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©  Pneumatic  splicer  with  thread  twisting  means. 
©  A  yarn  splicer  (310)  having  a  closable  pneumatic 
chamber  (320)  which  is  permanently  open  at  each  end  so  as 
to  receive  the  yarns  to  be  spliced  from  opposite  ends,  discrete 
yarn  rolling  means  (361,  362  (36V,  362'))  arranged  on  either 
side  of  the  splicer  adjacent  each  end  of  the  chamber  to  en- 
gage  the  running  portion  of  a  respective  yarn  in  the  chamber, 
and  yarn  gripping  means  (326,  327,  328)  also  disposed  at 
either  end  of  the  chamber  to  engage  the  respective  loose 
ends  of  the  yarns.  Actuation  of  the  splicer  results  in  a  prescri- 
bed  rolling  action  on  the  yams  in  a  direction  to  completely 
detwist  them,  and  deactivation  results  in  an  equal  and  op- 
posite  action  on  the  yarns  so  as  to  restore  the  original  twist. 

The  preferred  arrangement  has  a  biased  lost  motion  lin- 
kage  between  the  actuation  means  and  the  chamber- 
mechanism  which  provides  a  drive  to  the  rolling  means  and 
gives  an  over-twist  to  the  yarns  during  detwisting  and  which 
recovers  the  over-twist  as  well  as  restoring  the  original  twist 
at  the  termination  of  the  splice. 
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"PNEUMATIC  SPLICER  WITH  THREAD 
TWISTING  MEANS" 

This  inven t ion   r e l a t e s   to  yarn  s p l i c i n g   devices   and  in  p a r t i -  
cu lar   to  such  devices  having  pneumatic  chambers .  

With  pneumatic  s p l i c e r s   a  b l a s t   of  a i r   i n j e c t e d   into  the  pneu-  
matic  chamber  unravels   the  loose  ends  of  the  yarns  or  th reads   and 

5  t ang le s   the  s epa ra ted   s t r ands   t o g e t h e r   to  form  the  s p l i c e .   Knives 
provided  at  each  end  of  the  chamber  snip  off   the  " t a i l s "   or  f r e e  
ends  of  the  yarns  or  th reads   during  the  t e r m i n a t i o n   of  the  s p l i c i n g  
o p e r a t i o n .   However,  forming  a  s t rong  yet  t idy  s p l i c e   by  such  means 
with  s u f f i c i e n t   entrapment   of  s t r ands   has  proved  d i f f i c u l t   f o r  

10  c e r t a i n   forms  of  t h r eads ,   for  example  with  sewing  t h r e a d s .  
The  p re sen t   inven t ion   has  as  i t s   o b j e c t   an  improved  s p l i c e r   in  

which  the  above-ment ioned  d i f f i c u l t y   is  overcome.  It  is  a  f u r t h e r  
ob jec t   of  the  inven t ion   to  provide  means  whereby  the  threads   which 
are  to  be  sp l i ced   are  a u t o m a t i c a l l y   de  twis ted   at  the  commencement 

15  of  the  s p l i c i n g   ope ra t ion   and  the  twis t   is  r e s t o r e d   to  the  s p l i c e d  
thread  during  the  t e r m i n a t i o n   of  the  s p l i c i n g   o p e r a t i o n .   Accor -  
d ingly   there   is  provided  d i s c r e t e   yarn  r o l l i n g   means  d i s p o s e d  
a d j a c e n t   each  end  of  the  chamber,  each  said  means  for  ope ra t i ng   on 
the  running  end  of  a  r e s p e c t i v e   one  of  the  said  ya rns ,   and  r e s p e c -  

20  t ive   yarn  g r ipp ing   means  c o r r e s p o n d i n g   to  each  said  yarn  r o l l i n g  
means  d isposed  ad jacen t   the  r e s p e c t i v e   oppos i t e   end  of  the  chamber 
for  g r ipp ing   the  free  or  broken  end  of  each  yarn ,   said  yarn  r o l l i n g  
means  each  engaging  a  r e s p e c t i v e   yarn  and  t w i s t i n g   it   in  a  d i r e c -  
t ion  to  cause  u n r a v e l l i n g   of  i t s   s t r ands   at  the  commencement  o f  

25  the  s p l i c i n g   ope ra t ion   and  r e t w i s t i n g   the  r e s p e c t i v e   yarn  in  t h e  
oppos i t e   d i r e c t i o n   to  cause  the  normal  twis t   to  be  r e s t o r e d   to  t h e  
yarn  during  the  t e rmina t i on   of  the  s p l i c i n g   o p e r a t i o n .  

In  one  embodiment  of  the  i nven t ion   thread  or  yarn  detwi  s t i n g  
is  c a r r i e d   out  on  each  side  of  the  s p l i c i n g   chamber  by  pa i rs   o f  

30  opposed  c o n t r a - d i s p l a c i n g   l i n e a r   members  in  between  which  t h e  
th reads   on  each  side  are  t rapped .   The  movement  r equ i r ed   of  t h e  
l i n e a r   members  is  c o n s i d e r a b l e ,   e s p e c i a l l y   with  high-  t w i s t  
m u l t i - p l y   yarns ,   and  the  housing  of  these  members  i n c r e a s e s   t h e  



0 2 2 7 3 7 0  
2. 

phys ica l   dimensions  of  the  s p l i c e r .   In  a d d i t i o n ,   somewhat  c o m p l i -  

cated  dr ives   are  r equ i r ed   to  d i s p l a c e   the  l i n e a r   members.  

In  a  f u r t h e r   embodiment  of  the  i n v e n t i o n   the  detwi  s t ing   means 

comprises   a  pair   of  ope rab ly   c o n t r a - r o t a t i n g   bodies  having  common 

5  axes  of  r o t a t i o n   a d j a c e n t   each  end  of  the  s p l i c i n g   chamber,  which 

bodies  p r e sen t   conica l   axial   end  faces   to  one  ano ther   between  which 

faces   the  running  end  of  one  of  the  t h reads   to  be  j o ined   i s  

engaged  so  as  to  r o t a t e   the  thread  to  detwi  st  i t   at  the  commence- 

ment  of  the  s p l i c i n g   o p e r a t i o n ,   and  to  r o t a t e   the  th read   in  t h e  

10  oppos i t e   d i r e c t i o n   during  the  t e r m i n a t i o n   of  the  s p l i c i n g   o p e r a t i o n  

so  as  to  r e t w i s t   i t .   This  a r rangement   can  be  made  more  compact  

than  the  embodiment  with  the  l i n e a r   detwi  s t ing   members  and,  more-  

over,   the  r equ i r ed   c o n t r a - r o t a t i o n   can  be  provided  by  e n t i r e l y  

manual  ope ra t i on   in  a  r e l a t i v e l y   simple  manner .  

15  The  detwi  s t ing   and  retwi  s t ing   can  be  provided  by  r e s p e c t i v e  
f l e x i b l e   ,  . . .  

pa i r s   of  c o n t r a - r o t a t i n g ^ f r i c t i o n   discs  a r ranged  in  c o n t a c t  

on  each  side  of  the  s p l i c e r ,   the  p l a t e s   of  each  pai r   r o t a t i n g  

about  axes  which  are  s l i g h t l y   and  o p p o s i t e l y   angled  to  a  p e r p e n -  

d i c u l a r   to  a  v e r t i c a l   plane  l o n g i t u d i n a l l y   b i s e c t i n g   the  s p l i c i n g  

20  chamber  so  tha t   par t s   of  one  disc  lying  along  a  rad ius   a r e  

p a r a l l e l   to  c o r r e s p o n d i n g   par ts   of  the  f ac ing   d i s c .  

P r e f e r a b l y   a  thread   guide  and  a i r   b a f f l e   p l a t e   is  f i t t e d   so 

as  to  extend  away  from  each  end  of  the  s p l i c i n g   chamber.  Respec-  

t i ve   s l o t s   in  th is   p l a t e   guide  the  threads   or  yarn  ends  where 

25  they  leave  the  s p l i c i n g   chamber.  Each-  -  
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s lo t   extends  from  a  r e s p e c t i v e   end  of  the  p la te   towards  the  chamber 

along  a  l ine  which  is  s l i g h t l y   o f f s e t   in  the  l a t e r a l   plane  from 
the  l o n g i t u d i n a l   axis  of  the  chamber,  the  r e s p e c t i v e   o f f s e t s   b e i n g  
in  oppos i t e   d i r e c t i o n s   so  t ha t   the  threads   leave  the  chamber  a t  

5  small  angles  to  the  said  ax i s .   The  o f f s e t   d i r e c t i o n   is  d e p e n d e n t  

upon  the  d i r e c t i o n   of  twis t   of  the  t h r ead ,   so  that   when  the  type  o f  
thread  changes  so  as  to  have  a  d i f f e r e n t   d i r e c t i o n   of  t w i s t ,   t h e  

p la t e   will  be  rep laced   or  turned  upside  down.  An  a d d i t i o n a l   t w i s t ,  
i . e .   an  over  tw i s t ,   is  imparted  to  the  threads   or  yarns  d u r i n g  

10  s p l i c i n g   and  a  co r re spond ing   a d d i t i o n a l   r e t w i s t i n g   is  provided  in  

the  thread  or  yarn  a f t e r   s p l i c i n g .   By  said  means  any  tendency  o f  
the  cut  ends  of  the  s epa ra t e   t h r e a d s   (or  yarns)   to  l i f t   from  t h e  

s p l i c e   during  the  p rocess ing   of  the  sp l i ced   thread  before  weaving 
is  d i s c o u r a g e d .  

15  The  c o n t r a - r o t a t i n g   f r i c t i o n   p l a t e s   are  p r e f e r a b l y   coupled  on 
each  side  to  r e s p e c t i v e   pu l l eys   and  are  be l t   dr iven  from  a  d r i v e  

pu l ley   coupled  to  a  rack  and  p in ion   d r ive ,   the  rack  being  in  t h e  
form  of  a  sec tor   which  is  a t t a c h e d   to  the  manual  s p l i c i n g   a c t u a t o r .  
On  each  side  two  be l t s ,   a p p r o p r i a t e l y   q u a r t e r - t w i s t e d   in  c o u n t e r  

20  d i r e c t i o n s ,   engage  the  r e s p e c t i v e   common  drive  pu l l ey ,   and  a r e  

guided  by  an  i n t e r m e d i a t e   i d l e r   r o l l e r .   This  a r rangement   e n s u r e s  
tha t   the  r e s p e c t i v e   f r i c t i o n   p l a t e s   r o t a t e   equa l ly   in  o p p o s i t e  

d i r e c t i o n s   and  in  unison  wi thou t   the  use  of  pneumatic  d r ives   o r  

compl ica ted   gearing  to  the  f r i c t i o n   p l a t e s .  

25  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

These  and  other  ob jec t s   and  improvements  of  the  i n v e n t i o n   a r e  
i l l u s t r a t e d   by  way  of  example  in  the  accompanying  drawings ,   in  which:  
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Figure  1  is  a  p a r t - s e c t i o n a l   side  view  of  a  f i r s t   embodiment 

of  the  s p l i c e r   accord ing   to  the  i n v e n t i o n   in  a  c o n d i t i o n   ready  t o  

perform  a  s p l i c i n g   o p e r a t i o n ,   the  s e c t i o n   p lanes   co r r e spond ing   t o  

the  planes  I,  I  i n d i c a t e d   in  Figure  3;  

5  Figure  2  is  a  b i t   drawing  of  the  casing  with  the  l a t t e r   b roken  

away  to  show  the  s c i s s o r   mechan i sm;  

Figure  3  is  a  view  of  the  s p l i c e r   of  Figure   1  from  the  d i r e c -  

t ion  of  arrow  A  as  shown  in  Figure  1; 

Figure  4  is  a  s chema t i c   diagram  r e f e r r i n g   to  F igure   1  showing 

10  the  coupl ings   between  the  pneumatic   c y l i n d e r s   and  the  second  spool  

valve  and  between  the  l a t t e r   and  the  body  of  the  s p l i c e r ;  

Figure  5  shows  a  s e c t i o n   through  a  d iameter   of  a  c y l i n d r i c a l  

s p l i c e r   comprising  a  second  embodiment  of  the  i n v e n t i o n ;  

Figure  6  is  a  plan  view  of  the  s p l i c e r   of  F igure   5;  

15  Figure  7  is  a  p e r s p e c t i v e   view  of  a  t h i r d   embodiment  of  t h e  

i n v e n t i o n ,   with  t h reads   a r r anged   for  s p l i c i n g   in  the  s p l i c i n g  

chamber  and  the  l a t t e r   in  the  loading  p o s i t i o n ;  

Figure  8  is  a  s e c t i o n a l   end  e l e v a t i o n   of  a  p o r t i o n   of  t h e  

pneumatic  s p l i c e r   of  F igure   7  showing  the  s p l i c i n g   chamber  in  t h e  

20  loading  p o s i t i o n   and  the  a c t u a t i n g   l inkage   t h e r e f o r ;  

Figure  9  is  a  p e r s p e c t i v e   view  of  the  pneumatic   s p l i c e r   l i k e  

tha t   of  Figure  7,  but  with  the  s p l i c i n g   head  opened  and  with  t h e  

side  covers  removed; 

Ftgure  10  is  a  side  e l e v a t i o n   of  a  p o r t i o n   of  the  pneumat i c  

25  s p l i c e r   of  Figure  7  with  the  r e s p e c t i v e   side  cover  removed  to  

show  the  f r i c t i o n   p l a t e s   and  dr ive   a r r angemen t s ;   and 

Figure  11  is  a  s i m i l a r   view  to  tha t   of  Figure   10  but  w i th  

the  drive  p l a t e s ,   pu l l eys   and  b e l t s   removed  so  as  to  show  t h e  

sec to r   r a c k .  
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The  embodiment  of  the  i n v e n t i o n   d i s c l o s e d   in  F igures   1  to  4 

comprises   a  t h r eaded   s p l i c e r   body  1  which  is  formed  to  be  held  in  

the  hand,  having  a  lower  p o r t i o n   2  d e f i n i n g   and  shaped  as  a  hand 

grip  and  an  upper  open  casing  3  having  side  wal ls   4,  5.  A  p i v o t  
5  pin  6  s u p p o r t e d   by  the  side  wal l s   4,  5,  de f ines   a  p i v o t a l   axis  7 

and  is  p o s i t i o n e d   at  the  top  and  rea r   of  the  s p l i c e r   body  1. 

Mounted  on  the  p ivo t   pin  6  wi th in   the  cas ing   3  for  i n d e p e n d e n t ,  

l i m i t e d ,   a n g u l a r   movement  in  an  a n t i - c l o c k w i s e   d i r e c t i o n   from  t h e  

p o s i t i o n   shown  in  Figure  1  is  an  a c t u a t i n g   l eve r   8  which  e x t e n d s  

10  downwards  from  the  p ivot   pin  6  and  a  crank  shaped  spool  valve  body 
9  having  an  e l o n g a t e   i n t e r m e d i a t e   p o r t i o n   10  between  a  cranked  end 

po r t ion   mounted  on  the  p ivot   pin  6  and  a  f ree   end.  The  i n t e r m e d i a t e  

po r t i on   10  of  the  spool  valve  body  houses  a  c o n v e n t i o n a l   p n e u m a t i c  

spool  valve  11  i n c l u d i n g   a  spool  member  12.  An  a i r   p r e s s u r e   s u p p l y  
15  is  coupled  to  the  spool  valve  11  through  a  union  13  on  the  base  o f  

the  spool  valve  body  9,  through  a  f l e x i b l e   a i r   hose  14  which  p a s s e s  
through  a  bore  44  in  the  s p l i c e r   body  and  through  a  coup l ing   15  p r o -  
vided  in  an  axial   ly  o f f s e t   p o s i t i o n   at  the  bottom  end  of  the  hand 

grip  p o r t i o n   2.  Spool  member  12  ex tends   towards  l eve r   8  o u t s i d e  
20  the  spool  valve  body  9  to  form  an  a c t u a t o r   16  which  c o - o p e r a t e s  

with  an  i n t e r m e d i a t e   por t ion   p rov ided   on  the  l ever   8.  A c t u a t o r   16 

is  b iased   towards  l ever   8  by  means  of  a  sp r ing   17.  Spool  valve  body 
10  is  b iased   downwards  ( c lockwise   as  shown  in  Figure  1)  by  means  o f  

a  t o r s i o n   .spr ing  18  mounted  on  a  pin  19  which  passes  through  t h e  
25  cas ing .   Bore  44  is  c losed  by  means  of  a  b lanking   plug  60. 

A c t u a t i n g   l eve r   8  is  p rov ided   with  b i f u r c a t e d   arms  which  e x t e n d  

upwards  to  provide   p ivot   bea r ings   in  which  the  p ivot   pin  i s  

j o u r n a l l e d   and  which  also  extend  into  the  cas ing   3  on  e i t h e r   side  o f  
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of  the  spool  valve  body  9  to  form  s c i s s o r   a c t u a t i n g   members  20,  21 

for   a c t u a t i n g   a  s c i s s o r   mechanism,  d e s c r i b e d   h e r e i n a f t e r .   Lever  8 

ex tends   downwards  out  of  sa id   housing  at  an  angle  to  the  hand  g r i p  

to  form  a  manual  o p e r a t o r   22  ( c a l l e d   h e r e i n a f t e r   "the  t r i g g e r   2 2 " ) .  

5  A  head  assembly  23  is  mounted  on  the  cas ing   by  means  of  t h e  

p i v o t   pin  6  for  angu l a r   d i s p l a c e m e n t   r e l a t i v e   to  the  cas ing   but  i s  

normal ly   secured   t h e r e t o   by  a  c a p t i v e   screw  (not  shown).  Head 

assembly  23  comprises   a  cap  25  which  is  a r t i c u l a t e d   to  the  p ivo t   p i n  

6  and  a  removable  c a r t r i d g e   26  which  is  f a s t e n e d   on  the  u n d e r s i d e   o f  

10  the  cap  by  means  of  a  screw  24.  C a r t r i d g e   26  mounts  a  c y l i n d r i c a l  

s l eeve   27  which  is  secured   in  the  c a r t r i d g e   body  by  f a s t e n i n g   means 

28.  C y l i n d r i c a l   s leeve   27  has  a  screw-  t h r e a d e d   bore  29  which  c o n -  

t a i n s   a  c o r r e s p o n d i n g l y   screw-  t h r e a d e d   member  30  (a lso   c a l l e d   h e r e i n  

the  pneumatic  chamber  body  30).  This  member  is  p rov ided   with  an 

15  e x t e r n a l   head  po r t ion   31  d e f i n i n g   an  end  face  32  which  is  s u b s t a n -  

t i a l l y   curved  in  the  v e r t i c a l   plane  and  which  bears  a  s l o t   33  a l o n g  

a  l ine   which  passes  through  the  common  axis  34  of  said  member  and  

sa id   s l e e v e ,   said  s l o t   being  normal ly   a r r anged   p a r a l l e l   with  t h e  

p i v o t a l   axis  7  of  the  p ivo t   pin  6.  This  s l o t   33  compr ises   t h e  

20  pneumat ic   chamber  of  the  s p l i c e r .   Axis  34  of  the  pneumatic  chamber  

body  30  i n t e r s e c t s   the  p i v o t a l   axis  7  of  the  p ivo t   pin  6 .  

As  bes t   seen  in  Figure  2,  c y l i n d r i c a l   s leeve   27  extends   f rom 

the  c a r t r i d g e   26  to  provide   an  ou te r   c y l i n d r i c a l   bea r ing   s u r f a c e  

on  which  are  mounted  two  p i v o t a b l e   s c i s s o r   blade  members  35,  36. 

25  The  l a t t e r   are  b iased  in  o p p o s i t e   angu la r   d i r e c t i o n s   by  means  o f  

sp r ings   37,  38,  so  t h a t   s c i s s o r s   formed  by  the  s c i s s o r   blades  a r e  

normal ly   in  an  open  c o n d i t i o n .   Each  s c i s s o r   blade  member  is  mounted 
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on  said  s leeve   near  i t s   m i d - p o i n t   and  d e f i n e s   an  upper  blade  & T ? o T * *  

which  normal ly   abuts  the  unde r s ide   of  the  cap  25  and  a  d i a m e t r i c a l l y  

o p p o s i t e   lower  blade  41,  42  which  ex tends   downwards  towards  t h e  

s c i s s o r   a c t u a t i n g   members  20,  21.  On  each  r e s p e c t i v e   side  of  t h e  

5  cas ing   each  top  and  bottom  blade  c o - o p e r a t e   to  form  a  pa i r   o f  

s c i s s o r s .   The  e x t e r n a l   head  po r t i on   31  of  the  pneumatic  chamber  

body  30  is  formed  with  f l a t   s ides   43  p a r a l l e l   to  the  s l o t   33,  one  o f  

which  is  a r ranged   to  abut  the  unde r s ide   of  the  cap  25  so  as  t o  

p r even t   r o t a t i o n a l   movement  of  the  chamber  body  in  the  s leeve   27.  

10  Axial  ad ju s tmen t   of  the  s c i s s o r s   r e l a t i v e   to  the  s p l i c i n g   chamber  

is  ob ta ined   by  removing  the  c a r t r i d g e   26  from  the  cap  25  (or  by 

s l a c k e n i n g   off   i t s   f a s t e n i n g   means  24  s u f f i c i e n t l y )   and  r o t a t i n g   t h e  

chamber  body  in  the  s l eeve   in  the  a p p r o p r i a t e   d i r e c t i o n .   The 

c a r t r i d g e   is  then  once  more  secured  to  the  c a p .  

15  Spool  valve  body  9  ex tends   away  from  the  p ivot   pin  6  beyond  t h e  

i n t e r m e d i a t e   p o r t i o n   to  a  boss  45  d e f i n i n g   an  ups t and ing   end  f a c e  

46  fac ing   towards  the  p ivo t   pin.  A  b l a s t   chamber  47  compr i s ing   a 

c y l i n d r i c a l   bore  in  the  boss  45  which  e n t e r s   from  the  end  face  46 

con t a in s   a  p i s ton   48  having  a  c y l i n d r i c a l   p o r t i o n   which  is  s l i d a b l e  

20  wi th in   the  said  bore  and  a  crown  49  which  normal ly   p r o j e c t s   from  t h e  

bore.  Crown  49  has  a  p l ana r   s u r f a c e   50  which  is  p a r a l l e l   to  the  end  

face  46  and  has  an  o r i f i c e   51  at  the  c e n t r e   t h e r e o f   which  communica tes  

with  the  i n t e r i o r   of  the  b l a s t   chamber.  An  0 - r i n g   provided  on  t h e  

c y l i n d r i c a l   po r t i on   of  the  p i s ton   p rov ides   an  a i r   seal  t h e r e f o r .  

25  The  casing  6  and  the  spool  valve  body  9  are  d imensioned  so  t h a t  

when  the  spool  valve  body  is  r o t a t e d   in  an  upward  d i r e c t i o n  

( a n t i c l o c k w i s e   as  shown  in  Figure  1)  by  the  fu l l   e x t e n t   p e r m i t t e d  
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by  the  head  assembly  23,  the  common  axis  53  of  the  p i s ton   and  t h e  

b l a s t   chamber  forms  an  e x t e n s i o n   of  the  axis   34  of  the  p n e u m a t i c  

chamber  body,  w h i l s t   the  end  face  46  of  the  boss  45  is  spaced  s u f f i -  

c i e n t l y   far   away  from  the  p ivo t   pin  6  to  a l low  the  crown  of  t h e  

5  p i s t o n   to  r ide   over  the  end  face  32  of  the  chamber  body,  as  t h e  

spool  valve  body  r o t a t e s ,   from  a  p o s i t i o n   where  i t   engages  only  t h e  

bottom  curved  edge  of  said  end  face  32.  

Appendages  101,  102  compr is ing   f r i c t i o n - g r i p p i n g   members  for   t h e  

running  ends  of  each  of  the  th reads   which  are  to  be  j o i n e d   a r e  

10  p rov ided   on  the  side  p l a t e s   4,  5.  F u r t h e r   f r i c t i o n - g r i p p i n g   means 

(not  shown)  for   g r i p p i n g   the  free  ends  of  the  t h r e a d s ,   are  d e f i n e d  

by  f r i c t i o n   s u r f a c e s   p rovided   on  the  downward  f ac ing   s ide  edges  o f  

the  cap  25  and  by  sp r ing   b iased   arms  p o s i t i o n e d   wi th in   the  c a s i n g  

which  are  p i v o t a l l y   mounted  on  the  p ivo t   pin  7.  A  cas ing   e x t e n s i o n  

15  103  housing  a  second  spool  valve  104  and  p r o v i d i n g   a  p n e u m a t i c  

communicat ion  between  said  second  spool  valve  and  said  a p p e n d a g e s  

101,  102  is  mounted  on  the  rear   of  the  cas ing   3.  Spool  valve  104 

has  a  spool  member  105  which  extends  to  and  is  a r t i c u l a t e d   on  t h e  

l e v e r   8  on  a  p ivo t   106. 

20  Each  of  the  said  appendages  c o n t a i n s   two,  p a r a l l e l ,   c l o s e l y  

a d j a c e n t   bores  107,  108  (1071,  1081)  having  axes  which  l i e   in  a 

common  plane  113  p a r a l l e l   with  the  axis   of  the  p ivo t   pin  7,  which  

bores  comprise  pneumatic  c y l i n d e r s   of  equal  'S t rokes .   Each  b o r e  

c o n t a i n s   in  the  po r t ion   t h e r e o f   which  extends   rearward   of  the  c a s i n g ,  

25  a  p i s t o n   109,  110  ( 1 0 9 \   110')   each  having  c o n v e n t i o n a l   0 - r i n g  

s e a l s .   Each  p i s t o n   has  an  i n t e g r a l l y   formed  e l o n g a t e   l i n e a r   e x t e n -  

sion  having  an  a x i a l l y   o f f s e t   c o - e x t e n s i v e   i n s e r t   111,  112  (111  ' , 1 1 2 ' )  
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of  r e c t a n g u l a r   c r o s s - s e c t i o n ,   said  e x t e n s i o n s   e x t e n d i n g   from  t h e  

p i s ton   in  a  forward  d i r e c t i o n .   These  e x t e n s i o n s   are  s u b s t a n t i a l l y  

of  equal  l eng th .   On  each  side  of  the  cas ing   the  bores  are  t e r m i n a t e d  

by  open  ends  s h o r t l y   behind  the  plane  113  p e r p e n d i c u l a r   to  the  b o r e  

5  axes  c o n t a i n i n g   the  s l o t   forming  the  s p l i c i n g   chamber.  The  s p o o l  

valve  104  is  des igned   to  supply  p r e s s u r i z e d   a i r   through  i n t e r n a l  

ducts  in  the  ca s ings   (see  Figure  4)  to  p rov ide   a  f i r s t   se t   of  c o n -  

d i t i o n s   in  sa id   c y l i n d e r s ,   before   a c t u a t i o n   of  the  s p l i c e r ,   in  which  

the  p i s t o n s   110,  110'  wi th in   the  inner   bore  on  each  side  of  t h e  

10  cas ing   3  are  p o s i t i o n e d   at  t h e i r   fo remos t   e x t e n t   of  t h e i r   t r a v e l s  

wi th in   the  r e s p e c t i v e   bores  and  the  p i s t o n s   109,  109'  w i th in   t h e  

ou te r   bores  on  each  side  of  the  cas ing   3  are  p o s i t i o n e d   at  t h e i r  

r ea rmos t   e x t e n t   of  t h e i r   t r a v e l s   in  the  r e s p e c t i v e   bores .   When  t h e  

t r i g g e r   22  is  squeezed  during  o p e r a t i o n   of  the  s p l i c e r   the  spoo l  

15  valve  104  is  a c t u a t e d   to  provide   a  second  set   of  c o n d i t i o n s   in  s a i d  

c y l i n d e r s   in  which  each  p i s ton   is  d i s p l a c e d   to  the  o the r   end  of  i t s  

r e s p e c t i v e   b o r e .  

The  p i s t o n s   and  t h e i r   e x t e n s i o n s   are  d imensioned  such  t ha t   when 

they  are  in  t h e i r   rea rmos t   p o s i t i o n s   in  t h e i r   r e s p e c t i v e   bores  t h e i r  

21  e x t e n s i o n s   extend  s l i g h t l y   forward  of  the  a f o r e s a i d   plane  113  and 

when  the  p i s t o n s   are  in  t h e i r   fo remos t   p o s i t i o n s   the  ends  of  t h e i r  

r e s p e c t i v e   e x t e n s i o n s   a d j o i n i n g   the  p n e u m a t i c a l l y   o p e r a t i v e   pa r t s   o f  

the  r e s p e c t i v e   p i s t o n s   extend  to  p o s i t i o n s   which  are  behind  t h e  

a f o r e s a i d   plane.   Moreover,  the  e x t e n s i o n s   of  the  pa i r s   of  p i s t o n s  

25  in  the  a d j a c e n t   bores  are  a r ranged   so  t h a t   t h e i r   mutua l ly   f a c i n g  

s ides   are  spaced  apa r t   only  s u f f i c i e n t l y   to  admit  and  grip  a  t h r e a d .  

These  s ides   are  p rovided   with  f r i c t i o n   s u r f a c e s .   Thus  in  the  f i r s t  

c o n d i t i o n '   s u b s t a n t i a l l y   the  whole  l eng th   of  the  a f o r e s a i d   e x t e n s i o n s  
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of  the  inner   p i s t o n s   extend  forward  of  the  s p l i c i n g   chamber  w h i l s t  

the  e x t e n s i o n s   of  the  ou te r   p i s t o n s   extend  s u b s t a n t i a l l y   over  t h e  

whole  of  t h e i r   length   behind  the  s p l i c i n g   chamber  and,  in  the  s e c o n d  

c o n d i t i o n   the  r e v e r s e   s i t u a t i o n   o b t a i n s ,   in  which  the  e x t e n s i o n s   o f  

5  the  inner   p i s t o n s   are  p laced   s u b s t a n t i a l l y   over  the  whole  of  t h e i r  

length  behind  the  s p l i c i n g   chamber  and  the  e x t e n s i o n s   of  the  o u t e r  

p i s t o n s   ex tend   s u b s t a n t i a l l y   over  the  whole  of  t h e i r   l eng th   in  f r o n t  

of  the  s p l i c i n g   chamber.  In  both  c o n d i t i o n s   p o r t i o n s   of  a d j a c e n t  

faces  of  the  e x t e n s i o n s   o v e r l a p .   Thus  in  said  f i r s t   c o n d i t i o n   t h e  

10  a r r angemen t   is  such  t ha t   on  each  s ide  of  the  housing  a  f o r w a r d -  

f ac ing ,   v e r t i c a l ,   open  s l o t   is  p rov ided   between  the  r e s p e c t i v e   two 

e x t e n s i o n s   of  the  p i s t o n s ,   the  face  of  the  s l o t   being  s l i g h t l y   f o r w a r d  

of  said  plane  113  c o n t a i n i n g   the  s p l i c i n g   chamber.  Into  these  s l o t s  

the  running  p o r t i o n s   of  the  t h r eads   are  i n s e r t e d ,   care  being  taken  t o  

15  ensure  t h a t   the  said  running  t h r eads   are  placed  in  the  s p l i c e r   f rom 

the  a p p r o p r i a t e   d i r e c t i o n s   for  the  o p e r a t i o n   which  is  to  f o l l o w .  

The  pneumat ic   c o n n e c t i o n s   between  the  second  spool  valve  104  and 

the  c y l i n d e r s   107,  1071,  108,  108'  and  the  pneumatic   and  t h e  

mechanical   c o n n e c t i o n s   between  the  said  second  spool  valve  and 

20  c o r r e s p o n d i n g   e lements   on  the  cas ing   3  of  the  s p l i c e r   are  shown 

d i a g r a m m a t i c a l l y   in  Figure  4.  The  a i r   passages   i n d i c a t e d   t h e r e i n  

are  formed  by  d r i l l i n g s   in  the  wal ls   of  appendages  101,  102  and 

added  p o r t i o n   103  of  the  c a s i n g .  

When  the  t r i g g e r   is  squeezed  during  o p e r a t i o n   of  the  s p l i c e r   t h e  

25  p i s t o n s   on  each  side  are  moved  in  o p p o s i t e   d i r e c t i o n s   which  has  t h e  

e f f e c t   of  u n t w i s t i n g   the  t h r ead   on  each  s ide .   When  the  t r i g g e r   i s  

r e l e a s e d ,   a f t e r   the  s p l i c i n g   o p e r a t i o n   has  been  comple t ed ,   t h e  

p i s t ons   are  r e t u r n e d   by  the  a i r   p r e s s u r e   to  t h e i r   f i r s t   c o n d i t i o n  
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with  the  consequence   t ha t   the  tw i s t   is  r e s t o r e d   to  the  s p l i c e d   t h r e a d .  

Where  f a c i l i t i e s   for   au toma t i c   o p e r a t i o n   e x i s t ,   the  c a s i n g s  

complete  with  the  s p l i c i n g   head  can  be  s e p a r a t e d   from  the  hand  g r i p  

p o r t i o n   and  mounted  d i r e c t l y   on  a  mule  or  o t h e r   t e x t i l e   a p p a r a t u s .  

5  The  t r i g g e r   22  is  p r e f e r a b l y   d i smountab le   from  the  l e v e r   8,  a c t u a t i o n  

being  p rovided   by  means  of  a  push  rod  or  r o t a t i n g   cam. 

When  using  the  dev ice ,   a i r   p r e s su re   is  a d m i t t e d   t h e r e t o   a n d ,  

as  shown  p a r t i c u l a r l y   in  Figure  3,  the  t h r e a d s   to  be  s p l i c e d   a r e  

la id   l o n g i t u d i n a l l y   in  the  s l o t   33  forming  the  s p l i c i n g   c h a m b e r ,  

10  one  from  each  d i r e c t i o n ,   with  the  free  ( i . e .   broken)   ends  t h e r e o f  

being  t h r eaded   back  from  the  chamber  body  th rough  the  t r i p p i n g   means 

56,  57,  and  through  the  r e s p e c t i v e   pa i r s   of  s c i s s o r s   along  a  p l a n e  

which  more  or  less   c o n t a i n s   the  axis  of  the  p i v o t   pin  6.  The  r u n n i n g  

th reads   are  taken  v e r t i c a l l y   down  from  the  s l o t   33  through  t h e  

15  r e s p e c t i v e   g r i p p i n g   members  54,  55  on  each  s i de   of  the  c a s i n g .  

With  th is   simple  loading   process   completed   the  t r i g g e r   22  i s  

then  squeezed  towards  the  hand  grip  with  a  f i r s t   p r e s s u r e   so  t h a t  

the  i n t e r m e d i a t e   p o r t i o n   of  l eve r   8  p re s ses   a g a i n s t   the  spool  v a l v e  

a c t u a t o r   16.  This  p r e s s u r e   is  t r a n s m i t t e d   to  the  spool  valve  body 

20  10  through  the  sp r i ng   17,  caus ing  the  body  to  p ivo t   upwards  u n t i l  

the  s c i s s o r   a c t u a t i n g   members  20,  21  formed  on  l eve r   8  c o n t a c t   t h e  

depending  lower  p o r t i o n s   of  the  two  s c i s s o r   blade  members  35,  36,  

f u r t h e r   movement  of  the  l e v e r   being  then  r e s i s t e d   by  the  s c i s s o r  

sp r ings   37,  38.  During  th is   movement  of  the  spool  valve  body  t h e  

25  boss  45  is  moved  up  to  a  p o s i t i o n   in  which  i t s  

end  face  46  c o n f r o n t s   the  end  face  32  of  the  chamber  body  and  t h e  

crown  of  the  p i s ton   s l i d e s   over  the  end  face  32  of  the  chamber  body 
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in  c o n t a c t   t h e r e w i t h   unt i l   the  axis   7  of  p ivo t   pin  6,  the  a x i s  

of  the  chamber  body  30  and  the  common  axis  of  the  b l a s t   chamber  47 

and  p i s t o n   48  all  l ie   in  the  same  p l ane ,   at  which  p o s i t i o n   t h e  

chamber  is  c lo sed   and  the  o r i f i c e   51  in  the  crown  of  the  p i s t o n  

5  is  e x a c t l y   in  r e g i s t r a t i o n   with  the  s p l i c i n g   chamber.  This  i n i t i a l  

p r e s s u r e   on  the  t r i g g e r   22  causes  the  a c t u a t o r   16  to  move  s l i g h t l y  

in to   the  spool  valve  body,  t he reby   b l e e d i n g   some  a i r   to  the  b l a s t  

chamber  and  e n s u r i n g   tha t   the  p i s t o n   48  extends  t h e r e f r o m   i n t o  

c o n t a c t   with  the  end  face  32  of  the  chamber  body .  

10  F u r t h e r   manual  p r e s s u r e   a p p l i e d   to  the  t r i g g e r   22  causes  t h e  

s c i s s o r   a c t u a t i n g   members  20,  21  formed  on  the  l e v e r   8  to  force   t h e  

sp r ing   b lades   to  p ivo t   a g a i n s t   the  bias  of  t h e i r   r e s p e c t i v e   s p r i n g s  

the reby   s e v e r i n g   the  ends  of  the  t h r e a d s .   A  f i na l   p r e s s u r e   a p p l i e d  

to  the  t r i g g e r   22  causes  the  fu l l   d e p r e s s i o n   of  the  a c t u a t o r   which  

15  in  turn  r e l e a s e s   a  b l a s t   of  a i r   in to   the  s p l i c i n g   c h a m b e r .  

When  the  t r i g g e r   is  r e l e a s e d   the  force  e x e r t e d   by  the  s c i s s o r s  

s p r i n g s   opens  the  s c i s s o r s   un t i l   t h e i r   upper  b lades   abut  the  u n d e r -  

side  of  the  cap  25,  and  pushes  the  s c i s s o r   a c t u a t i n g   members  20,  21 

downwards,  r o t a t i n g   the  l e v e r   8  c l ockwise .   This  movement  r e l e a s e s  

20  the  a c t u a t o r   16  which  is  moved  out  of  the  spool  valve  body  9  to  i t s  

r e s t   p o s i t i o n   by  the  sp r ing   17.  The  spool  valve  body  9  is  pushed  

downwards  by  the  t o r s i o n   spr ing   18  to  i t s   l i m i t i n g   p o s i t i o n   as  s e e n  

in  F igure   1,  which  movement  is  t r a n s m i t t e d   to  the  l eve r   8  by  t h e  

sp r ing   17.  In  th is   f ina l   c o n d i t i o n   the  b l a s t   chamber  is  i s o l a t e d  

25  from  the  a i r   p r e s s u r e   and  is  t h e r e f o r e   exhaus ted   to  a t m o s p h e r e  

and  the  s p l i c i n g   chamber  ( s l o t   33)  is  f u l l y   exposed,   a l lowing   t h e  

s p l i c e d   t h r e a d   to  be  removed.  
i 
i  ; 
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R e f e r r i n g   now  to  F igures   5  and  6,  t he re   is  shown  a  d i a g r a m m a t i c  

s e c t i o n a l   view  of  a  second  embodiment  of  the  i n v e n t i o n   in  which  t h e  

d e t w i s t i n g   and  t w i s t i n g   of  the  th read   is  o b t a i n e d   by  r o t a t i n g   i n  

o p p o s i t e   d i r e c t i o n s   the  members,  on  each  s ide   of  the  chamber,  o f  

5_  a  r e s p e c t i v e   pa i r   of  c o n c e n t r i c   r ings   w h i l s t   the  t h r ead   is  b e i n g  

gr ipped   between  those  members. 

The  s p l i c e r   body  200  i nc ludes   a  pa i r   of  s i d e - b y - s i d e   c o a x i a l  

ou te r   c y l i n d r i c a l   s l e eves   201,  202,  which  are  s l i t   along  t h e i r  

l eng ths   to  p r o v i d e ,   when  the  s l o t s   are  b rought   t o g e t h e r   into  e n d - t o -  

10  end  r e g i s t r a t i o n ,   a  con t inuous   s l o t   203  (see  Figure  6)  through  which 

access  is  gained  to  the  s p l i c i n g   chamber.  The  l a t t e r   compr ises   an 

a x i a l l y   a l i g n e d   s l o t   204  in  the  crown  of  a  r a d i a l l y   d i s p o s e d  

p i s ton   205  which  is  mounted  in  a  c o r r e s p o n d i n g   bore  206  in  a  c e n t r a l  

ring  207  on  which  the  s l eeves   201  and  202  i n d i r e c t l y   bear.   As  w i l l  

15  become  a p p a r e n t   l a t e r ,   the  s l eeves   are  capab le   of  l i m i t e d   r e l a t i v e  

angu l a r   d i s p l a c e m e n t   and  at  l e a s t   one  of  the  s l eeves   has  a  k n u r l e d  

po r t ion   208  at  one  end  for  convenience   of  h a n d l i n g .  

Ring  207  is  c o n c e n t r i c a l l y   f ixed   on  a  hollow  s p i g o t   209  which  

extends   s u b s t a n t i a l l y   along  the  length   of  the  device   and  which  ha s  

20  two  t h readed   end  plugs  210,  211,  s ecured   t h e r e t o .   Each  end  p l u g  

has  a  c i r c u m f e r e n t i a l   ou te r   f lange  212,  213,  and  an  inner   r e d u c e d  

d iame te r   c y l i n d r i c a l   po r t ion   214,  215  which  acts   as  a  j o u r n a l  

for  a  r e s p e c t i v e   s tepped  c y l i n d r i c a l   s l eeve   216,  217.  Each 

s tepped  s l eeve   has  an  axial   ou te r   end  218,  219,  into  which  t h e  

25  r e s p e c t i v e   end  plug  is  journa l   led  and  a  cutaway  p a r t - c i r c u m f e r e n t i a l  

inner   po r t i on   220,  221  a r ranged   on  a  l a r g e r   d i ame te r   which  e x t e n d s  

l o n g i t u d i n a l l y   over  the  ring  207  and  beneath  the  c e n t r a l   p o r t i o n s  

of  both'  of  the  ou t e r   s l eeves   201,  202.  The  two  s t epped   s l e e v e s  
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216,  217  t h e r e f o r e   i n t e rmesh   but  t h e i r   cutaway  p a r t -   c i r c u m f e r e n t i a l  

po r t i ons   220,  221  extend  over  arcs  which  subtend  s u b s t a n t i a l l y   l e s s  

than  180  degrees   to  the  axis   of  the  s l e e v e s   t he reby   l eav ing   s p a c e s  

on  each  s ide   for   the  i n s e r t i o n   of  the  t h r eads   into  the  s p l i c i n g  

5  chamber  and  so  as  to  permi t   r e l a t i v e   a n g u l a r   d i s p l a c e m e n t   of  t h e  

s l eeves   216,  2 1 7 .  

R e s p e c t i v e   se t s   of  r o l l e r s   222,  223  are  mounted  for  r o t a t i o n   on 

r e s p e c t i v e   cages  which  are  f a s t e n e d   to  the  r e s p e c t i v e   end  p l u g s .  

Each  r o l l e r   of  the  r e s p e c t i v e   se t   engages  the  inner   wall  of  t h e  

10  a d j a c e n t   o u t e r   s l eeve   201  (202)  and  the  ou t e r   wall  of  the  a d j a c e n t  

s tepped  s l e e v e   216  (217) .   Angular   motion  is  t h e r e f o r e   t r a n s m i t t e d  

from  the  o u t e r   s l e e v e s   to  the  s t epped   s l e e v e s .   The  s p l i c i n g   chamber  

is  c losed   by  t w i s t i n g   the  ou te r   s l e e v e s   r e l a t i v e   to  one  a n o t h e r ,  

which  has  the  e f f e c t   of  r o t a t i n g   the  cutaway  p a r t - c i r c u m f e r e n t i a l  

15  po r t ion   220  of  the  s t epped   s leeve   216  into  r e g i s t r a t i o n   with  t h e  

s p l i c i n g   chamber.  An  a r c u a t e   pad  224  p rov ided   on  the  unde r s ide   o f  

the  cutaway  p o r t i o n   220  engages  with  the  s l o t   204  and  t h e r e b y  

provides   c l o s u r e   of  the  chamber .  

A  r ing  225,  226  is  mounted  on  an  i n t e r m e d i a t e   d iamete r   p o r t i o n  

20  of  each  s t e p p e d   s l eeve   216,  217  so  as  to  r o t a t e   t h e r e w i t h .   A 

l a r g e r   r ing  227,  228  of  a  s i m i l a r   ax ia l   l eng th   snugly   f i t s   w i t h i n  

the  r e s p e c t i v e   ou te r   c y l i n d r i c a l   s l eeve   201,  202  in  r e g i s t r a t i o n  

with  the  r e s p e c t i v e   inner   ring  225,  226  and  is  f a s t e n e d   to  the  o u t e r  

s leeve  so  as  to  r o t a t e   t h e r e w i t h .   Each  of  the  l a r g e r   r ings   is  s l i t  

25  along  i t s   l eng th   on  one  side  so  as  to  def ine   a  s l o t   in  r e g i s t r a t i o n  

with  the  s l o t   in  the  c o r r e s p o n d i n g   o u t e r   s l e eve .   The  axia l   i n n e r  

ends  of  the  s m a l l e r   r ings  225,  226  have  a  c i r c u m f e r e n t i a l   e x t e r n a l  
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s h o u l d e r   p o r t i o n   229  d e f i n i n g   an  a x i a l l y   inward  f ac ing   c o n e .  

Shoulder   229  is  notched  so  as  to  de f ine   a  c i r c u m f e r e n t i a l   ramp. 

Each  r ing  227,  228  has  an  i n t e r n a l   c i r c u m f e r e n t i a l   s h o u l d e r   230  a t  

the  ax ia l   i nne r   end  of  the  r i n g ; i n   r e g i s t r a t i o n   with  the  s h o u l d e r  

5  on  the  c o n c e n t r i c   inner   r i ng ;wh ich   has  a  complementary   c o n i c a l  

s u r f a c e   which  engages  with  the  con ica l   s u r f a c e   on  the  inner   r i n g .  

Shoulder   230  is  notched  a d j a c e n t   the  s l o t   in  the  r ing  227,  228  so 

as  to  de f ine   a  c i r c u m f e r e n t i a l   ramp  which  c o - o p e r a t e s   with  and 

s lopes   in  the  o p p o s i t e   d i r e c t i o n   to  the  ramp  on  the  inner   r i n g .  

10  Each  inner   r ing  is  capable   of  l i m i t e d   ax ia l   movement  r e l a t i v e   t o  

i t s   r e s p e c t i v e   s tepped   s leeve   and  is  a x i a l l y   b ia sed   inward ly   t o w a r d s  

the  c e n t r a l   a x i a l l y   p e r p e n d i c u l a r   plane  of  the  d e v i c e .  

A  pa i r   of  s c i s s o r   a c t u a t i n g   r ings   231,  232  (and  233,  234)  

s i t u a t e d   on  e i t h e r   side  of  the  s p l i c i n g   chamber  are  mounted  on  t h e  

15  s p i g o t   209.  The  a x i a l l y   inner   ring  of  each  pa i r   of  s c i s s o r  

a c t u a t i n g   r ings   is  capable   of  angu l a r   d i s p l a c e m e n t .   Each  r ing  on 

each  side  is  p rovided   with  an  e x t e n s i o n   (235  to  238)  which  i s  

formed  as  a  s c i s s o r   b lade ,   the  r ings   t o g e t h e r   d e f i n i n g   a  pa i r   o f  

s c i s s o r s   on  each  side  of  and  d i r e c t l y   in  l ine   with  the  s l o t   204 .  

20  Inner   r ing  231  is  c o n s t r a i n e d   to  move  with-  the  c o r r e s p o n d i n g  

s tepped  s l eeve   216  and  is  p rovided   with  a  r a d i a l   peg  240  which  

passes  through  the  c i r c u m f e r e n t i a l   s l o t   in  the  s p i g o t   209  and  e n t e r s  

a  h e l i c a l   s l o t   241  in  a  bush  242.  Inner   r ing  233  is  c o n s t r a i n e d  

to  move  with  the  c o r r e s p o n d i n g   s tepped   s l eeve   217  and  is  a l s o  

25  provided  with  a  r ad ia l   peg  which  en t e r s   into  a  c o n c e n t r i c   s l o t   i n  

s p i g o t   209  which  does  not  pass  through  the  wall  of  the  s p i g o t .  
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Mounted  wi th in   the  hollow  p o r t i o n   of  the  s p i g o t   209  is  an 

a x i a l l y   d i s p l a c e a b l e   valve  stem  243  on  which  the  bush  242  i s  

t h r e a d i n g l y   mounted.  A  p r e s s u r i z e d   a i r   supply  is  p rov ided   t h r o u g h  

a  union  on  the  r i g h t - h a n d   side  as  seen  in  F igure   1  into  an  i n n e r  

5  chamber  244  of  the  s p i g o t   which  is  s ea led   at  an  i n t e r n a l   c i r c u m -  

f e r e n t i a l   s h o u l d e r   p o r t i o n   245  of  the  s p i g o t   by  means  of  an  O - r i n g  

246.  A  s p r i n g   247  b iases   the  valve  stem  a g a i n s t   the  O-ring  so  as  

to  seal  an  ax ia l   passage  248  from  the  p r e s s u r i z e d   a i r   s u p p l y .  

Axial  passage   248  communicates  with  a  r ad i a l   passage   249  which 

10  in  turn  communicates   with  the  i n t e r i o r   of  the  p i s t o n   205.  The  l a t t e r  

is  p rov ided   with  an  o r i f i c e   250  through  which  p r e s s u r i z e d   a i r   i s  

exhaus t ed   in to   the  s p l i c i n g   chamber .  

The  device   is  used  and  is  o p e r a t e d   in  the  f o l l o w i n g   manner .  

With  the  device   open  the  two  t h r e a d s   to  be  s p l i c e d   are  l a id   in  t h e  

15  s l o t   203  so  t h a t   each  th read   l i e s   in  the  s p l i c i n g   chamber  and  t h e  

broken  end  of  each  th read   engages  the  s c i s s o r s   on  the  r e s p e c t i v e  

side  of  the  chamber  and  the  running  end  of  each  t h r ead   l i e s  

a l o n g s i d e   the  s c i s s o r s   on  the  o p p o s i t e   side  of  the  chamber  b u t  

wi th in   the  s l o t s   p rov ided   on  the  s l eeves   201,  216,  202,  and  t h e  

20  ou t e r   r ings   227,  228,  all  of  which  are  in  r e g i s t r a t i o n   with  t h e  

s p l i c i n g   chamber  when  the  chamber  is  open.  The  two  ou te r   s l e e v e s  

201,  202  are  then  r e l a t i v e l y   r o t a t e d   to  the  fu l l   e x t e n t   p e r m i t t e d  

by  the  i n t e r - e n g a g e m e n t   of  the  s t epped   s l e eves   216,  217  and  t h i s  

causes  the  two  r ings   225,  227  and  226,  228  on  each  s ide  to  r o t a t e  

25  in  o p p o s i t e   d i r e c t i o n s   as  a  consequence   of  the  o u t s i d e   r o t a t i o n  

being  t r a n s f e r r e d   via  the  r e s p e c t i v e   r o l l e r s   to  the  r e s p e c t i v e  

s tepped   s l e e v e .   As  th i s   r o t a t i o n   proceeds   the  ramps  in  the  two 
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rings  225,  227  (or  226,  228)  on  each  side  which  were  i n i t i a l l y   in  

rad ia l   r e g i s t r a t i o n   move  in  o p p o s i t i o n   d i r e c t i o n s   away  from  t h e  

r e s p e c t i v e   t h read ,   thus  t r a p p i n g   the  l a t t e r   between  the  c o n i c a l  

faces  of  the  r e s p e c t i v e   pa i r   of  r ings .   The  s t r ands   of  the  t h r e a d  

5  are  un twi s t ed   as  the  r o t a t i o n   proceeds  as  a  consequence  of  t h e  

th read   being  gr ipped  between  the  conica l   f a c e s .  

Near  the  l i m i t   of  the  movement^the  s c i s s o r s   are  caused  to  c l o s e  

and  cut  the  loose  ends  of  the  t h r e a d s .   This  movement  is  also  t r a n s -  

f e r r e d   via  the  peg  240  and  the  h e l i c a l   s l o t   241  in  the  bush  242  t o  

10  cause  the  l a t t e r   to  d i s p l a c e   towards  the  c en t r a l   a x i a l l y   p e r p e n d i -  

cu l a r   plane  of  the  device  which  in  turn  a x i a l l y   d i s p l a c e s   the  v a l v e  

sp ind l e   and  allows  a i r   to  pass  through  passages   248,  249  into  t h e  

p is ton   205  and  from  the  p i s ton   through  the  o r i f i c e   250  into  t h e  

s p l i c i n g   chamber .  

15  Reverse  movement  of  the  ou te r   s l eeves   a f t e r   s p l i c i n g   has  t a k e n  

place  r e s t o r e s   the  tw i s t   to  the  th read   and  br ings   the  'slots  i n t o  

r e g i s t r a t i o n   one  with  ano the r ,   the reby   opening  the  s p l i c i n g   chamber  

and  a l lowing   the  s p l i c e d   th read   to  be  removed.  At  the  same  t i m e  

the  s c i s s o r s   are  r e s e t   and  the  valve  stem  is  moved  back  to  a  c l o s e d  

20  p o s i t i o n .  

F igures   7  to  11  i l l u s t r a t e   a  t h i rd   embodiment  of  the  i n v e n t i o n .  

The  general   a r rangement   of  i ts   pneumatic  s p l i c i n g   chamber  is  s i m i l a r  

to  tha t   desc r ibed   in  r e l a t i o n   to  the  embodiment  shown  in  Figs.  1 -4 .  

As  shown,  the  s p l i c e r   310  is  adapted  for  mounting  on  a  s t r u c -  

25  tural   par t   311  of  the  a s s o c i a t e d   mule,  thereby  l eav ing   both  t h e  

o p e r a t o r ' s   hands  free  for  t h r e a d i n g   the  s p l i c e r   and  a t t e n d i n g   to  h i s  
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general   d u t i e s .   A  supply  of  high  p r e s s u r e   a i r   is  r e q u i r e d   for   t h e  

s p l i c i n g   o p e r a t i o n   and  a  connec t ion   (not  shown)  for  an  a i r   hose  

312  is  p rovided   beneath  the  cover  313 .  

The  t h r eads   314,  315  to  be  j o ined   by  the  s p l i c e r   310  are  l a i d  

5  one  from  each  d i r e c t i o n   on  the  l e f t   and  the  r i g h t   in  the  s l o t s   316,  

317  in  the  s ide  covers  318,  319  and  a lso  in  the  open  s l o t   320  i n  

the  f ixed   po r t i on   of  the  s p l i c i n g   chamber.  The  f ree   ends  of  t h e  

th reads   are  taken  through  narrow  gaps  or  passages   321,  322,  formed 

at  the  s ides   of  the  hinged  f r o n t   p l a t e   323,  which  mounts  the  f i x e d  

10  pa r t   of  the  s p l i c i n g   chamber,  and  between  th is   p la te   and  the  s i d e  

p l a t e s   324,  325,  and  are  then  pu l led   down  through  the  r e s p e c t i v e  

s lo t s   326,  327  in  a  thread  guide  and  b a f f l e   p l a t e   328  (bes t   s e e n  

in  Figure  9).  A  r e s p e c t i v e   pai r   of  s c i s s o r s   329,  330  o p e r a t e d  

manually  by  means  of  the  manual  a c t u a t o r   331,  is  mounted  i m m e d i a t e -  

15  ly  behind  each  r e s p e c t i v e   s l o t   326,  327  in  the  p l a t e   328.  Though 

not  v i s i b l e   in  the  drawings,   the  s l o t s   326,  327  are  o f f s e t   from  t h e  

l o n g i t u d i n a l   axis   of  the  p la te   328  in  o p p o s i t e   d i r e c t i o n s   by  smal l  

amounts.  There fo re   the  thread  ends  are  d i sposed   at  small  angles   t o  

the  axis  of  the  chamber  where  they  pass  from  the  l a t t e r   to  the  s a i d  

20  s l o t s .   The  d i r e c t i o n   of  the  o f f s e t   is  dependent   upon  whether   t h e  

th reads   being  s p l i c e d   have  "S"  t w i s t s   or  "Z"  t w i s t s .   T h e r e f o r e  

when  the  th reads   change  in  th i s   r e s p e c t   the  p l a t e   must  be  removed,  

t u r n e d - o v e r   and  be  r ep laced   so  t h a t   the  o f f s e t s   are  d i sposed   in  t h e  

oppos i t e   d i r e c t i o n s   to  what  they  were  before   the  c h a n g e .  

25  A  pneumatic   p i s ton   332  having  a  complementary  s p l i c i n g   chamber 

s lo t   333  is  housed  in  a  movable  p o r t i o n   334  of  the  s p l i c i n g   chamber 

which  is  mounted  in  the  s p l i c e r   housing  on  a  p ivot   339.  T h i s  
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movable  po r t i on   is  pul led   towards  an  abutment  at  the  r ea r   of  t h e  

s p l i c e r   by  means  of  a  spr ing  in  the  housing  (not  shown)  which  i s  

connected  between  the  said  movable  por t ion   334  of  the  s p l i c i n g  

chamber  at  the  housing  wal l .   A  f u r t h e r   spr ing  335  is  s i t u a t e d  

5  between  said  movable  po r t i on   334  of  the  s p l i c i n g   chamber  and  a 

b racke t   336  which  mounts  a  pneumatic  valve  337  and  has  a  pair   o f  

p a r a l l e l   arms  338,  338'  which  extend  on  each  side  of  the  s a i d  

movable  po r t ion   334  of  the  s p l i c i n g   chamber  to  the  p ivot   339  on 

which  they  are  mounted.  Spring  335  main ta ins   b racke t   336  and 

10  movable  po r t i on   334  a n g u l a r l y   s epa ra t ed   and  provides   a  l o s t   mot ion  

l inkage .   The  manual  a c t u a t o r   331  is  also  mounted  on  e x t e n s i o n s  

of  the  p ivo t   339  by  means  of  a  pair   of  p a r a l l e l   arms  340,  340'  which 

embrace  the  side  p l a t e s   324,  325  and  it  has  an  a d j u s t a b l e   a b u t m e n t  

in  the  form  of  a  screw  342  which  at  one  end  engages  a  thread  in  a 

15  boss  343  on  the  a c t u a t o r   331  and  at  the  other   end  engages  an 

a c t u a t o r   of  the  pneumatic  valve  337.  Screw  342  p rov ides   a d j u s t m e n t  

of  the  l o s t   motion  between  the  manual  a c t u a t o r   331  and  the  movable  

por t ion   334  of  the  s p l i c i n g   chamber .  

Depress ion   of  the  manual  a c t u a t o r   331  r e s u l t s ,   i n t e r   a l i a ,  

20  in  the  said  movable  po r t ion   334  of  the  s p l i c i n g   chamber  p ivo t i ng   o u t  

of  the  s p l i c e r   310  about  the  pivot   339  unt i l   the  two  s l o t s   320,  333 

are  in  c o n j u n c t i o n ,   at  which  p o s i t i o n   the  said  movable  po r t i on   a b u t s  

a  stop.  P ressure   on  the  pneumatic  a c t u a t o r   of  valve  337  by  t h e  

screw  342  causes  a i r   to  be  bled  into  the  housing  at  the  rear   o f  

25  the  p is ton  332,  fo rc ing   the  l a t t e r   into  con t ac t   with  the  f i x e d  

por t ion   of  the  s p l i c i n g   chamber,  and  f i n a l l y ,   when  the  said  s l o t s   o f  

the  chamber  are  in  c o n j u n c t i o n ,   causing  high  p r e s su re   a i r   to  be 
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vented  into  the  chamber  through  a  small  o r i f i c e   in  the  p i s t o n  

(not  shown).  By  v i r t u e   of  the  l o s t   motion  l i nkage ,   f u r t h e r   p r e s s u r e  

on  the  manual  a c t u a t o r   331  r e s u l t s   in  f u r t h e r   r o t a t i o n a l   movement 

of  the  l a t t e r   to  absorb  the  l o s t   motion  between  the  b racke t   336 

5  and  the  movable  por t ion   334  of  the  s p l i c i n g   chamber  a g a i n s t   t h e  

bias  of  the  spr ing   335.  Opera t ion   of  the  s c i s s o r s   occurs  d u r i n g  

the  f ina l   movement  of  the  movable  p o r t i o n   of  the  s p l i c i n g   chamber  t o  

the  s p l i c i n g   p o s i t i o n .  

The  manual  a c t u a t o r   331  is  b iased  to  i t s   i n i t i a l ,   r e s t ,   p o s i -  

10  t ion  by  a  pa i r   of  spr ings   344,  344'  (see  Figure  9)  each  of  which 

is  a t t a c h e d   at  one  end  to  the  r e s p e c t i v e   s ide  p l a t e   324,  325  and 

at  i t s   o ther   end  to  an  o v e r - c e n t r e   p o r t i o n   of  the  r e s p e c t i v e   arm 

340  (3401)  of  the  a c t u a t o r   331. 

R e f e r r i n g   now  p a r t i c u l a r l y   to  F igures   9-11,  wherein  t h e  

15  s p l i c e r   is  shown  wi thout   i t s   s ide  covers  318,  319,  on  each  of  t h e  

arms  340,  (340 ' )   of  the  manual  a c t u a t o r   331  there   is  mounted  a 

s e c t o r   345  (345 ' )   which  has  the  same  axis  of  r o t a t i o n   as  the  manual 

a c t u a t o r ,   being  j o u r n a l l e d   on  the  same  p ivo t   339  and  is  c o n s t r a i n e d  

to  move  with  the  r e s p e c t i v e   arm  by  a  peg  346  (346 ')   spaced  a p a r t  

20  from  said  p ivo t .   Rack  347  (3471)  which  is  s i t u a t e d   at  the  l ower  

end  of  the  s e c t o r   345  (345*  )  meshes  on  each  side  with  a  p i n i o n  

348  (3481)  formed  on  the  i n s ide   of  a  r e s p e c t i v e   pu l ley   349  (3491) 

mounted  for  r o t a t i o n   on  a  stub  axle  350  (3501)  ex tending   from  t h e  

r e s p e c t i v e   s ide  p la te   325  (324).  Pul ley   349  (349*  )  has  a  pair   o f  

25  s i d e - b y - s i d e   c i r c u m f e r e n t i a l   grooves  351,  352  (35V  ,  352')   which 

r e c e i v e   r e s p e c t i v e   c i r c u l a r   c r o s s - s e c t i o n   be l t s   353,  354  (3531,  3 5 4 ' )  

which  may  be  rubber   "0"  r i ngs .   These  b e l t s   engage  on  each  side  o f  
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the  s p l i c e r   a  r e s p e c t i v e   pair   of  pul leys   355,  356  (355  '  9  356'  ) ,  

d isposed  j u s t   below  the  ho r i zon ta l   plane  of  the  s p l i c i n g   chamber ,  

which  are  of  smal le r   diameter   than  the  lower  pul ley   349  ( 3 4 9 1 ) .  

Small  pu l leys   355,  356  (355' ,   356")  r o t a t e   on  axles  357,  358 

5  (3571,  358')  which  slope  s l i g h t l y   downwards  and  outwards  t o w a r d s  

each  o ther   so  as  to  subtend  towards  each  other   a  compound  angle  o f  

3  but  which  are  mutual ly   s u b s t a n t i a l l y   normal  to  the  v e r t i c a l  

plane  l o n g i t u d i n a l l y   b i s e c t i n g   the  chamber.  Consequent ly ,   t h e  

t ens ions   of  the  be l t s   cause  r eac t ion   forces   ac t ing   on  the  p u l l e y s  

10  so  as  to  bias  them  towards  one  another   during  each  s p l i c i n g  

o p e r a t i o n .   Each  small  pul ley  axle  has  a  p l a t e   359,  360  (3591,  3 6 0 ' )  

mounted  at  i ts   ins ide   end  on  which  there  is  a  smal ler   d iameter   boss  

facing  away  from  the  r e s p e c t i v e   small  pul ley   and  on  each  boss  t h e r e  

is  mounted  a  s t i f f   rubber  washer  (or  washer  of  s i m i l a r   i n h e r e n t l y  

15  r e s i l i e n t   f r i c t i o n a l   m a t e r i a l )   361,  362  (361  ',  362 ' ) ,   each  washer  

being  a  f r i c t i o n   f i t   on  i t s   r e s p e c t i v e   boss.  Because  of  t h e  

i n c l i n a t i o n   of  the  axes  of  the  pul leys   the  r e s p e c t i v e   pair   o f  

washers  provide  a  f ac t - engagemen t   nip  at  the  top  edges  t h e r e o f  

n e a r e s t   to  the  s p l i c i n g   chamber.  An  id l ing   r o l l e r   363  (3631)  i s  

20  mounted  for  r o t a t i o n   on  each  side  on  a  shaf t   forming  an  e x t e n s i o n  

of  the  pivot  339.  The  be l t s   353,  354  (3531,  354')  are  r e s p e c -  

t i v e l y   taken  one  side  and  the  other  of  the  r e s p e c t i v e   r o l l e r .  

Consequent ly   one  run  of  each  bel t   from  oppos i t e   s ides  of  the  l a r g e  

pul ley   349  (3491)  is  in  contac t   with  the  r o l l e r .   The  be l t s   a r e  

25  q u a r t e r - t w i s t e d   in  oppos i t e   d i r e c t i o n s   so  that   when  the  manual 

a c t u a t o r   is  depressed   the  small  pul leys  of  each  pair   r o t a t e   in  

oppos i te   d i r e c t i o n s ,   causing  the  r e s p e c t i v e   washers  to  l i k e w i s e  

r o t a t e   o p p o s i t e l y   and  in  such  d i r e c t i o n s   as  to  un twis t   a  t h r e a d  
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trapped  between  them. 

The  d e t w i s t i n g   and  r e t w i s t i n g   o p e r a t i o n   is  as  fo l lows .   When 

yarns  or  t h r e a d s ,   of  a p p r o p r i a t e   t w i s t ,   are  t h r eaded   through  t h e  

s p l i c i n g   chamber  and  the  s l o t s   316,  317,  they  are  a u t o m a t i c a l l y  

5  engaged  by  the  nip  of  the  r e s p e c t i v e   washers  361,  362  (36V,   3 6 2 ' )  

which  are  sprung  apa r t   to  admit  the  r e s p e c t i v e   yarn  or  t h r e a d .  

Upon  d e p r e s s i n g   the  manual  a c t u a t o r   the  s e c t o r   racks  347,  347'  

swing  through  the  major  par t   of  t h e i r   o p e r a t i n g   arcs  as  t h e  

movable  po r t i on   334  of  the  s p l i c i n g   chamber  d i s p l a c e s   to  i t s  

10  o p e r a t i n g   p o s i t i o n .   The  meshing  p in ions   348,  348'  are  r o t a t e d  

during  the  movement  and  as  a  consequence  the  d r ive   pu l l eys   349, 

349'  are  l i k e w i s e   r o t a t e d .   The  d i s p l a c e m e n t   is  t r a n s l a t e d ,   t hough  

the  a c t i on   of  the  be l t s   353,  354  and  353 ' ,   354'  engaging  with  t h e  

pu l leys   349,  355,  356,  349' ,   355' ,   356' ,   to  the  washers  361,  362 

15  and  36V,   362'  with  v e l o c i t y   r a t i o s   c o r r e s p o n d i n g   to  the  r a t i o s  

of  the  d i ame te r s   of  the  la rge   and  small  p u l l e y s ,   said  r a t i o s  

being  s u f f i c i e n t   in  magnitude  to  provide  j u s t   the  a p p r o p r i a t e  

amount  of  d e t w i s t   to  t o t a l l y   unravel  the  yarns  or  t h r e a d s .   At 

th is   po in t   the  two  s l o t s   320,  333  of  the  pneumatic  chamber  are  in  

20  c o n j u n c t i o n   and  a i r   is  b l a s t e d   t h e r e i n .   Fu r the r   p r e s s u r e   on  t h e  

manual  a c t u a t o r   r e s u l t s   in  the  l o s t   motion  of  the  l i nkages   b e i n g  

recovered   and  an  "over-  t w i s t i n g "   of  the  f i l a m e n t s   of  the  yarns  o r  

threads   due  to  a  f u r t h e r   swing  of  the  s ec to r   r a cks ,   which  a c t i o n  

in  some  way  not  a l t o g e t h e r   c l e a r   (but  n o n e t h e l e s s   d e m o n s t r a b l e )  

25  locks  the  f i l a m e n t s   t o g e t h e r   more  s ecu re ly   dur ing  the  s p l i c e .  

When  the  manual  a c t u a t o r   is  r e l e a s e d   the  yarns  or  t h reads   a r e  

r e t w i s t e d   and  the  " o v e r - t w i s t "   is  r ecovered .   The  r e s u l t   is  a 
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secure ,   t idy,   sp l i c e   between  the  two  th reads   in  which  t h e  

tendency  of  the  cut  ends  of  the  f i l a m e n t s   to  l i f t   during  sub-  

sequent   p rocess ing   of  the  thread  p r io r   to  weaving  is  s u b s t a n t i a l l y  

r e d u c e d .  

The  appara tus   is  rendered   s u i t a b l e   equa l ly   for  "S"  t w i s t  

and  "Z"  twis t   yarns  or  th reads   by  s u i t a b l y   mounting  the  b e l t s  

353,  354,  353',   354'  on  t h e i r   r e s p e c t i v e   pu l l eys   349,  355,  356,  

3491,  355',   3 5 6 ' .  
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1.  A  yarn  or  th read   s p l i c e r   having  a  pneumatic   s p l i c i n g   chamber 

through  which  the  yarns  to  be  jo ined   pass  in  o p p o s i t e   d i r e c t i o n s ,  

c h a r a c t e r i s e d   in  tha t   i t   comprises  d i s c r e t e   yarn  r o l l i n g   means  d i s -  

posed  a d j a c e n t   each  end  of  the  chamber,  each  said  means  for  o p e r a t -  

5  ing  on  the  running  end  of  a  r e s p e c t i v e   one  of  the  said  yarns ,   and 

r e s p e c t i v e   yarn  g r ipp ing   means  c o r r e s p o n d i n g   to  each  said  y a r n  

r o l l i n g   means  d i sposed   a d j a c e n t   the  r e s p e c t i v e   oppos i t e   end  of  t h e  

chamber  for  g r ipp ing   the  f ree   or  broken  end  of  each  yarn,  s a i d  

yarn  r o l l i n g   means  each  engaging  a  r e s p e c t i v e   yarn  and  t w i s t i n g   i t  

10  in  a  d i r e c t i o n   to  cause  u n r a v e l l i n g   of  i t s   s t r ands   at  the  commence- 

ment  of  the  s p l i c i n g   o p e r a t i o n   and  r e t w i s t i n g   the  r e s p e c t i v e   y a r n  

in  the  oppos i t e   d i r e c t i o n   to  cause  the  normal  tw i s t   to  be  r e s t o r e d  

to  the  yarn  during  the  t e r m i n a t i o n   of  the  s p l i c i n g   o p e r a t i o n .  

2.  A  yarn  thread   s p l i c e r   accord ing   to  Claim  1  wherein  said  y a r n  

15  r o l l i n g   means  are  i n d e p e n d e n t l y   d r i v e n .  

3.  A  yarn  or  th read   s p l i c e r   according   to  Claim  1  or  Claim  2 

wherein  each  said  yarn  r o l l i n g   means  comprises   a  pair   o f  

c o - o p e r a t i n g   e longa t e   members  having  f ac ing   f r i c t i o n   p l a n a r  

s u r f a c e s   across   which  the  r e s p e c t i v e   yarn  is  placed  and  be tween 

20  which  the  said  yarn  is  gr ipped  and  means  for  d i s p l a c i n g   said  f r i c -  

t ion  s u r f a c e s   l i n e a r l y   and  in  oppos i t e   l o n g i t u d i n a l   d i r e c t i o n s   so 

as  to  apply  t w i s t   to  the  y a r n .  

4.  A  yarn  or  thread   s p l i c e r   according  to  Claim  3  wherein  each  

said  e l o n g a t e   member  is  a s s o c i a t e d   with  a  r e s p e c t i v e   pneumat i c  

25  p i s ton   and  c y l i n d e r   so  as  to  provide  for  the  l i n e a r   l o n g i t u d i n a l  

d i sp l acemen t   t h e r e o f .  

5.  A  yarn  or  th read   s p l i c e r   according  to  Claim  1  wherein  said  y a r n  
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r o l l i n g   means  comprises  a  pa i r   of  operably   c o n t r a - r o t a t i n g   b o d i e s  

having  s u b s t a n t i a l l y   common  axes  of  r o t a t i o n   a d j a c e n t   each  end  o f  

the  s p l i c i n g   chamber,  which  bodies  p r e sen t   g e n e r a l l y   conical   a x i a l  

end  faces  to  one  another   between  which  faces  the  running  end  o f  

5  one  of  the  yarns  to  be  jo ined   is  engaged  so  as  to  r o t a t e   the  y a r n  
to  d e t w i s t   i t   at  the  commencement  of  the  s p l i c i n g   o p e r a t i o n   and  t o  

r o t a t e   the  yarn  in  the  oppos i t e   d i r e c t i o n   during  the  t e r m i n a t i o n  

of  the  s p l i c i n g   o p e r a t i o n   so  as  to  r e t w i s t   i t .  

6.  A  yarn  or  thread  s p l i c e r   according  to  Claim  5  wherein  one  o f  

10  said  c o n t r a - r o t a t i n g   bodies  has  an  i n t e r n a l l y   fac ing   c o n i c a l  

su r f ace   and  the  other   has  a  matching  e x t e r n a l l y - f a c i n g   c o n i c a l  

s u r f a c e .  

7.  A  yarn  or  thread  s p l i c e r   according   to  Claim  5  or  Claim  6 

wherein  said  pa i r s   of  c o n t r a - r o t a t i n g   bodies  have  a  common 

15  r o t a t i o n a l   axis  along  which  they  are  coupled  so  as  to  p r o v i d e  

r e l a t i v e   equal  and  oppos i t e   t w i s t i n g   motion  on  the  two  yarns  to  

be  j o ined ,   said  t w i s t i n g   motion  being  manually  a p p l i e d .  

8.  A  yarn  or  thread  s p l i c e r   accord ing   to  Claim  5  wherein  s a i d  

c o n t r a - r o t a t i n g   bodies  comprise  opposed  f r i c t i o n   p l a t e s   which 

20  mutual ly   engage  the  r e s p e c t i v e   yarn  between  t h e i r   axial   -end  f a c e s  

so  as  to  de tw i s t   and  r e t w i s t   the  y a r n .  

9.  A  yarn  or  thread  s p l i c e r   accord ing   to  Claim  8  wherein  s a i d  

p l a t e s   comprise  thin  discs   mounted  on  r e s p e c t i v e   axes  which  a r e  

s l i g h t l y   and  symmet r i ca l ly   angled  r e l a t i v e   to  a  p e r p e n d i c u l a r   t o  

25  a  medial  plane  of  the  s p l i c i n g   chamber,  said  d i scs   being  f l e x i b l e  

and  having  facing  su r f aces   which  are  in  con tac t   so  as  to  have 

po r t ions   of  these  su r f aces   which  are  a d j a c e n t   and  p a r a l l e l   a l o n g  

co r respond ing   r a d i i .  
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10.  A  yarn  or  thread  s p l i c e r   according   to  Claim  9  wherein  s a i d  

axes  are  angled  at  5°  to  said  p e r p e n d i c u l a r   in  o r thogona l   p l a n e s  

one  of  which  inc ludes   the  l o n g i t u d i n a l   axis  of  the  s p l i c i n g   chamber .  

11.  A  yarn  or  thread  s p l i c e r   accord ing   to  Claim  9  or  Claim  10 

5  wherein   each  said  disc  is  mounted  c o a x i a l l y   with  and  to  a  r e s p e c -  

t ive   pu l l ey   which  is  j o u r n a l l e d   in  the  cas ing   of  the  s p l i c e r   so  as  

to  have  freedom  of  r o t a t i o n a l   movement  and  freedom  of  axial   move- 

ment  wi th in   l i m i t s ,   the re   being  a  be l t   dr ive   means  for  t r a n s m i t t i n g  

a  d r ive   to  the  said  disc  pu l ley   from  a  d r ive   pu l ley   common  to  each 

10  d isc   which  is  r o t a t i o n a l l y   mounted  on  said  cas ing   in  said  media l  

p lane ,   said  dr ive  being  t r a n s m i t t e d   along  a  l ine   which  subtends  an 

angle   less   than  90°  to  the  axis  of  the  disc  pu l ley   whereby  d u r i n g  

o p e r a t i o n   of  the  s p l i c e r   the  said  disc  pu l l ey   and  the  said  d i s c  

a t t a c h e d   t h e r e t o   are  biased  towards  the  opposing  disc  pu l l ey   and 

15  d i s c .  

12.  A  yarn  or  thread  s p l i c e r   accord ing   to  Claim  11  wherein  s a i d  

b e l t   dr ive   means  compr ises ,   on  e i t h e r   side  of  the  c a s ing ,   a  s i n g l e  

end les s   r e s i l i e n t   band  which  provides   drive  to  each  disc  p u l l e y  

of  the  r e s p e c t i v e   p a i r .  

20  13.  A  yarn  or  thread  s p l i c e r   according  to  Claim  11  or  Claim  12 

wherein  said  common  dr ive  pul ley  has  gear  t e e th   around  i t s  

p e r i p h e r y   which  engage  with  a  rack  a t t a c h e d   to  a  manual  o p e r a t o r .  

14.  A  pneumatic  s p l i c e r   according  to  any  of  Claims  1  to  4  o r  

5  to  12  f u r t h e r   compris ing  a  p l a t e   d isposed  so  as  to  extend  away 

25  from  each  end  of  the  chamber,  each  said  p l a t e   having  a  s l o t  

ex t end ing   p a r t l y   through  the  length  of  the  p l a t e   from  i t s   edge 

f u r t h e s t   from  the  chamber  in  a  d i r e c t i o n   towards  the  chamber ,  
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4 .  

each  s l o t   being  p a r a l l e l   to  but  being  spaced  from  the  l o n g i -  

tudina l   axis   of  the  chamber,  said  s l o t s   being  equa l ly   s p a c e d  

from  said  axis   in  oppos i te   d i r e c t i o n s   so  as  to  provide  means  f o r  

g r ipp ing   the  f ree   ends  of  the  y a r n s .  

5  15.  A  pneumatic  s p l i c e r   accord ing   to  Claim  14  wherein  said  p l a t e  

is  d i sposed   to  f unc t i on   as  an  a i r   b a f f l i n g   means.  

16.  A  pneumatic  s p l i c e r   accord ing   to  any  p receding   claim  hav ing  

an  a c t u a t i n g   mechanism  i nc lud ing   an  o p e r a t o r ,   a  pneumatic  v a l v e  

and  a  valve  a c t u a t o r   t h e r e f o r   c h a r a c t e r i s e d   in  t ha t   said  mechanism 

10  embodies  a  biased  los t   motion  l inkage   coupled  to  the  s p l i c i n g  

chamber  and  the  yarn  r o l l i n g   means,  which,  during  o p e r a t i o n ,  

provides   o v e r - t r a v e l   of  the  o p e r a t o r   and  f u r t h e r   o p e r a t i o n   of  t h e  

yarn  r o l l i n g   means  a f t e r   the  s p l i c i n g   chamber  has  been  set  f o r  

s p l i c i n g ,   thereby   adding  a d d i t i o n a l   detwi  s t ing   and  retwi  s t ing   to  

15  the  yarns  during  and  a f t e r   the  s p l i c i n g   o p e r a t i o n .  
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