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m;  Apparatus  for  stranding  wire. 
57)  Wire  stranding  apparatus  having  elongate  wire  guide 
neans  (10),  which  is  rotationally  flexible  about  its  axis  and 
defines  individual  feed  paths  for  the  wires  with  means  (18, 
I02,  110)  to  prevent  rotation  of  the  guide  means  at  its 
jpstream  end  and  a  twisting  means  (22)  to  cause  torsional 
wisting  of  the  guide  means  in  alternate  directions  at  the 
downstream  end.  Direction  changing  means  (34,  128)  is  _5~q 
Drovided  to  change  direction  of  twist  after  a  predetermined  72  \ ^  
amount  of  twist  in  each  direction.  The  changing  means  P"~ 
hcludes  a  trigger  device  (e.g.  an  arm)  (40,  138)  secured  to  the 
guide  means  towards  its  upstream  end  and  initiating  means 
|60,  62,  134,  136)  which  senses  the  position  of  the  trigger  7 2 ^ . ^ s -  
device  after  the  predetermined  twist  in  the  guide  means  to 
nitiate  the  change  in  direction  of  drive.  The  upstream 
Dosition  of  the  trigger  device  gives  it  small  rotational 
Tiovement  around  the  guide  means  compared  to  the 
•otational  movement  of  the  downstream  end  of  the  guide 
neans. 
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 W i r e   stranding  apparatus  having  elongate  wire  guide 
means  (10),  which  is  rotationally  flexible  about  its  axis  and 
defines  individual  feed  paths  for  the  wires  with  means  (18, 
102,  110)  to  prevent  rotation  of  the  guide  means  at  its 
upstream  end  and  a  twisting  means  (22)  to  cause  torsional 
twisting  of  the  guide  means  in  alternate  directions  at  the 
downstream  end.  Direction  changing  means  (34,  128)  is 
provided  to  change  direction  of  twist  after  a  predetermined 
amount  of  twist  in  each  direction.  The  changing  means 
includes  a  trigger  device  (e.g.  an  arm) (40,138)  secured  to  the 
guide  means  towards  its  upstream  end  and  initiating  means 
(60,  62,  134,  136)  which  senses  the  position  of  the  trigger 
device  after  the  predetermined  twist  in  the  guide  means  to 
initiate  the  change  in  direction  of  drive.  The  upstream 
position  of  the  trigger  device  gives  it  small  rotational 
movement  around  the  guide  means  compared  to  the 
rotational  movement  of  the  downstream  end  of  the  guide 
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  tha t   the  s t r and ing   of  wires  t o g e t h e r   to  form 

a  wire  unit   o f f e r s   physical   and  e l e c t r i c a l   advantages  when  used  in  

communicat ions   or  other   e l e c t r i c a l   systems.  For  example,  s t r a n d i n g   of 

pa i r s   or  uni ts   of  wires  as  used  in  t e lephone   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  con t i nuous ly   strand  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  movable  c o n s t r u c t i o n   as  the  w i r e  

spools   for  feeding  wire  into  the  appara tus   must  also  revolve  about  t h e  

machine  ax is .   The  heavy  c o n s t r u c t i o n   l im i t s   the  ope ra t i ona l   speed.  To 

avoid  the  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 evers ing   twis t   i s  

given  to  the  wires  and  as  it  is  d e s i r a b l e   to  twis t   long  lengths   o f  

w i re s ,   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   t w i s t 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   Patent   No.  3 ,910,022  granted  October  7,  1975  in  the  name 

of  P h i l l i p   John  Reed  and  e n t i t l e d   "Apparatus  For  S t randing  W i r e " ,  

i nvo lves   the  use  of  a  t ubu la r   member  one  end  of  which  is  h e l d  

s t a t i o n a r y   and  the  other   tw i s t ed   f i r s t   in  one  d i r e c t i o n   and  then  t h e  

o t h e r .   Dividers   pos i t ioned   along  the  tube  form  sepa ra te   paths  f o r  

wires  passing  down  the  tube  and  a  t w i s t i n g   means  at  a  tube  o u t l e t  

p laces   the  reverse  twis t   in  the  w i r e s .  

The  above  appara tus   had  c e r t a i n   d i sadvan tages   which  were 

overcome  by  apparatus   descr ibed   United  Sta tes   Patent  No.  4 , 3 2 5 , 2 1 4  

granted   April  20,  1982  in  the  name  of  B re t i s l av   Pavel  Zuber  and 

e n t i t l e d   "Apparatus  For  S t randing   Wire".  In  t h i s . p a t e n t ,   the  t u b u l a r  



member  is  r e p l a c e d   by  an  e longa te   member  which  is  held  s t a t i o n a r y   at  an 

ups t ream  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 l o n g a t e   member  having  a  p l u r a l i t y   of  wire  guiding  e l e m e n t s  

ex t end ing   r a d i a l l y   outwards  from  it   and  the  elements  having  w i r e  

guiding  holes  whereby  the  wires  are  t h r e a d e d   through  the  holes  from 

guiding  e lement   to  guiding  element  while  being  loca ted   outwards  from 

the  e l o n g a t e   member. 

In  both  the  Reed  and  Zuber  appa ra tu s   d i scussed   above,  a 

r o t a t i n g   means  is  included  for  the  downstream  end  of  the  e l o n g a t e  

member.  C l e a r l y ,   for  the  e longa te   member  to  be  r o t a t e d ,   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 ,   some  r eve r s ing   means  has  to  be 

i n c l u d e d .   In  the  Reed  and  Zuber  a p p a r a t u s ,   such  r eve r s ing   means  i s  

l o c a t e d   at  the  downstream  end  of  the  e l o n g a t e   member  and  inc ludes   two 

c l u t c h e s   s u r r o u n d i n g   the  e longate   member  and  mounted  upon  a  ho l low 

s h a f t .   This  sha f t   is  r o t a t a b l e   with  the  downstream  end  of  the  member 

and  has  a  screw  th readed   ou t s ide   s u r f a c e   along  which  a  nut  is  movable 

in  one  d i r e c t i o n   or  the  other  dependent  upon  the  d i r e c t i o n   of  r o t a t i o n  

of  the  e l o n g a t e   member  and  sha f t .   The  nut  reaches  extreme  a x i a l  

p o s i t i o n s   of  movement  a f t e r   p rede te rmined   o s c i l l a t i o n s   of  the  e l o n g a t e  

member  and  in  each  of  these  p o s i t i o n s ,   it  causes  the  a c t u a t i o n   of  a 

l i m i t   switch  which  con t ro l s   the  o p e r a t i o n   of  one  c lu tch   or  the  other   t o  

change  the  d i r e c t i o n   of  r o t a t i o n   of  the  e longate   member.  While  t h i s  

r e v e r s a l   system  opera tes   s u c c e s s f u l l y ,   the  r o t a t i n g   parts   upon  t h e  

e l o n g a t e   member  add  to  the  i n e r t i a   of  the  system  and  it  is  n e c e s s a r y  

for  t h i s   i n e r t i a   to  be  overcome  upon  each  change  in  d i r e c t i o n   of  t h e  

e l o n g a t e   member.  In  such  appara tus   where  it  is  important   to  r e v e r s e  

the  r o t a t i o n a l   d i r e c t i o n   in  the  minimum  time  to  r e s t r i c t   the  lengths   of  



wire  which  extend  between  changeover  p o s i t i o n s   from  one  d i r e c t i o n   of  

t w i s t   to  the  o the r ,   obv ious ly ,   such  i n e r t i a l   forces   opera te   aga ins t   t h e  

best   use  of  the  a p p a r a t u s .  

The  p resen t   i nven t ion   is  concerned  with  an  appara tus   f o r  

s t r a n d i n g   wires  and  inc luding   a  d i r e c t i o n   changing  means  in  which  t h e  

r o t a t a b l e   par t s   may  have  a  mass  exceed ing ly   smal ler   than  tha t   of  t h e  

p rev ious   appa ra tus   whereby  a  more  rapid  reversa l   in  r o t a t i o n a l  

d i r e c t i o n   is  more  quickly  a c h i e v e d .  

According  to  the  present   i n v e n t i o n ,   the re   is  provided  an 

a p p a r a t u s   for  s t r a n d i n g   wires  compris ing  an  e longa te   guide  means  having  

a  l o n g i t u d i n a l   axis  and  being  r o t a t i o n a l l y   f l e x i b l e   about  said  a x i s ,  

and  d e f i n i n g   i nd iv idua l   feed  paths  for  the  wires  along  the  guide  means,  

hold ing   means  to  hold  the  guide  means  aga ins t   r o t a t i o n   about  said  a x i s  

at  an  upst ream  p o s i t i o n   of  the  guide  means,  wire  t w i s t i n g   means  at  a 

downstream  p o s i t i o n   of  the  guide  means  to  t o r s i o n a l l y   tw i s t   the  w i r e s ,  

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  guide  means,  

said  feed  paths  extending  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  o f  

the  guide  means  for  a  predetermined  number  of  r e v o l u t i o n s   about  t h e  

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  ro ta ted   the  p rede te 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 ,   said  changing  means  compris ing  a  t r i g g e r  

device  secured  to  the  guide  means  upstream  of  the  wire  t w i s t i n g   means 

to  r o t a t e   with  the  guide  means  and  execute  a  determined  a n g u l a r  

movement  in  each  d i r e c t i o n   which  is  i n d i c a t i v e   of  the  r o t a t i o n   of  t h e  

t w i s t i n g   means  for  said  predetermined  number  of  r e v o l u t i o n s   in  the  same 



d i r e c t i o n ,   and  i n i t i a t i n g   means,  s e n s i t i v e   to  the  p o s i t i o n   of  t h e  

t r i g g e r   device  upon  comple t ing   i t s   determined  angu la r   movement  in  each 

d i r e c t i o n ,   to  i n i t i a t e   said  change  in  d i r e c t i o n   of  the  d r i v e .  

With  the  above  a p p a r a t u s ,   the  t r i g g e r   device  i t s e l f  

r o t a t e s   with  the  guide  means  whereas  with  the  p rev ious   a p p a r a t u s ,   t h e  

nut  formed  the  t r i g g e r   device  and  th is   moved  a x i a l l y   by  use  of  t h e  

s c r e w - t h r e a d e d   s h a f t .   Thus,  with  the  appara tus   of  the  i n v e n t i o n ,   t h e  

t r i g g e r   device  in  being  secured  to  the  guide  means  avoids  the  use  o f  

the  s c r e w - t h r e a d e d   shaf t   t o g e t h e r   with  i t s   i n e r t i a l   problems.   The 

t r i g g e r   device  may  have  qu i te   small  mass  and  may  be  merely  in  the  form 

of  an  arm,  the  p o s i t i o n   of  which  causes  ope ra t i on   of  the  i n i t i a t i n g  

m e a n s .  

In  order  to  minimize,   as  far  as  p o s s i b l e ,   the  e f f e c t s   o f  

i n e r t i a   caused  by  the  r o t a t a b l e   p a r t s ,   the  d i r e c t i o n   changing  means  i s  

d isposed   upstream  of  the  t w i s t i n g   means,  as  def ined  accord ing   to  t h e  

i n v e n t i o n   above,  whereby  the  angular   movement  and  r o t a t i o n a l   speed  o f  

the  t r i g g e r   device  is  s i g n i f i c a n t l y   less  than  tha t   of  the  t w i s t i n g  

means.  Reduct ion  of  the  r o t a t i o n a l   speed  of  the  t r i g g e r   device  because  

of  i t s   p o s i t i o n   upstream  r e s t r i c t s   i t s   moment  of  momentum. 

The  d i r e c t i o n   changing  means  may  comprise  a 

p h o t o - e l e c t r i c   cell  device  or  magnetic  device  for  de t e rmin ing   when  t h e  

t r i g g e r   device  passes  a  c e r t a i n   p o s i t i o n   during  i t s   r o t a t i o n   and  a 

r e v o l u t i o n   counter   may  be  included  to  count  the  number  of  r e v o l u t i o n s  

of  the  t r i g g e r   device  which  correspond  to  the  p rede te rmined   number  o f  

r e v o l u t i o n s   of  the  t w i s t i n g   means.  However,  such  an  a r r a n g e m e n t  

produces  p o s s i b l e   problems  in  tha t   the  counter   may  cease  to  f u n c t i o n  

c o r r e c t l y .   To  enable  the  changing  means  to  be  s i m p l i f i e d   as  much  as  



p o s s i b l e   by  e l i m i n a t i n g   such  th ings   as  r e v o l u t i o n   c o u n t e r s ,   i t s  

o p e r a t i o n   should  be  such  tha t   upon  being  loca ted   s u f f i c i e n t l y   f a r  

ups t ream  to  enable  the  t r i g g e r   device  to  r o t a t e   less  than  one  comple t e  

r e v o l u t i o n   in  each  d i r e c t i o n   f o r  t h e   p rede te rmined   number  of  

r e v o l u t i o n s   of  the  t w i s t i n g   means,  the  i n i t i a t i n g   means  will  be  caused  

to  i n i t i a t e   the  change  in  d i r e c t i o n   of  the  d r ive .   In  th i s   type  of  

a r r a n g e m e n t ,   the  i n i t i a t i n g   means  p r e f e r a b l y   comprises  an  e l e c t r i c a l  

or  mechanical   switch  means  disposed  ad jacent   to  the  guide  means  and  t h e  

t r i g g e r   device  comprises  at  l eas t   one  switch  a c t u a t o r   arm  or  a  magne t i c  

f i e l d   i n t e r r u p t e r   arm.  Where  the  switch  means  comprises  two  s w i t c h e s  

r e l a t i v e l y   angu la r ly   d isposed   around  the  guide  member,  the  a c tua to r   arm 

or  magnetic  f i e l d   i n t e r r r u p t e r   ac tua te s   one  switch  or  the  other  a f t e r  

comple t ing   less  than  one  r evo lu t i on   to  change  the  d i r e c t i o n   of  drive  of 

t h e   t w i s t i n g   means.  

It  is  pos s ib l e   that   a f t e r   a  period  of  use,  a  c e r t a i n  

s l a c k n e s s   may  become  apparent   in  the  guide  means.  This  is  p a r t i c u l a r l y  

the  case  where  the  guide  means  comprises  a  cable  as  desc r ibed   in  t h e  

above-ment ioned   patent   to  Zuber.  To  prevent  such  s lackness   from 

i n t e r f e r i n g   with  the  ope ra t i on   of  the  d i r e c t i o n   changing  means,  it  i s  

a d v i s a b l e   to  maintain   the  upstream  end  of  the  guide  means  in  t e n s i o n ,  

i . e .   between  the  d i r e c t i o n   changing  means  and  the  holding  means  wh i l e  

m a i n t a i n i n g   the  r e l a t i v e   ope ra t i ve   pos i t i ons   of  the  t r i g g e r   device  and 

the  i n i t i a t i n g   means.  In  a  simple  method  of  e f f e c t i n g   t h i s ,   t h e  

t r i g g e r   device  and  the  guide  means  are  r o t a t a b l y   mounted  upon  a  s u p p o r t  

which  also  f ixed ly   c a r r i e s   the  i n i t i a t i n g   means  and  means  is  p rov ided  

to  prevent   r o t a t i o n   of  the  support  around  the  guide  means  and  to  urge  

the  suppor t   and  the  holding  means  apart  to  place  the  guide  means  in  



t e n s i o n .   In  one  a r r angement ,   a  r e s t r a i n i n g   member  holds  the  s u p p o r t ,  

the  r e s t r a i n i n g   member  ex tending   l o n g i t u d i n a l l y   of  the  guide  means  in  

r i g i d   f a sh ion   and  at  l e a s t   one  spring  acts  l o n g i t u d i n a l l y   to  urge  t h e  

suppor t   away  from  the  holding  means.  The  r e s t r a i n i n g   member  may 

comprise   a  shaf t   ca r ry ing   a  compression  spr ing  and  p r e f e r a b l y   two 

p a r a l l e l   spaced  shaf t s   are  p r o v i d e d .  

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 rence   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  of  a p p a r a t u s  

acco rd ing   to  one  embodiment  of  the  i n v e n t i o n ;  

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

changing  device  taken  along  the  axis  of  the  appa ra tu s   and  shown  on  a 

l a r g e r   sca le   than  Figure  1;  

Figure  3  is  a  view  of  the  d i r e c t i o n   changing  means  t a k e n  

along  l ine   ' I I I - I I I '   in  Figure  2 ;  

Figure  4  is  a  c r o s s - s e c t i o n a l   view  along  l ine   'V-V'  i n  

F igure   1  and  on  a  l a rge r   s c a l e .  

Figure  5  is  a  view  s i m i l a r   to  Figure   1  of  a p p a r a t u s  

acco rd ing   to  a  second  embodiment;  

Figure  6  is  a  c r o s s - s e c t i o n a l   view  of  the  appara tus   o f  

F igure   5  taken  along  l ine  'VI-VI'   in  Figure  5  and  on  a  l a rge r   s c a l e ;  

and  

Figure  7  is  a  c r o s s - s e c t i o n a l   view  along  l i n e  

' V I I - V I I '   in  Figure  6  and  showing  ope ra t ing   par ts   in  d i f f e r e n t  

r e l a t i v e   p o s i t i o n s   from  in  Figure  6 .  

Apparatus  for  s t r a n d i n g   wire  comprises   a  guide  means 

i n c o r p o r a t i n g   an  e longate   member,  i . e .   a  s teel   rod  or  cable  10  o f  



composi te   p l a s t i c   c o n s t r u c t i o n ,   for  i n s t ance   as  desc r ibed   in 

above-ment ioned   United  S t a t e s   Pa ten t   No.  4 ,325,214  in  the  name  of  B .P .  

Zuber,   which  is  r o t a t i o n a l l y   f l e x i b l e   about  i ts  r o t a t i o n a l   ax is .   The 

member  is  held  s t a t i o n a r y   at  an  upstream  end  por t ion   by  a  holding  means 

in  the  form  of  a  metal  clamping  block  18  which  is  f ixed  to  the  f rame 

20.  The  cable  10  has  a  p l u r a l i t y   of  wire  guiding  elements  12  in  t h e  

form  of  discs   secured  to  the  cable  in  l o n g i t u d i n a l l y   spaced  p o s i t i o n s .  

The  cable  10  passes  through  a  c o n c e n t r i c   hole  in  each  disc  and  each 

disc  is  formed  with  guide  holes  14  (Figure  4)  a n g u l a r l y   spaced  a p a r t  

around  the  l o n g i t u d i n a l   ax i s ,   one  hole  14  for  each  of  a  p l u r a l i t y   o f  

wires  16  which  are  to  be  s t r anded   t o g e t h e r .   As  there   are  two  wires  t o  

be  s t r a n d e d ,   there   are  two  holes  14  in  each  d isc ,   d i a m e t r i c a l l y   opposed 

across   cable  10.  Guide  paths  are  thus  provided  for  the  wires  from 

spools   17  and  through  co r r e spond ing   holes  from  one  element  to  a n o t h e r .  

At  the  downstream  end  of  the  cable  10  is  provided  a  w i r e  

t w i s t i n g   means  for  t o r s i o n a l l y   t w i s t i n g   the  wires .   This  t w i s t i n g   means 

comprises   a  cy l inde r   22  having  the  member  10  extending  through  it  and 

secured  within  it  by  epoxy  res in   for  ins tance   in  the  manner  d e s c r i b e d  

in  the  above-mentioned  a p p l i c a t i o n   to  Zuber.  Two  holes  24  for  p a s s a g e  

of  the  wires  also  extend  through  the  c y l i n d e r .   The  c y l i n d e r   i s  

r o t a t a b l y   mounted  in  the  frame  (not  shown)  and  secured  c o a x i a l l y   to  t h e  

c y l i n d e r   is  a  driven  pulley  wheel  26.  Rotat ing  means  to  drive  t h e  

pul ley   comprises  a  i n e r t i a   D.C.  e l e c t r i c   motor  28.  The  motor  i s  

r e v e r s i b l e   and  is  of  a  type  known  as  "pancake"  motor  such  as  sold  by 

Mavilor  Motors,  Har t ford ,   C o n n e c t i c u t t ,   under  model  no.  MOA-600.  It  i s  

impera t ive   that   the  r evers ing   time  of  the  motor  is  as  short   as  p o s s i b l e  

to  r e s t r i c t   the  lengths  of  s t randed   wire  which  extend  between 



changeover   p o s i t i o n s   from  one  d i r e c t i o n   of  twis t   to  the  o the r .   In  t h i s  

p a r t i c u l a r   motor,  i t   is  e s t i m a t e d   tha t   r eve r sa l   time  is  about  40  to  60 

m i l i s e c o n d s .   The  r o t a t i n g   means  also  inc ludes   a  dr ive  pul ley   wheel  30 

and  be l t   32  by  which  the  motor  28  is  d r i vab ly   connected  to  the  p u l l e y  

wheel  26 .  

Rota t ion   of  the  c y l i n d e r   22  a l t e r n a t e l y   in  o p p o s i t e  

d i r e c t i o n s ,   each  for  a  p r ede t e rmined   number  of  r e v o l u t i o n s   about  t h e  

axis   of  the  cable  10  imposes  t o r s i o n a l   tw i s t   in  the  wires  and  c a u s e s  

them  to  s t r and   t o g e t h e r   a f t e r   they  leave  the  c y l i n d e r   22  in  the  manner 

d e s c r i b e d   in  the  a f o r e m e n t i o n e d   a p p l i c a t i o n   to  Z u b e r .  

The  p resen t   i n v e n t i o n   is  concerned  with  appara tus   f o r  

s t r a n d i n g   wires  and  having  a  d i r e c t i o n   changing  means  for  the  r o t a t i n g  

means  by  which  the  i n e r t i a   and  movement  of  momentum  is  s i g n i f i c a n t l y  

reduced  as  compared  to  the  appa ra tu s   desc r ibed   in  the  United  S t a t e s  

Patent   No.  4 ,325 ,214 ,   r e f e r r e d   to  above,  which  uses  a  s c r e w - t h r e a d e d  

s h a f t   r o t a t a b l e   with  the  cable  in  the  region  of  the  t w i s t i n g   means  and 

a  nut  movable  by  the  s h a f t .  

According  to  the  p re sen t   i n v e n t i o n ,   the  a p p a r a t u s  

i n c l u d e s   a  d i r e c t i o n   changing  means  disposed  upstream  of  the  t w i s t i n g  

means.  This  changing  means,  shown  g e n e r a l l y   at  34,  is  d isposed  at  an 

ups t ream  end  por t ion   of  the  cable  10,  i . e .   upstream  of  the  g u i d i n g  

e lements   12. 

As  shown  p a r t i c u l a r l y   by  Figures  2  and  3,  the  c h a n g i n g  

means  comprises   a  t r i g g e r   device   36  and  means  28  to  i n i t i a t e   change  in  

d i r e c t i o n   of  the  dr ive  to  the  pul ley   wheel  26,  i . e .   by  r e v e r s i n g  

d i r e c t i o n   of  r o t a t i o n   of  the  D.C.  m o t o r .  



The  t r i g g e r   device  comprises  a  switch  a c t u a t o r   arm  40 

secured   to  and  extending  outwardly  from  a  c y l i n d r i c a l   clamp  42  which 

su r rounds   and  t i g h t l y   gr ips  a  por t ion   of  the  member  10  passing  t h rough  

a  c e n t r a l   hole  in  the  clamp.  As  shown  by  Figure  3,  the  clamp  is  formed 

at  an  upstream  end  from  segments  44  formed  by  radial   cuts  46,  and  a  nut  

48  with  t apered   thread  is  received  in  screw  threaded   engagement  wi th  

the  outer   sur face   of  the  segments.   By  v i r t ue   of  the  t apered   th read ,   as 

the  nut  is  t i g h t e n e d ,   the  segments  are  forced  inwards  to  grip  t h e  

cable   10  and  prevent  r e l a t i v e   r o t a t i o n   of  clamp  and  member. 

The  clamp  is  r o t a t a b l y   mounted  wi thin   a  support   50  which 

is  i t s e l f   prevented  from  r o t a t i n g   about  the  cable  10  by  v i r t ue   of  t h e  

suppor t   being  secured  towards  one  end  of  each  of  two  p a r a l l e l   and 

spaced  sha f t s   52  which  extend  l o n g i t u d i n a l l y   of  the  cable  10  and  a r e  

s l i d a b l y   received  through  holes  54  in  the  clamping  block  18.  

The  sha f t s   52  are  secured  at  t h e i r   ends  within  two 

mountings  56,  one  upstream  and  the  other  downstream  of  the  block  18, 

and  the  mountings  are  joined  t oge the r   by  a  l o n g i t u d i n a l l y   e x t e n d i n g  

base  58  to  which  they  are  s e c u r e d .  

C l e a r l y ,   the  changing  means  34  is  held  a x i a l l y   in  

p o s i t i o n   upon  the  cable  10  by  the  clamp  42  with  the  arm  40  and  t h e  

i n i t i a t i n g   means  28  disposed  only  s l i g h t l y   downstream  from  the  part  of 

the  cable  10  held  by  the  block  18  which  prevents   r o t a t i o n   of  the  member 

10  at  t h i s   p o s i t i o n .   Rotation  of  the  t w i s t i n g   means  at  the  downstream 

end  of  the  cable  places  t o r s i ona l   force  on  the  member  as  it  is  r o t a t e d  

in  each  d i r e c t i o n .   By  v i r tue   of  the  fact  that   the  upstream  end  of  t h e  

cable   10  is  n o n - r o t a t a b l e ,   then  the  number  of  r e v o l u t i o n s   from  one  p a r t  

of  the  member  to  another  moving  upstream,  p r o g r e s s i v e l y   decreases   as 



the  f ixed  end  is  approached .   In  f a c t ,   it  is  safe  to  assume  tha t   at  a 

d i s t a n c e   'x '   along  the  member  from  the  block  18,  the  r a t i o   of  t h e  

r e v o l u t i o n s   at  d i s t a n c e   'x '   to  the  p rede te rmined   amount  of  r e v o l u t i o n s  

of  the  t w i s t i n g   means  is  equal  to  the  r a t i o   of  the  d i s t a n c e   'x'  to  t h e  

d i s t a n c e   from  the  t w i s t i n g   means  to  the  block  18.  Working  on  t h i s  

c o n s i d e r a t i o n ,   for  an  exceed ing ly   long  length  of  the  cable  10,  it  is  a 

simple  mat ter   to  p o s i t i o n   the  a c t u a t o r   arm  40  and  i n i t i a t i n g   means  at  a 

shor t   d i s t a n c e   from  block  18  (e .g .   1  foot )   and  the  a c t u a t o r   arm  i s  

r o t a t e d   for  less   than  one  complete  r e v o l u t i o n   t o g e t h e r   with  the  clamp 

42  and  cable  at  t h i s   p o s i t i o n ,   while  the  t w i s t i n g   means  r o t a t e s   for  i t s  

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 .   Hence,  t h e  

a c t u a t o r   arm  may  only  be  r o t a t ed   around  an  angular   movement  of  90°  o r  

180°  dependent  upon  the  number  of  p rede te rmined   r e v o l u t i o n s   requi red   by 

the  t w i s t i n g   means,  and  at  the  end  of  each  of  the  angular   movements,  

the  arm  will   a c t u a t e   the  i n i t i a t i n g   means  to  change  the  r o t a t i o n a l  

d i r e c t i o n   of  the  D.C.  m o t o r .  

In  t h i s   p a r t i c u l a r   embodiment,  as  shown  by  Figure  3,  t h e  

i n i t i a t i n g   means  comprises   two  l imi t   switches  60  and  62  which  a r e  

mounted  upon  the  support   50  with  switch  arms  64  and  66  disposed  i n  

p o s i t i o n s   to  opera te   the  switches  when  the  a c t u a t o r   arm  has  completed  a 

r o t a t i o n a l   movement  through  an  angle  of  up  to  180°,  the  arms  be ing  

opera ted   one  at  the  end  of  each  d i r e c t i o n   of  movement.  The  s w i t c h e s  

are  connected  in  an  e l e c t r i c a l   c i r c u i t   with  the  D.C.  motor  to  change 

i t s   d i r e c t i o n   of  r o t a t i o n   upon  opera t ion   of  the  a p p r o p r i a t e   s w i t c h .  

As  may  be  seen,  with  the  changing  means  mounted  upon  t h e  

cable   10  as  shown,  while  the  tw i s t i ng   means  is  r o t a t i n g   at  great  speed  

through  many  r e v o l u t i o n s   to  impose  t o r s i o n a l   tw i s t   in  the  wires  whereby 



they  will  be  s t r anded   t o g e t h e r   a f t e r   leaving  the  cy l i nde r   22,  the  arm 

40  with  the  clamp  42  is  r o t a t i n g   exceed ing ly   slowly.  Hence,  at  the  end 

of  the  r o t a t i o n a l   movement,  when  the  arm  opera tes   one  of  the  l i m i t  

swi tches   to  r eve r se   the  drive  d i r e c t i o n   of  the  motor,  the  moment  o f  

momentum  of  the  arm  and  clamp  is  ext remely  small  and  places  an 

i n s i g n i f i c a n t   force  aga ins t   reversa l   of  the  t w i s t i n g   means.  This  i s  

e s p e c i a l l y   the  case  when  it  is  cons idered   that   the  arm  and  clamp  are  a t  

a  great   d i s t a n c e   upstream  from  the  t w i s t i n g   means  and,  because  of  t h e  

t o r s i o n a l   e f f e c t   upon  the  cable ,   they  can  o f fe r   no  ser ious   o p p o s i t i o n  

to  change  in  r o t a t i o n   of  the  t w i s t i n g   means.  The  opposing  forces   a r e  

also  minimized  because  the  i n e r t i a   of  the  arm  42  and  clamp  is  e x t r e m e l y  

small  and  th i s   f a c t o r   a s s i s t s   the  slow  speed  of  r o t a t i o n   to  min imize  

the  moment  of  momentum. 

In  the  embodiment  d e s c r i b e d ,   some  r o t a t i o n a l   movement  of 

the  clamp  42  is  necessary   as  it  also  opera tes   as  a  wire  guiding  e l emen t  

with  the  wires  pass ing  through  the  holes  68  in  the  clamp  a f t e r   p a s s i n g  

through  holes  in  the  clamping  block  18  from  supply  reels   72  (Figure  1 ) .  

As  may  be  seen  from  th i s   embodiment,  t h e r e f o r e ,   t h e  

i n e r t i a l   e f f e c t s   upon  changing  the  r o t a t i o n a l   d i r e c t i o n   of  the  t w i s t i n g  

means  are  minimized  whereby  the  changeover  period  is  rendered  as  small  

as  p o s s i b l e .  

In  a d d i t i o n ,   in  the  above  embodiment,  it  is  r e c o g n i z e d  

tha t   s l ackness   in  the  cable  10  may  develop  due  to  s t r e t c h .   This  c o u l d  

i n t e r f e r e   with  the  opera t ion   of  the  d i r e c t i o n   changing  means  u n l e s s  

measures  are  taken  to  prevent  t h i s .   It  has  been  found  that   if  t h e  

cable  is  main ta ined   in  tens ion  between  the  holding  means  and  t h e  

support   50,  while  keeping  the  switches  60  and  62  a x i a l l y   fixed  in  



r e l a t i o n   to  the  s u p p o r t ,   then  no  d i f f i c u l t y   occurs  in  ope ra t ion   of  t h e  

changing  means .  

In  view  of  the  above,  the  p resen t   embodiment  i n c l u d e s  

means  for  p lac ing   the  cable  in  t ens ion   between  the  clamp  block  18  and 

the  suppor t   50.  This  means  comprises  a  spr ing  abutment  74,  which  i s  

e f f e c t i v e l y   a  nut  having  a  s c r ew- th readed   cen t ra l   hole,   the  abu tment  

having  two  holes  76  d i a m e t r i c a l l y   opposed  across  the  s c r e w - t h r e a d e d  

hole  and  s l i d a b l y   r e c e i v i n g   the  sha f t s   52.  Between  the  abutment  74  and 

the  block  18  are  l oca ted   two  compression  sp r ings   78,  one  upon  each  

shaf t   52.  These  sp r ings   tend  to  urge  the  abutment  away  from  the  b l o c k  

18  but  are  held  in  a  s t a t e   of  compression  to  main ta in   t ens ion   in  t h e  

cable  by  a  r o t a t a b l e   screw  t h r e a d e d  s p i n d l e   80.  This  is  in  

s c r e w - t h r e a d e d   engagement  with  the  abutment  and  has  an  upstream  end 

r o t a t a b l e   in  the  upstream  mounting  56  while  applying  the  axial  s p r i n g  

p r e s su re   upon  the  mounting,   by  a  sp ind le   head  82,  to  urge  the  whole  o f  

the  changing  means  34  in  a  downstream  d i r e c t i o n .   Hence,  the  cable  i s  

held  in  t e n s i o n   between  block  18  and  the  support   50  as  the  chang ing  

means  is  urged  downstream  under  spring  p r e s su re   by  s l i d i n g   movement  o f  

s p i n d l e s   52  through  the  holes  54  in  the  b l o c k .  

Means  is  provided  to  ad jus t   the  t en s ion   in  the  cable  i n  

the  event  of  slack  developing   or  i n c r e a s i n g .   This  means  which  i n c l u d e s  

the  s c r e w - t h r e a d e d   sp ind le   and  the  s c r ew- th r eaded   connect ion   to  t h e  

abutment ,   also  inc ludes   a  knob  70  at  the  downstream  end  of  the  s p i n d l e  

for  manual  r o t a t i o n   t h e r e o f .   Such  r o t a t i o n   r e s u l t s   in  c o r r e s p o n d i n g  

movement  of  the  abutment  in  the  a p p r o p r i a t e   d i r e c t i o n   upon  the  s h a f t s  

52.  However,  because  of  the  use  of  the  spr ings   78,  the  abutment  i s  

ma in t a ined   s u b s t a n t i a l l y   in  the  same  p o s i t i o n   r e l a t i v e   to  the  block  18 



while  the  remainder  of  the  changing  means  is  moved  l o n g i t u d i n a l l y   by 

the  spr ing  p r e s s u r e .   The  pos i t i on   of  support   50  is  thus  changed  t o  

accommodate  any  s lack  in  the  c a b l e .  

The  above  desc r ibed   embodiment  is  b a s i c a l l y   one  of  t h e  

most  simple  c o n s t r u c t i o n s   which  could  be  desc r ibed   to  i l l u s t r a t e   t h e  

use  of  the  appara tus   according  to  the  i nven t ion   when  having  a  cable  as 

par t   of  the  guide  means  and  i n c o r p o r a t i n g   the  d i r e c t i o n   changing  means.  

There  is  no  reason  why  th i s   invent ion   cannot  be  appl ied  to  more  complex 

c o n s t r u c t i o n s   of  a p p a r a t u s .   For  i n s t a n c e ,   in  patent   a p p l i c a t i o n   S e r i a l  

No.  ,  f i l ed   c o n c u r r e n t l y   with  th is   p resen t   a p p l i c a t i o n   in  t h e  

names  of  Norbert   Mei lenner ,   Richard  Sunder land  and  William  Cook,  and 

e n t i t l e d   "Apparatus  for  S t randing   Wires",   the re   is  descr ibed   a p p a r a t u s  

having  three   cables  ope ra t i ng   s i m u l t a n e o u s l y   to  s t rand  three  s e p a r a t e  

groups  of  wi res ,   the  groups  then  being  brought  t o g e t h e r   within  one 

extruded  i n s u l a t i o n .   In  tha t   c o n s t r u c t i o n ,   each  cable  is  driven  by  i t s  

own  i nd iv idua l   D.C.  motor.  In  that  a p p a r a t u s ,   each  of  the  cables  cou ld  

a lso   be  provided  with  i t s   own  d i r e c t i o n   changing  means  mounted  at  an 

upstream  end  por t ion   of  the  cable,   each  changing  means  being  a c c o r d i n g  

to  tha t   included  in  t h i s   present   invent ion   and,  perhaps,   as  d e s c r i b e d  

in  the  above  embodiment.  

In  a  second  embodiment,  as  shown  by  Figures  5,  6  and  7 ,  

an  appara tus   for  s t r and ing   wires  comprises  an  e longa te   guide  means, 

comprises   two  guide  tubes  100  ex tending ,   one  a longs ide   the  o ther ,   from 

a  p la te   support   102  at  t h e i r   upstream  ends  to  a  t w i s t i n g   s t a t i on   104  a t  

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  by 

i t s   upstream  end  within  the  plate   support  which  is,  in  turn ,   s p r i n g  

loaded  by  two  tens ion   spr ings   106  towards  a  f ixed  frame  member  108,  t h e  



tube  suppor t   being  s l i d a b l e   upon  p a r a l l e l   guides  110.  Only  one  s p r i n g  

106  is  shown  as  they  are  super imposed  one  upon  the  other   in  Figure  5.  

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  

t o r s i o n a l   forces   involved  when  the  downstream  ends  of  the  tubes  a r e  

r o t a t e d   at  the  t w i s t i n g   s t a t i o n   for  a  p rede te rmined   number  o f  

r e v o l u t i o n s   about  an  axis  112  of  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  o ther   from  an  e q u i l i b r i u m   p o s i t i o n   in  which  t h e  

tubes  are  un twis ted   and  l ie   p a r a l l e l   as  shown  by  Figure  5.  The  t u b e s  

are  formed  from  a  ma te r i a l   which  provides   for  t h i s   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,  for  i n s t a n c e ,   from  s t a i n l e s s   s teel   or  an 

ace t a l   homopolymer,  as  sold  under  the  Trademark  "DELRIN".  As  shown, 

the  tubes  pass  at  i n t e r v a l s   through  discs  114  which  prevent   movement  of  

the  tubes  apar t   during  t w i s t i n g .  

The  c o n s t r u c t i o n   of  the  guide  means,  i t s   method  o f  

mounting  into  the  suppor t   102  and  the  spring  loading  of  the  support  t o  

the  frame  member  are  de sc r ibed   in  g r e a t e r   de t a i l   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  th i s   p re sen 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 a n d i n g   W i r e s " .  

At  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  116  i s  

p r o v i d e d ,   t h i s   means  compris ing  a  cy l i nde r   118  formed  with  two  h o l e s  

wi th in   which  the  downstream  ends  of  the  tubes  100  are  secured.   Two 

annu la r   e l e c t r i c   c lu t ches   120  and  122  have  t h e i r   dr iven  sides  s e c u r e d  

to  the  c y l i n d e r   for  d r iv ing   the  c y l i n d e r   a l t e r n a t e l y   in  o p p o s i t e  

d i r e c t i o n s .   Each  c lu tch   is  d r i v a b l e   by  a  drive  be l t   124  c o n t i n u o u s l y  

dr iven   by  an  e l e c t r i c   motor  126  forming  a  r o t a t i n g   means  for  r o t a t i n g  

c y l i n d e r s   118.  



A  d i r e c t i o n   changing  means  128  is  loca ted   a  s h o r t  

d i s t a n c e   downstream  from  the  tube  support  102,  i . e .   at  a  p o s i t i o n   in  

which  the  tubes  r o t a t e   less  than  360°  around  the  axis  112  for  t h e  

p r e d e t e r m i n e d   amount  of  turns  at  the  downstream  ends  of  the  tubes .   In 

t h i s   embodiment,  the  des i red   r o t a t i o n s   of  the  downstream  tube  ends,  as  

d i c t a t e d   by  the  t w i s t i n g   means,  is  t h i r t y - f i v e   t u rns ,   a l t e r n a t e l y ,   in  

each  d i r e c t i o n   from  the  e q u i l i b r i u m   pos i t ion   shown  in  Figure  5.  At  t h e  

p o s i t i o n   chosen  for  the  changing  means  128,  each  tube  turns   only  45°  i n  

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  untwis ted   p o s i t i o n   shown  in  Figure  5.  Thus,  for  70 

r o t a t i o n s   in  one  d i r e c t i o n ,   between  d i r e c t i o n   changover  p o s i t i o n s   of  

the  tube  ends,  each  tube  r o t a t e s   about  90°  at  the  changing  means 

p o s i t i o n .  

The  changing  means  128  comprises  an  annular   base  p l a t e  

130  through  which  the  tubes  100  pass ,   the  p la te   being  mounted  upon 

frame  member  132.  A  magnetic  switch  means  comprises  two  ' U ' - s h a p e d  

heads  134  and  136  disposed  90°  apar t   round  the  axis  112.  In  each  head ,  

one  leg  of  the  'U'  c a r r i e s   means  for  c rea t ing   a  magnetic  f i e l d ,   i . e .   a 

magnet  (not  shown)  and  the  other  leg  houses  a  magnetic  f i e l d   s t r e n g t h  

r e c e i v i n g   means,  i . e .   a  coil  forming  part  of  an  e l e c t r i c   c i r c u i t   which 

inc ludes   a c t u a t i o n   means  for  a l t e r n a t e l y   opera t ing   the  c lu t ches   t o  

d r i v a b l y   connect  and  d i sconnec t   the  cy l inder   118  with  one  or  other   of 

the  dr ive  be l t s   124. 

The  changing  means  also  includes  a  t r i g g e r   device  which 

is  a  magnetic  f i e ld   i n t e r r u p t e r   in  the  form  of  an  i n t e r r u p t e r   arm  138 

for  i n t e r r u p t i n g   the  magnetic  f i e l d   around  each  magnet,  for  the  purpose  

of  changing  the  signal  received  by  the  coil  in  a  p a r t i c u l a r   head.  The 



i n t e r r u p t e r   arm  138  is  secured  to  and  extends  outwardly   from  a  c y l i n d e r  

140  (F igures   5,  6  and  7)  which  is  mounted  in  bea r ings   142  in  the  f rame  

132.  The  c y l i n d e r   140  is  formed  with  two  axial  holes  through  which  t h e  

tubes   100  ex tend.   The  arm  138  moves  around  the  axis  112,  d u r i n g  

r o t a t i o n   of  c y l i n d e r   140,  between  a  p o s i t i o n   in  which  the  arm  l i e s  

w i th in   a  gap  in  one  of  the  heads  134  or  136  to  a  p o s i t i o n   in  which  i t  

l i e s   in  the  gap  in  the  other   head.  With  the  tubes  un twis ted   as  i n  

Figure   5,  the  arm  138  l i e s   midway  between  heads  134,  136 .  

A  damping  device  is  provided  to  prevent   the  tubes  100,  a t  

the  p o s i t i o n   of  the  i n t e r r u p t e r   arm  138,  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 to red   tw i s t   th roughout   the  lengths   of  the  tubes   and 

which  may  not  be  d i s p e r s e d   in  des i red   manner  upon  change  in  t h e i r  

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

c y l i n d e r   140,  also  inc ludes   a  t o r s i o n   spring  144  which  c l o s e l y  

surrounds   the  c y l i n d e r ,   on  the  upstream  side  of  frame  132,  and  a 

c y l i n d r i c a l   surround  146.  Surround  146  is  secured  at  f lange  148  t o  

frame  132.  The  spr ing  144  is  s ecu re ly   a t t ached   (as  by  braying  o r  

o the rwi se   bonding)  to  the  cy l i nde r   140  at  the  downstream  end  of  t h e  

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

upstream  end  f lange  150  of  the  surround  146.  The  t w i s t i n g   of  the  t u b e s  

100  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  enable  t h e  

arm  138  to  move  from  one  head  134,  136  to  the  o ther   and  th i s   c r ea t e s   a 

damping  e f f e c t   to  ensure  the  arm  p o s i t i o n   always  cor responds   to  t h e  

number  of  t w i s t s   in  the  downstream  ends  of  the  tubes  100.  

Two  s a f e ty   heads  152  are  provided  upon  the  base  p la te   130 

(see  Figure  6).  These  heads  152  are  of  the  same  c o n s t r u c t i o n   as  head 

134  or  136,  and  are  d isposed  spaced  around  the  p la te   130,  each  from 



head  134  or  136,  i . e .   in  the  270°  arc  not  normally  t r a v e l l e d   by  t h e  

i n t e r r u p t e r   arm.  In  the  un l ike ly   event  tha t   the  arm  138  t r a v e l s  

through  a  head  134,  136  without   the  r o t a t i o n a l   d i r e c t i o n   of  the  t u b e s  

being  a l t e r n a t e d ,   then  the  arm  will  en ter   the  gap  in  one  of  the  heads  

152  a f t e r   t r a v e l l i n g   a  short  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  t h e  

magnetic  f i e l d   in  e i t h e r   head  r e s u l t s   in  s topping  of  the  e l e c t r i c a l  

motors  126  whereby  f u r t h e r   t w i s t i n g   of  the  tubes ,   which  could  have 

r e s u l t e d   in  damage  to  them,  is  p r e v e n t e d .  

In  use,  with  the  tubes  in  the  equ i l i b r ium  pos i t i on   shown 

in  Figure  5,  the  i n t e r r u p t e r   arm  138  is  c e n t r a l l y   p o s i t i o n e d ,  

a n g u l a r l y ,   between  the  two  heads  134  and  136.  With  one  of  the  c l u t c h e s  

120  r o t a t i n g   the  c y l i n d e r   118  and  thus  the  downstream  tube .ends   in  one 

d i r e c t i o n ,   the  tubes  at  the  i n t e r r u p t e r   arm  pos i t i on   ro ta te   s l o w l y  

around  the  axis  112  to  carry  the  arm  towards  the  gap  of  one  of  t h e  

heads,  e .g .   head  134.  Upon  the  downstream  tube  ends  having  comple ted  

t h e i r   35  r e v o l u t i o n s   from  the  e q u i l i b r i u m   p o s i t i o n ,   the  arm  138  e n t e r s  

the  gap  in  head  134  (as  shown  in  Figure  7)  and  i n t e r r u p t s   the  magne t i c  

f i e l d   at  that   head.  This  immediately  changes  the  signal  received  by 

the  coil  in  tha t   head  and  a  r e s u l t a n t   e l e c t r i c a l   signal  induced  in  t h e  

e l e c t r i c   c i r c u i t   causes  d i s c o n n e c t i o n   of  c lutch  120  and  connect ion  of 

c lu tch   122  to  commence  turning  the  c y l i n d e r   118  in  the  o p p o s i t e  

d i r e c t i o n .   The  downstream  tube  ends  are  then  turned  in  th is   o p p o s i t e  

d i r e c t i o n   for  70  turns  while  the  arm  138  is  r o t a t e d ,   also  in  t h e  

oppos i te   d i r e c t i o n   for  90°  from  the  head  134.  Upon  the  arm  138 

en te r ing   the  gap  in  the  head  136,  it  i n t e r r u p t s   the  magnetic  f i e ld   a t  

tha t   pos i t ion   thereby  causing  an  induced  signal  in  the  e l e c t r i c   c i r c u i t  

to  d isconnect   clutch  122  and  connect  c lutch  120  once  more  to  change  t h e  



r o t a t i o n a l   d i r e c t i o n   of  the  tubes .   The  tubes  then  cont inue  to  be 

ro t a t ed   in  the  above  manner  for  70  r e v o l u t i o n s   from  one  a l t e r n a t i n g  

p o s i t i o n   to  the  o t h e r ,   with  d i r e c t i o n a l   change  being  e f f e c t e d   each  t i m e  

the  arm  138  en te r s   a  gap  of  one  of  the  heads  134,  136.  

The  r o t a t i o n   of  the  tubes  in  a l t e r n a t i n g   d i r e c t i o n s   as  

de sc r ibed   p revents   the  wires  142  pass ing   down  the  tubes  from  s t r a n d i n g  

t o g e t h e r   under  the  tw i s t   imposed  upon  them  by  the  t w i s t i n g   means  116 .  

The  wires  may  be  allowed  to  s t rand  t o g e t h e r   immediately  they  leave  t h e  

c y l i n d e r   118  as  shown  by  Figure  5  to  form  a  twis ted   pair   of  w i r e s .  

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   of  the  second  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   m u l t i p l e  

pa i r s   of  wi res .   In  t h 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   118  to  prevent   the  w i r e s  

from  s t r a n d i n g   t o g e t h e r   unt i l   they  reach  a  s t r a n d i n g   s t a t i o n   f u r t h e r  

downstream.  Such  an  appara tus   for  s t r a n d i n g   t o g e t h e r   mu l t i p l e   w i r e  

pa i rs   is  desc r ibed   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  t h 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  Oleg  Axiuk  and  e n t i t l e d  

"Forming  Cable  Core  U n i t s " .  



1.  Apparatus   for  s t r and ing   wires  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  guide  means  (10)  having  a  l o n g i t u d i n a l   axis  and  b e i n g  

r o t a t i o n a l l y   f l e x i b l e   about  said  axis  and  de f in ing   ind iv idua l   feed  p a t h s  

for  the  wires  along  the  guide  means; 

holding  means  (18,  102,  110)  to  hold  the  guide  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  guide  means;  

wire  t w i s t i n g   means  (22,  116)  at  a  downstream  p o s i t i o n   o f  

the  guide  means  to  t o r s i o n a l l y   twis t   the  wires ,   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  guide  means,  said  feed  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  (28,  30,  32,  118,  120,  122,  124,  126)  f o r  

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  gu ide  

means  for  a  p rede te rmined   number  of  r evo lu t i ons   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 t h e r ;  

d i r e c t i o n   changing  means  (34,  128)  to  change  the  d i r e c t i o n  

of  r o t a t i o n   to  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  ro ta ted   t h e  

prede te 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 ,   said  changing  means 

compris ing  a  t r i g g e r   device  (40,  138)  secured  to  the  guide  means  u p s t r e a m  

of  the  wire  t w i s t i n g   means  to  ro t a t e   with  the  guide  means  and  execute  a 

determined  angular   movement  in  each  d i r e c t i o n   which  is  i n d i c a t i v e   of  t h e  

r o t a t i o n   of  the  t w i s t i n g   means  for  said  predetermined  number  o f  

r e v o l u t i o n s   in  the  same  d i r e c t i o n ,   and  i n i t i a t i n g   means  (60,  62,  134,  136)  

s e n s i t i v e   to  the  p o s i t i o n   of  the  t r i g g e r   device  upon  completing  i t s  



dete rmined   angular   movement  in  each  d i r e c t i o n ,   to  i n i t i a t e   said  change  in  

d i r e c t i o n  o f   the  d r i v e .  

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

d i r e c t i o n   changing  means  is  d i sposed   upstream  so  tha t   the  t r i g g e r   device  and 

a d j a c e n t   part   of  the  guide  means  r o t a t e   less  than  one  complete  r e v o l u t i o n   f o r  

the  p rede te rmined   number  of  r e v o l u t i o n s   of  the  t w i s t i n g   means,  the  i n i t i a t i n g  

means  comprises   e l e c t r i c a l   switch  means  (134,  136)  d isposed  ad j acen t   to  t h e  

guide  means,  and  the  t r i g g e r   device  comprises  at  l e a s t   one  switch  a c t u a t o r   arm 

(138)  which  is  r o t a t a b l e   with  the  ad j acen t   part  of  the  guide  means  and  a c t u a t e s  

the  switch  means  upon  the  a c t u a t o r   arm  having  completed  i t s   de termined  a n g u l a r  

movement  in  each  d i r e c t i o n ,   the  switch  means  included  in  an  e l e c t r i c a l   c i r c u i t  

for   de te rmin ing   the  d i r e c t i o n   of  dr ive   for  the  t w i s t i n g   means .  

3.  Apparatus  accord ing   to  claim  1,  c h a r a c t e r i z e d   in  t h a t  

the  d i r e c t i o n   changing  means  is  d i sposed   upstream  so  tha t   the  t r i g g e r   and 

the  ad jacen t   part  of  the  guide  means  r o t a t e   less  than  one  c o m p l e t e  

r e v o l u t i o n   for  the  p r ede t e rmined   number  of  r e v o l u t i o n s   of  the  t w i s t i n g  

means,  the  i n i t i a t i n g   means  comprises   two  e l e c t r i c a l   swi tches   (134,  136)  

d i sposed   ad j acen t   to  the  guide  means  and  the  t r i g g e r   device  comprises   a t  

l e a s t   one  switch  a c t u a t o r   arm  (138)  which  is  r o t a t a b l e   with  the  gu ide  

means  and  a c t u a t e s   the  swi tches   upon  the  a c t u a t o r   arm  having  completed  i t s  

de te rmined   angular   movements,  one  switch  to  each  d i r e c t i o n ,   the  s w i t c h e s  

inc luded   in  an  e l e c t r i c a l   c i r c u i t  f o r   de te rmin ing   the  d i r e c t i o n   of  d r i v e  

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



4.  Apparatus   according  to  claim  1,  c h a r a c t e r i z e d   in  t h a t  

the  t r i g g e r   device  (40)  and  guide  means  (42)  are  r o t a t a b l y   mounted  upon  a 

suppo r t   (50),   the  support   having  means  (52)  to  render   it  n o n - r o t a t a b l e  

around  the  axis  of  the  guide  means,  and  means  (78)  is  provided  to  p l a c e  

the  guide  means  in  t en s ion   between  the  holding  means  and  the  support  w h i l e  

m a i n t a i n i n g   f ixed  axial  p o s i t i o n s   of  the  t r i g g e r   device  and  i n i t i a t i n g  

m e a n s .  

5.  Apparatus  according  to  claim  4,  c h a r a c t e r i z e d   in  t h a t  

the  means  to  render  the  support   n o n - r o t a t a b l e   comprises   at  l eas t   one 

r e s t r a i n i n g   member  (52)  upon  which  the  suppor t   is  mounted,  the  r e s t r a i n i n g  

member  extending  l o n g i t u d i n a l l y   along  and  spaced  from  the  guide  means  and 

i t s e l f   being  held  n o n - r o t a t a b l e   r e l a t i v e   to  the  holding  means  (18),  t h e  

r e s t r a i n i n g   member  being  r ig id   l o n g i t u d i n a l l y   of  the  guide  means,  and  t h e  

t e n s i o n   means  inc ludes   at  l e a s t   one  spring  (78)  ac t ing   l o n g i t u d i n a l l y   of  

the  guide  means  to  urge  the  support  away  from  the  holding  means,  t h e  

i n i t i a t i n g   means  held  a x i a l l y   fixed  r e l a t i v e   to  the  s u p p o r t .  

6.  Apparatus  according  to  claim  5,  c h a r a c t e r i z e d   in 

i n c l u d i n g   means  (80,  74)  for  ad jus t ing   the  p o s i t i o n   of  the  support  away 

from  the  holding  means,  said  ad jus t i ng   means  being  l o n g i t u d i n a l l y   movable 

a g a i n s t   the  urgency  of  the  spring  to  e f f e c t   an  i n c r e a s e   in  the  s p r i n g  

urgency  l o n g i t u d i n a l l y   aga ins t   the  s u p p o r t .  

7.  Apparatus  according  to  claim  4,  c h a r a c t e r i z e d   in  t h a t  

the  means  to  render  the  support  n o n - r o t a t a b l e   comprises  two  p a r a l l e l  

spaced  shaf t s   (52)  extending  l o n g i t u d i n a l l y   of  the  guide  means  and  mounted 



upon  the  holding  means,  the  suppor t   c a r r i e d   upon  the  s h a f t s ,   and  t h e  

t e n s i o n   means  comprises  at  l e a s t   one  compression  spr ing  (78)  a c t i n g  

l o n g i t u d i n a l l y   of  the  guide  means  to  urge  the  support   away  from  t h e  

ho ld ing   means,  the  i n i t i a t i n g   means  held  a x i a l l y   fixed  r e l a t i v e   to  t h e  

s u p p o r t .  

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

sp r ing   abutment  (74)  is  secured  upon  each  shaf t   and  two  c o m p r e s s i o n  

s p r i n g s   are  provided ,   one  upon  each  s h a f t ,   one  end  of  each  c o m p r e s s i o n  

spr ing   ac t ing   upon  i ts   spring  abutment  to  urge  the  suppor t   away  from  t h e  

ho ld ing   means .  

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

the  suppor t   is  secured  to  the  s h a f t s ,   the  sha f t s   are  s l i d a b l y   movable 

t o g e t h e r   through  the  holding  means,  and  the  spr ings   are  in  a  s t a t e   o f  

compress ion   between  the  abutments   and  the  holding  means  to  urge  t h e  

abutments   and  support   away  from  the  holding  means  by  s l i d i n g   movement  of  

the  s h a f t s   through  the  holding  means .  

10.  Apparatus  according  to  claim  4,  c h a c t e r i z e d   in  tha t   t h e  

means  to  render  the  support   n o n - r o t a t a b l e   comprises  two  p a r a l l e l   spaced 

s h a f t s   (52)  ex tending   l o n g i t u d i n a l l y   of  the  guide  means  and  s l i d a b l y  

movable  t o g e t h e r   through  the  holding  means,  the  sha f t s   being  secured  a t  

each  s ide  of  the  holding  means  within  two  mountings  (56),   a  l o n g i t u d i n a l l y  

ex tend ing   base  (58)  to  which  both  mountings  are  secured ,   the  support   be ing  

secured   to  the  two  mountings  in  a  p o s i t i o n   downstream  along  the  gu ide  

means  from  the  holding  means,  a  spr ing  abutment  (74)  on  each  shaf t   and 

compress ion   spr ings   (78),  upon  each  s h a f t ,   t h e - s p r i n g s   ac t ing   between  t h e  



holding  means  and  the  abutments  to  urge  the  support   away  from  the  h o l d i n g  

means,  the  i n i t i a t i n g   means  a x i a l l y   fixed  r e l a t i v e   to  the  s u p p o r t .  

11.  Apparatus   according   to  e i t h e r   claim  9  or  10 

c h a r a c t e r i z e d   in  tha t   the  abutments  are  s l i d a b l e   upon  the  s h a f t s ,   and 

means  (80)  is  provided  to  move  the  abutments  upon  the  sha f t s   to  cause  a 

r e s u l t a n t   movement  of  the  s h a f t s   through  the  holding  means  under  t h e  

urgency  of  the  sp r ing ,   to  ad jus t   the  pos i t i on   of  the  support   away  from  t h e  

hold ing   means .  

12.  Apparatus  according  to  claim  11,  c h a r a c t e r i z e d   in  t h a t  

the  means  to  move  the  abutments  upon  the  shaf t s   comprises  a  r o t a t a b l e  

screw  threaded  sp indle   (80)  ex tending   l o n g i t u d i n a l l y   of  the  sha f t s   and 

ex tend ing   in  s c rew- th readed   engagement  through  a  hole  in  the  a b u t m e n t s ,  

the  sp ind le s   received  at  one  end  in  a  mounting  and  the  sp ind le   being  h e l d  

in  abu t t i ng   r e l a t i o n s h i p   with  the  mounting  by  the  spring  urgency,   t h e  

sp r ings   act ing  to  apply  t h e i r   t ens ion   e f f e c t   through  the  abutments ,   t h e  

s p i n d l e ,   the  mounting  and  sha f t s   and  into  the  s u p p o r t .  

13.  Apparatus  according  to  claim  1,  c h a r a c t e r i z e d   in  t h a t  

the  i n i t i a t i n g   means  comprises  a  magnetic  switch  means  (134,  136)  d i s p o s e d  

ad j acen t   to  the  guide  means,  and  the  t r i g g e r   device  comprises  at  l e a s t   one 

magnetic   f i e l d   i n t e r r u p t e r   (138)  which  is  r o t a t a b l e   with  a  part   of  t h e  

guide  means  adjacent   to  the  switch  means,  the  switch  means  c o m p r i s i n g  

means  for  c rea t ing   a  magnetic  f i e l d   and  magnetic  f i e l d   s t r e n g t h   r e c e i v i n g  

means  by  which  an  e l e c t r i c a l   signal  is  induced  into  an  e l e c t r i c a l   c i r c u i t ,  

the  s t r eng th   of  the  signal  dependent  upon  t h e . m a g n e t i c   f i e ld   s t r e n g t h  



r e c e i v e d   by  the  r e c e i v i n g   means,  the  i n t e r r u p t e r   r o t a t a b l e   with  s a i d  

a d j a c e n t   part  of  the  guide  means  to  pass  through  the  magnetic  f i e l d   and 

change  i t s   f i e l d   s t r e n g t h   as  r ece ived   by  the  r e c e i v i n g   means  when  t h e  

t w i s t i n g   means  has  r o t a t e d   for  i t s   p rede te rmined   number  of  r e v o l u t i o n s  

in  one  d i r e c t i o n ,   and  thus  give  a  r e s u l t a n t   change  in  e l e c t r i c a l   signal  i n  

the   e l e c t r i c a l   c i r c u i t ,   the  r o t a t i n g   means  being  operab le   upon  such 

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

t w i s t i n g   means.  

14.  Apparatus   according   to  claim  13  c h a r a c t e r i z e d   in  t h a t  

the  d i r e c t i o n   changing  means  is  d isposed  upstream  so  tha t   the  t r i g g e r  

dev ice   (138)  and  ad j acen t   part   of  the  guide  means  r o t a t e   less  than  one 

complete   r e v o l u t i o n   for  the  p rede te rmined   number  of  r e v o l u t i o n s   of  t h e  

t w i s t i n g   means  and  the  i n i t i a t i n g   means  comprises  two  magnetic  s w i t c h  

means,  a n g u l a r l y   d i sposed   around  the  l o n g i t u d i n a l   axis  of  the  guide  means 

in  f ixed  p o s i t i o n s   de te rmined   by  the  angular   d i s t a n c e   of  movement  of  t h e  

magnet ic   f i e l d   i n t e r r u p t e r   co r re spond ing   to  the  number  of  r e v o l u t i o n s   o f  

the  t w i s t i n g   means  r equ i r ed   to  r o t a t e   from  one  d i r e c t i o n a l   change  p o s i t i o n  

to  the  o t h e r .  

15.  Apparatus   according  to  claim  14,  c h a r a c t e r i z e d   in  t h a t  

in  each  magnetic  switch  means,  the  means  for  c r e a t i n g   a  magnetic  f i e l d  

compr i ses   a  magnet  and  the  r ece iv ing   means  comprises  a  conduct ive   coil  in  

the  e l e c t r i c a l   c i r c u i t ,   the  coil  spaced  from  the  magnet  and  placed  in  t h e  

magnet ic   f i e l d   produced  by  the  magnet,  and  the  i n t e r r u p t e r   moves  be tween 

the  coil   and  magnet  when  the  t w i s t i n g   means  has  r o t a t e d   for  i t s  

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  one  d i r e c t i o n .  
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