  during  twist- 
ing  and  untighten  during  the  untwisting  oper- 
ation  so  as  to  slacken  and  move  further  part. 
This  tightening  and  slackening  action  changes 
the  degree  of  drag  upon  the  wires.  Apart  from 
this,  because  of  the  method  of  twisting  these 
two  tubes,  the  tube  do  not  twist  uniformly  from 
end  to  end  and  this  results,  together  with  the 
change  in  drag,  to  twisting  of  the  wires  in  a 
non-uniform  and  smooth  fashion. 

Accordingly,  the  present  invention  provides 
apparatus  for  stranding  wire,  the  apparatus 
comprising:- 

a  tubular  means  defining  passage  means 
forming 

at  least  two  feedpaths  for  wires  along  the 
tubular  means  with  the  feedpaths  held  in  fixed 
positions  apart  in  at  least  some  locations  along 
the  tubular  means,  the  tubular  means  being 
rotatably  flexible  about  a  common  axis  to  tor- 
sionally  twist  the  tubular  means  and  thus  the 
passage  means  around  said  axis  from  an 
untwisted  position;  holding  means  to  hold  the 
tubular  means  against  rotation  about  said  axis 
at  an  upstream  position  of  the  tubular  means; 

wire  twisting  means  at  a  downstream  position 
of  the  tubular  means  to  torsionally  twist  the 
tubular  means,  said  feedpaths  extending 
through  the  twisting  means; 

rotating  means  for  rotating  the  twisting 
means  together  with  the  downstream  part  of  the 
tubular  means  for  a  predetermined  number  of 
revolutions  about  the  common  axis  alternately 
in  one  direction  and  then  the  other;  and 

direction  changing  means  to  change  direction 
of  rotation  of  the  twisting  means  after  the  twist- 
ing  means  has  rotated  the  predetermined 
number  of  revolutions  in  each  direction; 

characterized  in  that  the  apparatus  further 
comprises  resilient  means  associated  with  one 
of  the  ends  of  the  tubular  means  to  enable 
movement  of  said  one  end  in  the  axial  direction 
during  twisting  and  untwisting  of  the  tubular 
means. 

In  the  above  apparatus  according  to  the 
invention,  the  tubular  means  preferably  com- 



prises  at  least  two  tubes  each  defining  a  passage 
forming  one  of  the  feedpaths.  The  untwisted 
position  of  the  tubular  means  is  one  in  which  the 
tubes  extend  axially  and  lie  substantially  parallel. 
In  this  two  tube  arrangement,  means  is  provided 
to  prevent  movement  towards  each  other  or  apart 
of  the  tubes  in  spaced  locations  between  the  tube 
ends. 

In  another  structure  according  to  the  invention, 
the  tubular  means  comprises  a  single  tube 
formed  with  two  passages  which  lie  side-by-side. 

With  the  above  structure,  because  the  feed- 
paths  are  held  in  fixed  positions,  in  at  least  some 
locations,  then  there  is  a  more  controlled  degree 
of  drag  movement  along  the  feedpaths  than 
would  be  the  case  if  no  restraint  were  used.  Also, 
in  the  inventive  structure,  the  degree  of  drag  is 
less  erratic.  Because  of  the  prevention  of  relative 
movement  of  the  feedpaths,  it  is  found  that  twist 
takes  place  uniformly  from  end  to  end  of  the 
tubular  means  thus  reducing  drag. 

Accordingly,  the  present  invention  provides  a 
method  of  stranding  wires  together  comprising 

ofeeding  the  wires  along  individual  feedpaths 
formed  by  passage  means  within  tubular  means, 
torsionally  twisting  the  tubular  means  about  a 
longitudinal  axis  alternately  for  a  predetermined 
number  of  twists  in  one  direction  and  then  in  the 
other,  from  an  untwisted  position,  to  twist  the 
individual  wires  as  they  are  being  fed  through  the 
passage  means  alternately  in  said  directions, 
characterised  by  said  alternate  twisting  being 
performed  while  preventing  the  feedpaths  from 
moving  laterally  toward  each  other  or  apart  and 
while  a  resilient  load  is  applied  upon  one  end  of 
the  tubular  means  to  place  it  in  axial  tension, 
issuing  the  wires  from  the  tubular  means  in  an 
individually  twisted  condition  and  enabling  the 
twisted  wires  to  strand  together  by  virtue  of  their 
twist  in  a  position  downstream  from  the  tubular 
means. 

Embodiments  of  the  invention  will  now  be 
described,  by  way  of  example,  with  reference  to 
the  accompanying  drawings  in  which: -  

Figure  1  is  a  diagrammatic  side  elevational 
view,  partly  in  section,  of  apparatus  according  to 
the  first  embodiment  with  tubes  of  the  apparatus 
shown  untwisted; 

Figure  2  is  a  view  similar  to  Figure  1  with  the 
tubes  twisted  and  with  another  part  of  the 
apparatus  in  section; 

Figure  3  is  a  cross-section  through  Figure  1 
taken  along  line '111-111'  in  Figure  1  and  on  a  larger 
scale;  and 

Figure  4  is  a  cross-sectional  view  taken  along 
line  'IV-IV'  in  Figure  2;  and 

Figure  5  is  a  cross-section  similar  to  Figure  3 
and  of  a  second  embodiment. 

The  apparatus  as  shown  in  Figure  1  comprises 
two  side-by-side  tubes  10  formed  from  stainless 
steel  or  from  an  acetal  homopolymer  as  sold 
under  the  Trademark  "DELRIN".  The  tubes  may 
be  of  any  length  consistent  with  providing  the 
twist  required  in  wires  to  be  passed  along  the 
tubes.  The  length  of  each  tube  is  approximately 

70  feet  with  an  external  diameter  of  5.6  milli- 
metres  (0.22  inches)  and  an  internal  diameter  of 
1.9  millimetres  (0.075  inches).  The  two  tubes  are 
rotationally  flexible  about  a  common  median  axis 
12  with  which  they  lie  parallel.  The  tubes  also  lie 
parallel  to  each  other  in  a  tube  untwisted  position 
(as  shown  by  Figure  1).  The  design  of  the  tubes  is 
such  that  each  tube  may  be  rotated  around  the 
axis  12  for  a  minimum  of  thirty-five  turns  each 
side  from  the  equilibrium  position  as  shown. 
Hence,  upon  alternating  the  direction  of  twist  of 
the  tubes,  the  tubes  rotate  for  seventy  turns  in 
each  opposite  direction  before  a  succeeding 
change  in  direction. 

Each  tube  defines  a  feedpath  for  a  wire  14 
which  is  to  be  passed  down  the  tube  for  the 
purpose  of  providing  a  twist  in  the  wire  whereby 
upon  issuing  from  the  downstream  end  of  the 
tubes,  the  twist  in  the  wires  enables  them  to 
automatically  strand  together. 

The  tubes  have  a  means  for  preventing  move- 
ment  towards  each  other  or  apart  during  their 
rotational  movement  around  the  axis  12.  This 
movement  prevention  means  comprises  a  series 
of  discs  16  which  are  positioned  at  spaced  inter- 
vals  along  the  tubes  as  shown  in  Figure  1.  Each 
disc  16  has  two  holes  18  as  shown  in  Figure  3 
through  which  the  tubes  are  passed  in  close 
fitting  relationship  and  which  holds  the  tubes  in 
their  spaced  apart  positions. 

At  an  upstream  end  of  the  tubes  there  .is 
provided  a  holding  means  to  hold  the  tubes 
against  rotation  about  the  axis  12  at  the  upstream 
ends.  This  holding  means  comprises  a  tube 
support  plate  20  having  two  holes  adjacent  its 
outer  periphery  upon  which  the  plate  is  slidably 
received  in  the  axial  direction  upon  two  parallel 
guides  22  which  are  mounted  in  an  upstream 
position  to  a  fixed  frame  member  24.  By  this 
means  the  plate  20  is  movable  in  the  axial 
direction  of  the  tubes.  Each  tube  is  received  at  its 
upper  end  in  bearings  26  in  the  support  plate  20 
whereby  the  upstream  end  of  each  tube  is  rotat- 
able  about  its  own  axis  while  the  tube  is  being 
rotated  about  the  axis  12. 

The  upstream  ends  of  the  two  tubes  are  mov- 
able  together  in  the  axial  direction  to  enable  a 
shortening  and  lengthening  of  the  tubes  which  is 
necessary  as  the  tubes  twist  together  and  untwist 
about  the  axis  12  while  maintaining  their  distan- 
ces  apart.  To  accommodate  the  movement  of  the 
upstream  tube  ends,  a  resilient  means  is  incor- 
porated  in  the  apparatus  to  ensure  that  the  tube 
ends  move  in  a  controlled  fashion.  The  resilient 
means  places  tension  upon  the  tube  so  as  to 
assist  in  preventing  any  lateral  movement  of  the 
tubes  due  to  the  forces  created  during  twisting. 
This  resilient  means  comprises  two  tension 
springs  28,  both  of  which  are  secured  at  one  end 
to  the  frame  member  24  and  at  the  other  end  to 
the  plate  20.  The  two  springs  28  are  superim- 
posed  one  upon  another  in  Figure  1,  whereby 
only  one  is  seen. 

At  the  downstream  end  of  the  tubes,  a  twisting 
means  is  provided  for  twisting  the  two  tubes 



together  in  alternating  directions  about  the 
common  axis  12.  This  twisting  means  comprises 
a  cylinder  30  formed  with  two  holes  within  which 
the  downstream  ends  of  the  two  tubes  are 
secured.  Two  annular  electric  clutches  32  and  34 
have  their  driven  sides  secured  to  the  cylinder  for 
driving  it,  alternately  in  opposite  directions.  Each 
clutch  is  drivable  by  a  drive  belt  36  continuously 
driven  in  opposite  directions  by  electric  motors  38 
which  form  a  rotating  means  for  rotating  the 
cylinder  30. 

A  direction  changing  means  40  is  provided  and 
this  is  located  at  a  short  distance  downstream 
from  the  upstream  ends  of  the  tubes  as  shown  in 
Figure  1,  i.e.  at  the  position  in  which  the  tubes 
rotate  less  than  360°  around  the  axis  12  for  the 
maximum  amount  of  turns,  i.e.  seventy  at  the 
downstream  ends  of  the  tubes.  This  direction 
changing  means  is,  in  fact,  located  at  a  position  in 
which  each  tube  turns  only  45°  in  each  direction 
for  the  thirty-five  rotations  at  their  downstream 
ends  at  each  side  of  the  untwisted  position  shown 
in  Figure  1.  The  changing  means  comprises  an 
annular  base  plate  42  through  which  the  tubes 
pass  and  two  magnetic  switch  means  comprising 
two  U-shaped  heads  44  and  46  located  at  90° 
apart  around  the  plate  42  (Figures  1  and  4).  Each 
head  carries  a  magnet  in  one  leg  of  the  U  for 
creating  an  electric  field  and  inducing  an  electric 
current  into  a  coil  in  the  other  leg  of  the  U.  The 
changing  means  also  comprises  a  trigger  device 
for  interrupting  the  magnetic  field  around  each 
magnet  for  the  purpose  of  changing  the  signal 
received  by  the  coil  in  a  particular  head.  The 
resultant  change  in  signal  causes  a  disconnection 
of  one  of  the  clutches  to  the  cylinder  30  and  a 
connection  of  the  other  clutch  to  the  cylinder.  The 
trigger  device  comprises  an  interrupter  arm  48 
which  is  secured  and  extends  outwardly  from  a 
cylinder  50  (Figure  2)  which  is  mounted  in  bear- 
ings  52  in  a  frame  54.  The  cylinder  50  is  formed 
with  two  axial  holes  56  (Figure  4)  through  which 
the tubes  10  pass. The  arm  moves  around  the  axis 
12,  from  the  position  in  which  it  lies  within  a  gap 
in  the  U  of  one  of the  heads  as  shown  in  Figure  2, 
to  a  position  in  which  it  lies  in  the  gap  of  the  other 
head.  With  the  tubes  untwisted  as  in  Figure  1,  the 
arm  48  lies  midway  between  the  heads.  Upon  the 
arm  reaching  the  position  of  Figure  2,  it  interrupts 
the  magnetic  field  created  by  the  magnet  in  head 
44  and  this  changes  the  signal  to  the  respective 
coil  whereby  the  drive  through  the  clutches  is 
changed  and  the  rotational  direction  of  the  tubes 
is  immediately  alternated.  This  change  occurs  for 
a  90°  operation  of  the  interrupter  arm  which 
corresponds  to  70  revolutions  at  the  downstream 
end  of  the  tubes  between  one  alternating  position 
and  the  other. 

A  damping  device  is  provided,  to  prevent  the 
tubes,  at  the  position  of  interrupter  arm  48,  from 
twisting  uncontrollably  because  of  any  stored 
twist  throughout  the  lengths  of  the  tubes  and 
which  may  not  be  dispersed  in  desired  manner 
upon  change  in  the  rotational  direction.  This 
damping  device  which  comprises  the  cylinder  50, 

also  includes  a  torsion  spring  58  which  closely 
surrounds  the  cylinder,  on  the  upstream  side  of 
frame  54,  and  a  cylindrical  surround  60.  Surround 
60  is  secured  at  flange  62  to  frame  54.  The  spring 
is  securely  attached  (as  by  brazing  or  otherwise 
bonding)  to  the  cylinder.  50  at  the  downstream 
end  of the  spring.  The  upstream  end  of the  spring 
is  securely  attached  to  an  upper  end  flange  64  of 
the  surround  60.  The  twisting  of  the  tubes  10 
needs  to  overcome  torsional  resistance  of  the 
spring  to  enable  the  arm  48  to  move  from  one 
head  44,  46  to  the  other  and  this  creates  a 
damping  effect  to  ensure  the  arm  position  always 
corresponds  to  the  number  of  twists  in  the  down- 
stream  ends  of tubes  10.  Two  safety  heads  66  are 
provided  upon  the  base  plate  42.  These  heads  66 
are  of  the  same  construction  as  head  44  or  46  and 
are  disposed  spaced  around  the  plate  42,  each 
from  head  44  and  46,  i.e.  in  the  270°  arc  not 
normally  travelled  by  the  interrupter  arm.  In  the 
unlikely  event  that  the  arm  48  travels  through  a 
head  44  or  46  without  the  rotational  direction  of 
the  tubes  being  alternated,  then  the  arm  will  enter 
the  gap  in  one  of  the  heads  66  after  travelling  a 
short  distance  further.  Interruption  of  the  mag- 
netic  field  in  either  head  66  results  in  stopping  of 
the  electrical  motors  38  whereby  further  twisting 
of  the  tubes,  which  could  have  resulted  in 
damage  to  them,  is  prevented.  Alternatively,  a 
single  head  66  (not  shown)  is  provided,  equally 
spaced  from  the  heads  44  and  46. 

The  direction  changing  means  is  described 
more  completely  in  our  patent  application  Serial 
No.  EP-A-0  103  962. 

In  use  of  the  apparatus  described  in  the  first 
embodiment,  wire  is  passed  through  each  of  the 
tubes  10  from  spools  50  mounted  in  fixed  posi- 
tions  relative  to  the  frame  member  24.  To  cause 
the  wires  to  become  stranded  together,  the  tubes 
containing  the  wires  are  rotated  together  at  their 
downstream  ends  by  the  twisting  means,  around 
the  common  axis  12  and  also  relative  to  their 
upstream  ends  which  are  prevented  from  rotating 
around  this  axis.  Hence  upon  the  cylinder  30 
being  rotated  for  thirty-five  revolutions  in  the  first 
direction,  then  the  tubes  are  twisted  along  their 
length  for  these  thirty-five  revolutions.  The  direc- 
tion  changing  means  40  then  operates  as 
described  in  our  patent  application  No.  E P - A -  
0 103 962  as  referred  to  above,  to  change  the 
direction  of  rotation  of  the  cylinder  30.  When  the 
cylinder  has  completed  seventy  revolutions  in  the 
opposite  direction,  i.e.  thirty-five  revolutions  on 
the  other  side  of  the  untwisted  position  shown  in 
Figure  1,  then  the  changing  means  operates  once 
more  to  alternate  the  direction  of  rotation  again. 
Thus  the  two  tubes  are  twisted  together  first  in 
one  direction  and  then  the  other  to  prevent  the 
wires  from  stranding  together  upstream  of  the 
twisting  means. 

Upon  the  wires  issuing  from  the  cylinder  30 
they  may  be  allowed  to  strand  together  imme- 
diately  as  shown  by  Figure  1  to  form  a  twisted 
pair  of  wires.  Alternatively,  the  construction 
described  in  the  first  embodiment  may  form  a 



part  of  a  larger  stranding  apparatus  for  stranding 
together  multiple  pairs  of  wires.  In  this  case  a 
separation  tube  means,  not  shown,  may  be  incor- 
porated  downstream  of  the  cylinder  30  to  prevent 
the  wires  from  stranding  together  downstream  of 
the  twisting  means  and  until  they  reach  a  strand- 
ing  station  at  a  further  downstream  position. 
Such  a  apparatus  for  stranding  together  multiple 
wire  pairs  is  described  in  our  patent  application 
Serial  No.  EP-A-0 104 725.  The  apparatus 
described  in  this  present  embodiment  is  particu- 
larly  suitable  for  apparatus  for  stranding  together 
multiple  wire  pairs  in  that  a  negligible  amount  of 
lateral  movement  takes  place  in  the  tubes  during 
their  twisting  and  untwisting  operations  whereby 
a  plurality  of  such  pairs  of  tubes  may  be  located 
side-by-side  in  closely  spaced  positions  without 
danger  of  the  tubes  contacting  and  damaging  one 
another  in  use  of  the  multiple  apparatus. 

Also  during  use  with  the  two  tubes  twisting  and 
untwisting  together,  the  discs  16  hold  them  in 
their  spaced  apart  positions  at  intervals  along  the 
tubes  and  because  of  this,  the  only  manner  in 
which  the  twist  and  untwist  can  be  accommo- 
dated  in  the  tubes  is  by  lengthening  and  shorten- 
ing  their  apparent  axial  lengths.  This  is  accom- 
plished  by  the  movable  support  plate  which  is 
acted  on  by  the  springs  28  to  axially  tension  the 
tubes.  The  plate  20  thus  continuously  moves  in 
alternate  directions  along  the  guides  22  during 
the  twisting  and  untwisting  movement.  The  con- 
trol  of  the  discs  and  the  springs  28  provide  a 
uniformity  of  twist  along  the  tubes.  As  the  dis- 
tance  apart  of  the  tubes  is  maintained  at  spaced 
intervals  and  the  tube  twist  is  controlled,  then 
there  is  a  control  on  the  degree  of  drag  upon  the 
wires  as  they  pass  through  the  tubes. 

The  movable  support  plate  and  springs  28  are 
also  of  importance  for  maintaining  axial  tension 
when  temperature  effects  are  applied  to  the 
tubes,  either  atmospheric  or  work  induced. 
Temperature  caused  length  changes  on  tubes  70 
feet  or  more  in  length  may  be  substantial  and 
without  the  spring  controlled  axial  tension,  tube 
lateral  movement  and  drag  on  the  wires  would  be 
unpredictable. 

In  addition,  the  use  of  tubes  enables  the  wires 
to  be  threaded  with  ease  through  them  before 
twisting  commences.  When  twisting  commences, 
as  the  tubes  apply  pressure  against  the  side  of 
each  wire  continuously  along  the  tube  length  then 
the  pressure  per  unit  length  of  tube  is  low  com- 
pared  to  that  which  results  when  spaced  dividers 
and  guiding  elements  are  used  as  with  the  prior 
art.  Hence,  lower  forces  need  to  be  overcome  to 
enable  movement  of  the  wires  through  the  tubes. 
Indeed,  wire  throughput  speeds  of  2.29  metres 
per  second  (450  feet/minute)  can  be  obtained 
through  each  tube  of  this  apparatus  without 
operating  at  full  capacity  of  the  apparatus.  With 
thirty-five  turns  of  the  tubes  in  each  direction 
from  the  equilibrium  untwisted  position,  this  has 
provided  a  7.37  centimetre  (2.9  inch)  pitch  for  the 
stranded  together  wires. 

A  further  advantage  which  stems  from  the 

construction  described  in  the  first  embodiment  is 
with  regard  to  the  use  of  the  bearings  26.  These 
bearings  enable  each  tube  to  rotate  about  its  own 
axis  at  the  upstream  end  and  this  reduces  the 
torsional  twist  upon  each  individual  tube  because 
the  upstream  end  of  each  tube  is  allowed  to  freely 
rotate  under  the  twisting  effect  imposed  upon  the 
tube.  Hence,  the  use  of  freely  rotatable  upstream 
ends  of  the  tubes  in  the  way  described  ensures 
that  the  useful  life  of  the  tubes  is  increased  by  a 
reduction  in  the  torsional  stresses. 

In  a  modification  of  the  first  embodiment  (not 
shown),  the  spring  58  has  an  adjustable  clamp 
means  attachable  to  any  point  on  the  spring.  This 
has  the  effect  of  changing  the  stiffness  in  the 
spring  and  the  number  of  twists  in  the  tubes 
before  the  arm  48  moves  from  one  head  44  or  46 
to  the  other  to  effect  direction  change  in  cylinder 
30. 

In  a  second  embodiment  (Figure  5),  the  two 
tubular  construction  held  by  the  discs  16  is 
replaced  by  two  side-by-side  tubes  52  which  are 
held  together  by  a  surrounding  holding  tube  54 
which  engages  the  outer  peripheral  surfaces  of 
the  tubes  52  as  shown.  The  tube  54  is  bonded  to 
the  tubes  52  at  the  positions  of  contact.  At  its 
downstream  end  the  tube  54  is  provided  with  a 
twisting  means  as  described  in  the  first  embodi- 
ment.  At  the  upstream  end,  the  tube  54  is 
mounted  to  a  tube  support  plate  also  as  described 
above  except  that  the  tube  is  non-rotatably  fixed 
to  the  support  plate  whereby  the  upstream  ends 
of  the  tubes  52  are  also  fixed. 

In  use,  with  the  outer  tube  54  being  rotated  by 
the  twisting  means,  the  two  tubes  52  are  also 
twisted  one  about  the  other  about  a  central  axis 
indicated  by  arrow  56  in  Figure  4  to  apply  twist  to 
the  wires  being  fed  individually  down  the  two 
tubes  52.  The  construction  of  the  second  embodi- 
ment  has  similar  advantages  to  those  described 
in  the  first  embodiment. 

1.  Apparatus  for  stranding  wire,  the  apparatus 
comprising:- 

a  tubular  means  (10,  52,  54)  defining  passage 
means  forming 

at  least  two  feedpaths  for  wires  along  the 
tubular  means  with  the  feedpaths  held  in  fixed 
positions  apart  in  at  least  some  locations  along 
the  tubular  means,  the  tubular  means  being 
rotatably  flexible  about  a  common  axis  to  torsion- 
ally  twist  the  tubular  means  and  thus  the  passage 
means  around  said  axis  from  an  untwisted  posi- 
tion; 

holding  means  (20,  22)  to  hold  the  tubular 
means  against  rotation  about  said  axis  at  an 
upstream  position  of  the  tubular  means; 

wire  twisting  means  (30)  at  a  downstream 
position  of  the  tubular  means  to  torsionally  twist 
the  tubular  means,  said  feedpaths  extending 
through  the  twisting  means; 

rotating  means  (32,  34,  36,  38)  for  rotating  the 
twisting  means  together  with  the  downstream 



part  of  the  tubular  means  for  a  predetermined 
number  of  revolutions  about  the  common  axis 
alternately  in  one  direction  and  then  the  other; 
and 

direction  changing  means  (40)  to  change  direc- 
tion  of  rotation  of  the  twisting  means  after  the 
twisting  means  has  rotated  the  predetermined 
number  of  revolutions  in  each  direction; 

characterized  in  that the  apparatus  further  com- 
prises  resilient  means  (28)  associated  with  one  of 
the  ends  of  the  tubular  means  to  enable  move- 
ment  of  said  one  end  in  the  axial  direction  during 
twisting  and  untwisting  of  the  tubular  means. 

2.  Apparatus  according  to  claim  1,  characterized 
in  that  the  tubular  means  comprises  at  least  two 
tubes  (10,  52,  54),  each  defining  a  passage  form- 
ing  feedpaths,  and  by  means  (16)  to  prevent 
movement  towards  each  other  or  apart  of  the 
tubes  in  spaced  locations  between  the  ends  of  the 
tubes. 

3.  Apparatus  according  to  claim  2,  characterized 
in  that  the  means  to  prevent  movement  towards 
each  other  or  apart  of  the  tubes  comprises  a 
plurality  of  tube  holding  means  (16)  which  are 
spaced  apart  in  the  axial  direction  and  hold  the 
tubes  in  fixed  positions  apart. 

4.  Apparatus  according  to  claim  3,  characterized 
in  that  the  tube  holding  members  comprise  discs 
(16)  having  a  hole  or  holes  through  which  the 
tubes  extend. 

5.  Apparatus  according  to  claim  2,  characterized 
in  that  the  means  to  prevent  movement  towards 
each  other  or  apart  of  the  passages  comprises  a 
holding  tube  (54)  which  surrounds  the  two  tubes 
(52)  and  holds  them  in  fixed  relative  positions. 

6.  Apparatus  according  to  claim  2,  characterized 
in  that  the  holding  means  comprises  an  end  plate 
(20)  mounted  upon  the  upstream  ends  of  the  two 
tubes  (10),  the  end  plate  being  slidably  carried  by 
a  fixed  frame  (24)  and  the  resilient  means  com- 
prises  at  least  one  spring  (28)  associated  with  the 
end  plate  to  urge  it  towards  the  frame  and  place 
the  tubes  in  axial  tension. 

7.  Apparatus  according  to  claim  6,  characterized 
in  that  the  end  plate  is  slidable  upon  two  guide 
shafts  (22)  mounted  upon  the  frame,  and  two 
tension  springs  (28)  located  between  the  frame 
and  the  end  plate  and  one  at  each  side  of  the 
longitudinal  axis  urge  the  plate  along  the  guide 
shafts  towards  the  frame. 

8.  Apparatus  according  to  claim  6,  characterized 
in  that  the  two  tubes  (10)  are  individually  rotat- 
ably  mounted  in  the  end  plate. 

9.  Apparatus  according  to  claim  2,  characterized 
in  that  the  two  tubes  (10)  are  individually  rotat- 
ably  mounted  each  by  one  end. 

10.  Apparatus  according  to  claim  1,  charac- 
terized  in  that  the  tubular  means  comprises  a 
single  tube  formed  with  two  parallel  passages 
forming  the  passage  means. 

11.  Apparatus  according  to  claim  1,  charac- 
terized  in  that  the  tubular  means  comprises  a 
single  tube  formed  with  a  single  passage  forming 
the  passage  means,  the  single  passage  having 
two  spaced  regions  to  define  the  feedpaths  and  a 

narrower  region  interconnecting  the  spaced 
region. 

12.  A  method  of  stranding  wires  together  com- 
prising  feeding  the  wires  along  individual  feed- 
paths  formed  by  passage  means  within  tubular 
means,  torsionally  twisting  the  tubular  means 
about  a  longitudinal  axis  alternately  for  a  pre- 
determined  number  of  twists  in  one  direction  and 
then  in  the  other,  from  an  untwisted  position,  to 
twist  the  individual  wires  as  they  are  being  fed 
through  the  passage  means  alternately  in  said 
directions,  characterized  by  said  alternate  twist- 
ing  being  performed  while  preventing  the  feed- 
paths  from  moving  laterally  towards  each  other 
or  apart  and  while  a  resilient  load  is  applied  upon 
one  end  of  the  tubular  means  to  place  it  in  axial 
tension,  issuing  the  wires  from  the  tubular  means 
in  an  individually  twisted  condition  and  enabling 
the  twisted  wires  to  strand  together  by  virtue  of 
their  twist  in  a  position  downstream  from  the 
tubular  means. 

1.  Vorrichtung  zur  Verseilung  von  Drähten  be- 
stehend  aus  einer  rohrförmigen  Einrichtung  (10, 
52,54), 

die  Durchlaßeinrichtungen  bestimmt,  welche 
mindestens  zwei  Vorschubwege  für  Drähte  ent- 
lang  der  rohrförmigen  Einrichtung  bilden,  wobei 
die  Vorschubwege  in  festgelegten  Positionen  an 
wenigstens  einigen  Orten  entlang  der  rohr- 
förmigen  Einrichtung  beabstandet  gehalten 
werden,  wobei  die  rohrförmige  Einrichtung  um 
eine  allgemeine  Achse  drehbar  flexibel  ist,  um  die 
rohrförmige  Einrichtung  und  somit  die  Durchlaß- 
einrichtungen  um  diese  Achse  herum  aus  einer 
unverdrehten  Stellung  torsionsartig  zu  ver- 
drehen; 

Halteeinrichtung  (20,  22),  um  die  rohrförmige 
Einrichtung  gegen  Rotation  um  die  Achse  in  einer 
Stellung  stromaufwärts  der  rohrförmigen  Einrich- 
tung  festzuhalten; 

eine  Drahtverdreheinrichtung  in  einer  Position 
stromabwärts  der  rohrförmigen  Einrichtung,  um 
die  rohrförmige  Einrichtung  torsionsartig  zu  ver- 
drehen,  wobei  sich  die  Vorschubwege  durch  die 
Drahtverdreheinrichtung  erstrecken; 

Rotationseinrichtungen  (32,34,36,38)  zur  Rota- 
tion  der  Verdreheinrichtung  zusammen  mit  dem 
stromabwärts  gelegenen  Abschnitt  der  rohr- 
förmigen  Einrichtung  für  eine  vorbestimmte  An- 
zahl  von  Umdrehungen  um  die  allgemeine  Achse 
alternierend  in  eine  Richtung  und  dann  in  die 
andere; 

und  Richtungswechseleinrichtungen  (40),  um 
die  Rotationsrichtung  der  Verdreheinrichtung  zu 
ändern,  nachdem  die  Verdreheinrichtung  um  die 
vorgebene  Anzahl  von  Umdrehungen  in  jede 
Richtung  rotiert  ist, 

dadurch  gekennzeichnet,  daß  die  Vorrichtung 
weiterhin  aus  federnden  Einrichtungen  (28)  be- 
steht,  die  einem  der  Enden  der  rohrförmigen  Ein- 
richtung  zugeordnet  sind,  um  dessen  Bewegung 
in  Axialrichtung  während  des  Verdrehens  und  des 



Rückdrehens  der  rohrförmigen  Einrichtung  zu 
ermöglichen. 

2.  Vorrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  daß  die  rohrförmige  Einrichtung 
mindestens  zwei  Rohre  (10,  52,  54)  aufweist, 
wobei  jede  einen  Vorschubwege  bildenden 
Durchlaß  bestimmt,  und  daß  Einrichtungen  (16) 
an  beabstandeten  Orten  zwischen  den  Enden  der 
Rohre  vorgesehen  sind,  um  eine  Bewegung  der 
Rohre  gegeneinander  oder  voneinander  weg  zu 
verhindern. 

3.  Vorrichtung  nach  Anspruch  2,  dadurch  ge- 
kennzeichnet,  daß  die  Einrichtungen  zur  Ver- 
hinderung  der  Bewegung  der  Rohre  gegenein- 
ander  oder  voneinander  weg  eine  Vielzahl  von 
Rohrhaltevorrichtungen  (16)  aufweisen,  die  in 
Axialrichtung  voneinander  beabstandet  sind  und 
die  Rohre  in  festgelegten  Stellungen  getrennt 
voneinander  halten. 

4.  Vorrichtung  nach  Anspruch  3,  dadurch  ge- 
kennzeichnet,  daß  die  Rohrhalteeinrichtungen 
Scheiben  (16)  umfassen,  die  ein  Loch  oder  Löcher 
aufweisen,  durch  welche  sich  die  Rohre  erstrek- 
ken. 

5.  Vorrichtung  nach  Anspruch  2,  dadurch  ge- 
kennzeichnet,  daß  die  Einrichtungen  zur  Ver- 
hinderung  der  Bewegung  der  Durchlässe  gegen- 
einander  odervoneinanderweg  ein  Halterohr (54) 
umfassen,  das  die  zwei  Rohre  (52)  umgibt  und  sie 
in  festgelegten  Relativlagen  hält. 

6.  Vorrichtung  nach  Anspruch  2,  dadurch  ge- 
kennzeichnet,  daß  die  Halteeinrichtung  eine  End- 
platte  (20)  umfaßt,  die  auf  den  stromaufwärts  ge- 
legenen  Enden  der  zwei  Rohre  (10)  befestigt  ist, 
wobei  die  Endplatte  durch  einen  festgelegten 
Rahmen  (24)  gleitend  getragen  ist  und  die  Feder- 
einrichtung  mindestens  eine  Feder  (28)  umfaßt, 
die  der  Endplatte  zugeordnet  ist,  um  sie  gegen 
den  Rahmen  zu  zwingen  und  die  Rohre  unter 
Axialspannung  zu  setzen. 

7.  Vorrichtung  nach  Anspruch  6,  dadurch  ge- 
kennzeichnet,  daß  die  Endplatte  auf  zwei  Füh- 
rungsschäften  gleitet,  die  auf  dem  Rahmen  be- 
festigt  sind,  und  daß  zwei  Zugfedern  (28) 
zwischen  dem  Rahmen  und  der  Endplatte  ange- 
ordnet  sind,  wobei  eine  auf  jeder  Seite  der  Längs- 
achse  die  Platte  entlang  der  Führungsschäfte 
gegen  den  Rahmen  zwingt. 

8.  Vorrichtung  nach  Anspruch  6,  dadurch  ge- 
kennzeichnet,  daß  die  zwei  Rohre  (10)  individuell 
drehbar  in  der  Endplatte  befestigt  sind. 

9.  Vorrichtung  nach  Anspruch  2,  dadurch  ge- 
kennzeichnet,  daß  die  zwei  Rohre  (10)  jeweils  an 
einem  Ende  individuell  drehbar  befestigt  sind. 

10.  Vorrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  daß  die  rohrförmige  Einrichtung 
ein  einzelnes  Rohr  umfaßt,  das  mit  zwei  paralle- 
len  Durchlässen  ausgebildet  ist,  die  die  Durchlaß- 
einrichtungen  bilden. 

11.  Vorrichtung  nach  Anspruch  1,  dadurch 
gekennzeichnet,  daß  die  rohrförmige  Einrichtung 
ein  einzelnes  Rohr  umfaßt,  das  mit  einem  ein- 
zelnen,  die  Durchlaßeinrichtung  bildenden  Durch- 
laß  versehen  ist,  wobei  der  einzelne  Durchlaß 
zwei  beabstandete  Bereiche  aufweist,  um  die  Vor- 

schubwege  zu  bestimmen  und  einen  engeren  Be- 
reich  umfaßt,  der  die  beabstandeten  Bereiche 
miteinander  verbindet. 

12.  Verfahren  zur  Verseilung  von  Drähten,  bei 
dem  die  Drähte  entlang  individueller  Vorschub- 
wege  geschoben,  werden,  welche  durch  Durch- 
laßeinrichtungen  innerhalb  rohrförmiger  Einrich- 
tungen  gebildet  sind,  bei  dem  die  rohrförmigen 
Einrichtungen  um  eine  Längsachse  für  eine  vor- 
gegebene  Anzahl  von  Umdrehungen  in  eine  und 
dann  in  eine  andere  Richtung  alternierend  aus 
einer  unverdrehten  Position  torsionsartig  ver- 
dreht  werden,  um  die  einzelnen  Drähte  zu  ver- 
drehen,  wenn  sie  durch  die  Durchlaßeinrich- 
tungen  in  die  Richtungen  alternierend  geschoben 
werden,  dadurch  gekennzeichnet,  daß  das  alter- 
nierende  Verdrehen  durchgeführt  wird  während 
die  Vorschubwege  an  einer  seitlichen  Bewegung 
zueinander  hin  oder  voneinander  weg  gehindert 
sind  und  während  eine  Federkraft  aus  ein  Ende 
der  rohrförmigen  Einrichtung  aufgebracht  wird, 
um  sie  unter  Axialspannung  zu  setzen,  daß  die 
Drähte  aus  der  rohrförmigen  Einrichtung  in  einem 
individuell  verdrehten  Zustand  herausgeführt 
werden  und  daß  die  verdrehten  Drähte  in  die 
Lage  versetzt  werden,  in  einer  Position  stromab- 
wärts  der  rohrförmigen  Einrichtung  auf  Grund 
ihrer  Verdrillung  sich  zu  verseilen. 

1.  Dispositif  pour  le  torsadage  de  fils,  le  disposi- 
tif  comprenant: 

-   un  moyen  tubulaire  (10,  52,  54)  définissant 
un  moyen  de  passage  formant: 

-   au  moins  deux  trajets  d'alimentation  pour 
des  fils  le  long  du  moyen  tubulaire  avec  des 
trajets  d'alimentation  maintenus  espacés  dans 
des  positions  fixes  dans  au  moins  certains 
endroits  le  long  du  moyen  tubulaire,  le  moyen 
tubulaire  étant  flexible  en  rotation  autour  d'un 
axe  commun  pour  le  retordage  du  moyen  tubu- 
laire  et  ainsi  du  moyen  de  passage  autour  de  l'axe 
à  partir  d'une  position  de  non-retordage; 

-   des  moyens  de  support  (20,  22)  pour  empê- 
cher  le  moyen  tubulaire  de  tourner  autour  de  l'axe 
à  une  position  en  amont  du  moyen  tubulaire; 

-   un  moyen  de  retordage  de  fil  (30)  à  une 
position  en  aval  des  moyens  tubulaires  pour 
tordre  le  moyen  tubulaire,  les  trajets  d'ali- 
mentation  s'étendant  à  travers  le  moyen  de  retor- 
dage; 

-   des  moyens  tournants  (32,  34,  36,  38)  pour 
animer  d'un  mouvement  de  rotation  le  moyen  de 
retordage  en  même  temps  que  la  partie  aval  du 
moyen  tubulaire  pendant  un  nombre  prédé- 
terminé  de  révolutions  autour  de  l'axe  commun, 
alternativement  dans  un  direction,  puis  dans  l'au- 
tre;  et 

-   un  moyen  de  changement  de  direction  (40) 
pour  modifier  le  sens  de  rotation  du  moyen  de 
retordage  après  que  ce  moyen  de  retordage  ait 
effectué  le  nombre  prédéterminé  de  révolutions 
dans  chaque  direction; 

caractérisé  en  ce  que  le  dispositif  comprend  en 



outre  un  moyen  élastique  (28)  associé  à  l'une  des 
extrémités  du  moyen  tubulaire  pour  permettre  le 
mouvement  de  ladite  extrémité  dans  la  direction 
axiale  pendant  le  retordage  et  le  détordage  du 
moyen  tubulaire. 

2.  Dispositif  selon  la  revendication  1,  caracté- 
risé  en  ce  que  le  moyen  tubulaire  comprend  au 
moins  deux  tubes  (10,  52,  54),  définissant  chacun 
un  passage  formant  des  trajets  d'alimentation,  et 
un  moyen  (16)  pour  empêcher  le  mouvement  des 
tubes  l'un  vers  l'autre  ou  leur  éloignement  l'un  de 
l'autre  dans  des  endroits  espacés  entre  les  extré- 
mités  des  tubes. 

3.  Dispositif  selon  la  revendication  2,  caracté- 
risé  en  ce  que  le  moyen  empêchant  le  mouve- 
ment  des  tubes  l'un  vers  l'autre  ou  leur  éloigne- 
ment  l'un  de  l'autre  comprend  une  multitude  de 
moyens  de  support  de  tube  (16)  qui  sont  espacés 
dans  le  sens  axial  et  maintiennent  les  tubes  dans 
des  positions  fixes  d'écartement. 

4.  Dispositif  selon  la  revendication  3,  caracté- 
risé  en  ce  que  les  éléments  de  maintien  de  tube 
comprennent  des  disques  (16)  ayant  un  trou  ou 
des  trous  dans  lesquels  les  tubes  s'étendent. 

5.  Dispositif  selon  la  revendication  2,  caracté- 
risé  en  ce  que  le  moyen  empêchant  le  mouve- 
ment  des  passages  l'un  vers  l'autre  ou  leur 
éloignement  l'un  de  l'autre  comprend  un  tube  de 
maintien  (54)  qui  entoure  les  deux  tubes  (52)  et 
les  maintient  dans  des  positions  relatives  fixes. 

6.  Dispositif  selon  la  revendication  2,  caracté- 
risé  en  ce  que  le  moyen  de  maintien  comprend 
une  plaque  d'extrémité  (20)  montée  sur  l'extré- 
mité amont des  deux tubes  (10),  la  plaque d'extré- 
mité  étant  portée  en  coulissement  par  un  châssis 
fixe  (24)  et  le  moyen  élastique  comprend  au 
moins  un  ressort  (28)  associé  à  la  plaque  d'extré- 
mité  de  manière  à  la  solliciter  vers  le  châssis  et 
placer  les  tubes  en  tension  axiale. 

7.  Dispositif  selon  la  revendication  6,  caracté- 
risé  en  ce  que  la  plaque  d'extrémité  peut  coulisser 
sur  deux  arbres  de  guidage  (22)  montés  sur  le 
châssis,  et  deux  ressorts  de  tension  (28)  placés 
entre  le  châssis  et  la  plaque  d'extrémité  et  un  à 

chaque  côté  de  l'axe  longitudinal  sollicitent  la 
plaque  le  long  des  arbres  de  guidage  vers  le 
châssis. 

8.  Dispositif  selon  la  revendication  6,  caracté- 
risé  en  ce  que  les  deux  tubes  (10)  sont  montés 
individuellement  en  rotation  dans  la  plaque 
d'extrémité. 

9.  Dispositif  selon  la  revendication  2,  caracté- 
risé  en  ce  que  les  deux  tubes  (10)  sont  montés 
individuellement  en  rotation  chacun  par  une 
extrémité. 

10.  Dispositif  selon  la  revendication  1,  caracté- 
risé  en  ce  que  le  moyen  tubulaire  comprend  un 
tube  unique  présentant  deux  passages  parallèles 
formant  le  moyen  de  passage. 

11.  Dispositif  selon  la  revendication  1,  caracté- 
risé  en  ce  que  le  moyen  tubulaire  comprend  un 
tube  unique  présentant  un  passage  unique  for- 
mant  le  moyen  de  passage,  le  passage  unique 
comportant  deux  zones  espacées  pour  définir  les 
trajets  d'alimentation  et  une  zone  plus  étroite 
interconnectant  les  zones  espacées. 

12.  Procédé  pour  le  torsadage  de  fils  compre- 
nant  l'alimentation  des  fils  suivant  les  trajets 
individuels  d'alimentation  formés  par  un  moyen 
de  passage  à  l'intérieur  d'un  moyen  tubulaire,  le 
retordage  du  moyen  tubulaire  autour  d'un  axe 

- longitudinal  alternativement  pendant  un  nombre 
prédéterminé  de  tordages  dans  un  sens,  puis 
dans  l'autre,  à  partir  d'une  position  détordue,  afin 
de  retordre  les  fils  individuels  alors  qu'ils  sont 
introduits  dans  le  moyen  de  passage  en  alter- 
nance  dans  les  deux  sens,  caractérisé  en  ce  que  le 
retordage  alterné  est  exécuté  tout  en  évitant  que 
les  trajets  d'alimentation  ne  soient  déplacés  laté- 
ralement  l'un  vers  l'autre  ou  ne  s'écartent  l'un  de 
l'autre  et  alors  qu'une  charge  élastique  est  appli- 
quée  à  une  extrémité  du  moyen  tubulaire  de 
manière  à  le  placer  en  tension  axiale,  les  fils 
sortant  du  moyen  tubulaire  à  l'état  tordu 
individuellement  et  les  fils  tordus  pouvant  être 
torsadés  grâce  à  leur  torsion  dans  une  position 
située  en  aval  du  moyen  tubulaire. 
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