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©  Apparatus  for  stranding  at  least  two  wires  together. 

@  Apparatus  for  stranding  two  or  more  wires  together 
comprising  a  wire  guide  means  (10)  extending  in  a  wire  pass 
direction  to  a  twisting  station,  the  guide  means  held  against 
rotation  about  an  axis  at  its  upstream  end  and  being 
rotationally  flexible  to  be  torsionally  twisted  by  a  rotatable 
twisting  means  (24,  28,  36)  in  the  twisting  station  (22,  30,  34) 
connected  to  the  downstream  end  of  the  guide  means.  A 
wire  separation  tube  (78)  extends  from  the  twisting  means 

along  a  fixed  curved  path  section  to  a  stranding  station  (76) 
to  prevent  wires  stranding  together  until  they  reach  the 
stranding  station.  The  separation  tube  is  rotatable  about  an 
axis  coinciding  with  the  fixed  curved  path  section  and  has 
flexibility  to  enable  the  tube  to  be  maintained  in  its  curved 
configuration  along  the  path  with  torsional  rigidity  to  avoid 
build-up  and  retention  of  twist. 



This  i n v e n t i o n   r e l a t e s   to  appa ra tu s   for  s t r a n d i n g   a t  

l e a s t   two  wires  t o g e t h e r   to  form  a  wire  u n i t .  

It  is  known  tha t   the  s t r a n d i n g   of  wires  t o g e t h e r  

o f f e r s   physica l   and  e l e c t r i c a l   advantages   when  the  wires  a r e  

i n d i v i d u a l l y   i n s u l a t e d   conductors   as  used  in  communications  or  o t h e r  

e l e c t r i c a l   systems.   For  example,  the  s t r a n d i n g   of  pa i rs   or  un i t s   o f  

wires  as  used  in  t e l e p h o n e   systems  improves  e l e c t r i c a l  

c h a r a c t e r i s t i c s   such  as  reducing  c r o s s - t a l k .  

C o n v e n t i o n a l l y ,   to  c o n t i n u o u s l y   s t rand   wires  t o g e t h e r  

in  the  same  d i r e c t i o n   r e q u i r e s   a  heavy,  r o t a t a b l e   c o n s t r u c t i o n   as 

the  wire  spools  for  feeding   wire  into  the  appa ra tus   must  a l s o  

revolve   about  the  machine  ax i s .   The  exces s ive   weight  of  t h e  

c o n s t r u c t i o n   l i m i t s   the  o p e r a t i o n a l   speed.  In  order  to  avoid  t h e  

r o t a t i o n   of  the  spoo l s ,   a  p e r i o d i c a l l y   r e v e r s i n g   s t r and ing   o p e r a t i o n  

is  performed  upon  the  wires  and,  as  it  is  d e s i r a b l e   to  s trand  long 

l eng ths   of  wires  in  each  d i r e c t i o n ,   accumula tors   become  n e c e s s a r y .  

In  order  to  overcome  problems  with  known  s t r a n d i n g  

a p p a r a t u s ,   s impler   appa ra tu s   has  been  devised  to  give  a  p e r i o d i c  

r eve r se   s t r a n d i n g   o p e r a t i o n .   This  s impler   appara tus   as  desc r ibed   i n  

United  S ta tes   Patent   No.  3 ,910 ,022   granted  October  7,  1975  in  t h e  

name  of  P h i l l i p   John  Reed  and  e n t i t l e d   "Apparatus  for  S t r a n d i n g  

Wires"  involves   the  use  of  a  t u b u l a r   member,  one  end  of  which  i s  

held  s t a t i o n a r y   and  the  other   t o r s i o n a l l y   twis ted   f i r s t   in  one 

d i r e c t i o n   and  then  the  other   around  i ts   l o n g i t u d i n a l   axis .   D i v i d e r s  

p o s i t i o n e d   along  the  member  d ivide   the  tube  passage  into  s e p a r a t e  

paths  for  wires  pass ing  down  the  member.  A  t w i s t i n g   means  at  t h e  

downstream  end  of  the  t u b u l a r   member,  tw i s t s   the  member  by  r o t a t i n g  



the  downstream  end  of  the  member  for  a  p r ede t e rmined   number  o f  

r e v o l u t i o n s ,   f i r s t   in  one  d i r e c t i o n   and  then  the  o the r ,   t o  

t o r s i o n a l l y   t w i s t   the  member  in  r e v e r s i n g   manner.  A  tw i s t   i s  

imposed  upon  each  wire  by  the  t w i s t i n g   means  and  t h i s   twis t   c a u s e s  

the  wires  to  s t r a n d   t o g e t h e r   along  t h e i r   l eng ths   as  the  wires  emerge 

from  the  t w i s t i n g   means .  

In  U.S.  pa ten t   No.  4 ,325 ,214   g ran ted   April  20,  1982 ,  

in  the  name  of  B r e t i s l a v   Pavel  Zuber,  and  e n t i t l e d   "Apparatus  f o r  

S t r and ing   Wire",   the  t u b u l a r   member  is  r ep laced   by  an  e l o n g a t e  

member  which  is  held  s t a t i o n a r y   at  an  upstream  end  and  is  r o t a t a b l e  

at  i t s   downstream  end  for  t w i s t i n g   i t .   The  e longa te   member  has  a 

p l u r a l i t y   of  wire  guiding  elements  ex tend ing   r a d i a l l y   outwards  from 

i t ,   each  element  having  wire  guiding  holes  whereby  the  wires  a r e  

t h readed   through  the  holes  from  guiding  element  to  guiding  e l e m e n t  

while  being  l o c a t e d   outwards  from  the  e l o n g a t e   member. 

In  another   pa ten t   a p p l i c a t i o n   Ser ia l   No.  in  t h e  

names  of  John  Nicholas   Garner  and  Jean  Marc  Roberge  f i l e d  

c o n c u r r e n t l y   with  th i s   p resen t   a p p l i c a t i o n   and  e n t i t l e d   " S t r a n d i n g  

Wires",   the re   is  d e s c r i b e d   a  f u r t h e r   a l t e r n a t i v e   to  t h e  

c o n s t r u c t i o n s   covered  by  U.S.  Patent   No.  3 ,910 ,022   and  4 , 3 2 5 , 2 1 4 .  

In  the  a p p l i c a t i o n   e n t i t l e d   "S t rand ing   Wires" ,   appara tus   f o r  

s t r a n d i n g   wires  comprises  at  l eas t   two  tubes  each  de f in ing   a  p a s s a g e  

for  wire,   the  tubes  being  r o t a t a b l y   f l e x i b l e   about  a  common  axis  t o  

t o r s i o n a l l y   t w i s t   the  tubes  t o g e t h e r   around  the  axis  to  enable  each 

of  the  wires  to  be  given  a  tw i s t   by  the  t w i s t i n g   means  while  t h e  

tubes  prevent   the  wires  from  t w i s t i n g   t o g e t h e r .   The  tubes  a r e  

p reven ted   from  moving  towards  or  away  from  each  other   during  t h e  



t w i s t i n g   o p e r a t i o n   and  a  r e s i l i e n t   means  is  used  at  one  end  of  t h e  

tubes   to  place  the  tubes  c o n t i n u o u s l y   in  t e n s i o n   and  to  allow  f o r  

end  movement  of  the  tubes  as  the  tubes  change  in  e f f e c t i v e   l e n g t h  

dur ing   each  t w i s t i n g   and  un tw i s t i ng   o p e r a t i o n .   The  wires  s t r a n d  

t o g e t h e r   to  form  a  wire  unit   immediate ly   they  pass  downstream  from 

the  t w i s t i n g   means .  

A  problem  a r i s e s   where  it   is  found  to  be  necessa ry   t o  

s t r and   wires  t o g e t h e r   at  a  p o s i t i o n   not  only  downstream  from  t h e  

t w i s t i n g   means  but  also  out  of  a l ignment   with  the  t w i s t i n g   means .  

In  t h i s   case,   it  is  necessary   for  each  of  the  wires  to  be  moved  a t  

an  angle  from  the  t w i s t i n g   means  to  the  downstream  s t r a n d i n g  

s t a t i o n .   There  may  be  such  a  r e q u i r e m e n t   for  change  in  d i r e c t i o n   of  

the  wires  in  appara tus   in  which  a  p l u r a l i t y   of  the  e longa te   o r  

t u b u l a r   members  are  to  be  used  in  an  appa ra tus   for  imposing  t w i s t  

into  wires  to  be  formed  into  a  p l u r a l i t y   of  s t randed  pairs   d u r i n g  

the  manufac ture   of  a  cable  core  u n i t .   In  such  an  a r rangement ,   i t  

can  be  seen  tha t   it  would  be  necessa ry   to  cause  the  wires  t o  

converge  downstream  of  the  t w i s t i n g   means  so  that   immediately  a f t e r  

the  s t r a n d i n g   of  the  wires  into  p a i r s ,   the  s t r anded   wire  pa i rs   a r e  

t o g e t h e r   to  form  the  core  u n i t .  

The  present   inven t ion   concerns  an  appara tus   and  a 

method  of  s t r and ing   wires  which  overcomes  the  above  p rob lem.  

Accord ing ly ,   the  p resen t   i nven t ion   provides  a p p a r a t u s  

for  s t r and ing   at  l eas t   two  wires  t o g e t h e r   c o m p r i s i n g : -  

wire  guide  means  ex tending   downstream  in  a  wire  p a s s  

d i r e c t i o n   to  a  tw i s t i ng   s t a t i o n   to  def ine   i nd iv idua l   feed  paths  f o r  

wires  and  prevent   the  wires  from  t w i s t i n g   t o g e t h e r   as  they  move 



along  the  guide  means  to  the  t w i s t i n g   s t a t i o n ,   a  t w i s t i n g   means  i n  

the  t w i s t i n g   s t a t i o n   and  connected  to  the  wire  guide  means,  t h e  

t w i s t i n g   means  having  means  to  r o t a t e   i t   a l t e r n a t e l y ,   in  one 

d i r e c t i o n   and  then  the  o the r ,   for  a  p l u r a l i t y   of  r e v o l u t i o n s   t o  

r o t a t e   the  wire  guide  means  at  the  t w i s t i n g   s t a t i o n   and  place  a 

r o t a t i o n a l   tw i s t   in  the  guide  means  a l t e r n a t e l y   in  one  d i r e c t i o n   and 

then  the  other   about  a  l o n g i t u d i n a l   axis  of  the  guide  means,  a 

s t r a n d i n g   s t a t i o n   downstream  along  the  f eedpa ths   from  the  t w i s t i n g  

s t a t i o n   with  at  l e a s t   a  s ec t ion   of  the  f eedpa ths   the  wires  b e i n g  

curved  and  of  f ixed  o r i e n t a t i o n   between  the  t w i s t i n g   and  t h e  

s t r a n d i n g   s t a t i o n s ,   and  means  ex tend ing   between  the  t w i s t i n g   and 

s t r a n d i n g   s t a t i o n s   to  prevent   the  w i re s ,   a f t e r   passage  through  t h e  

t w i s t i n g   means,  from  s t r a n d i n g   t o g e t h e r   before   they  reach  t h e  

s t r a n d i n g   s t a t i o n ,   said  s t r a n d i n g   p r e v e n t i o n   means  comprising  a  w i r e  

s e p a r a t i o n   tube  which  is  curved  to  extend  along  the  fixed  cu rved  

s ec t i on   of  path  and  de f ines   the  i n d i v i d u a l   feed  paths  for  the  w i r e s ,  

said  s e p a r a t i o n   tube  being  r o t a t a b l e   around  an  axis  of  r o t a t i o n  

which  c o i n c i d e s   with  the  f ixed  curved  path  s e c t i o n ,   and  with  a 

r o t a t i o n a l   speed  equal  to  tha t   and  in  the  same  d i r e c t i o n   as  t h e  

t w i s t i n g   means,  and  the  tube  having  f l e x i b i l i t y   to  enable  the  t u b e  

to  be  ma in ta ined   in  i t s   curved  c o n f i g u r a t i o n   along  said  fixed  c u r v e d  

path  s e c t i o n   and  t o r s i o n a l   r i g i d i t y   to  avoid  bu i ld -up   and  r e t e n t i o n  

of  t w i s t .  

In  use  of  the  above  a p p a r a t u s ,   because  the  s e p a r a t i o n  

tube  is  ma in ta ined   in  i t s   curved  c o n f i g u r a t i o n ,   then  the  w i r e s  

pass ing   through  the  tube  are  main ta ined   s e p a r a t e   from  each  o t h e r  

whereby  s t r a n d i n g   does  not  take  place  along  the  curved  sec t ion   o f  



the  f e e d p a t h s .   Hence,  the  wires  are  prevented   from  s t r a n d i n g  

t o g e t h e r   between  the  t w i s t i n g   s t a t i o n   and  the  s t r a n d i n g   s t a t i o n .  

To  ma in ta in   the  s e p a r a t i o n   tube  in  i t s   f ixed  p o s i t i o n  

along  the  curved  s e c t i o n   of  f e e d p a t h s ,   it  is  d e s i r a b l e   to  mount  t h e  

s e p a r a t i o n   tube  in  a  bear ing   in  a  support   frame  through  which  t h e  

tube  pa s se s .   The  frame  may  l ie   at  any  angle  to  the  d i r e c t i o n   of  t h e  

tube  at  the  p o s i t i o n   at  which  the  tube  passes  through  the  f r a m e .  

The  s e p a r a t i o n   tube  may  be  formed  with  two  s e p a r a t e  

passages   along  i t s   l e n g t h .   However,  it  may  be  d i f f i c u l t   to  r o t a t e  

the  tube  about  i t s   own  axis  while  ma in ta in ing   it  f ixed  along  t h e  

curved  s e c t i o n   of  path  if  it  has  a  c r o s s - s e c t i o n   which  has  two 

p a s s a g e s ,   because  of  the  s t i f f n e s s   of  the  m a t e r i a l .   It  i s  

d e s i r a b l e ,   t h e r e f o r e ,   tha t   the  s e p a r a t i o n   tube  has  a  s ing le   p a s s a g e  

and  feedpath   s e p a r a t i o n   means  spaced  apart   along  it  to  s e p a r a t e   t h e  

passage  into  the  f eedpa ths   at  the  l oca t ion   of  said  s e p a r a t i o n   means 

only.   Hence,  the  s e p a r a t i o n   tube  is  a  simple  tube  c o n s t r u c t i o n .   I t  

is  found  tha t   with  s e p a r a t i o n   means  spaced  apar t   along  the  tube  in  

t h i s   manner,  they  s u f f i c e   to  maintain  the  wires  s e p a r a t e   from  each 

o t h e r ,   i . e .   they  prevent   s t r a n d i n g   of  the  wires  from  one  end  of  t h e  

tube  to  the  o the r .   In  a  p r e f e r r e d   a r rangement ,   the  f e e d p a t h  

s e p a r a t i o n   means  are  d isposed   so le ly   at  each  end  po r t ion   of  t h e  

tube .   Hence  it  is  a  simple  matter   to  loca te   the  s e p a r a t i o n   means 

wi th in   the  end  p o r t i o n s .  

The  above  appara tus   is  p a r t i c u l a r l y   useful   when 

combined  with  a  p l u r a l i t y   of  other  s i m i l a r   appa ra tu s   to  form  o t h e r  

appa ra tu s   for  s t r and ing   t o g e t h e r   a  p l u r a l i t y   of  un i t s   of  wires ,   each 

unit   compris ing  at  l e a s t   two  wires  twis ted   t o g e t h e r .   In  t h i s  



o the r   a p p a r a t u s ,   a  p l u r a l i t y   of  t w i s t i n g   means  for  the  d i f f e r e n t  

u n i t s   are  spaced  a p a r t .   Wire  s e p a r a t i o n   tubes  for  the  d i f f e r e n t  

u n i t s   curve  along  t h e i r   own  f ixed  curved  s e c t i o n s   of  paths  and 

converge   to  have  downstream  ends  ad j acen t   to  one  ano ther   to  p r e s e n t  

all   of  the  tw i s t ed   wires  in  a d j a c e n t   p o s i t i o n s   at  the  s t r a n d i n g  

s t a t i o n   to  enable  the  wire  un i t s   to  be  s t randed   t o g e t h e r   to  form  a 

core  u n i t .   Such  combined  a p p a r a t u s   is  desc r ibed   in  p a t e n t  

a p p l i c a t i o n   Ser ia l   No.  in  the  names  of  John  Nicholas   G a r n e r ,  

Jean  Marc  Roberge  and  Oleg  Axiuk  f i l e d   c o n c u r r e n t l y   with  t h i s  

p r e s e n t   a p p l i c a t i o n   and  e n t i t l e d   "Forming  Cable  Core  U n i t s " .  

One  embodiment  of  the  i nven t ion   will  now  be  d e s c r i b e d  

by  way  of  example,  with  r e f e r e n c e   to  the  accompanying  drawings  in  

w h i c h : -  

Figure  1  is  a  side  e l e v a t i o n a l   view  p a r t l y   in  

c r o s s - s e c t i o n   of  appa ra tu s   for  forming  i n s u l a t e d   conduc tors   i n t o  

s t r a n d e d   pa i rs   and  for  forming  a  cable  core  unit  from  the  s t r a n d e d  

p a i r s ;  

Figure  2  is  a  c r o s s - s e c t i o n a l   view  through  part   of  t h e  

a p p a r a t u s   of  Figure  1  and  shown  in  l a r g e r   s c a l e ;  

Figure  3  is  a  view  s i m i l a r   to  Figure  2  of  ano ther   p a r t  

of  the  a p p a r a t u s ;  

Figure  4  is  a  d iagrammatic   end  view  of  a  w i r e  

s e p a r a t i o n   tube  used  in  the  a p p a r a t u s .  

The  appa ra tu s   shown  in  the  drawings  is  an  a p p a r a t u s  

for  the  manufacture   of  a  cable  core  unit  from  25  pa i rs   of  i n s u l a t e d  

e l e c t r i c a l   conductors   (or  wires  as  r e f e r r e d   to  in  th i s   d e s c r i p t i o n ) .  

The  wires  in  each  pai r   are  s t r anded   t o g e t h e r   before  pa i rs   a r e  



t hemse lves   combined  and  bound  with  b inding  tape  to  form  the  c o r e  

u n i t .   The  core  unit   may  be  in tended  to  form  a  complete  cable  c o r e ,  

or  a  core  may  be  made  from  a  p l u r a l i t y   of  such  u n i t s .  

This  appara tus   is  c o n s t r u c t e d   in  the  manner  d e s c r i b e d  

i n   copending  pa ten t   a p p l i c a t i o n   Ser ia l   No.  in  the  names  o f  

John  Nicholas   Garner ,   Jean  Marc  Roberge  and  Oleg  Axiuk  f i l e d  

c o n c u r r e n t l y   with  th i s   present   a p p l i c a t i o n   and  e n t i t l e d   "Forming 

Cable  Core  U n i t s " .  

As  desc r ibed   in  the  a fo r emen t ioned   a p p l i c a t i o n ,   t h e  

a p p a r a t u s   comprises   a  p l u r a l i t y   of  wire  guide  means,  one  for  e a c h  

pa i r   of  c o n d u c t o r s .   Each  guide  means  is  in  the  form  of  two  g u i d e  

tubes  10,  ex tend ing   one  a longs ide   the  o t h e r ,   from  a  tube  s u p p o r t  

p l a t e   12  at  t h e i r   upstream  ends  to  a  t w i s t i n g   s t a t i o n   at  t h e i r  

downstream  ends.  Each  tube  is  i n d i v i d u a l l y   r o t a t a b l y   mounted  a b o u t  

i t s   own  axis  by  i ts   upstream  end  wi th in   the  p l a t e   support   which  i s ,  

in  t u rn ,   spr ing   urged  upon  p a r a l l e l   guides  14  towards  a  f ixed  f r ame  

member  16.  As  will  be  d e s c r i b e d ,   the  tubes  are  r o t a t i o n a l l y  

f l e x i b l e   for  the  purpose  of  w i t h s t a n d i n g   r o t a t i o n a l   forces   i n v o l v e d  

when  downstream  ends  of  the  tubes  are  r o t a t ed   r e l a t i v e   to  u p s t r e a m  

ends  and  each  at  i ts   t w i s t i n g   s t a t i o n ,   around  a  l o n g i t u d i n a l   a x i s  

l o c a t e d   s u b s t a n t i a l l y   symmet r ica l ly   between  the  tubes .   T h i s  

r o t a t i o n   is  a l t e r n a t e l y   in  one  d i r e c t i o n   and  then  the  other   from  an 

e q u i l i b r i u m   p o s i t i o n   in  which  the  tubes  are  un twis ted   and  l i e  

p a r a l l e l   as  shown  in  Figure  1.  The  tubes  are  formed  from  a  m a t e r i a l  

which  provides   th is   r o t a t i o n a l   f l e x i b i l i t y   and  may  be  made,  f o r  

i n s t a n c e ,   from  s t a i n l e s s   steel  or  an  acetal   homopolymer,  as  s o l d  

under  the  t rademark  "DELRIN". 



The  c o n s t r u c t i o n   of  each  guide  means,  and  i ts   method 

of  mounting  to  the  frame  member  16  are  descr ibed   in  de t a i l   in  P a t e n t  

a p p l i c a t i o n   Ser ia l   No.  ,  f i l e d   c o n c u r r e n t l y   with  th i s   p r e s e n t  

a p p l i c a t i o n   in  the  names  of  John  Nicholas  Garner  and  Jean  Marc 

Roberge  and  e n t i t l e d   "S t r and ing   Wires".   A  d i r e c t i o n   changing  means 

18  is  provided  for  each  t w i s t i n g   means  (to  be  d e s c r i b e d )   guide  means 

as  shown  by  Figure  1.  This  changing  means  comprises  a  m a g n e t i c  

switch  means  which  is  t r i g g e r e d   by  an  i n t e r r u p t e r   arm  as  d e s c r i b e d  

in  copending  pa ten t   a p p l i c a t i o n   Ser ia l   No.  ,  f i l e d  

c o n c u r r e n t l y   with  th i s   p r e s e n t   a p p l i c a t i o n   in  the  names  of  John  

Nicholas   Garner ,   Jean  Marc  Roberge  and  Norbert  Mei lenner   and 

e n t i t l e d   "Apparatus  for  S t r and ing   Wire".  As  a l so   de sc r i bed   in  t h a t  

s p e c i f i c a t i o n ,   each  changing  means  18  is  loca ted   a  short   d i s t a n c e  

from  i t s   a s s o c i a t e d   p l a t e   suppor t   12.  

As  d e s c r i b e d   in  pa tent   a p p l i c a t i o n   Se r i a l   No.  , 

f i l e d   c o n c u r r e n t l y   with  t h i s   p resen t   a p p l i c a t i o n   and  e n t i t l e d  

"Forming  Cable  Core  Uni ts"   r e f e r r e d   to  above,  the  t w e n t y - f i v e   g u i d e  

means  thus  included  in  the  appa ra tu s   are  arranged  in  s p e c i f i c   manner 

and  the re   are  th ree   t w i s t i n g   s t a t i o n s   for  three  groups  of  the  g u i d e  

means.  In  f a c t ,   all  of  the  guide  means  are  loca ted   by  the  f rame 

member  16  and  o ther   frame  members  around  three   pi tch  c i r c l e s   which 

are  c o n c e n t r i c   around  a  common  axis  20  as  shown  by  Figure  1.  As 

d e s c r i b e d   in  the  a p p l i c a t i o n   "Forming  Cable  Core  Un i t s " ,   three   gu ide  

means  are  l oca ted   upon  an  innermost   pitch  c i r c l e   by  the  p o s i t i o n s   o f  

t h e i r   p l a t e   suppor t s   12  which  are  equal ly   spaced  around  the  common 

axis   20.  The  tubes  of  these   th ree   guide  means  extend  f o r  

a p p r o x i m a t e l y   65  fee t   to  the  f i r s t   t w i s t i n g   s t a t i o n   22  at  which  a 



t w i s t i n g   means  24  for  each  of  the  th ree   guide  means  is  held  by  a 

pa i r   of  spaced  p a r a l l e l   frame  members  26,  the  t w i s t i n g   means  be ing  

in  co r r e spond ing   p o s i t i o n s   to  the  a s s o c i a t e d   p la te   suppor t s   14 

whereby  the  guide  means  extend  s u b s t a n t i a l l y   p a r a l l e l   with  the  a x i s  

20.  One  of  the  th ree   innermost   guide  means  is  superposed  by  a n o t h e r  

guide  means  in  Figure  1  so  tha t   only  two,  t o g e t h e r   with  t h e i r  

t w i s t i n g   means,  are  shown. 

Around  an  i n t e r m e d i a t e   pi tch  c i r c l e ,   nine  guide  means 

are  d i sposed ,   in  the  same  manner  d i scussed   in  the  l a s t   p a r a g r a p h ,  

t hese   nine  guide  means  being  equa l ly   spaced  apar t   around  the  axis  20 

and  t e r m i n a t i n g ,   each  at  a  t w i s t i n g   means  28,  in  a  t w i s t i n g   s t a t i o n  

30  at  a  pair   of  spaced  p a r a l l e l   frame  members  32.  The  r e m a i n i n g  

t h i r t e e n   guide  means  are  d isposed  around  an  outermost   pi tch  c i r c l e  

and  these   guide  means  t e r m i n a t e   at  a  t w i s t i n g   s t a t i o n   34,  in  

t w i s t i n g   means  36,  held  between  spaced  p a r a l l e l   frame  members  38.  

Only  two  of  the  guide  means  and  t h e i r   r e s p e c t i v e   t w i s t i n g   means  a r e  

shown,  for  reasons  of  c l a r i t y ,   at  each  of  the  s t a t i o n s   30  and  34 .  

Each  guide  means  t e r m i n a t i n g   at  t w i s t i n g   s t a t i o n s   30  and  34,  p a s s e s  

through  e i t h e r   a  c l ea rance   hole  in  each  upstream  frame  26  or  in  each 

frame  26  and  32,  or  a l t e r n a t i v e l y ,   the  guide  means  passes  through  a 

bear ing   40  in  each  frame  as  shown  by  Figure  1.  

Each  t w i s t i n g   means  24,  28,  and  36  comprises   a 

c y l i n d e r   42  formed  with  two  holes  (not  shown)  wi th in   which  t h e  

downstream  ends  of  the  two  tubes  are  secured .   Two  annular   e l e c t r i c  

c l u t c h e s   44  and  46  have  t h e i r   driven  sides  secured  to  the  c y l i n d e r  

42  for  dr iv ing  it  a l t e r n a t e l y   in  oppos i t e   d i r e c t i o n s .   All  c l u t c h e s  

44  and  46  are  r a d i a l l y   a l igned   into  two  groups  between  the  frames  o f  



each  pai r   26,  32  and  38  and  the  c l u t c h e s   in  each  group  are  dr iven  by 

a  common  d r ive   be l t   48  or  50.  The  dr ive   be l t s   48  and  50  at  each  

t w i s t i n g   s t a t i o n   are  dr iven  c o n t i n u o u s l y ,   each  in  one  d i r e c t i o n ,  

around  pu l l ey   wheels  52,  54  secured   to  two  drive  sha f t s   56  (which 

are  in  l ine   in  Figure  1).  The  d r ive   s h a f t s   are  dr iven  by  a  s i n g l e  

e l e c t r i c   motor  58.  

Downstream  of  each  t w i s t i n g   means  24,  28,  a  s i n g l e  

tube  60  e x t e n d s ,   the  tube  being  secured  to  i ts   c y l i n d e r   42  and 

ex t end ing   to  a  downstream  end  held  by  a  bearing  62  in  a  frame  64 

lying  immedia te ly   downstream  from  the  t w i s t i n g   s t a t i o n   34.  These  

tubes  60  are  t o r s i o n a l l y   r i g i d ,   i . e .   as  they  ro t a t e   with  t h e i r  

t w i s t i n g   means,  they  do  not  t o r s i o n a l l y   twis t   as  does  each  g u i d e  

means.  Each  tube  60  is  formed  from  metal  or  r ig id   p l a s t i c .   The 

tubes   60  pass  through  c e n t r a l   a p e r t u r e s   66  of  frames  32  and  38 

through  which  they  pass  towards  frame  64 .  

Each  of  the  guide  means  and  tubes  60  l ead ing   to  t h e  

frame  64,  or  in  the  case  of  the  guide  means  t e r m i n a t i n g   in  t h e  

t w i s t i n g   means  36,  is  to  be  used  to  enable  each  of  i ts   wires  68  t o  

be  given  a  degree  of  tw i s t   by  the  t w i s t i n g   means  while  the  t u b e s  

prevent   the  wires  from  t w i s t i n g   t o g e t h e r .   The  pi tch  c i r c l e   for  t h e  

t w i s t i n g   means  36  is  at  a  d i amete r   only  s u f f i c i e n t   to  allow  all  o f  

the  guide  means  and  t w i s t i n g   means  to  be  passed  between  and  held  by 

the  va r ious   frames  while  being  s u i t a b l y   d r ivab ly   connected  to  t h e  

motor  58  wi thou t   any  i n t e r f e r e n c e   between  one  t w i s t i n g   means  and  i t s  

guide  means  and  ano the r .   N e v e r t h e l e s s ,   for  s t r and ing   t o g e t h e r  

t w e n t y - f i v e   pa i r s   of  wi res ,   the  d iamete r   of  the  outermost   p i t c h  

c i r c l e   is  app rox ima te ly   20  i nches .   However,  it  is  r equ i red   tha t   t h e  



a p p a r a t u s   should  provide  a  cable  core  unit  72  from  these  w i r e s .  

This  involves   the  b r ing ing   t o g e t h e r   of  all  of  the  s t randed  w i r e  

u n i t s .   To  prevent   the  s t r anded   wire  uni ts   time  to  develop  a 

s i g n i f i c a n t   u n s t r a n d i n g   ac t ion   before   being  formed  into  the  c o r e  

unit   72,  it  is  e s s e n t i a l   tha t   a  s t r a n d i n g   s t a t i o n   74  is  i m m e d i a t e l y  

at  a  p o s i t i o n   upstream  of  a  core  unit   forming  s t a t i o n   76.  Hence ,  

some  means  is  r equ i red   to  more  c l o se ly   group  the  u n s t r a n d e d  w i r e s  

t o g e t h e r   at  the  s t r a n d i n g   s t a t i o n   where  s t r and ing   into  the  w i r e  

un i t s   is  then  a c c o m p l i s h e d .  

According  to  th i s   i n v e n t i o n ,   for  th is   purpose,   and  as  

shown  by  th i s   embodiment,  the  appa ra tus   comprises  s trand  p r e v e n t i o n  

means  which  follow  and  main ta in   converging  curved  paths  a l t h o u g h  

they  are  caused  to  r o t a t e   in  a l t e r n a t i n g   d i r e c t i o n s   t o g e t h e r   w i t h  

the  t w i s t i n g   means.  These  curved  paths  d i r e c t   the  t w e n t y - f i v e  

p a r a l l e l   paths  for  the  wires  of  the  pa i rs   onto  a  s ingle   path  which 

is  c o i n c i d e n t   with  the  axis  20  at  the  s t a t i o n   76.  

As  shown  by  Figure  1,  each  s t rand  prevent ion   means 

comprises   a  wire  s e p a r a t i o n   tube  78.  In  the  case  of  the  each  t u b e  

60  t e r m i n a t i n g   at  frame  64,  the  paths  for  the  wires  of  each  pair   t o  

be  s t randed  are  cont inued  by  a  s e p a r a t i o n   tube  78  which  p a s s e s  

through  bear ings   80  in  a  support   frame  82  and  t e rmina tes   at  a 

support   frame  84  which  is  disposed  immediately  upstream  of  t h e  

s t r a n d i n g   s t a t i o n   74.  These  tubes  78  are  secured  to  the  tubes  60  so 

as  to  r o t a t e   with  them.  Wire  s e p a r a t i o n   tubes  78  are  also  s e c u r e d  

to  and  extend  from  the  c y l i n d e r s   42  of  t w i s t i n g   means  36,  and  t h e s e  

tubes  78  pass  through  c l ea r ance   holes  (not  shown)  in  the  frame  64 ,  

which  l ies   close  to  the  c y l i n d e r s   42,  and  then  proceed  t h r o u g h  



b e a r i n g s   80  to  t e r m i n a t e   at  frame  84.  The  tubes  converge  as  t h e y  

pass  through  frame  82  to  frame  84  and  each  tube  is  held  upon  i t s  

curved  path  by  the  f r a m e s .  

C l e a r l y ,   each  tube  is  r equ i r ed   to  r o t a t e   around  i t s  

axis  which  c o i n c i d e s   with  i t s   fixed  curved  path  s ec t i on   and  must 

have  s u f f i c i e n t   f l e x i b i l i t y   to  be  ma in ta ined   in  th i s   curved  

c o n f i g u r a t i o n   while  enduring  a l t e r n a t i n g   compress ive   and  t e n s i l e  

s t r e s s e s   to  give  a  s a t i s f a c t o r y   working  l i f e .   Each  tube  78  also  has 

t o r s i o n a l   r i g i d i t y   to  prevent   it  from  t w i s t i n g   the reby   a v o i d i n g  

bu i ld -up   and  r e t e n t i o n   of  t w i s t .   The  tubes  78  of  t h i s   embodiment 

are  formed  from  an  ace ta l   homopolymer,  as  sold  under  the  t r ademark  

"DELRIN",  and  have  an  ou t s ide   d iameter   of  0.22  inches  and  an  i n s i d e  

d iamete r   of  0.075  i n c h e s .   These  tubes  pass  through  the  frame  82  t o  

frame  84  at  p i tch   c i r c l e   d iameters   which,  while  d e c r e a s i n g ,   s t i l l  

ma in ta in   the  r e l a t i v e   p o s i t i o n s   of  the  tubes  at  frame  84.  Al though 

the  outermost   p i tch   c i r c l e   d iameter   is  reduced  from  around  20  i n c h e s  

at  frame  64  to  app rox ima te ly   8  inches  over  a  d i s t a n c e   o f  

a p p r o x i m a t e l y   20  inches  along  the  axis  20,  these   t u b e s  

s a t i s f a c t o r i l y   w i th s t and   the  s t r e s s e s   i nvo lved .   Another  s u i t a b l e  

m a t e r i a l   is  s t a i n l e s s   s t e e l .  

As  shown  by  Figure  2,  the  frame  82  n e c e s s a r i l y   l ies   a t  

an  angle  to  the  d i r e c t i o n   of  each  tube  78  pass ing  through  i t .   T h i s  

angle  depends  upon  which  pi tch  c i r c l e   the  tube  is  d i sposed .   To 

avoid  the  need  to  provide  holes  in  the  frame  82  d r i l l e d   at  t h e  

d i f f e r e n t   angles  r e q u i r e d ,   each  hole  86  is  formed  normal  to  t h e  

frame  and  an  a d j u s t a b l e   f i t t i n g   88  is  loca ted   wi thin   the  hole  t o  

provide   the  des i r ed   angle .   All  the  f i t t i n g s   88  are  of  s i m i l a r  



c o n s t r u c t i o n   and  comprise  a  s u b s t a n t i a l l y   c y l i n d r i c a l   member  90 

having  a  smooth  su r face   por t ion   92  for  s l i d i n g   r ecep t ion   within  i t s  

frame  hole  86.  One  end  of  the  por t ion   92  t e r m i n a t e s   in  a  l a r g e r  

d iameter   shou lde r   94  to  engage  one  side  of  the  frame.  The  o t h e r  

end  of  po r t ion   92  extends  as  a  screw  thread  96  to  accommodate  a 

holding  nut  98  to  assemble  it  to  the  frame.  The  member  90  has  a 

stepped  bore  100  which,  as  shown,  is  i nc l ined   to  the  axis  of  t h e  

member  and  th i s   angle  is  dependent  upon  whichever  pitch  c i r c l e  

p o s i t i o n   the  f i t t i n g   is  used.  A  bear ing   102  held  aga ins t   a  s h o u l d e r  

within  the  bore  by  a  r e s i l i e n t   c l ip   104,  gr ips   a  s teel   s leeve  106 

which  is  glued  to  or  is  a  press  f i t   with  the  sur face   of  the  tube  78 

pass ing   through  the  bear ing .   As  may  be  seen,  the  f i t t i n g   88  i s  

r o t a t a b l e   in  each  case,   within  the  frame  82  to  ad jus t   t h e  

i n c l i n a t i o n   of  the  bore  100  to  the  des i red   smoothly  curved  path  o f  

i t s   tube  78,  the  f i t t i n g   then  being  secured  in  p o s i t i o n .  

As  shown  by  Figure  3,  the  downstream  end  of  each  t u b e  

78  is  secured  by  a  locking  screw  108  wi thin   an  end  110  of  a 

c y l i n d r i c a l   f i t t i n g   112.  This  f i t t i n g   has  a  reduced  d i a m e t e r  

por t ion   114  having  a  passage  s u f f i c i e n t   for  two  wires  68  i s s u i n g  

from  the  end  of  tube  78.  This  por t ion   114  is  r o t a t a b l y   r e c e i v e d  

within  a  short   metal  cy l inde r   116  extending  through  a  hole  118 

formed  in  frame  84  at  the  required  a n g l e .  

Each  of  the  s epa ra t i on   tubes  78  has  two  f e e d p a t h  

s e p a r a t i o n   means  spaced  apart  along  it  to  s epa ra te   the  feedpaths   f o r  

the  two  wires  which  are  to  pass  through  i t .   Each  of  the  s e p a r a t i o n  

means  comprises  a  pin  120,  as  shown  in  Figure  4,  which  is  a 

diagrammatic  view  of  the  whole  length  of  one  of  the  tubes  and 



i n d i c a t e s   the  p o s i t i o n s   of  the  two  pins  which  are  disposed  at  i t s  

e n d s .  

.In  use  of  the  appa ra tu s   de sc r i bed   above,  each  of  t h e  

t w i s t i n g   means  is  r o t a t e d   c o n t i n u o u s l y   in  a l t e r n a t i n g   d i r e c t i o n s   f o r  

a  p r e s e t   number  of  r e v o l u t i o n s   ( e . g .   35  r e v o l u t i o n s   to  each  side  o f  

an  u n t w i s t e d   p o s i t i o n   of  the  guide  tubes  as  shown  by  Figure  1).  The 

downstream  end  of  the  a s s o c i a t e d   guide  tubes  20  r o t a t e   with  t h e  

t w i s t i n g   means  to  place  t o r s i o n a l   t w i s t   on  the  tubes  f i r s t   in  one 

d i r e c t i o n   and  then  the  other   about  a  l o n g i t u d i n a l   ax i s .   The 

a l t e r n a t e   r o t a t i o n   of  the  t w i s t i n g   means  is  e f f e c t e d   by  t h e  

d i r e c t i o n   changing  means  28  which  a l t e r n a t e l y   ope ra t e s   the  c l u t c h e s  

44  and  46.  The  wires  80  are  passed  through  the  tubes  20  which  

p reven t   the  wires  from  t w i s t i n g   t o g e t h e r   as  the  wires  move  t o w a r d s  

the  t w i s t i n g   means.  The  wires  pass  through  the  t w i s t i n g   means  36 ,  

38  or  40 .  

Upon  the  wires  for  each  pai r   pass ing   through  i t s  

t w i s t i n g   means  24  and  28,  the  wires  immediate ly   pass  from  the  two 

tubes   10  in to   a  r e s p e c t i v e   tube  60.  These  wires  then  proceed  i n t o  

t h e i r   s e p a r a t i o n   tubes  78.  In  each  tube  78,  the  two  wires  68  f o r  

each  pa i r   are  fed  one  e i t h e r   side  of  each  of  the  pins  120  which  t h u s  

p reven t   the  wires  from  s t r and ing   t o g e t h e r   under  the  ac t ion   of  t h e  

t w i s t i n g   means  while  in  the  tube  78.  The  pins  120  also  prevent  t h e  

wires   from  s t r a n d i n g   t o g e t h e r   during  t h e i r   movement  along  the  t u b e s  

60.  The  pins  120  in  tubes  78  l ead ing   from  the  t w i s t i n g   means  36 ,  

a lso   p reven t   s t r a n d i n g   of  the  wires  in  these   t ubes .   F u r t h e r ,   t h e  

tubes   78  r o t a t e   around  the  curved  paths  of  t h e i r   axes  while  l e a d i n g  

the  wires  along  converging  paths  whereby  when  the  wires  issue  from 



the  tubes   78,  the  wires  immediate ly   s t rand   t o g e t h e r   to  form  t h e  

p a i r s ,   the  pa i r s   then  being  ad j acen t   one  another   and  moving  Into  t h e  

cable   core  unit   forming  s t a t i o n   76.  This  s t a t i o n   is  s u f f i c i e n t l y  

c lose   to  the  s t r a n d i n g   s t a t i o n   74  to  preclude  any  s u b s t a n t i a l  

u n t w i s t i n g   of  the  wires  of  each  pair   before  the  pai rs   come  t o g e t h e r  

as  the  core  unit   whereupon  any  unwinding  ac t ion   is  r e s i s t e d   by 

v i r t u e   of  t h e i r   f r i c t i o n a l   c o n t a c t .  

The  core  unit   forming  s t a t i o n   does,  in  p r a c t i c e ,  

i n c l u d e   a  device  for  holding  the  wire  pai rs   in  the  form  of  the  c o r e  

u n i t .   For  t h i s   purpose,   a  conven t iona l   binding  head  122  may  be  used 

-  having  a  spool  124  of  tape  which  wraps  tape  126  around  the  core  u n i t  

as  it   emerges  from  the  head .  

The  above  appara tus   and  according  to  the  i n v e n t i o n  

thus  enables   a  core  unit  to  be  formed  from  pairs   of  wires  which  have 

been  s t r anded   t o g e t h e r   with  a  r o t a t a b l e   t w i s t i n g   means  and  a 

t o r s i o n a l l y   t w i s t a b l e   wire  guide  means  with  n e g l i g i b l e   unwinding  of  

the  wires  in  each  pa i r .   Because  of  the  physical   need  to  tw i s t   t h e  

wires   of  all  the  pairs   in  spaced  p o s i t i o n s ,   the  t w i s t i n g   means  a r e  

a lso   n e c e s s a r i l y   spaced  and  if  s t r a n d i n g   of  the  pa i rs   were  a l l owed  

to  take  place  immediately  upon  e x i t i n g   from  the  t w i s t i n g   means,  t h e n  

u n c o n t r o l l a b l e   unwinding  would  occur  before  convergence  of  t h e  

s t r a n d e d   pa i rs   at  the  core  unit   forming  s t a t i o n .   By  the  use  of  t h e  

f l e x i b l e   but  t o r s i o n a l l y   r ig id   wire  s e p a r a t i o n   tubes  according   t o  

the  i n v e n t i o n ,   th is   problem  is  overcome  by  delaying  of  the  s t r a n d i n g  

of  wires  into  t h e i r   pairs   unt i l   they  l ie   c lo se ly   ad jacen t   to  one 

ano the r   and  are  pos i t ioned   for  movement  d i r e c t l y   into  the  core  u n i t  

forming  s t a t i o n .  



In  a  m o d i f i c a t i o n   of  the  above  embodiment  (not  shown) ,  

each  guide  means  in  the  form  of  two  tubes  10  is  r ep l aced   by  a  g u i d e  

means  compr is ing   a  s i n g l e   tube  d e f i n i n g   a  s ing le   axial   passage  which 

p r o v i d e s   at  l e a s t   two  s i d e - b y - s i d e   f eedpa ths   for  wi re .   The  p a s s a g e  

is  shaped  to  p revent   wires  from  moving  across  the  passage  t o  

i n t e r c h a n g e   p o s i t i o n s   by  having  a  narrow  passage  region  in  between 

wider  reg ions   which  provide   the  feed  pa ths .   Such  guide  means  i s  

d i s c l o s e d   in  copending  pa t en t   a p p l i c a t i o n   Ser ia l   No.  ,  f i l e d  

c o n c u r r e n t l y   with  t h i s   pa ten t   a p p l i c a t i o n   in  the  names  of  John  

Nicholas   Garner ,   Jean  Marc  Roberge  and  Douglas  Baxter   and  e n t i t l e d  

"Appara tus   For  S t r a n d i n g   W i r e " .  



1.  Apparatus  for  s t r and ing   a  unit  of  at  l eas t   two  w i r e s  

t o g e t h e r   compris ing  wire  guide  means  (10)  ex tending   in  a  wire  p a s s  

d i r e c t i o n ,   downstream  to  a  t w i s t i n g   s t a t i o n   (22,  30,  34)  to  d e f i n e  

i n d i v i d u a l   feed  paths  for  wires  and  prevent  the  wires  from  t w i s t i n g  

t o g e t h e r   as  they  move  along  the  guide  means  to  the  t w i s t i n g   s t a t i o n ,   t h e  

guide  means  being  r o t a t a b l y   f l e x i b l e   about  a  l o n g i t u d i n a l   axis  to  p r o v i d e  

t o r s i o n a l   tw i s t   in  the  guide  means  and  a  t w i s t i n g   means  (24,  28  and  36)  i n  

the  t w i s t i n g   s t a t i o n   and  connected  to  the  wire  guide  means,  c h a r a c t e r i z e d  

in  tha t   the  t w i s t i n g   means  has  means  (44,  46,  48,  50,  52,  54,  56,  58)  t o  

r o t a t e   it  a l t e r n a t e l y ,   in  one  d i r e c t i o n   and  then  the  other   and  for  a 

p l u r a l i t y   of  r e v o l u t i o n s ,   to  r o t a t e   the  guide  means  at  the  t w i s t i n g  

s t a t i o n   and  place  t o r s i o n a l   twis t   in  the  guide  means  a l t e r n a t e l y   in  one 

d i r e c t i o n   and  then  the  other   about  said  l o n g i t u d i n a l   ax is ;   the  a p p a r a t u s  

a lso   having  a  s t r and ing   means  in  a  s t r and ing   s t a t i o n   (74)  downstream  a long  

the  f eedpa ths   from  the  t w i s t i n g   s t a t i o n   with  at  l e a s t   a  sec t ion   of  t h e  

f e e d p a t h s   for  wires  being  curved  and  of  fixed  o r i e n t a t i o n   between  t h e  

t w i s t i n g   and  s t r and ing   s t a t i o n s ;   and  means  (60,  78)  ex tend ing   between  t h e  

t w i s t i n g   and  s t r and ing   s t a t i o n s   to  prevent   the  wires ,   a f t e r   p a s sage  

th rough   the  t w i s t i n g   means,  from  s t r and ing   t o g e t h e r   before  they  reach  t h e  

s t r a n d i n g   s t a t i o n ,   said  s t rand  prevent ion   means  compris ing  a  w i r e  

s e p a r a t i o n   tube  (78)  which  is  curved  to  extend  along  the  fixed  curved 

s e c t i o n   of  path  and  def ines   the  ind iv idua l   feed  paths  for  the  wires,   s a i d  

s e p a r a t i o n   tube  being  r o t a t a b l e   around  an  axis  of  r o t a t i o n   which  c o i n c i d e s  

w i t h   the  fixed  curved  path  s ec t ion   and  with  a  speed  and  d i r e c t i o n   of  

r o t a t i o n   the  same  as  the  t w i s t i n g   means,  and  the  tube  having  f l e x i b i l i t y  

to  enable  the  tube  to  be  mainta ined  in  i ts   curved  c o n f i g u r a t i o n   along  s a i d  



f ixed   curved  path  s ec t i on   and  t o r s i o n a l   r i g i d i t y   to  avoid  b u i l d - u p   and 

r e t e n t i o n   of  t w i s t .  

2.  Apparatus  accord ing   to  claim  1,  c h a r a c t e r i z e d   in  h a v i n g  

at  l e a s t   one  wire  s e p a r a t i o n   tube  suppor t   frame  (82,  84)  and  wherein  t h e  

wire  s e p a r a t i o n   tube  passes  through  and  is  mounted  by  a  b e a r i n g  

(102,  114,  116)  wi th in   the  frame  to  ensure  tha t   the  tube  fo l lows  t h e  

curved  s e c t i o n   of  path  with  f ixed  o r i e n t a t i o n .  

3.  Apparatus  accord ing   to  claim  2,  c h a r a c t e r i z e d   in  t h a t  

the  frame  l i e s   at  an  angle  to  the  d i r e c t i o n   of  the  tube  at  the  p o s i t i o n  

at  which  the  tube  passes  through  the  frame  and  the  bearing  is  i n c l i n e d   t o  

the  angle  of  the  f r a m e .  

4.  Apparatus  according   to  e i t h e r   o f  c l a ims   1  and  2 ,  

c h a r a c t e r i z e d   in  t ha t   the  s e p a r a t i o n   tube  has  feedpath  s e p a r a t i o n   means 

(120)  spaced  apar t   along  the  tube  to  s e p a r a t e   the  feedpa ths   at  t h e  

l o c a t i o n s   of  said  means .  

5.  Apparatus  accord ing   to  e i t h e r   claims  1  and  2 ,  

c h a r a c t e r i z e d   in  t ha t   the  s e p a r a t i o n   tube  has  two  feedpath  s e p a r a t i o n  

means  (120)  d i sposed   one  wi thin   each  end  por t ion   of  the  t u b e .  

6.  Apparatus  for  s t r a n d i n g   t o g e t h e r   a  p l u r a l i t y   of  un i t s   o f  

w i re s ,   each  unit   compris ing  at  l e a s t   two  wires  twis ted   t o g e t h e r ,  

c h a r a c t e r i z e d   in  compris ing  a  p l u r a l i t y   of  appara tus   according  to  claim  1 ,  

with  the  t w i s t i n g   means  for  the  d i f f e r e n t   un i t s   being  spaced  a p a r t ,   t h e  

wire  s e p a r a t i o n   tubes  each  curving  along  i t s   own  fixed  curved  s ec t i on   of  



path  with  the  paths  converging  towards  each  other   and  having  downst ream 

ends  a d j a c e n t   to  one  another   to  l oca t e   all  of  the  t w i s t e d   wires  in  

a d j a c e n t   p o s i t i o n s   as  the  un i t s   are  formed  at  the  s t r a n d i n g   s t a t i o n   t o  

enab le   the  wire  un i t s   to  be  s t randed   t o g e t h e r ;   and 

a  core  unit   forming  s t a t i o n   (76)  immedia te ly   downstream  o f  

the  s t r a n d i n g   s t a t i o n   to  combine  the  wire  uni ts   into  a  core  u n i t .  

7.  Apparatus  accord ing   to  claim  6,  c h a r a c t e r i z e d   in  t h a t  

the  t w i s t i n g   means  are  p o s i t i o n e d   around  a  main  axis  and  the  s t r a n d i n g  

means  is  l oca t ed   upon  said  main  a x i s .  

8.  Apparatus  accord ing   to  claim  6,  c h a r a c t e r i z e d   in  hav ing  

at  l e a s t   one  s e p a r a t i o n   tube  support   frame  (82,  84)  d isposed  between  t h e  

t w i s t i n g   and  the  s t r a n d i n g   s t a t i o n s   and  the  wire  s e p a r a t i o n   tubes  pa s s  

th rough  and  are  mounted  i n d i v i d u a l l y   wi thin   the  frame  in  b e a r i n g s  

(102,  114,  116)  to  ensure  tha t   the  tubes  follow  the  curved  sec t ion   of  p a t h  

with  f ixed  o r i e n t a t i o n .  

9.  Apparatus  accord ing   to  claim  6,  c h a r a c t e r i z e d   in  hav ing  

at  l e a s t   one  s e p a r a t i o n   tube  support   frame  (82,  84)  d isposed  between  t h e  

t w i s t i n g   and  s t r a n d i n g   s t a t i o n s   in  a  p o s i t i o n   s u b s t a n t i a l l y   normal  to  s a i d  

main  axis  and  the  wire  s e p a r a t i o n   tubes  pass  through  and  are  mounted 

i n d i v i d u a l l y   within  the  frame  in  bear ings   (102,  114,  116)  to  ensure  t h a t  

the  tubes  fol lows  the  curved  s ec t ion   of  path  with  f ixed  o r i e n t a t i o n .  
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