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©  Stranding  wires. 

©  Wire  stranding  apparatus  having  tubular  means  (10,  52, 
54)  having  passage  means  to  provide  wire  feedpaths,  the 
tubular  means  being  rotationally  flexible  about  an  axis, 
being  held  against  rotation  about  this  axis  at  an  upstream 
end  and  having  twisting  means  (30)  to  cause  alternating 
torsional  twisting  at  its  downstream  end.  The  feedpaths  are 
held  in  fixed  positions  apart  either  along  the  whole  length  of 
the  tubular  means  where  the  tubular  means  is  a  single  tube 
with  at  least  two  side-by-side  passages  or  comprises  tubes 
(52)  with  their  outer  surfaces  in  continuous  contact.  When 
the  tubular  means  comprises  two  or  more  spaced  tubes  (10), 
these  are  held  in  fixed  relative  positions  at  spaced  locations 
along  the  tubes.  To  accommodate  axial  contraction  and 
extension  during  twisting,  the  tubular  means  has  an  axially 
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@ Wire  stranding  apparatus  having  tubular  means  (10,  52, 
54)  having  passage  means  to  provide  wire  feedpaths,  the 
tubular  means  being  rotationally  flexible  about  an  axis, 
being  held  against  rotation  about  this  axis  at  an  upstream 
end  and  having  twisting  means  (30)  to  cause  alternating 
torsional  twisting  at  its  downstream  end.  The  feedpaths  are 
held  in  fixed  positions  apart  either  along  the  whole  length  of 
the  tubular  means  where  the  tubular  means  is  a  single  tube 
with  at  least  two  side-by-side  passages  or  comprises  tubes 
(52)  with  their  outer  surfaces  in  continuous  contact.  When 
the  tubular  means  comprises  two  or  more  spaced  tubes  (10), 
these  are  held  in  fixed  relative  positions  at  spaced  locations 
along  the  tubes.  To  accommodate  axial  contraction  and 
extension  during  twisting,  the  tubular  means  has  an  axially 
acting  resilient  means  (28)  which  maintains  axial  tension  on 
the  tubular  means. 



This  i nven t ion   r e l a t e s   to  appara tus   for  s t r a n d i n g  

w i r e s .  

It  is  known  that   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   physical   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   sys tems.   For  example,  the  s t r a n d i n g   of  pairs   of  wires  as  

used  in  t e l ephone   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 equ i res   a  heavy  r o t a t a b l e   c o n s t r u c t i o n   as  t h e  

wire  spools  for  feeding  wire  into  the  appa ra tus   must  also  r e v o l v e  

about  the  machine  axis .   The  exces s ive   weight  of  the  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  the  r o t a t i o n   of  t h e  

s p o o l s ,   a  p e r i o d i c a l l y   r eve r s ing   s t r a n d i n g   ope ra t ion   is  pe r fo rmed  

upon  the  wires  and  as  it  is  d e s i r a b l e   to  s t rand   long  lengths   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   appara tus   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   in  

United  S ta tes   Pa tent   No.  3 ,910 ,022 ,   g ran ted   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   tw i s t ed   f i r s t   in  one 

d i r e c t i o n   and  t h e n  t h e   other  around  i t s   l o n g i t u d i n a l   ax is .   D i v i d e r s  

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

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

downstream  end  of  the  t ubu la r   member,  t w 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  t w i s t   i s  

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

the  wires  to  s t r and   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  United  S t a t e s   Pa tent   No.  4 ,325 ,214   g ran ted   A p r i l  

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  

"Appara tus   For  S t r a n d i n g   Wire",  the  t u b u l a r   member  is  r ep laced   by  an 

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

r o t a t a b l e   at  the  downstream  end  for  t w i s t i n g   i t .   The  member  has  a 

p l u r a l i t y   of  wire  guiding  elements  ex tending   r a d i a l l y   outwards  f rom 

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

t h r e a d e d   through  the  holes  from  guiding  element  to  guiding  e l e m e n t  

while  being  l oca t ed   outwards  from  the  e longa te   member. 

With  both  of  the  above  s t r u c t u r e s   which  are  e x t r e m e l y  

f l e x i b l e ,   they  have  a  degree  of  u n c o n t r o l l a b l e   l a t e r a l   movement 

during  use  as  a  r e s u l t   of  the  t w i s t i n g   forces   invo lved ,   and  t h i s  

makes  them  u n s u i t a b l e   for  use  in  a  machine  where  i n s u f f i c i e n t  

l a t e r a l   c l e a r a n c e s   can  be  provided  to  allow  for  such  movement.  

In  a  f u r t h e r   c o n s t r u c t i o n   d i s c l o s e d   in  United  S t a t e s  

Pa ten t   No.  3 , 8 4 7 , 1 9 0 ,   the re   is  d i s c l o s e d   an  appara tus   for  s t r a n d i n g  

wires  compr is ing   two  tubes  which  are  mounted  in  end  housing,   the  two 

tubes  being  t w i s t e d   t o g e t h e r   around  a  common  l o n g i t u d i n a l   axis  t o  

provide  t w i s t   in  wires  passed  along  the  tubes .   While  t h i s  

c o n s t r u c t i o n   p r e s e n t s   less  l a t e r a l   movement  than  in  t h e  

c o n s t r u c t i o n s   of  Zuber  and  Reed,  it  does,  however,  s u f f e r   from  a 



d i s a d v a n t a g e   in  that   the  two  tubes  t i g h t e n   t o g e t h e r   during  t w i s t i n g  

and  u n t i g h t e n   during  the  u n t w i s t i n g   ope ra t i on   so  as  to  s lacken   and 

move  f u r t h e r   a p a r t .   This  t i g h t e n i n g   and  s l acken ing   ac t ion   changes  

the  degree  of  drag  upon  the  w i re s .   Apart  from  t h i s ,   because  of  t h e  

method  of  t w i s t i n g   these  two  t ubes ,   the  tubes  do  not  t w i s t   u n i f o r m l y  

from  end  to  end  and  th i s   r e s u l t s ,   t o g e t h e r   with  the  change  in  d r a g ,  

to  t w i s t i n g   o f  t h e   wires  in  a  non-uniform  and  smooth  f a s h i o n .  

The  present   i n v e n t i o n   provides  an  appa ra tus   f o r  

s t r a n d i n g   wires  in  which  t u b u l a r   means  is  provided  having  p a s s a g e  

means  d e f i n i n g   feedpaths   for  at  l e a s t   two  wires  and  wherein  t h e  

f e e d p a t h s   are  held  in  f ixed  r e l a t i v e   p o s i t i o n s   in  at  l e a s t   some 

l o c a t i o n s .   With  such  a  s t r u c t u r e ,   during  t w i s t i n g   of  the  t u b u l a r  

means,  r e l a t i v e   l a t e r a l   movement  of  the  feedpaths   is  e i t h e r  

i m p o s s i b l e   or  is  r e s t r i c t e d .   The  only  way  in  which  the  tw i s t   can  be 

accomodated  t h e r e f o r e ,   is  by  a  change  in  length  of  the  t u b u l a r   means 

dur ing  t w i s t i n g .   This  is  ensured  by  the  use  of  a  r e s i l i e n t   means 

for  p lac ing   axial  t ens ion   upon  the  t u b u l a r   means.  

Accord ing ly ,   the  present   inven t ion   provides   an 

a p p a r a t u s   for  s t r and ing   wires  compris ing  a  t ubu la r   means,  d e f i n i n g  

passage  means  forming  at  l eas t   two  feedpaths   for  wires  with  t h e  

f e e d p a t h s   held  in  fixed  p o s i t i o n s   apart   in  at  l eas t   some  l o c a t i o n s  

along  the  t ubu l a r   means,  the  t u b u l a r   means  being  r o t a t a b l y   f l e x i b l e  

about  a  common  axis  to  t o r s i o n a l l y   twis t   the  t ubu l a r   means  and  t h u s  

the  passage  means  around  said  axis  from  an  untwis ted   p o s i t i o n ;  

holding  means  to  hold  the  t ubu la r   means  a g a i n s t  

r o t a t i o n   about  said  axis  at  an  upstream  pos i t i on   of  the  t u b u l a r  

means,  wire  t w i s t i n g   means  at  a  downstream  p o s i t i o n   of  the  t u b u l a r  



means  to  t o r s i o n a l l y   tw i s t   the  t u b u l a r   means,  the  t w i s t i n g   means 

r o t a t a b l e   with  a  downstream  part   of  the  t u b u l a r   means,  s a i d  

f e e d p a t h s   ex tending   through  the  t w i s t i n g   means;  

r o t a t i n g   means  for  r o t a t i n g   the  t w i s t i n g   means 

t o g e t h e r   with  the  downstream  part   of  the  t u b u l a r   means  for  a 

p r e d e t e r m i n e d   number  of  r e v o l u t i o n s   about  the  axis  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 ,   d i r e c t i o n   changing  means  to  change  

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

means  has  r o t a t ed   the  p r ede t e rmined   number  of  r e v o l u t i o n s   in  each 

d i r e c t i o n ,   and 

r e s i l i e n t   means  a s s o c i a t e d   with  one  of  the  ends  o f  

the  t u b u l a r   means  to  enable  movement  of  said  one  end  in  the  a x i a l  

d i r e c t i o n   during  t w i s t i n g   and  u n t w i s t i n g   of  the  t u b u l a r   means.  

In  the  above  appara tus   according   to  the  i n v e n t i o n ,   t h e  

t u b u l a r   means  p r e f e r a b l y   comprises  at  l e a s t   two  tubes  each  d e f i n i n g  

a  passage   forming  one  of  the  f e e d p a t h s .   The  untwis ted   p o s i t i o n   o f  

the  t u b u l a r   means  is  one  in  which  the  tubes  extend  a x i a l l y   and  l i e  

s u b s t a n t i a l l y   p a r a l l e l .   In  t h i s   two  tube  a r rangement ,   means  i s  

p r o v i d e d   to  prevent   movement  towards  each  other   or  apart   of  t h e  

tubes   in  spaced  l o c a t i o n s   between  the  tube  e n d s .  

In  another   s t r u c t u r e   according   to  the  i n v e n t i o n ,   t h e  

t u b u l a r   means  comprises  a  s ing le   tube  formed  with  two  passages  which 

l i e   s i d e - b y - s i d e .  

With  the  above  s t r u c t u r e ,   because  the  feedpaths   a r e  

held  in  f ixed  p o s i t i o n s ,   in  at  l e a s t   some  l o c a t i o n s ,   then  there   is  a 

more  c o n t r o l l e d   degree  of  drag  movement  along  the  feedpaths   t h a n  

would  be  the  case  if  no  r e s t r a i n t   were  used.  Also,  in  t h e  



i n v e n t i v e   s t r u c t u r e ,   the  degree  of  drag  is  less  e r r a t i c .   Because  of  

the  p reven t ion   of  r e l a t i v e   movement  of  the  f e e d p a t h s ,   it  is  found 

t h a t   tw i s t   takes  place  uniformly  from  end  to  end  of  the  t u b u l a r  

means  thus  reducing  d r a g .  

Embodiments  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  diagrammatic  side  e l e v a t i o n a l   v iew,  

p a r t l y   in  s e c t i o n ,   of  appara tus   according  to  the  f i r s t   embodiment 

with  tubes  of  the  appa ra tus   shown  u n t w i s t e d ;  

Figure  2  is  a  view  s i m i l a r   to  Figure  1  with  the  t u b e s  

t w i s t e d   and  with  another   part   of  the  appara tus   in  s e c t i o n ;  

Figure  3  is  a  c r o s s - s e c t i o n   through  Figure  1  t a k e n  

along  l ine   ' I I I - I I I '   in  Figure  1  and  on  a  l a r g e r   s ca l e ;   and 

Figure  4  is  a  c r o s s - s e c t i o n a l   view  taken  along  l i n e  

' IY-IY'   in  Figure  2;  and 

Figure  5  is  a  c r o s s - s e c t i o n   s i m i l a r   to  Figure  3  and  of  

a  second  embodiment.  

The  appara tus   as  shown  in  Figure  1  comprises  two 

s i d e - b y - s i d e   tubes  10  formed  from  s t a i n l e s s   s teel   or  from  an  a c e t a l  

homopolymer  as  sold  under  the  Trademark  "DELRIN".  The  tubes  may  be 

of  any  length  c o n s i s t e n t   with  providing  the  twis t   requi red   in  w i r e s  

to  be  passed  along  the  tubes .   The  length  of  each  tube  i s  

approx ima te ly   70  feet   with  an  external   d iameter   of  0.22  inches  and 

an  i n t e rna l   diameter   of  0.075  inches .   The  two  tubes  a r e  



r o t a t i o n a l l y   f l e x i b l e   about  a  common  median  axis  12  with  which  t h e y  

l i e   p a r a l l e l .   The  tubes  also  l i e   p a r a l l e l   to  each  other  in  a  t u b e  

u n t w i s t e d   p o s i t i o n   (as  shown  by  Figure  1).  The  design  of  the  t u b e s  

is  such  t ha t   each  tube  may  be  r o t a t e d   around  the  axis  12  for  a 

minimum  of  t h i r t y - f i v e   tu rns   each  side  from  the  e q u i l i b r i u m   p o s i t i o n  

as  shown.  Hence,  upon  a l t e r n a t i n g   the  d i r e c t i o n   of  twis t   of  t h e  

t u b e s ,   the  tubes  r o t a t e   for  seventy  tu rns   in  each  oppos i te   d i r e c t i o n  

be fo re   a  succeed ing   change  in  d i r e c t i o n .  

Each  tube  def ines   a  f eedpa th   for  a  wire  14  which  is  t o  

be  passed  down  the  tube  for  the  purpose  of  p rovid ing   a  tw i s t   in  t h e  

wire  whereby  upon  i s su ing   from  the  downstream  end  of  the  tubes ,   t h e  

t w i s t   in  the  wires  enables   them  to  a u t o m a t i c a l l y   strand  t o g e t h e r .  

The  tubes  have  a  means  for  p r e v e n t i n g   movement  t o w a r d s  

each  o ther   or  apar t   during  t h e i r   r o t a t i o n a l   movement  around  the  a x i s  

12.  This  movement  p r even t ion   means  comprises   a  se r i es   of  discs   16 

which  are  p o s i t i o n e d   at  spaced  i n t e r v a l s   along  the  tubes  as  shown  i n  

Figure   1.  Each  tube  has  two  holes  18  as  shown  in  Figure  3  t h r o u g h  

which  the  tubes  are  passed  in  c lose  f i t t i n g   r e l a t i o n s h i p   and  which 

hold  the  tubes  in  t h e i r   spaced  apar t   p o s i t i o n s .  

At  an  upstream  end  of  the  tubes  there   is  provided  a 

hold ing   means  to  hold  the  tubes  a g a i n s t   r o t a t i o n   about  the  axis  12 

at  the  upstream  ends.  This  holding  means  comprises  a  tube  s u p p o r t  

p l a t e   20  having  two  holes  ad jacen t   i ts   outer   per iphery   upon  which 

the  p l a t e   is  s l i d a b l y   received  in  the  axial   d i r e c t i o n   upon  two 

p a r a l l e l   guides  22  which  are  mounted  in  an  upstream  p o s i t i o n   to  a  

f ixed   frame  member  24.  By  th is   means  the  p la te   20  is  movable  in  t h e  

axia l   d i r e c t i o n   of  the  tubes .   Each  tube  is  received  at  i t s   upper  



end  in  bea r ings   26  in  the  suppor t   p la te   20  whereby  the  upstream  end 

of  each  tube  is  r o t a t a b l e   about  i ts  own  axis  while  the  tube  is  be ing  

r o t a t e d   about  the  axis  12 .  

The  ups t ream  ends  of  the  two  tubes  are  movable 

t o g e t h e r   in  the  axial   d i r e c t i o n   to  enable  a  s h o r t e n i n g   and 

l e n g t h e n i n g   of  the  tubes  which  is  necessary  as  the  tubes  t w i s t  

t o g e t h e r   and  un twis t   about  the  axis  12  while  m a i n t a i n i n g   t h e i r  

d i s t a n c e s   a p a r t .   To  accommodate  the  movement  of  the  upstream  t u b e  

ends ,   a  r e s i l i e n t   means  is  i nco rpo ra t ed   in  the  appa ra tu s   to  e n s u r e  

t h a t   the  tube  ends  move  in  a  c o n t r o l l e d   f a s h i o n .   The  r e s i l i e n t  

means  places   t en s ion   upon  the  tubes  so  as  to  a s s i s t   in  p r e v e n t i n g  

any  l a t e r a l   movement  of  the  tubes  due  to  the  fo rces   c rea ted   d u r i n g  

t w i s t i n g .   This  r e s i l i e n t   means  comprises  two  t e n s i o n   spr ings   28 ,  

both  of  which  are  secured  at  one  end  to  the  frame  member  24  and  a t  

the  o ther   end  to  the  p l a t e   20.  The  two  spr ings   28  are  super imposed  

one  upon  another   in  Figure  1,  whereby  only  one  is  s e e n .  

At  the  downstream  end  of  the  t u b e s ,   a  t w i s t i n g   means 

is  provided  for  t w i s t i n g   the  two  tubes  t o g e t h e r   in  a l t e r n a t i n g  

d i r e c t i o n s   about  the  common  axis  12.  This  t w i s t i n g   means  compr i se s  

a  c y l i n d e r   30  formed  with  two  holes  within  which  the  downstream  ends 

of  the  two  tubes  are  secured .   Two  annular  e l e c t r i c   c lu tches   32  and 

34  have  t h e i r   driven  sides  secured  to  the  c y l i n d e r   for  dr iving  i t ,  

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 .   Each  c lu tch   is  d r ivab l e   by  a 

d r ive   bel t   36  c o n t i n u o u s l y   driven  in  oppos i te   d i r e c t i o n s   by  e l e c t r i c  

motors  38  which  form  a  r o t a t i n g   means  for  r o t a t i n g   the  cy l inde r   30.  

A  d i r e c t i o n   changing  means  40  is  provided  and  th is   i s  

l o c a t e d   at  a  short   d i s t ance   downstream  from  the  upstream  ends  of  t h e  



tubes   as  shown  by  Figure  1,  i . e .   at  a  p o s i t i o n   in  which  the  t u b e s  

r o t a t e   less   than  360°  around  the  axis  12  for  the  maximum  amount  o f  

t u r n s ,   i . e .   seventy   at  the  downstream  ends  of  the  tubes .   T h i s  

d i r e c t i o n   changing  means  is ,   in  f a c t ,   l oca ted   at  a  p o s i t i o n   in  which 

each  tube  tu rns   only  45°  in  each  d i r e c t i o n   for  the  t h i r t y - f i v e  

r o t a t i o n s   at  t h e i r   downstream  ends  at  each  side  of  the  u n t w i s t e d  

p o s i t i o n   shown  in  Figure  1.  The  changing  means  comprises  an  a n n u l a r  

base  p l a t e   42  through  which  the  tubes  pass  and  two  magnetic  s w i t c h  

means  compr i s ing   two  U-shaped  heads  44  and  46  loca ted   at  90°  a p a r t  

around  the  p l a t e   42  (Figures   1  and  4).  Each  head  c a r r i e s   a  magnet 

in  one  leg  of  the  U  for  c r e a t i n g   an  e l e c t r i c   f i e l d   and  inducing  an 

e l e c t r i c   c u r r e n t   into  a  coil  in  the  other   leg  of  the  U.  The 

changing  means  also  comprises  a  t r i g g e r   device  for  i n t e r r u p t i n g   t h e  

magnet ic   f i e l d   around  each  magnet  for  the  purpose  of  changing  t h e  

s ignal   r ece ived   by  the  coil  in  a  p a r t i c u l a r   head.  The  r e s u l t a n t  

change  in  s ignal   causes  a  d i s c o n n e c t i o n   of  one  of  the  c l u t c h e s   t o  

the  c y l i n d e r   30  and  a  connect ion   of  the  other  c lu tch   to  t h e  

c y l i n d e r .   The  t r i g g e r   device  comprises   an  i n t e r r u p t e r   arm  48  which 

is  secured  and  extends  outwardly  from  a  cy l i nde r   50  (Figure  2)  which 

is  mounted  in  bear ings   52  in  a  frame  54.  The  c y l i n d e r   50  is  formed 

with  two  axial   holes  56  (Figure  4)  through  which  the  tubes  10  p a s s .  

The  arm  moves  around  the  axis  12,  from  the  p o s i t i o n   in  which  it  l i e s  

w i th in   a  gap  in  the  U  of  one  of  the  heads  as  shown  in  Figure  2,  to  a 

p o s i t i o n   in  which  it  l ies   in  the  gap  of  the  other  head.  With  t h e  

tubes   un twi s t ed   as  in  Figure  1,  the  arm  48  l i e s   midway  between  t h e  

heads .   Upon  the  arm  reaching  the  p o s i t i o n   of  Figure  2,  i t  

i n t e r r u p t s   the  magnetic  f i e l d   c r ea t ed   by  the  magnet  in  head  44  and 



t h i s   changes  the  s ignal   to  the  r e s p e c t i v e   coil  whereby  the  d r i v e  

th rough  the  c l u t c h e s   is  changed  and  the  r o t a t i o n a l   d i r e c t i o n   of  t h e  

tubes  is  immediate ly   a l t e r n a t e d .   This  change  occurs  for  a  90°  

o p e r a t i o n   of  the  i n t e r r u p t e r   arm  which  co r responds   to  70  r e v o l u t i o n s  

at  the  downstream  end  of  the  tubes  between  one  a l t e r n a t i n g   p o s i t i o n  

and  the  o t h e r .  

A  damping  device  is  p rov ided ,   to  prevent   the  t ubes ,   a t  

the  p o s i t i o n   of  i n t e r r u p t e r   arm  48,  from  t w i s t i n g   u n c o n t r o l l a b l y  

because  of  any  s tored  twis t   th roughout   the  l eng ths   of  the  tubes  and 

which  may  not  be  d i spe r sed   in  des i r ed   manner  upon  change  in  t h e  

r o t a t i o n a l   d i r e c t i o n .   This  damping  device  which  comprises  t h e  

c y l i n d e r   50,  also  i n c l u d e s   a torsion  spr ing  58  which  c l o s e l y  

su r rounds   the  c y l i n d e r ,   on  the  upstream  side  of  frame  54,  and  a 

c y l i n d r i c a l   surround  60.  Surround  60  is  secured  at  f lange  62  t o  

frame  54.  The  spr ing  is  s ecure ly   a t t ached   (as  by  brazing  o r  

o the rwi se   bonding)  to  the  cy l i nde r   50  at  the  downstream  end  of  t h e  

s p r i n g .   The  upstream  end  of  the  spr ing  is  s ecu re ly   a t t ached   to  an 

upper  end  f lange  64  of  the  surround  60.  The  t w i s t i n g   of  the  t u b e s  

10  needs  to  overcome  t o r s i o n a l   r e s i s t a n c e   of  the  spr ing  to  e n a b l e  

the  arm  48  to  move  from  one  head  44,  46  to  the  other   and  t h i s  

c r e a t e s   a  damping  e f f ec t   to  ensure  the  arm  p o s i t i o n   a lways  

co r r e sponds   to  the  number  of  tw i s t s   in  the  downstream  ends  of  t u b e s  

10.  Two  sa fe ty   heads  66  are  provided  upon  the  base  p l a t e   42.  These  

heads  66  are  of  the  same  c o n s t r u c t i o n   as  head  44  or  46  and  a r e  

d i sposed   spaced  around  the  p la te   42,  each  from  head  44  and  46,  i . e .  

in  the  270°  arc  not  normally  t r a v e l l e d   by  the  i n t e r r u p t e r   arm.  In 

the  u n l i k e l y   event  that   the  arm  48  t r a v e l s   through  a  head  44  or  46 



without   the  r o t a t i o n a l   d i r e c t i o n   of  the  tubes  being  a l t e r n a t e d ,   t h e n  

the  arm  will   enter   the  gap  in  one  of  the  heads  66  a f t e r   t r a v e l l i n g   a 

sho r t   d i s t a n c e   f u r t h e r .   I n t e r r u p t i o n   of  the  magnetic  f i e l d   in  

e i t h e r   head  66  r e s u l t s   in  s topping  of  the  e l e c t r i c a l   motors  38 

whereby  f u r t h e r   t w i s t i n g   of  the  t ubes ,   which  could  have  r e su l t ed   i n  

damage  to  them,  is  p reven ted .   A l t e r n a t i v e l y ,   a  s ing le   head  66  (no t  

shown)  is  p rov ided ,   equa l ly   spaced  from  the  heads  44  and  46.  

The  d i r e c t i o n   changing  means  is  de sc r ibed   more 

comple te ly   in  pa tent   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 resen t   a p p l i c a t i o n   in  the  names  of  John  

Nicholas   Garner ,   Jean  Marc  Roberge  and  Norbert   Meilenner   and 

e n t i t l e d   "Apparatus  For  S t rand ing   M i r e " .  

In  use  of  the  appara tus   de sc r ibed   in  the  f i r s t  

embodiment,  wire  is  passed  through  each  of  the  tubes  10  from  s p o o l s  

50  mounted  in  f ixed  p o s i t i o n s   r e l a t i v e   to  the  frame  member  24.  To 

cause  the  wires  to  become  s t randed  t o g e t h e r ,   the  tubes  c o n t a i n i n g  

the  wires  are  r o t a t e d   t o g e t h e r   at  t h e i r   downstream  ends  by  t h e  

t w i s t i n g   means,  around  the  common  axis  12  and  also  r e l a t i v e   to  t h e i r  

upstream  ends  which  are  prevented  from  r o t a t i n g   around  th is   a x i s .  

Hence  upon  the  c y l i n d e r   30  being  ro t a t ed   for  t h i r t y - f i v e   r e v o l u t i o n s  

in  the  f i r s t   d i r e c t i o n ,   then  the  tubes  are  tw i s t ed   along  t h e i r  

l ength   for  these   t h i r t y - f i v e   r e v o l u t i o n s .   The  d i r e c t i o n   chang ing  

means  40  then  opera tes   as  desc r ibed   in  the  a p p l i c a t i o n   in  the  names 

of  Garner ,   Roberge  and  Mei lenner   as  r e f e r r e d   to  above,  to  change  t h e  

d i r e c t i o n   of  r o t a t i o n   of  the  cy l i nde r   30.  When  the  c y l i n d e r   has 

completed  seventy  r e v o l u t i o n s   in  the  oppos i t e   d i r e c t i o n ,   i . e .  

t h i r t y - f i v e   r e v o l u t i o n s   on  the  other  side  of  the  un twis ted   p o s i t i o n  



shown  in  Figure  1,  then  the  changing  means  opera tes   once  more  t o  

a l t e r n a t e   the  d i r e c t i o n   of  r o t a t i o n   again.   Thus  the  two  tubes  a r e  

t w i s t e d   t o g e t h e r   f i r s t   in  one  d i r e c t i o n   and  then  the  other  t o  

prevent   the  wires  from  s t r a n d i n g   t o g e t h e r   upstream  of  the  t w i s t i n g  

means .  

Upon  the  wires  i s su ing   from  the  cy l inde r   30  they  may 

be  allowed  to  s t rand   t o g e t h e r   immediately  as  shown  by  Figure  1  t o  

form  a  tw i s t ed   pair   of  wires .   A l t e r n a t i v e l y ,   the  c o n s t r u c t i o n  

d e s c r i b e d   in  the  f i r s t   embodiment  may  form  a  part  of  a  l a r g e r  

s t r a n d i n g   appara tus   for  s t r a n d i n g   t o g e t h e r   mul t ip le   pairs   of  w i r e s .  

In  th i s   case  a  s e p a r a t i o n   tube  means,  not  shown,  may  be  i n c o r p o r a t e d  

downstream  of  the  c y l i n d e r   30  to  prevent   the  wires  from  s t r a n d i n g  

t o g e t h e r   downstream  of  the  t w i s t i n g   means  and  until   they  reach  a 

s t r a n d i n g   s t a t i o n   at  a  f u r t h e r   downstream  p o s i t i o n .   Such  an 

appara tus   for  s t r a n d i n g   t o g e t h e r   m u l t i p l e   wire  pairs  is  de sc r ibed   i n  

copending  pa tent   a p p l i c a t i o n   Ser ia l   No.  ,  in  the  names  of  J o h n  

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 is   present   a p p l i c a t i o n   and  e n t i t l e d   "Forming 

Cable  Core  Uni t s" .   The  appara tus   desc r ibed   in  th is   p r e s e n t  

embodiment  is  p a r t i c u l a r l y   s u i t a b l e   for  appara tus   for  s t r a n d i n g  

t o g e t h e r   mu l t ip l e   wire  pairs   in  tha t   a  n e g l i g i b l e   amount  of  l a t e r a l  

movement  takes  place  in  the  tubes  during  t h e i r   tw i s t ing   and 

u n t w i s t i n g   ope ra t i ons   whereby  a  p l u r a l i t y   of  such  pairs  of  tubes  may 

be  located   s i d e - b y - s i d e   in  c lose ly   spaced  pos i t i ons   without  d a n g e r  

of  the  tubes  con t ac t i ng   and  damaging  one  another  in  use  of  t h e  

m u l t i p l e   a p p a r a t u s .  



Also  during  use  with  the  two  tubes  t w i s t i n g   and 

u n t w i s t i n g   t o g e t h e r ,   the  d i scs   16  hold  them  in  t h e i r   s p a c e d  

p o s i t i o n s   apar t   at  i n t e r v a l e s   along  the  tubes  and  because  of  t h i s ,  

the  only  manner  in  which  the  t w i s t   and  untwis t   can  be  accommodated 

in  the  tubes  is  by  l e n g t h e n i n g   and  s h o r t e n i n g   t h e i r   apparen t   l e n g t h s  

a x i a l l y .   This  is  accompl ished  by  the  movable  support   p la te   unde r  

the  urgency  of  the  sp r ings   28  so  t ha t   the  support   p la te   i s  

c o n t i n u o u s l y   moving  in  a l t e r n a t e   d i r e c t i o n s   along  the  guides  22 

dur ing   the  t w i s t i n g   and  u n t w i s t i n g   movement.  The  con t ro l   of  t h e  

d i scs   and  the  spr ings   28  provide   a  un i fo rmi ty   of  tw i s t   along  t h e  

t u b e s .   As  the  d i s t a n c e   apar t   of  the  tubes  is  ma in t a ined   at  spaced  

i n t e r v a l s   and  the  tube  t w i s t   is  c o n t r o l l e d ,   then  the re   is  a  c o n t r o l  

on  the  degree  of  drag  upon  the  wires  as  they  pass  through  the  t u b e s .  

The  movable  suppor t   p la te   and  spr ings   28  are  also  o f  

impor tance   for  ma in t a in ing   axial   t en s ion   when  t e m p e r a t u r e   e f f e c t s  

are  app l i ed   to  the  tubes ,   e i t h e r   a tmospher ic   or  work  i n d u c e d .  

Tempera ture   caused  length  changes  on  tubes  70  f ee t   or  more  in  l e n g t h  

may  be  s u b s t a n t i a l   and  wi thou t   the  spr ing  c o n t r o l l e d   axial   t e n s i o n ,  

tube  l a t e r a l   movement  and  drag  on  the  wires  would  be  u n p r e d i c t a b l e .  

In  a d d i t i o n ,   the  use  of  tubes  enables  the  wires  to  be 

t h r e a d e d   with  ease  through  them  before  t w i s t i n g   commences.  When 

t w i s t i n g   commences,  as  the  tubes  apply  p ressure   aga in s t   the  side  of  

each  wire  con t inuous ly   along  the  tube  length  then  the  p r e s s u r e   p e r  

uni t   length   of  tube  is  low  compared  to  tha t   which  r e s u l t s   when 

spaced  d i v i d e r s   and  guiding  e lements   are  used  as  with  the  p r io r   a r t .  

Hence,  lower  forces  need  to  be  overcome  to  enable  movement  of  t h e  

wires  through  the  tubes .   Indeed,  wire  throughput   speeds  of  450 



f e e t / m i n u t e   can  be  ob ta ined   through  each  tube  of  th is   a p p a r a t u s  

w i thou t   o p e r a t i n g   at  ful l   c a p a c i t y   of  the  a p p a r a t u s .   With 

t h i r t y - f i v e   turns   of  the  tubes  in  each  d i r e c t i o n   from  t h e  

e q u i l i b r i u m   un twi s t ed   p o s i t i o n ,   th is   has  provided  a  2.9  inch  p i t c h  

for  the  s t r anded   t o g e t h e r   w i r e s .  

A  f u r t h e r   advantage  which  stems  from  the  c o n s t r u c t i o n  

d e s c r i b e d   in  the  f i r s t   embodiment  is  with  regard  to  the  use  of  t h e  

bea r ings   26.  These  bea r ings   enable  each  tube  to  r o t a t e   about  i t s  

own  axis  at  the  upstream  end  and  th is   reduces  the  t o r s i o n a l   t w i s t  

upon  each  i n d i v i d u a l   tube  because  the  upstream  end  of  each  tube  i s  

a l lowed  to  f r e e l y   r o t a t e   under  the  t w i s t i n g   e f f e c t   imposed  upon  t h e  

tube .   Hence,  the  use  of  f r e e l y   r o t a t a b l e   upstream  ends  of  the  t u b e s  

in  the  way  d e s c r i b e d   ensures   that   the  useful  l i f e   of  the  tubes  i s  

i n c r e a s e d   by  a  r educ t ion   in  the  t o r s i o n a l   s t r e s s e s .  

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

the  spr ing   58  has  an  a d j u s t a b l e   clamp  means  a t t a c h a b l e   to  any  p o i n t  

on  the  s p r i n g .   This  has  the  e f f ec t   of  changing  the  s t i f f n e s s   in  t h e  

sp r ing   and  the  number  of  t w i s t s   in  the  tubes  before  the  arm  48  moves 

from  one  head  44  or  46  to  the  other  to  e f fec t   d i r e c t i o n   change  in  

c y l i n d e r   30 .  

In  a  second  embodiment  (Figure  5),  the  two  t u b u l a r  

c o n s t r u c t i o n   held  by  the  discs   16  is  replaced  by  two  s i d e - b y - s i d e  

tubes  52  which  are  held  t o g e t h e r   by  a  surrounding  holding  tube  54 

which  engages  the  outer   p e r i p h e r a l   sur faces   of  the  tubes  52  as  

shown.  The  tube  54  is  bonded  to  the  tubes  52  at  the  p o s i t i o n s   o f  

c o n t a c t .   At  i ts   downstream  end  the  tube  54  is  provided  with  a 

t w i s t i n g   means  as  desc r ibed   in  the  f i r s t   embodiment.  At  t h e  



ups t ream  end,  the  tube  54  is  mounted  to  a  tube  support   p la te   also  as  

d e s c r i b e d   above  except   tha t   the  tube  is  n o n - r o t a t a b l y   fixed  to  t h e  

suppor t   p l a t e   whereby  the  upstream  ends  of  the  tubes  52  are  a l s o  

f i x e d .  

In  use,  with  the  outer   tube  54  being  ro ta ted   by  t h e  

t w i s t i n g   means,  the  two  tubes  52  are  also  tw i s t ed   one  about  t h e  

o the r   about  a  c en t r a l   axis  i n d i c a t e d   by  arrow  56  in  Figure  4  t o  

apply  tw i s t   to  the  wires  being  fed  i n d i v i d u a l l y   down  the  two  t u b e s  

52.  The  c o n s t r u c t i o n   of  the  second  embodiment  has  s i m i l a r  

advan tages   to  those  d e s c r i b e d   in  the  f i r s t   embodiment .  



1.  Apparatus  for  s t r a n d i n g   wire  c h a r a c t e r i z e d   in  tha t   i t  

c o m p r i s e s : -  

a  t u b u l a r   means  (10,  52,  54)  de f in ing   passage  means  f o rming  

at  l e a s t   two  f eedpa ths   for  wires  along  the  t u b u l a r   means 

with  the  f eedpa ths   held  in  f ixed  p o s i t i o n s   apart   in  at  l eas t   some 

l o c a t i o n s   along  the  t u b u l a r   means,  the  t u b u l a r   means  being  r o t a t a b l y  

f l e x i b l e   about  a  common  axis  to  t o r s i o n a l l y   twis t   the  t u b u l a r   means  and 

thus  the  passage  means  around  said  axis  from  an  un twis ted   p o s i t i o n ;  

ho ld ing   means  (20,  22)  to  hold  the  t ubu l a r   means  a g a i n s t  

r o t a t i o n   about  said  axis  at  an  upstream  p o s i t i o n   of  the  t ubu l a r   means;  

wire  t w i s t i n g   means  (30)  at  a  downstream  p o s i t i o n   of  t h e  

t u b u l a r   means  to  t o r s i o n a l l y   twis t   the  t u b u l a r   means,  said  f e e d p a t h s  

ex tend ing   through  the  t w i s t i n g   means;  

r o t a t i n g   means  (32,  34,  36,  38)  for  r o t a t i n g   the  t w i s t i n g  

means  t o g e t h e r   with  the  downstream  part   of  the  t ubu l a r   means  for  a 

p r ede t e rmined   number  of  r e v o l u t i o n s   about  the  common  axis  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 t h e r ;  

d i r e c t i o n   changing  means  (40)  to  change  d i r e c t i o n   o f  

r o t a t i o n   of  the  t w i s t i n g   means  a f t e r   the  t w i s t i n g   means  has  r o t a t e d   t h e  

p r ede t e rmined   number  of  r e v o l u t i o n s   in  each  d i r e c t i o n ;   and 

r e s i l i e n t   means  (28)  a s s o c i a t e d   with  one  of  the  ends  of  t h e  

t u b u l a r   means  to  enable  movement  of  said  one  end  in  the  axial  d i r e c t i o n  

during  t w i s t i n g   and  un twis t ing   of  the  t u b u l a r   means.  



2.  Apparatus  for  s t r a n d i n g   wire  c h a r a c t e r i z e d   in  c o m p r i s i n g  

at  l e a s t   two  tubes  (10,  52,  54),  each  d e f i n i n g   a  passage  forming  a 

f e e d p a t h   for  a  wire  along  the  tube,   the  tubes  being  r o t a t a b l y   f l e x i b l e  

about   a  common  axis  to  t o r s i o n a l l y   tw i s t   the  tubes  and  thus  the  p a s s a g e s  

around  said  axis  from  an  un twis ted   p o s i t i o n   in  which  the  tubes  e x t e n d  

a x i a l l y   and  l ie   s u b s t a n t i a l l y   p a r a l l e l ,   holding  means  (20,  22)  to  hold  t h e  

tubes   a g a i n s t   r o t a t i o n   about  said  axis  at  an  upstream  p o s i t i o n   of  t h e  

t u b e s ,   wire  t w i s t i n g   means  (30)  at  a  downstream  p o s i t i o n   of  the  tubes  t o  

t o r s i o n a l l y   tw i s t   the  t ubes ,   said  feedpaths   ex tending   through  the  t w i s t i n g  

means,  r o t a t i n g   means  (32,  34,  36,  38)  for  r o t a t i n g   the  t w i s t i n g   means 

t o g e t h e r   with  the  downstream  part  of  the-  tubes  for  a  p rede te rmined   number 

of  r e v o l u t i o n s   about  the  common  axis  a l t e r n a t e l y   in  one  d i r e c t i o n   and  t h e n  

the  o the r ,   d i r e c t i o n   changing  means  (40)  to  change  d i r e c t i o n   of  r o t a t i o n  

of  the  t w i s t i n g   means  a f t e r   the  t w i s t i n g   means  has  r o t a t e d   t h e  

p r e d e t e r m i n e d   number  of  r e v o l u t i o n s   in  each  d i r e c t i o n ,   means  (16)  t o  

p reven t   movement  towards  each  other  or  apar t   of  the  tubes  in  spaced  

l o c a t i o n s   between  the  ends  of  the  tubes ,   and  r e s i l i e n t   means  (28)  

a s s o c i a t e d   with  one  of  the  ends  of  each  tube  to  enable  movement  of  s a i d  

one  end  in  the  axial   d i r e c t i o n   during  t w i s t i n g   and  u n t w i s t i n g   of  t h e  

t u b e s .  

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

the  means  to  prevent   movement  towards  each  other   or  apar t   of  the  t u b e s  

compr ises   a  p l u r a l i t y   of  tube  holding  means  (16)  which  are  spaced  apart   in  

the  axial   d i r e c t i o n   and  hold  the  tubes  in  f ixed  p o s i t i o n s   a p a r t .  



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

the  tube  holding  members  comprise  d iscs   (16)  having  a  hole  or  h o l e s  

th rough   which  the  tubes  e x t e n d .  

5.  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  means  to  prevent   movement  towards  each  other   or  apar t   of  the  p a s s a g e s  

compr ises   a  holding  tube  (54)  which  surrounds   the  two  tubes  (52)  and  h o l d s  

them  in  fixed  r e l a t i v e   p o s i t i o n s .  

6.  Apparatus   according  to  claim  2,  c h a r a c t e r i z e d   in  t h a t  

the  holding  means  comprises  an  end  p la te   (20)  mounted  upon  the  u p s t r e a m  

ends  of  the  two  tubes  (10),   the  end  p la te   being  s l i d a b l y   c a r r i ed   by  a 

f ixed   frame  (24)  and  the  r e s i l i e n t   means  comprises  at  l e a s t   one  s p r i n g  

(28)  a s s o c i a t e d   with  the  end  p la te   to  urge  it  towards  the  frame  and  p l a c e  

the  tubes  in  axial  t e n s i o n .  

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

the  end  p la te   is  s l i d a b l e   upon  two  guide  sha f t s   (22)  mounted  upon  t h e  

frame,   and  two  t ens ion   spr ings   (28)  loca ted   between  the  frame  and  the  end 

p l a t e   and  one  at  each  side  of  the  l o n g i t u d i n a l   axis  urge  the  p la te   a long  

the  guide  sha f t s   towards  the  f r ame .  

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

the  two  tubes  (10)  are  i n d i v i d u a l l y   r o t a t a b l y   mounted  in  the  end  p l a t e .  

9.  Apparatus  according  to  claim  2,  c h a r a c t e r i z e d   in  t h a t  

the  two  tubes  (10)  are  i n d i v i d u a l l y   r o t a t a b l y   mounted  each  by  one  end .  



10.  Apparatus   a c c o r d i n g   to  claim  1,  c h a r a c t e r i z e d   in  t h a t  

the  t u b u l a r   means  comprises   a  s i n g l e   tube  formed  with  two  p a r a l l e l  

passages   forming  the  passage  m e a n s .  

11.  Apparatus   a c c o r d i n g   to  claim  1;  c h a r a c t e r i z e d   in  t h a t  

the  t u b u l a r   means  comprises   a  s i n g l e   tube  formed  with  a  s i n g l e   pa s sage  

forming  the  passage  means,  the  s i n g l e   passage  having  two  spaced  regions  t o  

d e f i n e   the  f eedpa ths   and  a  narrower   region  i n t e r c o n n e c t i n g   the  spaced  

r e g i o n .  

12.  A  method  of  s t r a n d i n g   wires  t o g e t h e r   c h a r a c t e r i z e d   in  

t h a t   f eed ing   the  wires  along  i n d i v i d u a l   feedpaths   formed  by  passage  means 

wi th in   t u b u l a r   means,  t o r s i o n a l l y   t w i s t i n g   the  t u b u l a r   means  about  a 

l o n g i t u d i n a l   axis  a l t e r n a t e l y   for  a  p rede te rmined   number  of  tw i s t s   in  one 

d i r e c t i o n   and  then  in  the  o t h e r ,   from  an  un twis ted   p o s i t i o n ,   to  twis t   t h e  

i n d i v i d u a l   wires  as  they  are  being  fed  through  the  passage  means 

a l t e r n a t e l y   in  said  d i r e c t i o n s ,   said  a l t e r n a t e   t w i s t i n g   being  per formed 

whi le   p r e v e n t i n g   the  f e edpa th s   from  moving  l a t e r a l l y   towards  each  other  o r  

a p a r t   and  while  a  r e s i l i e n t   load  is  app l ied   upon  one  end  of  the  t u b u l a r  

means  to  place  it  in  axial   t e n s i o n ,   i s su ing   the  wires  from  the  t u b u l a r  

means  in  an  i n d i v i d u a l l y   t w i s t e d   c o n d i t i o n   and  enabl ing   the  twis ted   w i r e s  

to  s t r and   t o g e t h e r   by  v i r t u e   of  t h e i r   twis t   in  a  p o s i t i o n   downstream  from 

the  t u b u l a r   means.  
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