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©  Apparatus  for  interlacing  multifilament  yarn. 
@  Yarn  treating  apparatus  for  producing  an  interlaced  yarn 
by  the  use  of  compressed  air  comprises  a  body  member  (2) 
having  a  yarn  treating  chamber  (3)  having  a  first  planar  wall 
(6)  and  a  second  wall  (7).  In  cross  section  the  planar  wall  (6)  is 
represented  by  the  line  (6a),  and  the  second  wall  (7)  shows  a 
semicircular  portion  (7A)  and  two  further  portions  (7R  and  7L) 
extending  from  the  ends  of  the  semicircle  respectively  and 
ending  at  the  sides  of  the  line  (6a).  Each  of  the  further  portions 
may  take  the  form  of  an  arc  having  the  same  radius  as  the 
semicircle,  a  tangent  to  the  semicircle  and  the  segment  of  a 
curve  which  would  be  between  the  arc  and  the  tangent.  A  fluid 
nozzle  (9)  for  ejecting  the  compressed  air  has  an  outlet  (8)  at 
the  top  portion  of  the  semicircle  portion  (7  A)  to  eject  the 
compressed  air  to  the  first  planar  wall  (6). 
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This  i n v e n t i o n   r e l a t e s   to  an  a p p a r a t u s   wherein  a  f l u i d   i s  

e j ec t ed   to  a  runn ing   m u l t i f i l a m e n t   yarn  so  tha t   f i l a m e n t s   c o n s t i t -  

u t ing   the  running   yarn  are  i n t e r m i n g l e d   with  each  o the r   by  means 

of  the  energy  of  the  f l u i d   j e t   and  so  t h a t   the  coherency  of  t h e  

yarn  is  i n c r e a s e d .   More  s p e c i f i c a l l y ,   t h i s   i n v e n t i o n   r e l a t e s   t o  

an  improvement  of  a  yarn  t r e a t i n g   a p p a r a t u s   compr i s ing   a  s h e l l   body 

which  h a s   a  yarn  t r e a t i n g   chamber  formed  t h e r e i n ;   an  e n t r a n c e  

of  the  chamber  formed  at  i t s   f r o n t   end;  an  e x i t   of  the  chamber  

formed  at  i t s   r e a r   end;  and  a  j e t   nozz le ,   for  e j e c t i n g   a  f l u i d   j e t ,  

opening  in to   a  p e r i p h e r a l   wall  of  the  chamber .  

A yarn  t r e a t i n g   appa ra tu s   of  t h i s   type  with  a  chamber  w h i c h  

is  c i r c u l a r   in  c ross   s e c t i o n   is  well  known  and  in  p r a c t i c a l   u s e  

for  manufac tu re   of  an  i n t e r l a c e d   yarn.  This  type  of  i n t e r l a c i n g  

appara tus   w i l l   be  r e f e r r e d   to  as  a  " c i r c u l a r   chamber  type"  a p p a r a t u s .  

In  the  c i r c u l a r   type  chamber ,  a   f l u i d   j e t   e j e c t e d   from  the  j e t   n o z z l e  

impinges  on  the  o p p o s i t e   c i r c u l a r   s u r f a c e   of  the  chamber  and  t h e  

f l u id   flows  in  s e p a r a t e   d i r e c t i o n s   to  the  r i g h t   and  to  the  l e f t .  

The  s e p a r a t e d   f l u i d s   are  apt  not  to  equal  each  o ther   in  amount ,  

whereupon  unba lance   of  f l u i d   flow  occurs   in  the  chamber  and  t h i s  

causes  a  r o t a t i o n   to  be  imparted  to  a  yarn  pass ing   through  the  chamber .  

Once  the  unba lance   occurs  i t   is  d i f f i c u l t   to  r e tu rn   to  a  s t a b l e  

c o n d i t i o n .   The  con t inuous   r o t a t i o n   of  the  yarn  c o n t i n u o u s l y   i m p a r t s  

a  f a l s e  t w i s t i n g   t h e r e t o   and  reduces  the  i n t e r l a c i n g   ac t ion   to  t h e  

yarn.  In  order   to  ob ta in   an  i n t e r l a c e d   yarn  which  is  u n i f o r m l y  

i n t e r l a c e d   at  a  high  l e v e l ,   the  r o t a t i o n   of  the  yarn  dur ing  t h e  



i n t e r l a c i n g   o p e r a t i o n   is  r e q u i r e d   to  be  ma in ta ined   as  minimal  a s .  

p o s s i b l e ,   and  the  yarn  is  r e q u i r e d   to  be  s u b j e c t e d   to  a  s t a b l e   p e r i o d i c a l  

and  s u f f i c i e n t   opening  o p e r a t i o n .   For  th i s   reason,   an  i n t e r l a c i n g  

a p p a r a t u s   having  a  chamber  of  which  a  cross   s e c t i o n a l   c o n f i g u r a t i o n  

is  a  s e m i c i r c l e   has  been  p roposed .   This  type  of  i n t e r l a c i n g   a p p a r a t u s  

w i l l   be  r e f e r r e d   to  as  a  " s e m i c i r c u l a r   chamber  type"  a p p a r a t u s .  

In  the  s e m i c i r c u l a r   chamber  type,   the  problem  of  the  r o t a t i o n   o f  

the  yarn  in  the  chamber  du r ing   the  i n t e r l a c i n g   o p e r a t i o n   is  s u b s t a n t -  

i a l l y   e l i m i n a t e d ,   s ince   the  f l u i d   j e t   e j e c t e d   from  the  nozz le   i m p i n g e s  

upon  a  bottom  f l a t   s u r f a c e   of  the  chamber  and  the  f l a t   s u r f a c e   ha s  

a  f u n c t i o n   of  s e l f   r e v i s i o n   to  d imin i sh   the  unba lanced   flow  of  t h e  

f l u i d   when  i t   o c c u r s .  

The  i n v e n t o r   of  the  p r e s e n t   i n v e n t i o n   has  conducted   t r i a l s  

to  produce  an  i n t e r l a c e d   yarn  by  us ing   the  s e m i c u r c u l a r   chamber  

type  a p p a r a t u s   and  has  found  t h a t   an  i n t e r l a c e d   yarn  thus  o b t a i n e d  

has  s u b s t a n t i a l l y   no  f a l s e   t w i s t e d   p o r t i o n s   t h e r e i n   and  u n i f o r m  

i n t e r l a c i n g   d e n s i t y .   However,  the  i n t e r l a c i n g   p i t ch   of  the  y a r n  

is  of ten   u n d e s i r a b l y   l a r g e   for   the  p roduc t i on   of  some  kinds  of  woven 

f a b r i c s   such  as  a  s a l t -   and  p e p p e r - l i k e   f a b r i c ,   a  s p r i n k l y   c o l o u r e d  

f a b r i c ,   Melange  f a b r i c   or  G r a n d r e l l e   f a b r i c ,   which  are  m a n u f a c t u r e d  

by,  for   example,  a  water   j e t   loom  or  an  a i r   j e t   loom.  The  i n v e n t o r  

of  the  p r e s e n t   i n v e n t i o n  h a s   a l so   found  tha t   the  consumption  o f  

compressed  f l u i d   of  the  s e m i c i r c u l a r   chamber  type  a p p a r a t u s   m u s t  

be  c o m p a r a t i v e l y   l a rge   in  o rder   to  ob t a in   an  i n t e r l a c e d   yarn  h a v i n g  

a  c e r t a i n   e x t e n t   of  coherency   f a c t o r   (CF-va lue) .   P r a c t i c a l l y ,   s i n c e  

the  compressed  a i r   is  c o m p a r a t i v e l y   expens ive   and  the  s e l l i n g   p r i c e  

of  an  i n t e r l a c e d   yarn  is  c o m p a r a t i v e l y   low,  m a n u f a c t u r e r s   of  i n t e r l a c e d  



yarns  have  been  e a g e r l y   a w a i t i n g   development  of  an  i n t e r l a c i n g   a p p a r a t u s  

which  can  produce  a  good  q u a l i t y   i n t e r l a c e d   yarn  with  small  consumpt ion  

of  compressed  a i r .  

An  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  p rov ide   an  i n t e r l a c i n g  

a p p a r a t u s   which  enab les   the  easy  p roduc t ion   of  an  i n t e r l a c e d   y a r n  

having  s u b s t a n t i a l l y   no  f a l s e   tw i s t ed   p o r t i o n s   t h e r e i n   and  h a v i n g  

a  c o m p a r a t i v e l y   small   i n t e r l a c i n g   p i t ch   which  is  s u i t a b l e   for  a 

f a b r i c   such  as  a  s a l t -   and  p e p p e r - l i k e   f a b r i c   or  a  s p r i n k l y   c o l o u r e d  

f a b r i c .  

Another   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  provide   an  i n t e r -  

l a c i n g   a p p a r a t u s   which  enab l e s   the  p roduc t ion   of  an  i n t e r l a c e d   y a r n  

with  a  c o m p a r a t i v e l y   small   amount  of  consumption  of  compressed  f l u i d .  

A  f u r t h e r   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  provide  an 

i n t e r l a c i n g   appa ra tu s   which  is  simple  in  c o n s t r u c t i o n   and  easy  t o  

manufac tu re   and  assemble  and  which  can  be  m a i n t a i n e d  e a s i l y .  

The  appa ra tus   for   i n t e r l a c i n g   m u l t i f i l a m e n t   yarn  of  the  p r e s e n t  

i n v e n t i o n   is  c h a r a c t e r i s e d   in  t h a t :  

(a)  the  p e r i p h e r a l   wall  of  the  chamber  i n to   which  the  j e t  

nozzle   opens  i n c l u d e s :   a  f i r s t   wall  which  l i e s   on  a   plane  e x t e n d i n g  

along  the  chamber  and  a  second  wal l ,   the  s ides   of  which  are  c o n n e c t e d  

to  the  s ides   of  the  f i r s t   wall   so  tha t   the  c i r c u m f e r e n c e   of  t h e  

chamber  is  s u b s t a n t i a l l y   enc losed   by  the  f i r s t   and  second  w a l l s ,  

except   for  a  yarn  s t r i n g - u p   s l i t   if   t h i s   is  p r o v i d e d ;  

(b)  the  second  wall   is  s u b s t a n t i a l l y   symmet r i ca l   with  r e s p e c t  

to  an  imaginary   s t a n d a r d   plane  which  l i e s   along  the  axis   of  t h e  

chamber,  and  which  b i s e c t s   and  is  p e r p e n d i c u l a r   to  the  f i r s t   w a l l ;  

(c)  in  a  cross  s e c t i o n   through  the  chamber,  taken  along  a  p l a n e  



p e r p e n d i c u l a r   to  the  axis  of  the  chamber,  the  second  wall  has  a  .  

p o r t i o n   which  is  s e m i c u r c u l a r   and  two  f u r t h e r   p o r t i o n s ,   j o i n i n g  

the  ends  of  the  s e m i c i r c l e   to  the  s ides   of  the  f i r s t   p o r t i o n ,   t h e s e  

f u r t h e r   p o r t i o n s   being  e i t h e r   p l ana r   or  curv ing   i n w a r d l y ;  

(d)  the  f l u i d   j e t   nozz le   opens  in to   the  second  wall  s u b s t a n t -  

i a l l y   at   a  p o s i t i o n   i n t e r s e c t i n g   the  second  wall  and  said  i m a g i n a r y  

s t a n d a r d   p lane ;   and 

(e)  the  f l u i d   nozzle   communicates  with  a  passage  for  i n t r o d u c -  

ing  a  j e t   of  f l u i d ,   which  passage   is  formed  in  the  body  member  and 

which  is  open  to  the  o u t s i d e   of  the  body  member. 

As  seen  in  the  said  c ross   s e c t i o n ,   the  further  p o r t i o n s   o f  

the  second  wall   may  each  appear   as  an  arc  having  the  same  r a d i u s  

as  the  s e m i c i r c l e   and  c o n t i n u i n g   the  c i r c u m f e r e n c e   of  the  s e m i c i r c l e ,  

a  t a n g e n t   to  the  s e m i c i r c l e   or  pa r t   of  a  curve  which  would  l i e   between 

the  arc  and  the  t a n g e n t .  

The  a p p a r a t u s   having  a  chamber  formed  in  one  of  such  c r o s s -  

s e c t i o n a l   c o n f i g u r a t i o n s   is  p r e f e r a b l e   for  p r e v e n t i n g   a  u n i d i r e c t i o n a l  

and  c o n t i n u o u s   r o t a t i o n   of  a  yarn  and  for  i m p a r t i n g   a  p e r i o d i c ,  

s t a b l e   and  s u f f i c i e n t   opening  o p e r a t i o n   to  a  yarn  dur ing   i n t e r l a c i n g  

t r e a t m e n t ,   and  f u r t h e r   for  i m p a r t i n g   i n t e r l a c i n g   having  a  compara-  

t i v e l y   smal l   i n t e r l a c i n g   p i t ch   to  a  yarn  pass ing   through  the  chamber. 

The  a p p a r a t u s   having  a  chamber  formed  in  one  of  such  c r o s s - s e c t i o n a l  

c o n f i g u r a t i o n s   is  a lso  p r e f e r a b l e   for  impa r t i ng   i n t e r l a c i n g   to  a  

yarn  wi th   a  c o m p a r a t i v e l y   small  consumption  of  compressed  a i r .  

The  c r o s s - s e c t i o n a l   shape  and  d imension  of  the  chamber  may  be  s e l e c t e d  

in  a c c o r d a n c e   with  the  yarn  t r e a t i n g   c o n d i t i o n s   such  as  a  yarn  d e l i v e r y  

speed,   t e n s i o n   in  the  yarn,   the  t o t a l   den ie r   of  the  yarn,   the  number 

of  the  f i l a m e n t s ,   the  f i l a m e n t   d e n i e r   or  the  m a t e r i a l   of  the  f i l a m e n t .  



In  an  embodiment  of  the  p r e sen t   i n v e n t i o n   which  is  most  a v a i l -  

able,  the  c r o s s - s e c t i o n a l   c o n f i g u r a t i o n   of  the  chamber  c o n s i s t s  

of  an  arc  which  is  more  than  a  s e m i c i r c l e   and  a  chord  which  s u b t e n d s  

the  arc,   the  arc  r e p r e s e n t i n g   the  second  wall  and  the  chord  r e p r e s e n t -  

ing  the  f i r s t   w a l l .   According  to  th i s   embodiment,  s t a b i l i t y   o f  

the  yarn  motion  w i t h i n   the  chamber  is  enhanced.   I t   is  p r e f e r a b l e  

that   the  width  of  the  f i r s t   wall  is  g r e a t e r   than  half  the  d i a m e t e r ,  

more  p r e f e r a b l y   l a r g e r   than  the  d i amete r ,   of  the  o u t l e t   of  the  f l u i d  

j e t   nozz le ,   and  t h a t   the  d i s t a n c e   between  the  l ine   pass ing   t h r o u g h  

both  ends  of  the  s e m i c i r c u l a r   po r t ion   and  the  f i r s t   wall  in  a  d i r e c t i o n  

p e r p e n d i c u l a r   to  the  f i r s t   wall  is  g r e a t e r   than  one  t w e n t i e t h ,   more 

p r e f e r a b l y   g r e a t e r   than  one  t en th ,   of  the  d i ame te r   of  the  s e m i c i r c u l a r  

po r t ion ,   for   o b t a i n i n g   much  more  enhanced  s t a b i l i t y   of  the  y a r n  

motion  w i th in   the  chamber .  

As  w i l l   be  exp la ined   with  r e f e r e n c e   to  a  f u r t h e r   embodiment ,  

in  a d d i t i o n   to  the  en t r ance   and  ex i t   for  d e l i v e r i n g   a  yarn  to  be 

t r e a t e d ,   i t   is  p r e f e r a b l e   tha t   a  yarn  s t r i n g - u p   s l i t   for  i n t r o d u c i n g  

a  con t inuous   yarn  to  the  chamber  upon  the  commencement  of  the  y a r n  

t r e a t m e n t   and  for   d i s c h a r g i n g   the  con t inuous   yarn  from  the  chamber  

upon  the  s toppage   of  the  yarn  t r e a t m e n t   is  formed  on  the  body  member, 

so  tha t   the  yarn  can  be  handled  e a s i l y   upon  the  commencement  and 

stoppage  of  the  yarn  t r e a t m e n t .   In  th i s   case  the  s t r i n g - u p   s l i t  

should  be  formed  on  the  s e m i c i r c l e   po r t i on   of  the  second  wall  a l o n g  

the  axis   of  the  chamber,  p r e f e r a b l y   at  the  i n t e r s e c t i o n   of  the  s e c o n d  

wall  and  imag ina ry   s t andard   plane.   If  the  s t r i n g - u p   s l i t   is  fo rmed 

on  one  of  the  f u r t h e r   p o r t i o n s   of  the  s e c o n d  w a l l   or  on  the  f i r s t  

wall ,   the  s t a b i l i t y   of  the  yarn  movement  dur ing   the  yarn  t r e a t m e n t  



may  be  dec reased   or  the  runn ing   yarn  may  be  e x p e l l e d   to  the  o u t s i d e  

of  the  body  member  th rough  the  s t r i n g - u p   s l i t   whi le   the  yarn  i s  

being  t r e a t e d .   In  the  embodiment  having  the  s t r i n g - u p   s l i t ,   i t  

is  p r e f e r a b l e   t ha t   the  d i a m e t e r   of  the  o u t l e t   of  t h e  f l u i d  j e t   n o z z l e  

is  l a r g e r   than  the  width   of  the  s t r i n g - u p   s l i t   in  o rder   to  reduce  the  r i s k  

of  yarn  being  e x p e l l e d   from  the  s t r i n g - u p   s l i t .  

As  i l l u s t r a t e d   in  a  s t i l l   f u r t h e r   embodiment  of  the  p r e s e n t  

i n v e n t i o n ,   to  f a c i l i t a t e   the  des ign ,   m a n u f a c t u r e ,   assembly  and  d i s -  

m a n t l i n g   of  the  a p p a r a t u s ,   the  body  member  may  i n c l u d e   a  f i r s t   w a l l  

p iece   on  which  the  f i r s t   wall   is  formed,  and  a  second  wall  p i e c e  

on  which  the  second  wal l   is  formed  and  which  i n c l u d e s   an  e n t r a n c e  

c i r c u l a r   wall   p o r t i o n   and  an  ex i t   c i r c u l a r   wall   p o r t i o n ,   the  f i r s t  

and  second  wall   p i eces   be ing   d e t a c h a b l y   assembled  to  form  the  chamber .  

In  t h i s   embodiment,  i t   is  p r e f e r a b l e   t ha t   the  f i r s t   wall  is  made 

of  ceramic  which  is  d u r a b l e   a g a i n s t   a b r a s i o n   and  the  second  w a l l  

is  made  of  meta l ,   such  as  b r a s s ,   s t e e l   or  s t a i n l e s s   s t e e l ,   which  

is  easy  to  m a n u f a c t u r e   p r e c i s e l y ,   so  t ha t   a b r a s i o n   of  the  f i r s t  

wal l   because  of  the  yarn  c o n t a c t   and  f l u i d   c o n t a c t   is  small  and 

so  t ha t   the  f l u i d  j e t   nozz le   can  be  formed  p r e c i s e l y   on  the  s econd  

w a l l .  

In  ano the r   embodiment  of  the  p r e s e n t   i n v e n t i o n ,   the  body  member 

i n c l u d e s :   one  wall   p iece   on  which  the  f i r s t   wall   and  a  par t   o f  

the  second  wall  are  p rov ided ;   and  ano the r   wall   p iece   on  which  t h e  

r emain ing   pa r t   of  the  second  wall  is  formed,  the  two  wall  p i e c e s  

being  d e t a c h a b l y   assembled   to  form  the  chamberr ,   l e a v i n g   be tween  

them  a  small   gap  to  form  the  s t r i n g - u p   s l i t   for   i n t r o d u c i n g   and 

d i s c h a r g i n g   y a r n .  

In  an  a p p a r a t u s   of  the  p r e s e n t   i n v e n t i o n  ,   i t   is  p r e f e r a b l e  

t h a t   the  chamber  is  formed  from  one  body  member  made  of  c e r a m i c ,  



so  t h a t   t he re   is  no  meeting  l i n e   on  the  wall  of  the  chamber  formed  by 

the  i n t e r f a c e  b e t w e e n   two  d i f f e r e n t   body  e lements ,   a  meeting  l i n e  

which  occu r s   when  the  body  member  c o n s i s t s   of  two  or  more  body  e l e m e n t s  

and  which  sometimes  causes  c a t c h i n g   of  a  f i l a m e n t   or  f i l a m e n t s   o f  

the  yarn  pa s s ing   through  the  c h a m b e r .  

Some  embodiment  of  the  p r e s e n t   i n v e n t i o n   wi l l   now  be  e x p l a i n e d  

with  r e f e r e n c e   to  the  accompanying  drawings  w h e r e i n ;  

Fig.   1  is  a  cross  s e c t i o n a l   e l e v a t i o n a l   view  of  a  f i r s t   embodi-  

ment  of  the  p resen t   i n v e n t i o n ,   which  view  is  taken  along  a  p l a n e  

p e r p e n d i c u l a r   t o  t he   axis  of  the  embodiment ;  

Fig.   2  is  a  cross  s e c t i o n a l   s ide   view  of  the  f i r s t   embodiment 

shown  in  Fig.  1  

F igs .   3a,  3b  and  3c  are  c ross   s e c t i o n a l   e l e v a t i o n a l   v i e w s  

of  chambers  in  a  second  embodiment,  the  f i r s t   embodiment  and  a  t h i r d  

embodiment  of  the  p resen t   i n v e n t i o n ,   in  order   to  exp la in   the  r a n g e  

of  p r a c t i c a l   m o d i f i c a t i o n s   of  the  c o n f i g u r a t i o n s   t h e r e o f ;  

F i g .  4   is  a  cross  s e c t i o n a l   e l e v a t i o n a l   view  of  a  f o u r t h   embodi-  

ment  of  the  p resen t   i n v e n t i o n ;  

Fig.   5  is  a  cross  s e c t i o n a l   e l e v a t i o n a l   view  of  a  f i f t h   embodi-  

ment  of  the  p resen t   i n v e n t i o n ;  

Fig.   6  is  a  cross  s e c t i o n a l   view  of  a  s i x th   embodiment  o f  

the  p r e s e n t   i n v e n t i o n ;  

Fig.   7  is  a  f ragmenta ry   view  taken  in  the  d i r e c t i o n   of  t h e  

arrows  XI-XI  of  Fig.  6 ;  

Fig.   8  is  a  side  view  of  a  lower  housing  member  in  a  s e v e n t h  

embodiment  of  the  p resen t   i n v e n t i o n ;  

Fig.   9  is  a  f r agmenta ry   view  taken  in  the  d i r e c t i o n   of  t h e  

arrows  X2-X2  of  Fig.  8;  



Fig.  10  is  a  s ide   view  in  the  d i r e c t i o n   of  arrows  X3-X3  o f  

Fig.   8 ;  

Fig.   11  is  a  c ross   s e c t i o n a l   e l e v a t i o n a l   view  of  an  e i g h t h  

embodiment  of  the  p r e s e n t   i n v e n t i o n ;  

Fig.   12  is  a  bottom  end  view  of  the  e i g h t h   embodiment  shown 

in  Fig.  11;  

Fig.   13  is  a  c ross   s e c t i o n a l   e l e v a t i o n a l   view  of  a  n in th   embodi -  

ment  of  the  p r e s e n t   i n v e n t i o n ;  

F igs .   14a  and  14b  are  r e s p e c t i v e l y   a  p a r t i a l   c ross   s e c t i o n a l  

e l e v a t i o n a l   view  of  a  chamber  of  an  i n t e r l a c i n g   a p p a r a t u s   in  t h e  

p r i o r   a r t   and  a  f r a g m e n t a r y   view  taken  in  the  d i r e c t i o n   of  the  a r r o w s  

X4-X4  of  Fig.   1 4 a ;  

F igs .   15a  and  15b  are  r e s p e c t i v e l y   a  p a r t i a l   c ross   s e c t i o n a l  

e l e v a t i o n a l   view  of  a  chamber  of  ano the r   i n t e r l a c i n g   appa ra tu s   i n  

the  p r i o r   a r t   and  a  f r a g m e n t a r y   view  taken  in  the  d i r e c t i o n   of  t h e  

arrows  X5-X5  of  Fig.   1 5 a ;  

F igs .   16a  and  16b  are  r e s p e c t i v e l y   a  p a r t i a l   c ross   s e c t i o n a l  

e l e v a t i o n a l   view  of  a  chamber  of  an  i n t e r l a c i n g   a p p a r a t u s   of  t h e  

p r e s e n t   i n v e n t i o n   and  a  f r a g m e n t a r y   view  taken  i n  t h e   d i r e c t i o n  

of  t h e  a r r o w s   X6-X6  of  Fig.   16a;  and 

Fig.  17  is  a  graph  which  shows  e x p e r i m e n t a l   r e s u l t s   on  p r i o r   a r t  

a p p a r a t u s   and  on  the  p r e s e n t   i n v e n t i o n .  

F igs .   1  and  2  are  c ross   s e c t i o n a l   e l e v a t i o n a l   and  cross  s e c t i o n a l  

s ide  views  of  the  f i r s t   embodiment  of  the  p r e s e n t   i n v e n t i o n .   R e f e r r -  

ing  to  F igs .   1  and  2,  an  i n t e r l a c i n g   a p p a r a t u s   1  of  the  p r e s e n t  

i n v e n t i o n   compr i ses   a  body  member  2.  The  body  member  2  has  formed 

t h e r e i n   a  yarn  t r e a t i n g   chamber  3  which  is  p rovided   with  an  e n t r a n c e  

4  and  an  e x i t   5  (see  Fig.   2).  The  chamber  3  is  enc losed   with  a  



planar   r e c t a n g u l a r   f i r s t   wall  6  and  a  p a r t - c y l i n d r i c a l   second  wall  7 .  

The  f i r s t   wall   6  is  formed  on  a  plane  e x t e n d i n g   p a r a l l e l   to  the  a x i s  

of  the  chamber  3  and  has  a  width  W  as  shown  in  Fig.  1,  and  a  l eng th   Nt, 

as  shown  in  Fig.  2.  As  seen  in  cross  s e c t i o n   in  Fig.  1,  the  s e c o n d  

wall  7  may  be  r ega rded   as  having  a  s e m i c i r c u l a r   p o r t i o n   7A  and  two 

f u r t h e r   segmenta l   p o r t i o n s   7R  and  7 L .  T h e   lower  ends  of  s e m i -  

c i r c u l a r   p o r t i o n   7A  are  connected  to  the  upper  ends  of  the  s e g m e n t a l  

p o r t i o n s   7R  and  7L  r e s p e c t i v e l y .   The  lower  ends  of  the  s e g m e n t a l  

p o r t i o n s   7R  and  7L  are  connected  to  the  s ides   of  the  f i r s t   wall  6 

r e s p e c t i v e l y .   The  r ad ius   of  each  of  the  segmenta l   p o r t i o n s   7R  and  7L 

is  the  same  as  the  r ad ius   of  the  s e m i c i r c u l a r   p o r t i o n   7A.  Each  c i r c -  

u m f e r e n t i a l   l e n g t h   of  the  segmental   p o r t i o n s   7R  and  7L  in  Fig.  1  i s  

the  same.  As  a  r e s u l t ,   the  chamber  3  is  symmet r i ca l   with  r e s p e c t  

to  an  imaginary   s t a n d a r d   plane  L  which  passes   through  the  cen t r e   6 a  

of  the  f i r s t   wall   6  in  a  d i r e c t i o n   p e r p e n d i c u l a r   to  the  f i r s t   wall  6 

and  which  ex tends   along  the  axis  of  the  chamber  3.  The  o u t l e t   8  o f  

a  f l u i d   j e t   nozz le   9  which  is  u t i l i z e d   to  e j e c t   a  f l u i d   j e t   for  t r e a t -  

ing  a  yarn  Y  (see  Fig.  2)  pass ing   through  the  chamber  3  is  l o c a t e d  

in  the  second  wall  7.  The  o u t l e t   8  of  the  f l u i d   j e t   nozzle  9  l i e s   a t  

a  p o s i t i o n   i n t e r s e c t i n g   the  imaginary  s t anda rd   plane  L  and  the  s e c o n d  

wall  7  so  tha t   f l u i d   j e t   flow  F  e j e c t e d   from  the  o u t l e t   8  is  d i r e c t e d  

towards  the  f i r s t   wall  6.  The  nozzle   9  for  i n t r o d u c i n g   the  f l u i d   j e t  

is  formed  in  the  body   member  2  and  has  an  opening  10  at  the  e x t e r n a l  

su r face   of  the  member  2.  R e f e r r i n g   to  Fig.  2,  a  guide  11a  is  l o c a t e d  

upstream  of  the  en t r ance   4  of  the  chamber  3  and  a  guide  11b  is  l o c a t e d  

downstream  of  the  ex i t   5  of  the  chamber  3 .  

An  i n t e r l a c i n g   o p e r a t i o n   in  the  chamber  3  w i l l   not  be  e x p l a i n e d  

by  way  of  example  wherein  the  appa ra tus   i l l u s t r a t e d   in  Figs.   1  and  2 

is  u t i l i z e d   and  a  running  yarn  Y  (Fig.  2)  is  d e l i v e r e d   between  t h e  



guides   11a  and  11b  through  the  chamber  3  of  the  appa ra tus   1.  I n t o  

t h i s   chamber  a i r   in  a  p r e s s u r i z e d   c o n d i t i o n   is  e j e c t ed   through  t h e  

o u t l e t   8  of  the  f l u i d   j e t   nozz le   so  t h a t   the  yarn  Y  is  s u b j e c t e d  

to  an  i n t e r l a c i n g   o p e r a t i o n   by  flow  F  c r e a t e d   by  the  f l u id   j e t .   The  f l u i d  

j e t   flow  F  p roceeds   along  the  imag ina ry   s t a n d a r d   plane  L  and  i m p i n g e s  

upon  the  f i r s t   wal l   6  to  form  a  t u r b u l e n t   flow  and  then  s e p a r a t e s  

in to   two  f l u i d   f lows  FR  and  FL  which  advance  along  the  f i r s t   wall  6  and 

f u r t h e r   along  the  second  wall   7,  as  i l l u s t r a t e d   with  arrows  in  Fig.  1 .  

On  the  o t h e r   hand,  the  yarn  Y  (Fig.   2)  which  is  being  d e l i v e r e d  

w i th in   the  chamber  3  is  conveyed  to  the  imaginary   s t anda rd   p l a n e  

L  by  means  of  the  f l u i d   j e t   flow  F  and  then  is  pressed   upon  t h e  

f l a t   s u r f a c e   of  the  f i r s t   wall   6.  On  the  f l a t   s u r f a c e   of  the  f i r s t  

wall   6,  the  yarn  Y  is  s u b j e c t e d   to  the  t u r b u l e n t   flow  formed  by 

the  f l u i d   j e t   flow  F,  and  then  i n d i v i d u a l   f i l a m e n t s   c o n s t i t u t i n g  

the  yarn  Y are   s e p a r a t e d   from  each  o the r   and  the  yarn  is  o p e n e d .  

Since  at  the  same  time  the  i n d i v i d u a l   f i l a m e n t s   c o n s t i t u t i n g   t h e  

yarn  Y  move  f r e e l y ,   the  yarn  is  exposed  to  an  i n t e r l a c i n g   c o n d i t i o n ,  

wherein  the  i n d i v i d u a l   f i l a m e n t s   i n t e r m i n g l e   randomly  with  e a c h  

o t h e r ,   and  as  a  r e s u l t ,   an  i n t e r l a c e d   yarn  wherein  the  i n d i v i d u a l  

f i l a m e n t s   are  s e c u r e l y   i n t e r l a c e d   is  o b t a i n e d .   T h e r e a f t e r   the  y a r n  

Y  which  has  been  s u b j e c t e d   to  the  i n t e r l a c i n g   o p e r a t i o n   f o l l o w s  

e i t h e r   one  of  f l u i d   flows  FR  or  FL  f lowing   along  the  f l a t   s u r f a c e  

of  the  f i r s t   wal l   6  and  is  moved  to  e i t h e r   the  r i g h t   or  l e f t   p o r t i o n  

on  the  f l a t   s u r f a c e   of  the  f i r s t   wall   6.  Af te r   the  yarn  Y  is  moved 

to  the  s ide   of  the  f i r s t   wall   6,  i t   is  r a i s e d   along  the  wall  o f  

the  segment  p o r t i o n   7R  or  7L  c o n s t i t u t i n g   the  second  wall  7.  The 

yarn  Y  thus  r a i s e d   upwards  is  then  conveyed  again  to  the  i m a g i n a r y  

s t a n d a r d   plane  L  by  means  of  t h e  f l u i d   flow  FR  or  FL,  and  t h e  



movement  is  p e r i o d i c a l l y   and  s t a b l y   r e p e a t e d   in  the  f o r ego ing   manner .  

The  yarn  Y  thus  o b t a i n e d   a f t e r   i t   is  d e l i v e r e d   from  the  chamber 

3  is  h igh ly   i n t e r l a c e d   with  a  c o m p a r a t i v e l y   small   i n t e r l a c i n g   p i t c h .  

Figs .   3a,  3b  and  3c  are  cross   s e c t i o n a l   e l e v a t i o n a l   v i ews  

of  chambers,   which  are  u t i l i z e d   to  e x p l a i n   p r a c t i c a l   m o d i f i c a t i o n s  

of  the  c o n f i g u r a t i o n s   of  the  chamber  in  the  p r e s e n t   i n v e n t i o n .  

Fig.  3a  shows  a  chamber  3a  in  the  second  embodiment  which  is  e n c l o s e d  

with  a  s e m i c y l i n d r i c a l   po r t ion   7A  having  a  r a d i u s   R,  two  p lanar   p o r t i o n s  

7TR  and  7TL  which  are  t a n g e n t i a l   to  the  p o r t i o n   7A,  and  a  p l a n a r  

f i r s t   wall   6  having  a  width  W  which  as  seen  in  c r o s s - s e c t i o n   i s  

equal  to  twice  the  r ad ius   R.  There  is  a  d i s t a n c e   H  between  t h e  

f i r s t   wall  6  and  the  imaginary  plane  forming  the  bottom  of  the  s e m i -  

c y l i n d r i c a l   p o r t i o n   7A.  Fig.  3b  shows  a  chamber  3b  c o r r e s p o n d i n g  

to  the  f i r s t   embodiment  shown  in  Fig.  1,  which  is  enc losed   with  a  s e m i -  

c y l i n d r i c a l   p o r t i o n   7A  having  a  r ad ius   R,  p a r t - c y l i n d r i c a l   p o r t i o n s  

7R  and  7L,  each  of  which  has  a  r ad ius   RR  or  RL,  equal  to  the  r a d i u s  

R  of  the  s e m i c i r c l e   7A,  and  a  p lanar   f i r s t   wall   6  having  a  w i d t h  

W.  Fig.  3c  shows  a  chamber  3c  in  the  t h i r d   embodiment  which  i s  

enclosed  with  a  p l ana r   f i r s t   wall  6  and  a  s e c o n d  w a l l   7  having  a  

s e m i c y l i n d r i c a l   po r t i on   7A  having  a  r a d i u s   R,  p a r t - c y l i n d r i c a l   p o r t i o n s  

7CR  and  7CL  each  of  which  has  a  r ad ius   RR  or  RL  g r e a t e r   than  t h e  

rad ius   R,  the  axes  of  these  p a r t - c y l i n d r i c a l   p o r t i o n s   ly ing   a l o n g  

the  imaginary   plane  forming  the  bottom  of  the  s e m i c y l i n d r i c a l   p o r t i o n  

7A.  In  F igs .   3b  and  3c,  as  with  Fig.  3a,  H  r e p r e s e n t s   the  d i s t a n c e  

between  t h i s   imaginary   plane  and  the  f i r s t   wall  6 .  

The  f o u r t h   embodiment  i l l u s t r a t e d   in  Fig.  4  is  a  m o d i f i c a t i o n  

of  the  f i r s t   embodiment  shown  in  Figs.   1  and  2  as  r egards   t h e  



d i r e c t i o n   of  the  f l u i d   j e t   e j e c t e d   from  the  o u t l e t   8.  Fig.  4  i s .  

a  c ros s   s e c t i o n a l   e l e v a t i o n a l   view.  In  Fig.   4,  the  d i r e c t i o n   of  t h e  

f l u i d   j e t   which  is  d e f i n e d   by  the  angle Q  is  an  acu te   angle.   The  f i f t h  

embodiment  i l l u s t r a t e d   in  Fig.   5  is  also  a  m o d i f i c a t i o n   of  the  f i r s t  

embodiment  as  r e g a r d s   the  d i r e c t i o n   of  the  f l u i d   j e t   e j ec t ed   from 

the  o u t l e t   8.  F i g .  5   is  a  c ross   s e c t i o n a l   e l e v a t i o n a l   view.  I n  

Fig.   5,  the  d i r e c t i o n   of  the  f l u i d   j e t   which  is  d e f i ned   by  the  a n g l e  

.Q  is  an  ob tuse   a n g l e .  

Fig .   6  is  a  c ross   s e c t i o n a l   e l e v a t i o n a l   view  of  the  s i x t h  

embodiment  of  the  p r e s e n t   i n v e n t i o n   and  Fig.  7  is  a  f r a g m e n t a r y  

view  taken  in  the  d i r e c t i o n   of  the  arrows  Xl-Xl  of  Fig.   6.  The  s i x t h  

embodiment  has  an  i m p o r t a n t   d i f f e r e n c e   from  the  f i r s t   embodiment 

i l l u s t r a t e d   in  F igs .   1  and  2  in  tha t   i t   is  p rov ided   with  a  s t r i n g - u p  

s l i t   12.  The  s t r i n g - u p   s l i t   12  is  u t i l i z e d   fo r   i n t r o d u c i n g   a  y a r n  

Y  t h e r e t h r o u g h   in to   the  chamber  3  upon  the  commencement  of  the  y a r n  

t r e a t i n g   o p e r a t i o n   and  for   d i s c h a r g i n g   the  yarn  Y  t h e r e t h r o u g h   f rom 

the  chamber  3  upon  the  s toppage   of  the  yarn  t r e a t i n g   o p e r a t i o n .  

R e f e r r i n g   to  F igs .   6  and  7,  the  yarn  t r e a t i n g   a p p a r a t u s   1  c o m p r i s e s  

two  hous ing   members  13  and  14.  The  housing  member  13  has  a  chamber 

3  t h e r e i n   which  is  the  same  c o n s t r u c t i o n   as  the  chamber  3  shown 

in  F igs .   1  and  2  and  has  the  o u t l e t   8  of  a  f l u i d   j e t   nozzle  at  t h e  

top  of  the  chamber  3,  and  a  passage  9  which  communicates   with  t h e  

o u t l e t   8  and  which  has  an  opening  15  at  the  top  s u r f a c e   of  the  h o u s i n g  

member  13.  The  a p p a r a t u s   has  a  s t r i n g - u p   s l i t   16a ,16b ,   which  i s  

L-shaped  in  c r o s s - s e c t i o n   as  seen  in  Fig.  6,  and  which  runs  t h e  

whole  l e n g t h   of  the  chamber  3.  The  v e r t i c a l   pa r t   16a  of  the  s l i t  

ex tends   a long  the  imag ina ry   s t anda rd   p lane,   and  the  h o r i z o n t a l   p a r t  

16b,  which  is  formed  by  l ower ing   a  po r t ion   17  of  the  top  s u r f a c e  

of  the  hous ing   member  13,  j o i n s   the  top  of  the  pa r t   16a  to  g i v e  



communication  between  the  chamber  3  and  the  o u t s i d e   of  the  b o d y  

formed  by  the  housing  members.  The  housing  member  14  has  a  p a s s a g e  

18  t h e r e i n   for  the  f l u i d   j e t .   One  end  of  the  passage  18  opens  a t  

the  bottom  s u r f a c e   of  the  housing  14  and  the  o the r   end  of  the  p a s s a g e  

18  communicates  with  an  opening  19  provided  on  the  top  su r f ace   o f  

the  housing  member  14.  The  d iamete r   of  the  passage  18  in  the  h o u s i n g  

member  14  is  of  s m a l l e r   s i ze   than  the  d i ame te r   of  the  passage  9 

in  the  housing  member  13.  The  yarn  t r e a t i n g   a p p a r a t u s   1  is  c o n s t r u c t e d  

by  assembl ing   and  f a s t e n i n g   the  top  end  of  the  hous ing  member  13 

and  the  bottom  end  of  the  housing  member  14  in to   one  body  by  means 

of  a  screw  bo l t   20  which  is  th readed   in to   a  female  screw  21  formed 

in  the  housing  member  14.  A  yarn  Y  can  be  th readed   in to   the  chamber 

from  the  o u t s i d e   of  the  yarn  t r e a t i n g   a p p a r a t u s   1  by  pass ing   t h e  

yarn  Y  through  the  opening  12  in to   the  s t r i n g - u p   s l i t   1 6 b , 1 6 a .  

In  the  s i x th   embodiment  i l l u s t r a t e d ,   the  d i a m e t e r s   of  the  p a s s a g e s  

9  and  18  are  s e l e c t e d   to  be  l a r g e r   than  the  wdith  of  the  s t r i n g -  

up  s l i t   16a,  as  shown  in  Figs .   6  and  7 .  

The  seventh  embodiment  of  the  p r e s e n t   i n v e n t i o n   wi l l   be  e x p l a i n e d  

with  r e f e r e n c e   to  F igs .   8,  9  and  10.  Figs .   8,  9  and  10  show  a  l o w e r  

housing  member  22  which  i s  a   m o d i f i c a t i o n   of  the  lower  housing  member 

13  u t i l i z e d   in  the  yarn  t r e a t i n g   appa ra tu s   i l l u s t r a t e d   in  F i g s .  

6  and  7.  Fig.  8  is  a  s ide   view  o f  a   lower  housing  member  w h i c h .  

is  a v a i l a b l e   as  a  lower  housing member  in  the  seven th   embodiment 

mentioned  above.  Fig.  9  is  a  f r agmen ta ry   view  taken  in  the  d i r e c t i o n  

of  the  arrows  X2-X2  of  Fig.  8,  and  F ig .   10  is  a  s ide  view  in  t h e  

d i r e c t i o n   of  the  arrows  X3-X3  of  Fig.  8.  R e f e r r i n g   to  Figs.   8,  9  and 

10,  the  lower  housing  22  comprises   two  p a r t s .   One  of  the  p a r t s  

i s  a   f i r s t   wall  body  n e n b e r  2 2 a   and  the  o the r   is  a  second  wall  body 



member  22b.  In  the  m a n u f a c t u r e   of  the  second  wal l   body  member  22b 

a  c y l i n d r i c a l   hole  25  has  been  bored  t h e r e t h r o u g h   from  the  e n t r a n c e  

s ide   25A  to  the  e x i t   s ide   25B  and  t h e r e a f t e r   the  lower  por t ion   o f  

the  body  has  been  cut  out  to  form  a  r e c e s s   which  is  s u b s t a n t i a l l y  

r e c t a n g u l a r   as  seen  in  o r t h o g o n a l   c r o s s - s e c t i o n s ,   so  tha t   the  h o l e  

25  has  an  opened  p o r t i o n   23  a long  the  axis   of  the  hole  25  and  n o n -  

opened  p o r t i o n s   24a  and  24b  at  the  two  end  p o r t i o n s   of  the  body 

a long  the  axis   of  the  hole .   The  second  wall   body  member  22b  also  h a s  

the  v e r t i c a l   par t   of  a  s t r i n g - u p   s l i t   16a,  a  f l u i d   j e t   passage  9 

and  a  lowered  s u r f a c e   p o r t i o n   17  on  the  top  s u r f a c e   of  the  l o w e r  

hous ing   member  in  the  same  manner  as  shown  in  F igs .   6  and  7.  The 

f i r s t   wall   body  member  22a  is  made  from  a  p l a t e   and  is  a s sembled  

and  f a s t e n e d   to  the  opened  p o r t i o n   23  of  the  second  wall  body  member 

22b  so  as  to  form  a  chamber  3  for   yarn  t r e a t i n g   having  a  f i r s t   w a l l  

p rov ided   by  the  f l a t   s u r f a c e   of  the  f i r s t   wall   body  member  22a  and 

a  second  wall  p rov ided   by  the  c i r c u l a r   s u r f a c e   of  the  hole  b o r e d  

in  the  second  wall  body  member  22b.  In  t h i s   s even th   embodiment,  

t h e r e   are  an  e n t r a n c e   c i r c u l a r   wall  p o r t i o n   25a  and  an  ex i t   c i r c u l a r  

wal l   p o r t i o n   25b  formed  by  the  f u l l   c i r c u l a r   wal l   p o r t i o n s   of  t h e  

hole   25  remain ing   at  the  two  ends  t h e r e o f .   The  yarn  t r e a t i n g   a p p a r a t u s  

of  the  seventh  embodiment  of  the  p r e s e n t   i n v e n t i o n   is  obta ined  by 

a s s e m b l i n g   and  f a s t e n i n g   the  lower  housing  member  22  shown  in  F i g s .  

8,  9  and  10  and  the  upper  hous ing   member  14  shown  in  Figs.   6  and  7  a t  

the  top  s u r f a c e   of  the  former  and  at  the  bottom  s u r f a c e   of  t h e  

l a t t e r   and  by  f a s t e n i n g   the  top  s u r f a c e   of  the  f i r s t   wall  body  member 

22a  tD  the  bottom  s u r f a c e   of  the  second  wall   member  22b  by  a  bo l t   20 .  

Figs .   11  and  12  are  a  c ross   s e c t i o n a l   e l e v a t i o n a l   view  and  a  

bot tom  end  view  of  the  e i g h t h   embodiment  of  the  p r e s e n t   i n v e n t i o n  



r e s p e c t i v e l y .   R e f e r r i n g   to  Figs .   11  and  12,  a  second  wall  body  member 

26  has  a  c y l i n d r i c a l   hole  27  bored  t h e r e t h r o u g h   from  one  side  to  t h e  

o p p o s i t e   s ide .   A  f l u i d   j e t   passage   28  is  p rovided  in  the  member  26 

so  t ha t   the  one  end  t h e r e o f   communicates  with  the  o u t l e t   29  of  a  f l u i d  

j e t   nozz le   provided  at  the  top  of  the  hole,   and  the  o ther   end  communica tes  

with  an  opening  30  p rovided   on  the  top  s u r f a c e   of  the  member  26.  

A  s t r i n g - u p   s l i t   31  is  p rov ided   not  at  the  top  of  the  hole  but  a t  

the  upper  s e m i c y l i n d r i c a l   p o r t i o n   of  the  hole  as  shown  in  Fig.  11, 

communicat ing  with  the  hole  27  and  the  o u t s i d e   of  the  second  w a l l  

body  member  26,  and  a  r e c t a n g u l a r   cut  off  p o r t i o n   32  is  provided  on 

the  bottom  su r face   of  the  second  wall  body  member  26  so  tha t   the  c u t  

ooff   plane  i n t e r s e c t s   with  the  lower  po r t i on   of  the  hole  27  and  t h e  

hole  is  opened  to  the  o u t s i d e   on  t h i s   cut  off   p o r t i o n .   A  f i r s t   w a l l  

body  member  33  is  made  of  a  p l a t e   which  is  secured   in to   the  r e c t a n g u l a r  

cut  off   por t ion   32  of  the  second  wall  body  member  26.  In  th is   embodiment ,  

a  yarn  t r e a t i n g   chamber  3  is  enc losed   by  the  f i r s t   wall  formed  by 

the  p l a t e   33  and  the  second  wall   which  is  the  wall   of  the  hole  27 

and  can  be  regarded  as  c o n s i s t i n g   of  a  s e m i c y l i n d r i c a l   por t ion   7A 

and  two  par t   c y l i n d r i c a l   p o r t i o n s , 7 R   and  7L  having  the  same  r a d i u s  

and  the  same  axis .   In  t h i s   embodiment,  there   are  an  en t rance   p o r t i o n  

34a  and  an  exi t   po r t ion   34b  each  of  which  has  a  c i r c u l a r   wall ,   a t  

the  two  end  po r t ions   of  the  second  wall  body  member  26 .  

Fig.  13  is  a  cross  s e c t i o n a l   e l e v a t i o n a l   view  of  the  n i n t h  

embodiment  of  the  p resen t   i n v e n t i o n  .   R e f e r r i n g   to  F ig .13 ,   the  y a r n  

t r e a t i n g   appara tus   1  compr ises   th ree   housing  members  35,  36  and  37 .  

The  housing  member  35  s e r v e s  a s   a  piece  for  forming  a  f i r s t   wall  38 

having  a  f l a t   su r f ace ,   a  p a r t   of  the  second  wall   having  a  p a r t  



c y l i n d r i c a l   s u r f a c e   and  one  s ide  s u r f a c e   40a  of  a  s t r i n g - u p   s l i t   40 .  

The  hous ing  member  36  se rves   as  a  p iece   for   forming  a  remaining  p a r t  

of  second  wal l   41,  the  o the r   s ide   s u r f a c e   40b  of  the  s t r i n g - u p   s l i t  

40  and  a  pa r t   of  f l u i d   j e t   passage  42.  The  housing  member  37  s e r v e s  

as  a  p iece   for   forming  a  r emain ing   p a r t   o f  f l u i d   j e t   passage  4 3 .  

The  th ree   hous ing   members  35,  36  and  37  are  assembled  and  are  f a s t e n e d  

in  one  body  member  by  means  of  screw  b o l t   44  which  is  threaded  w i t h  

a  female  screw  t h read   45  formed  in  the  hous ing   37  to  form  the  chamber  

3,  the  s t r i n g - u p   s l i t   40  and  the  f u l l   f l u i d   j e t   passage  46.  

With  r e f e r e n c e   to  some  examples ,   d imens ions   in  ac tua l   a p p a r a t u s  

a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n ,   e s p e c i a l l y   d imensions   to  the  chamber,  

w i l l   be  g iven  h e r e i n b e l o w .   I t  s h o u l d   be  noted  tha t   the  d i m e n s i o n s  

should  be  s e l e c t e d   at  a p p r o p r i a t e   v a l u e s   based  on  yarn  t r e a t i n g   c o n d i t i o n s ,  

such  as  the  kind  of  yarn  to  be  t r e a t e d ,   yarn  speed,  t ens ion   in  t h e  

yarn  and  the  p r e s s u r e   of  f l u i d ,   t a k i n g   i n to   c o n s i d e r a t i o n   the  b a s i c  

t e c h n i c a l   concep t   of  the  p r e s e n t   i n v e n t i o n .  

COMPARATIVE  EXAMPLES  A1  and  B1,  and  EXAMPLE  1 

Yarn  to  be  t r e a t e d :   Fa lse   t w i s t e d   yarn  of  p o l y e t h y l e n e   t e r e -  

p h t h a l a t e   having   a  t o t a l   den ie r   of  150  d e n i e r   and  c o n s t i t u t e d   by  48 

f i l a m e n t s .  

Yarn  speed:   Feeding  to  the  chamber  at  450  m/min,  

Drawing  from  the  chamber  at  450  m/min.  There  is  no  p o s i t i v e   r e l a x .  

F lu id   to  be  e j e c t e d :   Amount  of  f l u i d   s u p p l i e d   is  shown  i n  

Fig.  17 .  

Shape  of  chambers:   The  shape  of  chamber  A  ( p r i o r   ar t )   u s e d  

in  COMPARATIVE  EXAMPLE  A1,  which  has  a  c i r c u l a r   cross   s e c t i o n ,   i s  

shown  in  F igs .   14a  and  14b.  The  shape  of  chamber  B  (p r io r   a r t )   u sed  



in  COMPARATIVE  EXAMPLE  B1,  which  has  a  s e m i c i r c u l a r   cross  s e c t i o n ,  

is  shown  in  F igs .   15a  and  15b.  The  shape  of  chamber  C  ( p r e s e n t   i n v e n t i o n )  

used  in  EXAMPLE  1,  which  has  the  same  c o n s t r u c t i o n   as  shown  in  F i g s .  

6  and  7,  is  shown  in  Figs.   16a  and  16b.  

Main  d imens ions   in  the  va r ious   a p p a r a t u s   are  as  f o l l o w s .   (Note  

that   the  symbols  are  i l l u s t r a t e d   in  Figs.   14a,  14b,  15a,  15b,  16a 

and  1 6 b ) .  

Note:  R  --  r ad ius   of  c i r c u l a r   p o r t i o n   of  the  chamber ,  

H  --  d i s t a n c e   between  the  l i ne   pass ing   through  the  ends  of  s e m i c i r c l e  

and  the  bottom  of  the  chamber,  W  - -  w i d t h   of  the  bottom  f l a t   p o r t i o n  

of  the  chamber,  d  --  d iameter   of  the  nozz le ,   d1  -  d i a m e t e r   of  t h e  

condui t   to  the  nozz le ,   SL  --  width  of  the  s t r i n g - u p   s l i t ,   and 

NL  --  l eng th   of  the  chamber  along  the  axis  of  the  chamber .   The  e x -  

per iments   were  conducted  by  changing  the  amount  of  f l u i d   s u p p l i e d  

to  the  chambers   and  the  CF  value  of  the  o b t a i n e d   i n t e r l a c e d   y a r n s  

were  measured.   The  r e s u l t s   are  shown  in  Fig.  17  with  a  graph.   I n  

Fig.  17  the  o r d i n a t e   r e p r e s e n t s   a CF  value  while   the  a b s c i s s a   r e p r e s e n t s  

the  volume  of  consumption  of  f l u i d ,   and  the  curves  A,  B and  C  show 

the  r e s u l t s   of  the  COMPARATIVE  EXAMPLES  A1  and  B1  and  EXAMPLE  1 

r e s p e c t i v e l y .  



The  CF  value   was  measured  by  "AUTOMATIC  YARN-ENTANGLEMENT 

TESTER  TYPE  R-2040"  produced  by  R o t h s c h i l d   Co.  in  S w i t z e r l a n d .  

I t   w i l l   r e a d i l y   be  u n d e r s t o o d   from  the  r e s u l t s   ob t a ined   in  t h e  

e x p e r i m e n t s   which  are  shown  in  Fig.   17,  the  consumption  of  the  f l u i d   i n  

the  yarn  i n t e r l a c i n g   a p p a r a t u s   C  of  the  p r e s e n t   i n v e n t i o n   is  s m a l l e r  

than  the  consumption  of  the  f l u i d   in  the  yarn  i n t e r l a c i n g   a p p a r a t u s  

A  and  B  of  the  p r i o r   a r t   to  produce  an  i n t e r l a c e d   yarn  having  t h e  

same  CF  va lue .   For  example,   to  o b t a i n   an  i n t e r l a c e d   yarn  having  CF 

va lu  ' o f   200,  the  consumpt ion  of  the  i n t e r l a c i n g   a p p a r a t u s   C  of  t h e  

p r e s e n t   i n v e n t i o n   is  34  n o r m a l - l i t r e s / m i n ,   the  consumption  of  t h e  

i n t e r l a c i n g   a p p a r a t u s e s   A  and  C  of  the  p r i o r   a r t   A1  and  B1  are  64 

n o r m a l - l i t r e s / m i n   and  45  n o r m a l - l i t r e s / m i n   r e s p e c t i v e l y .  

COMPARATIVE  EXAMPLES  A2  and  B2,  and  EXAMPLE  2 

The  same  i n t e r l a c i n g   t r e a t m e n t s   mentioned  in  the  above  e x p e r i -  

ments  were  conducted   excep t   t h a t   t h e r e   was  used  a  f a l s e   tw i s t ed   y a r n  

of  p o l y e t h y l e n e   t e r e p h t h a l a t e   having  a  t o t a l   den ie r   of  300  and  c o n s t i t u t e d  

by  96  f i l a m e n t s   as  the  yarn  to  be  t r e a t e d .   The  l e n g t h s   of  the  o p e n i n g  

p o r t i o n   of  the  o b t a i n e d   i n t e r l a c e d   yarns  were  measured  by  an  o p t i c a l  

method.  The  mean  va lue   L(cm)  of  the  l eng th   of  the  opening  p o r t i o n  

was  c a l c u l a t e d   on  each  of  the  samples .   CFP  value  de f ined   by  a  f o r m u l a  

CFP  =  100  /  L  was  c a l c u l a t e d   on  each  of  the  s a m p l e s .  



From  the  CFP  va lues   a p p e a r i n g   the  the  above  t a b l e ,   i t   can  be 

unde r s tood   tha t   the  yarn  i n t e r l a c i n g   appa ra tu s   A  of  the  p r e s e n t   i n v e n t i o n  

enab les   the  p roduc t ion   of  an  i n t e r l a c e d   yarn  having  a  small  i n t e r l a c i n g  

p i t ch   compared  with  those  produced  by  the  yarn  i n t e r l a c i n g   a p p a r a t u s e s  

A  and  B  of  the  p r io r   a r t ,   moreover  using  a  small  consumption  of  comp- 

ressed   a i r .  



1.  A  yarn  t r e a t i n g   a p p a r a t u s   compr i s ing   a  body  member  which  h a s :  

a  yarn  t r e a t i n g   chamber  formed  t h e r e i n ;   an  e n t r a n c e   of  said  chamber 

formed  at  the  f r o n t   end  t h e r e o f ;   an  e x i t   of  the  chamber  formed  a t  

the  r e a r   end  t h e r e o f ;   and  a  j e t   nozz le   fo r   e j e c t i n g   a  f l u i d   j e t   o p e n i n g  

i n to   a  p e r i p h e r a l   wall   of  the  chamber,  c h a r a c t e r i z e d   in  t h a t :  

(a)  the  sa id   p e r i p h e r a l   wall   of  the  chamber  i n c l u d e s :   a  f i r s t  

wall   which  l i e s   on  a  p l a n e   e x t e n d i n g   along  the  chamber;  and  a  s econd  

wa l l ,   the  s i de s   of  which  are  connected   to  the  s ides   of  the  f i r s t   w a l l  

so  t h a t   the  c i r c u m f e r e n c e   of  the  chamber  is  s u b s t a n t i a l l y   e n c l o s e d  

by  the  f i r s t   and  second  w a l l s ,  

(b)  the  second  wall   is  s u b s t a n t i a l l y   symmet r i ca l   with  r e s p e c t   t o  

an  imag ina ry   s t a n d a r d   plane  which  l i e s   along  the  ax is   of  the  chamber,  

and  which  b i s e c t s   and  is  p e r p e n d i c u l a r   to  the  f i r s t   w a l l ,  

(c)  in  a  c ross   s e c t i o n   through  the  chamber,  taken  along  a  p l a n e  

p e r p e n d i c u l a r   to  the  axis   of  the  chamber,  the  second  wall   has  a  p o r t i o n  

which  is   s e m i c i r c u l a r   and  two  f u r t h e r   p o r t i o n s ,   j o i n i n g   the  ends  o f  

the  s e m i c i r c l e   to  the  s ides   of  the  f i r s t   p o r t i o n ,   these   f u r t h e r   p o r t i o n s  

being  e i t h e r   p l ana r   or  cu rv ing   i n w a r d l y ,  

(d)  t h e   f l u i d   j e t   nozz le   opens  in to   the  second  wal l   s u b s t a n t i a l l y  

at  a  p o s i t i o n   i n t e r s e c t i n g   the  second  wall   and  sa id   imaginary   s t a n d a r d  

p lane ,   and  

(e)  the  f l u i d   nozz le   communicates  with  a  passage  for   i n t r o d u c i n g  

a  j e t   of  f l u i d ,   which  passage  is  formed  in  the  body  member  and  which  

is  open  to  the  o u t s i d e   of  t he  body   member. 



2.  A  yarn  t r e a t i n g   a p p a r a t u s   accord ing   to  claim  1  wherein  e a c h  

of  the  two  f u r t h e r   p o r t i o n s ,   seen  in  the  said  c r o s s - s e c t i o n   c o m p r i s e s  

an  arc  having  the  same  r a d i u s   as  said  s e m i c i r c l e ,   so  tha t   the  s e c o n d  

wall  is  par t   c y l i n d r i c a l .  

3.  A  yarn  t r e a t i n g   a p p a r a t u s   accord ing   to  claim  1  wherein,   as  s e e n  

in  the  said  c ross   s e c t i o n ,   the  f u r t h e r   p o r t i o n s   of  the  second  w a l l  

appear  as  a  t a n g e n t   to  the  s e m i c i r c l e ,   or  pa r t   of  a  curve  which  would 

l i e   between  the  t a n g e n t   and  an  arc  c o n t i n u i n g   the  c i r c u m f e r e n c e   o f  

the  s e m i c i r c l e .  

4.  A  yarn  t r e a t i n g   a p p a r a t u s   according   to  any  p r eced ing   c l a i m ,  

wherein  the  width  of  the  f i r s t   wall  is  g r e a t e r   'than  ha l f   of  the  d i a m e t e r  

of  the  o u t l e t   of  the  f l u i d   j e t   nozzle  and  the  d i s t a n c e   between  t h e  

l ine   pass ing   through  both  ends  of  said  s e m i c i r c l e   and  the  f i r s t   w a l l  

in  a  d i r e c t i o n   p e r p e n d i c u l a r   to  the  f i r s t   wall  is  g r e a t e r   than  one  

t w e n t i e h t   of  the  d i ame te r   of  said  s e m i c i r c l e .  

5.  A  yarn  t r e a t i n g   a p p a r a t u s   according   to  claim  4  wherein  s a i d  

width  is  g r e a t e r   than  the  d i ame te r   of  the  o u t l e t   of  the  f l u i d   j e t  

nozzle   and  said  d i s t a n c e   is  g r e a t e r   than  one  t en th   of  the  d i a m e t e r  

of  said  s e m i c i r c l e .  

6.  A  yarn  t r e a t i n g   a p p a r a t u s   according  t o ' a n y   p reced ing   claim  wh ich  

f u r t h e r   comprises   a  s t r i n g - u p   s l i t   which  extends   p a r a l l e l  t o   the  a x i s  

of  the  chamber  and  which  g ives   communication  between  a  su r f ace   o f  

said  po r t ion   of  the  second  wall  which  is  s e m i c i r c u l a r   in  cross  s e c t i o n  

and  the  o u t s i d e   of  the  body  member. 

7.  A  yarn  t r e a t i n g   a p p a r a t u s   according  to  claim  6  wherein  the  s t r i n g -  

up  s l i t   extends  along  sa id   imaginary   s t andard   p l a n e .  



8.  A  yarn  t r e a t i n g   a p p a r a t u s   a c c o r d i n g   to  claim  6  or  7  w h e r e i n  

the  width  of  the  s l i t   is  s m a l l e r   than  the  d iamete r   of  the  o u t l e t   o f  

the  f l u i d   j e t   n o z z l e .  

9.  A  yarn  t r e a t i n g   a p p a r a t u s   a c c o r d i n g   to  any  p reced ing   claim  w h e r e i n  

the  middle  of  the  f l u i d   s t ream  e j e c t e d   from  the  f l u i d   j e t   nozz le   i n t e r -  

s ec t s   with  the  f i r s t   wall  at  a  r i g h t   a n g l e .  












	bibliography
	description
	claims
	drawings
	search report

