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Apparatus  for  cutting,  aspirating  and  rethreading  a  traveling  filamentary  yarn. 
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A  filamentary  yarn  handling  apparatus  is  provided  for  use 
with  a  filamentary  yarn  winder  (12)  of  the  type  comprising  a 
package  support  (16)  on  which  the  packages  (18, 18')  are  ro- 
tated.  The  yam  handling  apparatus  comprises:  (a)  a  gathering 
head  (41)  mounted  above  the  package  (18,  18')  rotary  axis 
(16)  for  displacement  toward  the  paths  of  travel  of  the  yarns  (F, 
F')  the  gathering  head  (41)  includes  a  cutter  (42)  for  severing 
each  yam  (F,  F')  and  a  suction  tube  (44)  whose  inlet  (70)  is  dis- 
posed  above  the  cutter  for  continuously  drawing-in  each  yarn 
(F,  F')  after  severing  has  occurred,  (b)  a  yarn  transfer  mecha- 
nism  including  two  guides  (46,46')  mounted  for  movement  rel- 
ative  to  the  gathering  head  (41)  between  upper  and  lower  posi- 
tions  along  one  side  of  the  package  axis  (16)  and  (c)  displace- 
ment  means  (170,172,174)  for  moving  the  transfer  means  rel- 
ative  to  the  gathering  head  (41)  with  the  yarn  (F,  F')  remaining 
engaged  with  the  guide  (46,  46')  and  moving  the  guide  (46, 
46')  toward  the  package  axis  (16)  during  a  yarn  rethreading  se- 
quence. 

The  gathering  head  (41)  may  also  be  used  in  conjunction 
with  a  hand-manipulable  aspirator. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to  high  s p e e d  

winding   of  f i l a m e n t a r y   m a t e r i a l   onto  bobbins   or  spools   to  f o r m  

packages   of  f i l a m e n t a r y   m a t e r i a l .   More  p a r t i c u l a r l y ,   i t   r e l a t e s  

to  the  h a n d l i n g   of  man-made  f i l a m e n t   yarn   ( c o n t i n u o u s l y   fed  at  s a y  
100  mph)  d u r i n g   removal  of  a  f u l l   package  (s idewound,   c r o s s w o u n d  

yarn  on  a  tube)   and  t r a n s f e r   of  the  c o n t i n u o u s l y   fed  f i l a m e n t  

yarn  onto  an  empty,  r o t a t i n g ,   f l a n g e l e s s   tube,   a f t e r   which  a  

f u r t h e r   yarn   package  is  f o r m e d .  

The  m a n u f a c t u r e   of  man-made  or  s y n t h e t i c   f i l a m e n t  

yarns   is  t y p i c a l l y   a ch i eved   by  e x t r u d i n g   a  mol ten   polymer,   s u c h  

as  p o l y e s t e r ,   p o l y a m i d e ,  e t c ,   th rough   h o l e ( s )   in  a  s p i n n e r e t  

and  then  c o o l i n g   the  f i l a m e n t ( s )   thus  formed.  T h e r e a f t e r ,  

the  f i l a m e n t s   may  be  g a t h e r e d   t o g e t h e r   to  form  a  m u l t i -  

f i l a m e n t   yarn   and,  p o s s i b l y   a f t e r   f u r t h e r   t r e a t m e n t ,   are  wound 

onto  a  tube  so  t h a t   a  yarn  package  is  f o r m e d .  

Winding  of  the  yarn  is  pe r fo rmed   m e c h a n i c a l l y   by  

w i n d e r s  w h i c h   r o t a t e   one  or  more  packages   to  wind-up  the  y a r n  
whi le   t r a v e r s i n g   the  yarn   a long  the  package  ax is   to  ach ieve   a  

un i fo rm  t h i c k n e s s   of  yarn  be ing   wound.  

A  d o f f i n g / d o n n i n g   o p e r a t i o n   ( i e ,   r e p l a c e m e n t   of  t h e  

yarn  packages   wi th   empty  tubes   on  the  winder)   is  o f t e n   p e r f o r m e d  

manua l ly   by  an  o p e r a t o r   who  ( i )   s eve r s   the  yarn,   ( i i )   s t o p s  

the  r o t a r y   d r ive   to  the  packages ;   ( i i )   r e - e s t a b l i s h e s   the  r o t a r y  

d r i v e ;   and  ( iv)   r e t h r e a d s   the  yarn   onto  the  empty  t u b e s .  

S e v e r i n g   of  the  f i l a m e n t a r y   yarn   is  t y p i c a l l y   pe r fo rmed   w i t h  

s c i s s o r s   whi le   the  i n l e t   of  a  s u c t i o n   or  a s p i r a t o r   gun  is  h e l d  

a g a i n s t   the  yarn  at  a  l o c a t i o n   above  the  p o i n t   of  s e v e r i n g .   Once 

the  yarn   is  s eve red ,   the  t a i l   end  is  wound  onto  the  yarn  p a c k a g e ,  

whi le   the  newly  formed  l e a d i n g   end  is  sucked  in to   the  a s p i r a t o r  

and  fed  t o  a   waste  c o l l e c t o r .   The  s u c t i o n   gun  is  then  p l aced   o n t o  

a  h o l d e r  w h i l e   the  yarn   packages   are  be ing   r e p l a c e d   by  empty  

t u b e s .   Mien  the  empty  tubes   a t t a i n   f u l l   speed,  the  o p e r a t o r  

m a n i p u l a t e s   the  s u c t i o n   gun  to  a t t a c h   the  yarn   to  the  r o t a t i n g  

tubes   so  t h a t   t h i s   winding   o p e r a t i o n   may  b e g i n .  



In  o rder   to  economize  such  winding   o p e r a t i o n s ,   i t  

has  h e r e t o f o r e   been  p roposed   to  mechanize   the  d o f f i n g   a n d  

donning  o p e r a t i o n s   to  a  c e r t a i n   e x t e n t   by  p r o v i d i n g   a  mechan i sm 

which  a u t o m a t i c a l l y   s e v e r s ,   a s p i r a t e s   and  r e t h r e a d s   the  y a r n .  

Exemplary  of  p roposed   mechanisms  of  t h a t   type  are  the  d i s -  

c l o s u r e s   in  US  P a t e n t   4  023  741  i s s u e d   to  Schar  on  May  17 ,  

1977;  US  P a t e n t   4  052  017  i s s u e d   to  Schar  on  October   4,  1977 ;  

and  US  P a t e n t   No  4  108  388  i s s u e d   to  Schar  on  August  22,  1978 .  

In  the  a f o r e - m e n t i o n e d   US  P a t e n t   4  023  741,  a  

mechanism  is  d i s c l o s e d   in  which  a  c u t t e r   and  a s p i r a t o r   a r e  

c a r r i e d   at  the  end  of  a  r e c i p r o c a b l e   c a r r i e r   arm.  The  c a r r i e r  

arm  is  e x t e n d a b l e   toward  a  p a i r  o f   t r a v e l i n g   yarns   in  a  

d i r e c t i o n   p a r a l l e l   to  the  yarn  package  ax is   such  t h a t   t h e  

c u t t e r   s e q u e n t i a l l y   severs   the  ya rns   and  the  a s p i r a t o r   e x h a u s t s  

same  to  waste   while   the  packages   are  be ing   removed.  A  p a i r  

o f   h o l d e r s   are  a r r a n g e d   to  c a p t u r e   the  cut  f i l a m e n t s   be ing   s e n t  

to  was te .   The  c a r r i e r   arm  and  the  h o l d e r s   are  r o t a t a b l e   downward ly  

t o g e t h e r   to  a  l o c a t i o n   on  the  o p p o s i t e   s ide   of  the  winders   ( i e ,  

the  c u t t e r ,   a s p i r a t o r ,   and  h o l d e r s   t r a v e l   t h rough   a  v e r t i c a l   p l a n e  

c o n t a i n i n g   the  bobbin  ax i s )   to  t h r e a d   the  yarn   onto  the  empty  

t ubes .   I t   w i l l   be  a p p r e c i a t e d   t h a t   by  r e q u i r i n g   t h a t   the  c u t t e r  

and  a s p i r a t o r   t r a v e l   downwardly  wi th   the  yarn  h o l d e r s ,   a  more  

c o m p l i c a t e d   mechanism  r e s u l t s .   Also,   by  moving  the  yarn  h o l d e r s  

t h rough   the  v e r t i c a l   p lane   c o n t a i n i n g   the  yarn   package  ax i s ,   i t   i s  

n e c e s s a r y   to  p rov ide   e x t r a   gu ides   above  the  winder   to  engage  a n d  

p r o p e r l y   o r i e n t   the  yarns   d u r i n g   the  r e t h r e a d i n g   p r o c e d u r e .  

C r o s s i n g   of  the  v e r t i c a l   p lane   a lso   c o m p l i c a t e s   the  r e t u r n   of  t h e  

h o l d e r s   to  the  upper   p o s i t i o n   because   c a r e  m u s t   be  t aken   t o  

avoid  c o n t a c t   of  the  h o l d e r s   wi th   the  r e t h r e a d e d   yarns   as  t h e  

h o l d e r s   pass   th rough   the  p lane   of  the  y a r n s .   Also,   the  p a r t i c u l a r  

pa th   assumed  by  the  yarn   h o l d e r s   appea r s   to  f o r e c l o s e   any  c h a n c e  

t h a t   the  ya rns   can  be  t h r e a d e d   in to   t a i l i n g   guides   which  a r e  

commonly  employed  on  yarn  winders   between  the  l e v e l   of  the  y a r n  

package  ax is   and  the  l e v e l   of  the  yarn   t r a v e r s e   g u i d e .  

A  p a r t i c u l a r   type  of  c u t t e r   mechanism  is  d i s c l o s e d   i n  

the  a f o r e - m e n t i o n e d   US  P a t e n t   4  108  388.  That  c u t t e r   mechan i sm 



i n c l u d e s   a  p a i r   of  super imposed   c u t t e r   b l ades   which  a r e  

r e l a t i v e l y   movable.  The  b l ades   i n c l u d e   a l i g n a b l e   s l o t s  

which  open  to  the  s ide  to  admit  a  yarn  d i r e c t e d   toward  t h e  

s l o t   by  cam  s u r f a c e s   at  the  f r o n t   of  the  b l a d e s .   A f t e r   a  

yarn   e n t e r s   the  s l o t ,   i t   becomes  p inched   between  the  r e l a t i v e l y  

moving  b l ades   and  is  s eve red .   I t   w i l l   be  a p p r e c i a t e d  

t h a t   the  s i d e - w i s e   en t ry   d i r e c t i o n   of  the  s l o t   demands  t h a t  

a  r e l a t i v e l y   p r e c i s e   a l ignmen t   occur   between  the  c u t t e r  

and  the  yarns   to  a s su r e   t h a t   the  yarns   c o n t a c t   the  f r o n t   cam 

s u r f a c e .   Also,   u n l e s s   the  r e l a t i v e   movement  between  t h e  

c u t t e r   b l ades   is  very  r a p i d ,   an  i n a d e q u a t e   c u t t i n g   a c t i o n  

may  r e s u l t   because   the  f i l a m e n t s   begin   to  s l a c k e n   i m m e d i a t e l y  

upon  be ing   p inched   between  the  r e l a t i v e l y   moving  b l a d e s .  

Al though  i t   has  been  h e r e t o f o r e   p roposed   to  p rov ide   a  

yarn  c u t t e r   with  s c i s s o r s - t y p e   b l a d e s ,   t h e r e b y   d e f i n i n g   a  

f o r w a r d l y   open  s l o t ,   t h e r e   may  not  be  means  for   c a p t u r i n g  

the  f i l a m e n t s  w i t h i n   the  s l o t .   Such  a  d e f i c i e n c y   would  n o t  

be  d e s i r a b l e   in  cases   where  the  yarn   is  be ing   t r a v e r s e d   a n d  

thus   may  be  t r a v e l i n g   in  a  d i r e c t i o n   away  from  the  c u t t e r   a t  

the  i n s t a n c e s   when  the  b l ades   c l o s e ,   ie,   the  f i l a m e n t s   may 

e x i t   the  c u t t e r   w i t h o u t   be ing   c u t .  

Even  in  the  absence   of  a u t o m a t i c   s e v e r i n g   and  a s p i r a t i n g ,  

ie ,   where  a  manual ly   o p e r a b l e   a s p i r a t o r   "gun"  is  employed ,  

d i f f i c u l t i e s   can  be  e n c o u n t e r e d   in  " c a p t u r i n g "   a  yarn   f o r  

s e v e r i n g ,   e s p e c i a l l y   when  the  yarn   is  l o c a t e d   an  arm's   l e n g t h  

or  more  away  from  the  o p e r a t o r .   For  example,  as  is  the  c a s e  

in  one  p r e v i o u s l y   p roposed   a s p i r a t o r   gun  a  s l o t   opens  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  s u c t i o n   tube .   Thus,  i t   i s  

n e c e s s a r y   for   the  o p e r a t o r   to  guess  when  the  s l o t   and  y a r n s  

are  a l i g n e d   in  o rder   to  c a p t u r e   the  ya rns .   This  can  be  a  

s l i g h t l y   d i f f i c u l t   p r o c e d u r e ,   i n v o l v i n g   u n d e s i r a b l e   d e l a y s  

(eg,  see  US  Pa t en t   3  175  290  i s s u e d   to  Bunt ing ,   Jr ,   et  al  on 

March  30,  1 9 6 5 ) . .  

The  p r e s e n t   i n v e n t i o n   i n v o l v e s   a  f i l a m e n t a r y   y a r n  

h a n d l i n g   a p p a r a t u s   fo r   use  wi th   a  yarn   winder   of  the  t y p e  

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



at  l e a s t   one  package  about  an  ax is   of  the  suppor t   to  w i n d - u p  
at  l e a s t   one  f i l a m e n t a r y   yarn   c o n t i n u o u s l y   fed  toward  t h e  

winder .   The  yarn  h a n d l i n g   a p p a r a t u s   compr i ses   a  g a t h e r   h e a d  

p l aced   ups t r eam  of  the  r o t a r y   ax i s   of  the  package  and  c a p a b l e  
of  d i s p l a c e m e n t   from  a  r e s t   p o s i t i o n   to  i n t e r c e p t   the  p a t h  
of  t r a v e l   of  the  yarn .   The  g a t h e r i n g   head  i n c l u d e s   a  c u t t e r  

mechanism  fo r   s e v e r i n g   the  f i l a m e n t ( s )   in  the  yarn   as  t h e  

g a t h e r i n g   head  is  d i s p l a c e d   toward  the  yarn   pa th   of  t r a v e l .  

A  s u c t i o n   device   of  the  g a t h e r i n g   head  i n c l u d e s   an  i n l e t   d i s -  

posed  a d j a c e n t   the  c u t t e r   mechanism  fo r   c o n t i n u o u s l y   d r a w i n g - i n  

each  yarn  and  a f t e r   s e v e r i n g   of  the  yarn   has  o c c u r r e d .   A  y a r n  
t r a n s f e r   mechanism  i n c l u d e s   at  l e a s t   one  guide  a s s o c i a t e d   w i t h  

the  yarn  to  be  t r a n s f e r r e d   and  mounted  fo r   movement  r e l a t i v e  

to  the  g a t h e r i n g   head  between  spaced  p o s i t i o n s .   The  guide  i s  

a r r a n g e d   to  engage  the  yarn   when  the  g a t h e r i n g   head  is  r e t u r n e d  

to  i t s   r e s t   p o s i t i o n   wi th   the  s eve red   yarn .   A  d i s p l a c e m e n t  

mechanism  is   p r o v i d e d   fo r   moving  the  t r a n s f e r   mechanism  r e l a t i v e  

to  the  g a t h e r i n g   head,  wi th   the  yarn   r e m a i n i n g   engaged  wi th   t h e  

guide ,   and  fo r   moving  the  guide  toward  the  yarn   package  ax is   d u r i n g  

the  yarn   r e t h r e a d i n g   s e q u e n c e .  
Other   advan t ageous   f e a t u r e s   of  the  i n v e n t i o n   w i l l   become 

a p p a r e n t   from  the  ensu ing   d i s c l o s u r e   of  a  p r e f e r r e d   embodiment  

t h e r e o f .   For  example,  the  g a t h e r i n g   head  is  s u i t e d   for   m o u n t i n g  

on  a  h a n d - h e l d   yarn   c u t t e r / a s p i r a t o r   which  is  manua l ly   m a n i p u l a t e d  

by  the  o p e r a t o r .  

The  a d v a n t a g e s   of  the  i n v e n t i o n   w i l l   become  a p p a r e n t  

from  the  f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n   of  a  p r e f e r r e d   embodiment  

t h e r e o f ,   in  c o n n e c t i o n   wi th   the  accompanying  drawings   in  w h i c h  

l i k e   numera ls   d e s i g n a t e   l i k e   e l emen t s ,   and  in  w h i c h :  

. Figuxe  1  is   a  s ide  e l e v a t i o n a l   view  of  the  y a r n  

h a n d l i n g   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   mounted  on  a  
c o n v e n t i o n a l   yarn  w i n d e r ;  

F i g u r e . 2   is  a  s ide  e l e v a t i o n a l   view  of  a  d r i ve   mechan i sm 

for   the  yarn   t r a n s f e r   p o r t i o n   of  the  a p p a r a t u s ,   w i th   a  s ide   p o r t i o n  

of  the  frame  removed  to  expose  the  c o m p o n e n t s ;  



Figu re   3  is  an  end  e l e v a t i o n a l   view  of  the  a p p a r a t u s  

d i s c l o s e d   in  F igure   1  as  a  p a c k a g e  w i n d i n g   sequence  p r o c e e d s ;  

F igure   4  is  a  view  s i m i l a r   to  F igu re   3  d e p i c t i n g   a  

f i r s t   s tep  of  the  d o f f i n g   sequence  in  which  the  yarns   h a v e  

been  cut  and  a s p i r a t e d   and  a  d r ive   head  of  the  winder   i s  

a s c e n d i n g ;  

F igu re   5  is  a  view  s i m i l a r   to  F igure   4  d e p i c t i n g   a  

subsequen t   s tep  in  the  d o f f i n g   sequence  where in   the  d r i v e  

u n i t   has  r e l e a s e d   a  c a r r i a g e   p o r t i o n   of  the  yarn   h a n d l i n g  

a p p a r a t u s   to  enable   guide  arms  of  the  l a t t e r   to  be  swung  i n t o  

o p e r a t i o n a l   p o s i t i o n ;  

F igu re   6  is  a  view  s i m i l a r   to  F i g u r e   5  d e p i c t i n g   a  

subsequen t   s tep  in  the  d o f f i n g   sequence  where in   a  g a t h e r i n g  

head  of  the  yarn   h a n d l i n g   a p p a r a t u s   has  r e t r a c t e d ,   c a u s i n g  

the  yarns   to  be  caught   by  the  guide  a r m s ;  

F igu re   7  is  a  view  s i m i l a r   to  F igu re   6  d e p i c t i n g   a  

subsequen t   s tep  in  the  d o f f i n g   sequence  where in   the  g u i d e  

arms  are  m a n i p u l a t e d   to  t h r e a d   the  yarns   in to   t a i l i n g   g u i d e s  

of  the  w i n d e r s ;  

F igu re   8  is  a  view  s i m i l a r   to  F igure   7  d e p i c t i n g   a  

subsequen t   s tep  in  the  d o f f i n g   sequence  w h e r e i n  t h e   g u i d e  

a r m s  a r e   m a n i p u l a t e d   to  a  p o s i t i o n   e n a b l i n g   thrown-on  g u i d e s  

of  the  winder   to  c a p t u r e   the  y a r n s ;  

F igu re   9  is  a  view  s i m i l a r   to  F igu re   8  where in   t h e  

guide  arms  are  r e t u r n e d   to  a  s t a r t i n g   p o i n t   of  F igu re   3 

f o l l o w i n g   comple t i on   of  the  d o f f i n g   s e q u e n c e ;  

F igu re   10  is   a  p lan   view  of  the  winder   and  y a r n  

h a n d l i n g   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 ,   and  t h e  

o p e r a t i o n a l   s tep  d e p i c t e d   in  F i g u r e s   1,  2,  and  3 ;  

F igu re   11  is  a  p lan   view  of  the  yarn   h a n d l i n g   a p p a r a t u s  

and  d e p i c t s   a  s tep  in  the  o p e r a t i o n a l   s tep  c o r r e s p o n d i n g   t o  

t h a t   d e p i c t e d   in  F igure   4 ;  

F igu re   12  is  a  p lan   view  s i m i l a r   to  F igure   11  d e p i c t i n g  

t h e   o p e r a t i o n a l   s tep  c o r r e s p o n d i n g   to  t h a t   d e p i c t e d   in  F igure   6 ;  

F igu re   '13  is  a  p lan   view  s i m i l a r   to  F igure   12  d e p i c t i n g  



the  o p e r a t i o n a l   s tep  c o r r e s p o n d i n g   to  t h a t   d e p i c t e d   in  F igu re   7 ;  

F igu re   14  is  a  p lan   view  s i m i l a r   to  F igu re   13  d e p i c t i n g  

the  o p e r a t i o n a l   s tep  c o r r e s p o n d i n g   to  t h a t   d e p i c t e d   i n  

F i g u r e   8 ;  

F i g u r e   15  is   a  s ide   e l e v a t i o n a l   view,  p a r t i a l l y  

b roken-away   of  a  l a t c h i n g   mechanism  of  the  yarn   h a n d l i n g  

a p p a r a t u s ;  

F i g u r e   16  is  a  view  s i m i l a r   to  F i g u r e   15  d e p i c t i n g   t h e  

l a t c h   in  a  r e t r a c t e d   mode;  

F i g u r e   17  is  a  l o n g i t u d i n a l   s e c t i o n a l   view  t h r o u g h  

a  c u t t i n g / a s p i r a t i n g   p o r t i o n   of  -the  yarn  h a n d l i n g   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   in   a  r e t r a c t e d   mode;  

F i g u r e   1:8  is   a  c r o s s - s e c t i o n a l   view  t aken   a l o n g  

l i n e   18-18  of  F i g u r e   17  d e p i c t i n g   the  mount ing   of  a  cam  bar   on  

a  f l u i d   i n l e t   tube   of  the  a s p i r a t o r ;  

F i g u r e   19  is  a  l o n g i t u d i n a l   s e c t i o n a l   view  t a k e n  

a long   l i n e   19-19  of  F i g u r e   17  d e p i c t i n g   a  g a t h e r i n g   h e a d  

p o r t i o n   of  the  yarn   h a n d l i n g   a p p a r a t u s ;  

F i g u r e   20  is  a  s e c t i o n a l   view  t a k e n   a long   l i n e   2 0 - 2 0  

of  F i g u r e   19  d e p i c t i n g   a  s t a t i o n a r y   c u t t e r   b lade   in  p l a n ;  

F i g u r e   21  is  a  s e c t i o n a l   view  t aken   a long  l i n e   21-21 

of  F i g u r e   1 9 ;  

F igu re   22  is  a  f r a g m e n t a r y   view  c o r r e s p o n d i n g   t o  

F i g u r e   19  d e p i c t i n g   the  r e l a t i o n s h i p   of  the  c u t t e r   mechan i sm 

i m m e d i a t e l y   f o l l o w i n g   the  s e v e r i n g   of  the  y a r n s ;  

F igu re   23  is  a  l o n g i t u d i n a l   s e c t i o n a l   view  t a k e n  

t h r o u g h   the  f r ee   end  of  a  yarn  t r a n s p o r t   s h a f t   on  which  t h e  

guide  arms  are  m o u n t e d ;  

F igure   24  is  a  s ide  e l e v a t i o n a l   view  of  a  h a n d - h e l d  

ya rn   c u t t i n g   and  a s p i r a t i n g   d e v i c e  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 ;  

F igu re   25  is  a  l o n g i t u d i n a l   s e c t i o n a l   view  t a k e n  

t h rough   a  p o r t i o n   of  the  h a n d - h e l d   dev ice   of  F i g u r e   24  d e p i c t i n g  

a  s u c t i o n - i n d u c i n g   p o r t i o n   of  the  dev i ce ;   a n d  

F igu re   26  is  a  s e c t i o n a l   view  th rough   a  p o r t i o n   o f  



the  h a n d - h e l d   device   a c c o r d i n g   to  F igure   24  d e p i c t i n g   a  

t r i g g e r - a c t u a t e d   va lve   for   a c t i v a t i n g   the  c u t t e r   mechan i sm.  

A  yarn  c u t t e r / a s p i r a t o r  1 0   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   is  d e p i c t e d   in  F igure   1  in  c o n j u n c t i o n   with  a  y a r n  

winder ,   such  as  a  c o n v e n t i o n a l   yarn   winder   12  of  the  t y p e  

marke ted   as  model  No  SW  46  SSD  by  Barmag  Baxmer  M a s c h i n e n f a b r i k  

AG.  The  winder   compr i ses   a  s t a t i o n a r y   frame  14  from  w h i c h  

p r o j e c t s   a  yarn  package  axle  or  s p i n d l e   16  which  s u p p o r t s   a  p a i r   o f  

c o n v e n t i o n a l   removable   t u b u l a r   packages   18,  1 8 ' .  

Disposed   above  the  s p i n d l e   16  is  a  package  d r i ve   h e a d  

22  which  is  v e r t i c a l l y   r e c i p r o c a b l y   c a r r i e d   by  the  frame  14 .  

C o n v e n t i o n a l   power  mechanisms  (not  shown)  w i t h i n   the  frame  14 

r a i s e   and  lower  the  d r i ve   head  22  upon  s u i t a b l e   a c t u a t i o n  

t h e r e o f .   The  d r ive   head  22  i n c l u d e s   a  h e l i c a l l y   grooved  r o l l  

24  mounted  for   r o t a t i o n   about  an  ax is   p a r a l l e l   to  the  p a c k a g e  

ax l e .   During  a  winding   o p e r a t i o n ,   yarns   F,  F'  pass  downward ly  

th rough   overhead   gu ides   or  godets   (not  shown)  and  t r a v e l   w i t h i n  

the  h e l i c a l   grooves  26,  26'  of  the  r o l l   24  and  a lso   w i t h i n  

h o r i z o n t a l l y   r e c i p r o c a b l e   gu ides   28,  28'  d i s p o s e d   above  t h e  

r e s p e c t i v e   g rooves .   The  r o l l   24  is  r o t a t a b l y   d r i v e n   and  t h e  

t r a v e r s i n g   guides   28,  28'  are  r e c i p r o c a t e d   a long  the  p a c k a g e s  

axis   to  ach ieve   a  un i fo rm  d i s t r i b u t i o n   of  the  wound  f i l a m e n t s   a l o n g  

the  yarn   p a c k a g e s .  

During  such  t r a v e r s i n g   movement,  the  yarns   t r a v e l  

in  a  common  v e r t i c a l   p l ane ,   each  yarn   bundle   fo rming   a  

f a n - l i k e   p a t t e r n ,   the  b o u n d a r i e s   of  which  be ing   i n d i c a t e d  

in  broken  l i n e s   f f ,   f ' f '   in  Fugure  1.  The  yarn  p a c k a g e s  

are  d r i v e n   by  a  d r ive   r o l l   (not  shown)  mounted  on  the  d r i v e  

head  22  behind  the  grooved  r o l l   24.  The  d r ive   r o l l   r o t a t e s  

the  yarn   package  th rough   f r i c t i o n a l   c o n t a c t   t h e r e w i t h .   As  a  y a r n  

package  f i l l s   with  wound  yarn ,   the  d r ive   head  22  is  pushed  u p w a r d l y  

by  the  p e r i p h e r a l l y   a c c u m u l a t i n g   yarn  l a y e r s   whi le   c o n t i n u i n g  

to  make  p e r i p h e r a l   d r ive   c o n t a c t   t h e r e w i t h .  

Mounted  on  the  winder   above  the  grooved  r o l l   24  a r e  

a  p a i r   of  c o n v e n t i o n a l   t a i l i n g   gu ides   29,  29t  (Fig  1)  w h i c h  



c o n t a i n   s l o t s   for   r e c e i v i n g   the  ya rns .   At  the  i n i t i a t i o n  

of  a  wind ing   o p e r a t i o n ,   the  t a i l i n g   guides   cause  the  y a r n s  

F,  F'  to  be  wound  in  a  manner  p r o d u c i n g   t r a n s f e r   t a i l s   o n  

the  tubes   which  f a c i l i t a t e   e v e n t u a l   unwinding   of  the  y a r n  

by  the  u se r   of  the  yarn .   These  t a i l i n g   gu ides   29,  29t  a r e  

wel l -known  and  a  f u r t h e r   d e s c r i p t i o n   t h e r e o f   is  u n n e c e s s a r y .  

Disposed   at  a  lower  s ide  of  the  winder   is  a  c o n v e n t i o n a l  

rod  30  (see  Fig  8)  which  c a r r i e s   a  p a i r   of  p i g - t a i l   s h a p e d  

th row-on   gu ides   32,  32t.  The  rod  i n c l u d e s   a  mount ing  s e c t i o n  

30A  which  is   mounted  on  the  d r ive   head  22  fo r   r o t a t i o n   a b o u t  

an  ax i s   e x t e n d i n g   p a r a l l e l   to  the  package  ax i s .   The  rod  30 

is  no rma l ly   s t o r e d   behind  the  winder   chuck  but  can  be  swung 

f o r w a r d l y   so  t h a t   a  mount ing  s e c t i o n   of  the  rod  ex tends   p a r a l l e l  

to  the  package  ax i s .   The  rod  30  c a r r i e s   a  p a i r   of  th row-on   g u i d e s  

32  (only   one  th row-on   guide  32  be ing   d e p i c t e d )   which  are  a l i g n e d  

v e r t i c a l l y  w i t h   r e s p e c t i v e   ones  of  guide  arms  46,  46'  to  b e  

d i s c u s s e d .   Dur ing  a  r e t h r e a d i n g   o p e r a t i o n ,   the  th row-on   g u i d e s  

32  r e c e i v e   the  yarns   (see  the  s o l i d   l i n e   i l l u s t r a t i o n   in  Fig  8 )  

and  are  then  swung  r e a r w a r d l y   (see  the  broken  l i n e   p o s i t i o n   o f  

F ig   8)  to  c a r ry   the  yarns   a g a i n s t   the  package  tube  and  i n t o  

p inched   s l o t s   formed  in  the  packages ,   whereupon  a  new  wind ing   o p e r a t i o n  

commences.  F u r t h e r   d e t a i l s   of  t h i s   th row-on   mechanism  from  US 

P a t e n t   4 146  186  a s s i g n e d   to  Barmag  Barmer  M a s c h i n e n f a b r i k   AG, 

F e d e r a l   Repub l i c   of  Germany,  the  d i s c l o s u r e   of  which  p a t e n t   i s  

he reby   i n c o r p o r a t e d   as  i f   set   f o r t h   at  l e n g t h   h e r e i n .  

In  o rder   to  r e p l a c e   or  doff   the  packages   when  t h e  

winding   o p e r a t i o n   is  f i n i s h e d ,   i t   is  n e c e s s a r y   to  sever   a l l  

the  f i l a m e n t ( s )   in  the  yarn .   Since  the  source  of  f i l a m e n t a r y  

yarn   supply  cannot   be  shut  off   d u r i n g   the  d o f f i n g   sequence ,   t h e  

yarns   c o n t i n u e   to  be  s u p p l i e d   and  must  be  c a r r i e d   to  s t o r a g e   o r  

was te .   A f t e r   the  f i l l e d   packages   are  removed  from  t h e  w i n d e r  

chuck  and  empty  packages   are  i n s t a l l e d   t h e r e o n ,   the  ya rns   must  b e  

t h r e a d e d   in to   the  t a i l i n g   guides   29,  29'  and  a t t a c h e d   to  t h e  

empty  package  t u b e s .  

In  accordance   wi th   the  p r e s e n t   i n v e n t i o n ,   t h e r e   i s  



mounted  to  the  frame  14  a  yarn  h a n d l i n g   mechanism  w h i c h  

a u t o m a t i c a l l y   cuts   the  ya rns ,   a s p i r a t e s   the  ya rns   t o  

waste  and  r e t h r e a d s   the  yarns   onto  empty  packages .   B a s i c a l l y ,  

the  yarn   h a n d l i n g   mechanism  compr i ses   a  movable  g a t h e r i n g  

head  41  which  i n c l u d e s   a  c u t t e r   mechanism  42  and  an  a s p i r a t o r  

mechanism  44,  and  a  p a i r   of  guide  arms  46,  4 6   which  a r e  

movable  r e l a t i v e   to  the  g a t h e r i n g   head  41  to  t r a n s f e r   the  y a r n  

to  the  empty  p a c k a g e s .  

The  g a t h e r i n g   head  41  forms  p a r t   of  a  r e c i p r o c a b l e  

u n i t   47  c a r r i e d   at  the  f r o n t   end  of  an  e x t e n d i b l e / r e t r a c t i b l e  

rod  p o r t i o n   48  of  a  f l u i d   a c t u a t e d   c y l i n d e r   50  (Fig  1 7 ) .  

The  c y l i n d e r   50  is  mounted  on  a  hous ing   52  which  is  s w i n g a b l e  

r e l a t i v e   to  the  frame  14  about  a  v e r t i c a l   p i v o t   pos t   54 

(compare  Figs   10  and  1 2 ) .  

The  r e c i p r o c a b l e   u n i t   47  f u r t h e r   i n c l u d e s   a  c a s i n g   56 

( F i g   17)  to  which  are  mounted  the  f r o n t   ends  of  a  p a i r   o f  

e l o n g a t e   condu i t   tubes   58,  60  t h a t   t r a v e l   a long  with  the  c a s i n g .  

One  of  the  tubes   is  connec ted   at  i t s   r e a r   end  to  a  source   o f  

p r e s s u r i z e d   f l u i d ,   p r e f e r a b l y   a i r ,   and  conduc t s   t h a t   a i r   t h r o u g h  

a  c ros s   bore  62  in  the  c a s i n g   to  the  o t h e r   tube  60.  The  l a t t e r  

tube  60  compr i ses   a  c o n v e n t i o n a l   a s p i r a t o r   which  i n c l u d e s   a  

s u c t i o n - i n d u c i n g   nozz le   r i n g   64  th rough   which  the  a i r   i s  

conduc ted .   Flow  of  a i r   r e a r w a r d l y   in to   a  c e n t r a l   pas sage   68 

of  the  a s p i r a t o r   tube  c r e a t e s   a  s u c t i o n   at  the  i n l e t   70,  w h i c h  

i n l e t   is  formed  in  a  s u c t i o n   condu i t   e x t e n s i o n   69  of  the  a i r  

exhaus t   tube  60  and  is  s i t u a t e d   at  the  g a t h e r i n g   head  41.  As 

noted   e a r l i e r ,   the  t h u s - d e s c r i b e d   a s p i r a t o r   is  of  a  c o n v e n t i o n a l  

n a t u r e ,   one  s u i t a b l e   type  be ing   marketed   by  the  Slack  &  P a r r   C o r p .  

The  a i r   i n l e t   and  exhaus t   tubes   58,  60  and  the  f l u i d  

c y l i n d e r   rod  48  are  s l i d a b l y   d i s p o s e d   w i t h i n   openings   in  a  

f r o n t   wal l   72  of  the  hous ing .   The  tubes   58,  60  are  a l so   s l i d a b l y  

d i s p o s e d   w i t h i n   a p e r t u r e s   in  a  r e a r   w a l l  7 4   of  the  h o u s i n g .  

A  p r e f e r r e d   g a t h e r i n g   head  41  i n c l u d e s   a  s l eeve   76 

mounted  on  the  forward   end  of  the  s u c t i o n   condu i t   69  ( F i g s  

17,  19),  which  s l eeve   houses   the  c u t t e r   mechanism  42  as  w e l l  



as  a  t i p   78  for   the  i n l e t   of  the  s u c t i o n   c o n d u i t .   This  t i p  

is  formed  of  l o w - f r i c t i o n   m a t e r i a l   and  i n c l u d e s   a  v e r t i c a l  

s l i t   80  ac ros s   the  i n l e t   70,  which  s l i t   r e c e i v e s   f i l a m e n t s  

and  l o c a t e s   same  r e l a t i v e   to  the  s u c t i o n   i n l e t   70.  The  s l e e v e  

is  he ld   to  the  s u c t i o n   condu i t   69  by  means  of  a  f a s t e n e r   79 

hav ing   a  wedge  face  79A  which  wedges  a g a i n s t   the  condu i t   69 

when  the  f a s t e n e r   is  i n s t a l l e d   (Fig  2 1 ) .  

I  The  c u t t e r   mechanism  42  is  s i t u a t e d   in  a  l o w e r  

p o r t i o n   of  the  s l eeve   76  and  i n c l u d e s   a  p a i r   of  r e l a t i v e l y  

movable  c u t t e r   b l ades   82,  84  d i s p o s e d   w i t h i n   a  chamber   86  o f  

the  s l e e v e .   One  of  the  c u t t e r   b l a d e s   84,  h e r e a f t e r   d e s i g n a t e d  

as  a  s t a t i o n a r y   b l ade ,   is  f r e e l y   mounted  to  the  s l eeve   by  a  

h o r i z o n t a l   pin  85.  This  s t a t i o n a r y   c u t t e r   b lade   84  i n c l u d e s  

a  f o r w a r d l y   p r o j e c t i n g   p o r t i o n   88  which  forms  a  y a r n - c a t c h i n g  

s l o t   90.  This  s l o t   compr i ses   a  p a i r   of  f o r w a r d l y   d i v e r g i n g  

s ide   wa l l s   92,  94  communica t ing   at  t h e i r   r e a r   ends  wi th   a  

l a t e r a l   p o r t i o n   of  the  s l o t   in  the  form  of  a  v e r t i c a l   t h r o u g h -  

pas sage   96.  The  t h r o u g h - p a s s a g e   96  i n c l u d e s   a  c u r v i l i n e a r   f r o n t  

wal l   98  which,  at  an  upper   s u r f a c e   of  the  p l a t e ,   is  r e l a t i v e l y  

sharp  t o  f o r m   a  c u t t i n g   edge,  as  w i l l   be  d i s c u s s e d   h e r e i n a f t e r .  

The  lower  p o r t i o n   of  the  t h r o u g h - p a s s a g e   is  f l a r e d   o u t w a r d l y   a t  

1 0 0 .  

The  o the r   c u t t e r   b lade   82,  h e r e a f t e r   d e s i g n a t e d   a s  

the  r e c i p r o c a b l e   b lade ,   is  mounted  fo r   r e c i p r o c a b l e   movement 

w i t h i n   the  chamber  86  and  c a r r i e s   an  a n n u l a r   sea l   102 

to  c r e a t e   a  f l u i d - t i g h t   work  compartment  104  (Fig  22)  w i t h i n  

the  chamber  86,  which  compartment   104  communicates   w i t h  

p r e s s u r i z e d   f l u i d ,   p r e f e r a b l y   a i r ,   v ia   an  i n l e t   106  in  t h e  

s l eeve   76.  This  i n l e t   106  communicates   wi th   a  f l e x i b l e   h o s e  

108  (Figs   17,  22)  which  is  a t t a c h e d   to  a  pipe  110  e x t e n d i n g  

c o a x i a l l y   w i t h i n   the  a i r   i n l e t   tube  58  (Fig  17).  By  a l t e r n a t e l y  

s u p p l y i n g   a i r   to,  and  e x h a u s t i n g   a i r   from,  the  work  c o m p a r t m e n t  

104,  the  r e c i p r o c a b l e   b lade   member  82  is  d i s p l a c e d   f o r w a r d l y   a n d  

r e a r w a r d l y .   Rearward  d i s p l a c e m e n t   is  e f f e c t e d   by  means  of  a  

s p r i n g   112,  p r e f e r a b l y   a  c o i l   compress ion   s p r i n g ,   which  a c t s  



between  the  r e c i p r o c a b l e   c u t t e r   member  82  and  a  r e a r   end  o f  

the  y a r n - c a p t u r i n g   b lade   member  84.  The  s p r i n g   112  ac t s   a g a i n s t  

the  s t a t i o n a r y   b lade   84  below  t h e  p i n   85  so  t ha t   a  moment  i s  

impar t ed   to  the  s t a t i o n a r y   b lade   84  which  tends   to  p r e s s   t h e  

l a t t e r   a g a i n s t   the  r e c i p r o c a b l e   b lade   82.  During  a  c u t t i n g  

s t r o k e ,   the  p lane   of  the  s t a t i o n a r y   b lade   ex tends   upwardly   a t  

an  a n g l e  a   of  from  one  to  t h r e e   degrees   ( p r e f e r a b l y   two  d e g r e e s )  

r e l a t i v e   to  the  p lane   of  the  s t a t i o n a r y   b lade   to  a s s u r e   a  l i n e - t o -  

s u r f a c e   c o n t a c t   t h e r e b e t w e e n   and  f a c i l i t a t e   s e l f - s h a r p e n i n g  

of  the  b l a d e s .  

The  f r o n t   end  of  the  r e c i p r o c a b l e   b lade   82  i n c l u d e s  

a  sharp  edge  120  d i s p o s e d   in  c o n t a c t   with  the  upper   s u r f a c e  

of  the  s t a t i o n a r y   b lade   84.  P r e f e r a b l y   t h i s   edge  120  e x t e n d s  

p e r p e n d i c u l a r l y   to  the  d i r e c t i o n   of  r e c i p r o c a t i o n   of  the  b lade   8 2 .  

Dur ing   a  forward   s t r o k e   of  the  r e c i p r o c a b l e   b lade   the  edge  120 

p a s s e s   c o m p l e t e l y   a c ro s s   the  t h r o u g h - p a s s a g e   96  in  the  s t a t i o n a r y  

b lade   84.  A c c o r d i n g l y ,   a  yarn   F  which  is  c a p t u r e d   w i t h i n   t h e  

t h r o u g h - p a s s a g e   is  s eve red   by  a  h i g h l y   e f f i c i e n t   c o m b i n a t i o n  

s c i s s o r s / s h e a r   a c t i o n   between  the  s t r a i g h t   edge  120  and  t h e  

curved  upper   edge  of  the  f r o n t   wal l   98  of  the  t h r o u g h - p a s s a g e   ( F i g  

22).  The  d i a m e t e r   of  the  yarn  F  is  e x a g g e r a t e d   in  F i g u r e s   19 ,  

22  for   c l a r i t y .  

The  i n t e r a c t i o n   o c c u r r i n g   between  these   two  edges  i s  

enhanced  by  the  a c t i o n   of  the  s p r i n g   112  s ince   the  s t a t i o n a r y  

b lade   is  urged  upwardly   a g a i n s t   the  r e c i p r o c a b l e   b lade   a s  

noted  e a r l i e r .  

In  o rde r   to  a s su r e   t h a t   a  quick,   c l ean   s e v e r i n g   o f  

the  yarn  occurs ,   the  r e c i p r o c a b l e   c u t t e r   member  is  c o n s t r a i n e d  

for   r a p i d   " s n a p - l i k e "   movement.  This  is  a ch i eved   by  a  s p r i n g -  

b i a s e d   b a l l   d e t e n t   122  which  engages  a  r e c e s s   124  in  the  t o p  

s u r f a c e   of  the  r e c i p r o c a b l e   b lade   82  when  the  l a t t e r   is  in  a  

r e t r a c t e d   or  r e a rward   p o s i t i o n   (Fig  19).  The  d e t e n t   122  p r e v e n t s  

r e c i p r o c a b l e   movement  of  the  l a t t e r   u n t i l   a  s e l e c t e d   p r e s s u r e  

b u i l d - u p   occurs   in  the  working  compartment  104.  Thus,  i n s t e a d  

of  a  more  g radua l   advance  of  the  r e c i p r o c a b l e   b lade   82  w h i c h  



might  r e s u l t   in  an  uneven,   jagged  c u t t i n g   of  the  moving  y a r n  
and  r e s u l t a n t   u n b r a i d i n g   t h e r e o f , ,  a   r a p i d ,   c l ean   s e v e r i n g  

o c c u r s .  

The  t h r o u g h - p a s s a g e   96  of  the  s t a t i o n a r y   b lade   84  i s  

d i s p o s e d   r e a r w a r d l y   o f  t h e   y a r n - r e c e i v i n g   s l i t   80  of  t h e  

a s p i r a t o r   t i p   78  to  a s s u r e   t h a t   at  the  i n s t a n t   s e v e r i n g   o c c u r s ,  
the  yarn   F  is  p r e s s e d   f i r m l y   i n to   the  s l i t   80  and  thus  s u i t a b l y  

p o s i t i o n e d   fo r   c a p t u r e   by  the  induced  s u c t i o n   at  the  a s p i r a t o r  

i n l e t   7 0 .  

R e c i p r o c a t i o n   of  the  r e c i p r o c a b l e   b lade   82  is   p r o d u c e d ,  

as  noted  e a r l i e r ,   by  a l t e r n a t e l y   s u p p l y i n g   p r e s s u r i z e d   f l u i d  

to,  and  e x h a u s t i n g   i t   from,  the  work  compartment   104.  T h i s  

is   a c h i e v e d  b y   means  of  a  c a m - o p e r a t e d   poppet   va lve   126 

(Fig  17)  which  is  a c t u a t e d   by  two  se t s   of  cams  128,  128t  c a r r i e d  

by  cam  bars   130,  130'  mounted  on  the  a s p i r a t o r   a i r   i n l e t   t u b e  

58.  The  poppet   v a l v e  1 2 6   is  of  a  c o n v e n t i o n a l   n a t u r e   and  has  a  

f l u i d   i n l e t   131  which  is  connec t ed   to  the  p r e s s u r i z e d   f l u i d  

source ,   and  a  f l u i d   o u t l e t   132  to  which  the  r e a r   end  of  t h e  

f l u i d   supply  pipe  110  is  connec t ed   v ia   a  f l e x i b l e   hose  134  ( s e e  

Figs  17,  10).  A  s p r i n g - b i a s e d   cam  f o l l o w e r   arm  136  of  the  v a l v e  

is  a r r a n g e d   to  be  s e q u e n t i a l l y   c o n t a c t e d   and  d i s p l a c e d   by  the  cams  128 

on  the  a s p i r a t o r   f l u i d   supply  tube  58.  When  d i s p l a c e d ,   the  cam 

f o l l o w e r   arm  136  opens  the  p o p p e t  v a l v e   126  and  d i r e c t s   f l u i d   t o  

the  working  compartment   104  of  the  s l eeve   76  to  urge  t h e  

r e c i p r o c a b l e   b lade   82  f o r w a r d l y .   The  poppet   va lve   is  m o u n t e d  

on  the  hous ing   52  and  thus  remains   s t a t i o n a r y   whi le   t h e  

r e c i p r o c a b l e   u n i t   47  is  be ing   d i s p l a c e d   f o r w a r d l y   and  r e a r w a r d l y .  

Mounted  on  the  hous ing   52  are  a  p a i r   of  l i m i t   s w i t c h e s  

140,  142  (Fig  10)  which  are  c o n t a c t e d   and  a c t i v a t e d   by  p o r t i o n s  

of  the  r e c i p r o c a b l e   u n i t   47  t o  c r e a t e   s i g n a l s   when  the  r e c i p r o c a b l e  

u n i t   is  in  ex tended   and  r e t r a c t e d   p o s i t i o n s .   That  i s ,   the  f i r s t  

l i m i t   swi tch   140  is  a c t i v a t e d   when  the  c a s i n g   is  in  a  f u l l y  

ex tended   c o n d i t i o n ,   and  the  second  l i m i t   swi tch   142  is  a c t i v a t e d  

when  the  c a s i n g   is  in  a  f u l l y   r e t r a c t e d   c o n d i t i o n .  

As  noted   e a r l i e r ,   the  hous ing   52  is  r o t a t a b l e   a b o u t  

a  v e r t i c a l   p ivo t   pin  54.  That  p i v o t a l   movement  is   impar t ed   b y  



a  f l u i d - a c t u a t e d   ram  146  (Fig  10)  which  is  p i v o t a b l y   moun ted  

between  the  frame  14  and  the  hous ing   52.  The  ram  146  i s  

a c t u a t e d   in  r e sponse   to  a c t i v a t i o n   of  the  second  l i m i t  

swi tch   142  when  the  r e c i p r o c a b l e   u n i t   147  r e t u r n s   to  i t s  

r e t r a c t e d   p o s i t i o n .   Third   and  f o u r t h   l i m i t   sw i t ches   150,  152 

are  mounted  on  the  frame  14.and  a r e  a c t i v a t e d   when  the  h o u s i n g  

52  is  in  a  r o t a t e d   p o s i t i o n   (Fig  12)  and  a  n o n - r o t a t e d   p o s i t i o n  

(Fig  10),  r e s p e c t i v e l y .   The  purpose   of  these   l i m i t   s w i t c h e s  

is  to  p r o v i d e   s i g n a l s   fo r   a c t u a t i n g   the  machine  l o g i c ,   a s  

w i l l   be  e x p l a i n e d   s u b s e q u e n t l y .  

A  f i r s t   a d j u s t a b l e   l i m i t   screw  153  is  mounted  on  t h e  

hous ing   52  and  is  engageab le   with  a  p o r t i o n   154  of  the  frame  14 

to  d e f i n e   a  s t o p  f o r   the  hous ing   in  a  r o t a t e d   c o n d i t i o n   (Fig  1 2 ) .  

A  second  a d j u s t a b l e   l i m i t   screw  156  is  mounted  on  the  frame  14 

and  is  engageab le   with  the  hous ing   52  to  d e f i n e   a  stop  for   t h e  

l a t t e r   in  i t s   n o n - r o t a t e d   c o n d i t i o n   (Fig  10).  R o t a t i o n   of  t h e  

hous ing   52  is  the  l a s t   movement  in  the  o p e r a t i o n   of  the  g a t h e r i n g  

head  p o r t i o n   of  the  yarn  h a n d l i n g   mechan ism.  

The  o p e r a t i o n   of  the  g a t h e r i n g   head  42  commences  a t  

the  t e r m i n a t i o n   of  a  winding   s tep ,   ie,   when  i t   is  time  t o  

doff   the  f i l l e d   packages   18,  18 ' .   At  such  time  a  s i g n a l   i s  

sen t ,   e i t h e r   by  an  o p e r a t o r   push ing   a  " s top"   b u t t o n   on  t h e  

winder   10  or  pe rhaps   by  a  computer   in  an  au tomated   p l a n t ,   w h i c h  

causes   the  f l u i d   c y l i n d e r   50  of  the  yarn  h a n d l i n g   mechanism  t o  

extend  the  g a t h e r i n g   head  f o r w a r d l y .   The  f r o n t   end  of  the  y a r n  

c a p t u r i n g   s l o t   90  in  the  s t a t i o n a r y   b lade   84  is  g e n e r a l l y   c o p l a n a r  

wi th   both  yarns   F,  F'  with  the  d imens ion   of  the  s lo t .  mouth   o r  

i n l e t   be ing   l a r g e   enough  to  accommodate  d i s p l a c e m e n t s   of  the  y a r n s  

from  such  common  v e r t i c a l   p l a n e .   Thus,  i t   is  a s s u r e d   t h a t   e v e n t u a l l y  

as  the  g a t h e r i n g   head  advances ,   the  i n i t i a l   yarn  F  w i l l   e n t e r   t h e  

s l o t   90  and  become  c a p t u r e d   in  the  t h r o u g h - p a s s a g e   96.  At  t h e  

same  t ime,  the  yarn  F  becomes  c o n f i n e d   w i t h i n   the  v e r t i c a l   s l i t  

80  in  the  a s p i r a t o r   t i p   78  and  is  thus  a l i g n e d   wi th   the  s u c t i o n  

i n l e t   7 0 .  

When  the  cams  128  on  the  a i r   i n l e t   tube  58  b e g i n  



making  c o n t a c t   wi th   the  a c t u a t i n g  a r m   of  the  poppet   v a l v e  

126,  p r e s s u r i z e d   f l u i d   is  r e p e a t e d l y   s u p p l i e d   to  the  w o r k i n g  

compartment   104  in  the  g a t h e r i n g   head  41  to  b u i l d - u p   p r e s s u r e  
t h e r e i n   and  overcome  the  b i a s   of  the  b a l l   d e t e n t   122.  When 

t h a t   occur s ,   the  r e c i p r o c a b l e   b lade   82  s n a p s - o u t   and  i t s  

c u t t e r   edge  120  p a s s e s   a c ros s   the  t h r o u g h - p a s s a g e   96  a n d  

seve r s   the  yarn  F.  The  s p r i n g   112  urges   the  s t a t i o n a r y   b l a d e  

84  f i r m l y   a g a i n s t   the  r e c i p r o c a b l e   c u t t e r   edge  120  to  p r o d u c e  

a  c l ean   cut  t h rough   the  yarn .   I t   w i l l   be  a p p r e c i a t e d   t h a t  

the  c u t t e r   o p e r a t e s   in  r e s p o n s e   to  each  cam  s i g n a l   r e g a r d l e s s  

of  whe the r   s e v e r i n g   has  or  has  not  o c c u r r e d .   A  s u f f i c i e n t  

number  of  cams  128  are  p r o v i d e d   to  p rov ide   s u f f i c i e n t   o p p o r t u n i t y  

fo r   the  yarn  to  be  c a p t u r e d   in  the  s l o t   9 0 ,  9 6 .  

When  s eve red ,   the  yarn  F  is  immed ia t e ly   c augh t -up   i n  

the  c o n t i n u o u s l y   induced  s u c t i o n   at  the  a s p i r a t o r   i n l e t   70  a n d  

is  conduc ted   to  waste   v i a   the  a i r   o u t l e t   tube  60 .  

The  g a t h e r i n g   head  41  c o n t i n u e s   f o r w a r d l y   and  p e r f o r m s  

a  s i m i l a r   s e v e r i n g   of  the  second  yarn   F ' .   Thus,  both  y a r n s  

F,  F'  are  be ing   exhaus t ed   to  was te ,   e n a b l i n g   the  package  18 ,  

18'  to  be  r e p l a c e d ,   e i t h e r   manual ly   or  pe rhaps   by  an  a u t o m a t e d  

r o b o t .  

At  the  forward   end  of  the  s t r i k e   of  the  g a t h e r i n g  

head  41,  the  l i m i t   swi tch   140  is  a c t i v a t e d   and  s i g n a l s   the  d r i v e  

head  22  to  ascend,   t h e r e b y   b r e a k i n g   the  d r i ve   c o n n e c t i o n   t o  

the  yarn  packages   which  are  a u t o m a t i c a l l y   b r a k e d .  

P r i o r   to  r e t r a c t i o n   of  the  g a t h e r i n g   head  41,  t h e  

a f o r e - m e n t i o n e d   guide  arms  46,  46'  of  the  t r a n s f e r   mechan i sm 

are  d i s p l a c e d   toward  the  v e r t i c a l   yarn  p lane   and  the  a r r a n g e m e n t  

of  such  guide  arms  46,  46'  s h a l l   now  be  d i s c u s s e d   in  more  

d e t a i l .  

The  guide  arms  46,  467  are  a f f i x e d   to  a  h o l l o w  

s h a f t   170  which  is  o r i e n t e d   p a r a l l e l   to  the  package  a x i s .  

This  s h a f t   170  i s  r o t a t a b l y   mounted  on  a  c o a x i a l   bar  172  ( F i g  

23)  which  i s ,   in  t u rn ,   a f f i x e d   to  a  v e r t i c a l l y   t r a v e l i n g   c a r r i a g e  

174  (Figs   2  and  23).  The  s h a f t   170  r o t a t e s   r e l a t i v e   to  the  b a r  



172  about  the  common  l o n g i t u d i n a l ,  a x i s   t h e r e o f .   A  s p r i n g ,  

p r e f e r a b l y   a  c o i l   s p r i n g   176,  is  connec ted   between  t h e  

f r ee   ends  of  the  sha f t   and  b a r  b y   means  of  p ins   178,  180 

c a r r i e d   t h e r e b y ,   to  b ias   the  s h a f t   (a)  r o t a t i o n a l l y   to  a  

p o s i t i o n   where in   the  guide  arms  46,  46'  are  in  a  r e s t  

c o n d i t i o n   out  of  the  common  v e r t i c a l   p lane   of  the  ya rns ,   and  

(b)  l o n g i t u d i n a l l y   i nward ly   a g a i n s t   a  stop  e lement   182 

on  the  bar  to  p r o p e r l y   l o c a t e   the  guide  arms  a long  the  a x i s  

of  the  s h a f t .   The  r o t a t i o n a l   p o s i t i o n i n g   of  the  s h a f t   170  i s  

d e t e r m i n e d   by  the  s p r i n g   176  in  c o n j u n c t i o n   wi th   cam  s u r f a c e s  

202,  204,  206  as  w i l l   be  d i s c u s s e d .  

The  c a r r i a g e   174  is  mounted  for   v e r t i c a l   s l i d i n g  

movement  upon  a  s t a t i o n a r y   u p r i g h t   pole   184.  O r i e n t e d   i n  

an  u p r i g h t   p o s i t i o n   a d j a c e n t   the  pole  184  is  a  c o n v e n t i o n a l  

f l u i d - a c t u a t e d   cable   c y l i n d e r   186  which  i n c l u d e s   an  i n t e r n a l  

f l u i d - a c t u a t e d   p i s t o n   188  and  cab l e s   190,  192  e x t e n d i n g   f r o m  

o p p o s i t e   s ides   of  the  p i s t o n   188  and  p a s s i n g   th rough   s e a l s  

(not  shown)  at  ends  of  the  c y l i n d e r   186.  Each  cable   190,  192 

pas se s   around  a  f r e e - w h e e l i n g   p u l l e y   194,  196  and  is  c o n n e c t e d  

to  the  c a r r i a g e   174  such  t h a t   movement  of  the  p i s t o n   188  i n  

one  d i r e c t i o n   c r e a t e s   movement  of  the  c a r r i a g e   174  in  t h e  

o p p o s i t e   d i r e c t i o n .  

Mounted  on  the  frame  14  a d j a c e n t   an  i n n e r   end  of  t h e  

s h a f t   170  is  a  s t a t i o n a r y   cam  bar  200  (see  Figs  2  and  4).  The 

cam  bar   200  compr ises   f i r s t ,   second  and  t h i r d   cam  s u r f a c e s   202 ,  

204,  206  a r r anged   to  be  c o n t a c t e d   by  f i r s t   and  second  w h e e l s  

208,  210  of  a  cam  f o l l o w e r   212  f i x e d l y   mounted  on  the  sha f t   1 7 0 .  

The  f i r s t   and  second  cam  s u r f a c e s   202,  204  are  s e p a r a t e d   by  a  

s t r a i g h t   s u r f a c e   205.  I t   w i l l   be  a p p r e c i a t e d   t h a t   as  t h e  

c a r r i a g e   174  ascends   and  the  f i r s t   cam  f o l l o w e r   wheel  208  r i d e s  

upon  the  f i r s t   cam  s u r f a c e   202,  the  s h a f t   170  w i l l   be  r o t a t e d  

( c l o c k w i s e   as  viewed  in  Fig  4)  such  t ha t   the  f r ee   ou t e r   ends  o f  

the  guide  arms  46,  46'  approach   the  winder ,   ie ,   approach   the  y a r n  

p lane   and  a  v e r t i c a l   p lane   c o n t a i n i n g   the  package  ax i s .   A 

s i m i l a r   but  more  pronounced  r o t a t i o n   in  the  same  d i r e c t i o n   o c c u r s  



when  the  second  wheel  210  c o n t a c t s   the  t h i r d   c o n t a c t   s u r f a c e  

206  as  the  c a r r i a g e   de scends .   When  the  f o l l o w e r   wheel  208 

r i d e s   upon  the  second  cam  s u r f a c e   204  as  the  c a r r i a g e  

descends ,   the  s h a f t   170  is  r o t a t e d   ( c o u n t e r c l o c k w i s e   a s  

viewed  i n  F i g   7)  to  enable   the  f r e e   ends  of  the  guide  a rms 

46,  4 6 '  t o   pass  by  the  t a i l i n g   guides   29,  29 ' .   T h e r e a f t e r ,  

the  arms  46,  46'  are  swung  c lockwise   to  t h r e a d   the  ya rns   i n t o  

the  t a i l i n g   guides   (Fig  7 ) .  

As  a  yarn   winding   o p e r a t i o n   p r o c e e d s ,   the  c a r r i a g e  

174  is  c o n t i n u o u s l y   urged  toward  i t s   uppermost   l i m i t   on  t h e  

pos t   184,  but  is  r e s t r a i n e d   from  t h a t   l i m i t   by  means  of  a  

r e l e a s a b l e   stop  l a t c h   220  (Figs   3,  4,  15,  16).  The  s t o p  

l a t c h   220  compr i ses   a  h o r i z o n t a l   b o l t   221  which  s l i d e s  

h o r i z o n t a l l y   in  an  a p e r t u r e   222  of  the  cam  bar  200  and  i s  

b i a s e d   by  a  s p r i n g   223  to  a  p o s i t i o n   in  the  t r a v e l   pa th   o f  

the  stop  182  c a r r i e d   by  the  c a r r i a g e   174.  The  b o l t   221  i s  

r e l e a s a b l e   by  means  of  a  l e v e r   224  which  is  p i v o t e d   to  t h e  

cam  bar  200  about  a  h o r i z o n t a l   ax is   226  and  which  i n c l u d e s   a  

l eg   228  e x t e n d i n g   in to   a  r e c e s s   230  of  the  bo l t   221.  A  c o n t a c t  

l eg   234  of  the  l e v e r   224  ex tends   in to   the  v e r t i c a l   t r a v e l   p a t h  

of  a  cam  face  236  of  the  winder   head  12  such  t h a t   as  the  w i n d e r  

head  12  is  r a i s e d   ( d u r i n g   a  yarn  package  d o f f i n g   s e q u e n c e ) ,   t h e  

b o l t   221  is  s l i d   open  to  enable   the  c a r r i a g e   174  to  comple te   i t s  

a s c e n t ,   wi th   ensu ing   r o t a t i o n   of  the  guide  arms  46,  46'  as  t h e  

cam  f o l l o w e r   wheel  208  r i d e s   a long  the  cam  s u r f a c e   202.  The 

l a t c h   is  d i s p o s e d   s u f f i c i e n t l y   above  the  winder   head  12  to  a s s u r e  

t h a t   r e l e a s e   of  the  l a t c h   occurs   only  a f t e r   the  g a t h e r i n g   head  41 

has  s eve red   and  a s p i r a t e d   both  yarns   F,  F ' .   Re turn   of  t h e  

g a t h e r i n g   head  4'1  to  i t s   r e t r a c t e d   p o s i t i o n   cannot   occur  u n t i l  

the  c a r r i a g e   r e a c h e s   i t s   uppermost   p o s i t i o n   ( i e ,   u n t i l   t h e  

c a r r i a g e   a c t i v a t e s   an  upper   l i m i t   swi tch   (not  shown)) .   In  t h i s  

f a s h i o n ,   the  c a r r i a g e   comple tes   i t s   a s cen t   and  the  ends  of  t h e  

guide  arms  46,  46'  are  r o t a t e d   f o r w a r d l y   i n to   the  common  p l a n e  

of  the  ya rns   F,  F ' ,   b e f o r e   the  g a t h e r i n g   head  r e t r a c t s   (Fig  5 ) .  

A  f i r s t   of  the  guide  arms  46  is  thus  s i t u a t e d   i n w a r d l y  



of  the  f i r s t   yarn   F  ( i e ,   between  the  frame  14  and  the  f i r s t  

yarn  F),  and  the  second  guide  arm  46'  is  s i t u a t e d   between  t h e  

yarn  F,  F ' .   When  the  g a t h e r i n g   head  is  t h e r e a f t e r   r e t r a c t e d ,  

the  s eve red   yarns   F,  F'  e n t e r   grooves  240  formed  in  the  f r e e  

ends  of  the  guide  arms  46,  46 ' .   The  yarns   thus  pass  t h r o u g h  

those   grooves   240  on  t h e i r   way  to  waste  v ia   the  a s p i r a t o r .  

Once  the  g a t h e r i n g   head  41  has  been  r e t r a c t e d ,   the  l i m i t   s w i t c h  

142  is  a c t i v a t e d   c a u s i n g   the  f l u i d   ram  146  to  swing  the  h o u s i n g  

52  about  the  pin  54  (Figs   6  and  12).  The  mechanism  remains   i n  

t h i s   p o s i t i o n   while   the  packages   are  r e p l a c e d   ( e i t h e r   m a n u a l l y  

or  a u t o m a t i c a l l y ) .  

I t   w i l l   be  a p p r e c i a t e d   t ha t   when  the  hous ing   52  a n d  

g a t h e r i n g   head  41  are  r o t a t e d   t o g e t h e r   about  the  pin  54,  t h e  

ya rns   F,  F'  are  d i s p l a c e d   away  from  the  p lane   of  the  w i n d e r  

and  w i l l   thus  enable   the  yarns   to  be  t r a n s p o r t e d   toward  t h e  

empty  packages   with  no  p o s s i b i l i t y   of  making  c o n t a c t   with  t h e  

winder .   I t   should  a lso   be  p o i n t e d   out  t h a t   when  the  g a t h e r i n g  

head  has  been  r o t a t e d   to  the  F igure   13  p o s i t i o n ,   the  ou t e r   y a r n  

F'  engages  the  u n d e r s i d e   of  the  guide  arm  46  of  the  i nne r   y a r n  

F  i nward ly   o f  t h e   groove  240  of  t ha t   guide  arm  46,  but  w i l l  

l a t e r   engage  t h a t   groove  240  du r ing   subsequen t   r e a r w a r d   r o t a t i o n  

and  de scen t   of  the  l a t t e r .   Hence,  the  ou t e r   yarn   F'  w i l l   p a s s  

th rough   the  grooves  240  of  both  guide  arms  46,  46'  du r ing   t h e  

major  p a r t   of  the  de scen t   s e q u e n c e .  

The  de scen t   sequence  beg ins   with  the  a p p l i c a t i o n   of  a  

subsequen t   s i g n a l ,   e i t h e r   manua l ly   from  an  o p e r a t o r   o r  

a u t o m a t i c a l l y   from  an  au tomated   system.  In  r e s p o n s e   to  s u c h  

s i g n a l ,   the  winder   head  22  descends   toward  the  packages   a n d  

the  cable   c y l i n d e r   186  lowers   the  c a r r i a g e   174.  A c c o r d i n g l y ,  

the  f i r s t   c a m  f o l l o w e r   wheel  208  t r a v e l s   down  the  cam  202A 

of  the  cam  bar ,   whereupon  the  s h a f t   170  is  r o t a t e d   under   t h e  

i n f l u e n c e   of  the  s p r i n g   176  (Fig  23)  to move  the  f r ee   ends  of  t h e  

guide  arms  46,  46'  out  of  the  yarn  p lane   while   p u l l i n g   the  y a r n s  

t h e r e a l o n g .  

T h e r e a f t e r ,   the  f i r s t   cam  f o l l o w e r   wheel  208  r i d e s  



a long   the  second  cam  s u r f a c e   204  and  r o t a t e s   the  o u t e r   e n d s  

of  the  guide  arms  46,  46'  ( a g a i n s t   the  b i a s   of  the  s p r i n g   176)  

away  from  the  winder   and  out  of  the  pa th   of  the  t a i l i n g   g u i d e s  

29,  29t.   T h e r e a f t e r ,   the  s p r i n g   176  r e t u r n s   the  guide  arms  t o  

a  p o s i t i o n   where in   t h e i r   o u t e r   ends  l i e   benea th   the  t a i l i n g  

gu ides   29,  29 ' .   A c c o r d i n g l y ,   the  ya rns   F,  F'  are  i n s t a l l e d  

in to   s l o t s   t h e r e o f   open  toward  the  guide  arms  46,  46'  r a t h e r  

than  in  a  d i r e c t i o n   p a r a l l e l   to  the  package  a x i s ( a s   is  s t a n d a r d  

in  manual  d o f f i n g   s y s t e m s ) .  

As  the  c a r r i a g e   174  f u r t h e r   de scends ,   the  second  cam 

f o l l o w e r   wheel  210  c o n t a c t s   t h e  t h i r d   cam  s u r f a c e   206  a n d  

causes   the  ends  of  the  guide  arms  46,   46'  to  be  swung  s t i l l  

f u r t h e r   toward  the  winder   to  a  p o s i t i o n   j u s t   be low and   b e y o n d  

the  s t a n d a r d   th row-on   guides   32.  At  t h i s   p o i n t ,   the  c a r r i a g e  

174  engages  a  lower  l i m i t   swi tch   (not  shown)  to  a c t u a t e   a  t i m e r  

w h i c h ,   a f t e r   coun t ing -down   to  enable   the  bobbins   to  r each   f u l l  

speed  ( the   l a t t e r   be ing   engaged  and  d r i v e n   by  the  d r i ve   u n i t   2 2 ) ,  

s i g n a l s   the  c o n t r o l   mechanism  fo r   the  th row-on   guides   32.  The 

gu ides   32  are  then  r o t a t e d   to  c a r r y   the  yarns   under   the  packages   and  

in to   s t a n d a r d   p inch   grooves  in  the  packages .   The  ya rns   are  t h u s  

p l a c e d   in  t e n s i o n   between  the  a s p i r a t o r   and  the  p inch   grooves   a n d  

are  caused  to  b reak .   A c c o r d i n g l y ,   the  t a i l i n g   ends  of  the  y a r n s  

are  sucked  to  was te ,   the  newly  formed  l ead   ends  of  the  yarns   a r e  

wound  upon  the  packages   (Fig  9),  and  the  c a r r i a g e   r e - a s c e n d s   i n t o  

engagement  wi th   the  stop  l a t c h   220 .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   in  l i e u   of  t r a n s f e r r i n g  

the  ya rns   to  the  th row-on  guides   32,  the  p r e s e n t   i n v e n t i o n  

could  be  de s igned   to  i n s e r t   the  ya rns   d i r e c t l y   i n to   the  p a c k a g e  

p inch   g r o o v e s .  

To  f a c i l i t a t e   a  complete   u n d e r s t a n d i n g   of  the  i n v e n t i o n ,  

the  e n t i r e   o p e r a t i o n a l   sequence  of  the  f i l a m e n t   h a n d l i n g   s y s t e m  

a c c o r d i n g   to  an  a spec t   of  the  i n v e n t i o n   w i l l   now  be  summar i zed .  

In  o p e r a t i o n ,   a  f i l a m e n t   winding   o p e r a t i o n   p r o c e e d s  

in  the  u sua l   f a s h i o n ,   with  the  d r ive   u n i t   r o t a t i n g   the  y a r n  

package  and  g r a d u a l l y   r i s i n g   as  the  package  becomes  f i l l e d .  



The  ya rns   F,  F'  t r a v e l   downwardly  th rough   the  t r a v e r s i n g  

guides   28,  28'  t h rough   the  h e l i c a l   s l o t s   26,  26'  in  t h e  

d r iven   r o l l   24,  a n d  o n t o   the  packages   18,  1 8 ' .  

The  yarn  h a n d l i n g   a p p a r a t u s   40  a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n   wa i t s   in  a  park  or  r e s t   mode  (Figs   1,  2,  3 ,  

and  10),  wi th   the  c a r r i a g e   174  be ing   urged  upwardly   by  t h e  

cable   c y l i n d e r   186  a g a i n s t   the  stop  l a t c h   220  (Figs   3  and  1 5 ) .  

In  t h i s   p o s i t i o n ,   the  f r ee   ends  of  the  guide  arms  4 6 ,  4 6 '   a r e  

l o c a t e d   ou tward ly   from  the  common  v e r t i c a l   p lane   of  the  y a r n s  

F,  F ' .   The  g a t h e r i n g   head  41  awa i t s   in  a  r e t r a c t e d   p o s i t i o n  

g e n e r a l l y   w i t h i n   t h a t   common  p l a n e .  

When  the  winding   o p e r a t i o n . i s   comple ted ,   a  s i g n a l  

is  f u r n i s h e d   to  the  machine .   This  s i g n a l   may  be  produced  b y  

an  o p e r a t o r   manua l ly   push ing   a  " s top"   b u t t o n   on  the  w i n d e r  

(Fig  3),  or  by  means  of  a  s i g n a l   from  a  computer  i f   t h e  

winder   is  p a r t   of  an  au tomated   system.  In  r e s p o n s e   to  t h a t  

s i g n a l ,   p r e s s u r i z e d   f l u i d   is  s u p p l i e d   to  the  h y d r a u l i c   c y l i n d e r  

50  which  ex tends   the  r e c i p r o c a b l e   mechanism  47,  i n c l u d i n g   t h e  

g a t h e r i n g   head  41,  toward  the  yarns   F,  F ' .   E v e n t u a l l y ,   t h e  

f i r s t   or  i nne r   yarn  F  e n t e r s   the  s l o t   90  of  the  s t a t i o n a r y  

b lade   84  and  becomes  t r a p p e d   w i t h i n   the  l a t e r a l   p o s i t i o n   96  o f  

t h a t   s l o t   (Fig  19).  The  yarn   F  is  thus  r e c e i v e d   w i t h i n  

the  v e r t i c a l   s l i t   80  in  the  a s p i r a t o r   t ip   78  and  is  p r e s s e d  

t i g h t l y   t h e r e i n   as  the  yarn  F  c o n t i n u e s   to  be  wound  upon  t h e  

package  18 .  

As  the  cams  128  make  c o n t a c t   wi th   the  f o l l o w e r   a rm 

136  of  the  poppet   va lve   (Fig  17),  p r e s s u r i z e d   f l u i d   is  s u p p l i e d  

to  the  working  compartment   of  the  chamber  104  in  the  c u t t e r  

s l eeve   76.  When  p r e s s u r e   in  t h a t   compartment  104  b u i l d s - u p  

s u f f i c i e n t l y   to  overcome  the  r e s t r a i n t   imposed  by  the  d e t e n t   122 ,  

the  r e c i p r o c a b l e   b lade   82  snaps  ou tward ly   ac ros s   the  l a t e r a l  

p o r t i o n   96  of  the  s l o t   90  (Fig  23,)   t h e r e b y   s e v e r i n g   the  yarn  F  

which  is  immed ia t e ly   sucked  in to   the  a s p i r a t i n g   condu i t   69 .  

As  the  g a t h e r i n g   head  41  advances   f u r t h e r ,   a  s i m i l a r  

o p e r a t i o n   is  pe r fo rmed   on  the  second  yarn  F'  which  is  a l s o  

seve red   and  a s p i r a t e d   in to   the  a s p i r a t o r   c o n d u i t .   Thus,  b o t h  



yarns   now  t r a v e l   in to   the  s u c t i o n  c o n d u i t   69  and  are  a s p i r a t e d  

to  was te .   At  the  end  of  the  forward   s t r o k e   of  the  g a t h e r i n g  

head,  the  l i m i t   swi tch   140  is  a c t i v a t e d ,   t h e r e b y   i n s t i g a t i n g  

a  s i g n a l   to  the  winder   which  causes   the  d r ive   head  22  t o  

ascend,   t h e r e b y   b r e a k i n g   d r i ve   r e l a t i o n s h i p   wi th   the  p a c k a g e s  

(Fig  4 ) .  

T h e r e a f t e r ,   the  a s c e n d i n g   d r ive   head  22  engages  t h e  

l a t c h   d i sengagemen t   l e v e r   234  and  r e t r a c t s   the  stop  bo l t   221 

(Figs   5  and  16).  This  enab les   the  c a r r i a g e   174  to  c o m p l e t e  

i t s   upward  movement,  whereby  the  f i r s t   cam  f o l l o w e r   wheel  208 

engages  the  f i r s t   cam  s u r f a c e   202  and  swings  the  guide  a rms  

t o w a r d  t h e   winder   (Fig  5).  A c c o r d i n g l y ,   the  f r ee   ends  o f  

the  guide  arms  become  d i s p o s e d   w i t h i n   the  yarn   p lane   i n s i d e  

of  the  r e s p e c t i v e   yarns   ( i e ,   between  the  frame  14  and  t h e  

r e s p e c t i v e   y a r n ) .   When  the  c a r r i a g e   174  r e a c h e s   i t s   u p p e r m o s t  

p o s i t i o n ,   a  l i m i t   swi tch   is  a c t i v a t e d ,   which  i n i t i a t e s   r e t r a c t i o n  

of  the  g a t h e r i n g   head  41.  A c c o r d i n g l y ,   the  h y d r a u l i c   c y l i n d e r   50 

r e t r a c t s   and  the  g a t h e r i n g   head  41  r e t u r n s   to  i t s   o r i g i n a l  

r e t r a c t e d   p o s i t i o n .   During  such  r e t r a c t i o n ,   the  ya rns   F,  F '  

r e s p e c t i v e l y   engage  the  grooves  240  of  the  guide  arms  46,  4 6 ' .  

At  the  end  of  the  r e t r a c t i o n   s t r o k e ,   the  l i m i t   swi tch   142  is  a c t i v a t e d ,  

c a u s i n g   the  f l u i d   ram  146  to  r o t a t e   the  hous ing   52  about  the  p i n  

54  to  d i s p l a c e   the  t i p   78  of  the  a s p i r a t o r   c o n d u i t   69  away  from  t h e  

yarn  p lane   (Figs  6  and  12).  In  so  doing,   i t   is  a s s u r e d   t h a t  

the  ya rns   F,  F'  w i l l   not  c o n t a c t   the  winder   du r ing   s u b s e q u e n t  

d e s c e n t   of  the  guide  a r m s .  

The  yarn   h a n d l i n g   mechanism  now  r e s t s   in  t h i s   p o s i t i o n  

as  the  packages   18,  18'  are  r e p l a c e d ,   e i t h e r   manua l ly   o r  

a u t o m a t i c a l l y .   The  yarns   F,  Fl  s u c k e d - i n   t h rough   the  a s p i r a t o r  

69,  78  are  d e l i v e r e d   to  was te .   T h e r e a f t e r ,   a  r e s t a r t   s i g n a l   i s  

d e l i v e r e d   to  the  machine,   e i t h e r   by  manual  d e p r e s s i o n   of  a  " s t a r t "  

b u t t o n   on  the  winder   or  by  a  computer   s i g n a l   in  an  a u t o m a t e d  

system.  Such  r e s t a r t   s i g n a l   a c t u a t e s   the  cab le   c y l i n d e r   186  t o  

lower  the  c a r r i a g e   174,  such  t h a t   the  f i r s t   cam  f o l l o w e r  

wheel  208  l e a v e s   the  f i r s t   cam  s u r f a c e   202,  t h e r e b y   c a u s i n g   t h e  



guide  arms  46,  46t  to  r o t a t e   about  the  axis   of  the  s h a f t   170 

and  swing  the  f i l a m e n t s   ou tward ly   from  the  o r i g i n a l   y a r n  

p lane   (see  broken  l i n e   p o s i t i o n   in  Fig  7 ) .  

The  c a r r i a g e   174  c o n t i n u e s   i t s   de scen t   u n t i l   the  f i r s t  

cam  f o l l o w e r   wheel  208  engages  the  second  cam  s u r f a c e   204  a n d  

causes   the  guide  arms  46,  46'  to  swing  toward  the  winder   so  t h a t  

the  f r ee   ends  of  the  guide  arms  are  l o c a t e d   below  the  t a i l i n g  

gu ides   29,  29t  to  t h r e a d   the  yarns   F  F'  in to   those   t a i l i n g  

guides   (Figs   7  and  13).  F u r t h e r   de scen t   of  the  c a r r i a g e   174 

b r i n g s   the  second  cam  f o l l o w e r   wheel  210  in to   engagement  wi th   t h e  

t h i r d   cam  s u r f a c e   206  which  p roduces   f u r t h e r   r o t a t i o n   of  the  f r e e  

ends  of  the  guide  arms  46,  46'  toward  the  winder   12  at  a  l o c a t i o n  

below  the  s t a n d a r d   r e t h r e a d i n g   guides   of  the  winder   (Figs   8  a n d  

14).  As  a  r e s u l t ,   the  ya rns   F,  F'  are  p o s i t i o n e d   to  become  p i c k e d -  

up by  the  s t a n d a r d   th row-on   guides   32,  when  the  l a t t e r   are  swung 

toward  the  empty  packages .   When  the  c a r r i a g e   174  has  f u l l y  

descended ,   a  l i m i t   swi tch   is  a c t i v a t e d ,   t h e r e b y   s t a r t i n g   a  

t imer   which  c o n t r o l s   the  moment  at  which  the  th row-on  g u i d e s  

32  are  swung  toward  the  empty  packages .   This  time  p e r i o d   i s  

r e q u i r e d   in  o rder   to  a s su r e   t h a t   the  d r ive   head  22  has  s u f f i c i e n t  

o p p o r t u n i t y   to  b r i n g   the  empty  packages   up  to  f i n a l   s p e e d .  

The  a c t u a l   r e t h - r e a d i n g   of  the  yarns   occurs   in  a  c o n v e n t i o n a l  

manner  as  the  th row-on  gu ides   i n s e r t   the  yarns   F,  F'  in to   t h e  

usua l   p inch   s l o t s   in  the  empty  packages .   A c c o r d i n g l y ,   t h e  

yarns   are  c a p t u r e d   by  t h e  r a p i d l y   r o t a t i n g   packages ,   t h u s  

p r o d u c i n g   t e n s i o n   in  the  yarns   between  the  packages   and  t h e  

a s p i r a t o r   69  of  such  a  degree  t h a t   the  yarns   are  broken  (Fig  8 ) .  

With  the  r e t h r e a d i n g   o p e r a t i o n   comple ted ,   the  c a r r i a g e  

174  ascends   in to   engagement  with  the  l a t c h   220  and  the  f l u i d   ram 

146  swings  the  hous ing   52  about  the  v e r t i c a l   p ivo t   pin  54,  t h e r e b y  

r e t u r n i n g   the  g a t h e r i n g   head  41  to  i t s   normal  r e s t   p o s i t i o n  

(Figs   1,  2,  3  and  1 0 ) .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   the  yarn   h a n d l i n g  

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   is  h i g h l y  

advan tageous   in  t ha t   i t   is  capab le   of  c o n v e n i e n t   r e t r o f i t   t o  



e x i s t i n g   winders   w i thou t   a p p r e c i a b l e   m o d i f i c a t i o n   of  t h e  

s t r u c t u r a l   components  of  the  l a t t e r .   The  a p p a r a t u s   f u n c t i o n s  

in  a  r e l a t i v e l y   s i m p l i f i e d   manner,  t h e r e b y   m i n i m i z i n g   m a l -  

f u n c t i o n   and  break  down.  For  example,  the  g a t h e r i n g   h e a d  

remains   at  r e s t   d u r i n g   the  a c t u a l   t r a n s f e r   of  the  y a r n s  
toward  the  empty  packages ;   only  the  guide  arms  need  b e  

d i s p l a c e d   du r ing   t h i s   sequence .   Moreover,   the  movements  

of  the  t r a n s f e r   guide  arms  are  s i m p l i f i e d   in  t h a t   the  g u i d e  

arms  do  not  pass  t h rough   the  v e r t i c a l   p lane   c o n t a i n i n g   t h e  

package  a x i s .   Ra the r ,   the  guide  a r m s  r e m a i n   to  one  s ide   o f  

such  p l ane .   C o n v e n i e n t l y ,   the  guide  arms  are  ab le   to  r e t h r e a d  

the  c o n v e n t i o n a l   t r a n s f e r   t a i l   d ev i ce s   mounted  on  the  w i n d e r .  

As  a  m a t t e r   of  f u r t h e r   c o n v e n i e n c e ,   the  c o n t r o l  

mechanism  fo r   the  yarn   h a n d l i n g   a p p a r a t u s   is  d i s p o s e d   a t  

the  anchored   end  of  the  package  ax le   and  thus  is  not  d i s p o s e d  

to  i n t e r f e r e   wi th   the  exchange  of  packages   by  a  robo t   or  a n  

o p e r a t o r   at  the  f r ee   end  of  the  package  a x l e .  

The  a c t u a l   s e v e r i n g   of  the  f i l a m e n t s   is  f a c i l i t a t e d  

because   the  c u t t e r   mechanism  is  able   to  r e c e i v e   the  y a r n s  

in  the  d i r e c t i o n   of  r e c i p r o c a t i o n   of  the  g a t h e r i n g   h e a d .  

This  ensures   t h a t   the  ya rns   w i l l   e v e n t u a l l y   e n t e r   and  b e  

c a p t u r e d   by  the  c u t t e r   s l o t   as  the  g a t h e r i n g   head  t r a v e l s  

t h rough   the  yarn   p l ane .   The  c u t t e r   b l a d e s   t h e m s e l v e s   make 

sharp ,   c r i s p   cuts   t h rough   a l l   the  f i l a m e n t s   in  each  y a r n  

because   the  b lades   are  p r e s s e d   t o g e t h e r   d u r i n g   the  s e v e r i n g  

s t r o k e ,   and  s ince   the  c u t t i n g   s t r o k e   is  only  i n i t i a t e d   when 

a  s e l e c t e d   p r e s s u r e   b u i l d - u p   is  a t t a i n e d   to  produce   a  " s n a p -  

l i k e "   a c t i o n   of  the  c u t t i n g  s t r o k e .   The  p r e s s i n g   of  t h e  

b l a d e s   t o g e t h e r   r e n d e r s   the  b l a d e s   s e l f - s h a r p e n i n g   d u r i n g  

movement  t h e r e o f .   The  combina t i on   of  a  curved  c u t t i n g   edge  

on  one  b lade   and  a  s t r a i g h t   c u t t i n g   edge  on  the  o the r   b l a d e  

c r e a t e s   a  h i g h l y   e f f i c i e n t   c o m b i n a t i o n   of  s c i s s o r s   and  s h e a r -  

l i k e   c u t t i n g   a c t i o n s   on  the  f i l a m e n t a r y   y a r n .  

The  g a t h e r i n g   head  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  

is  i d e a l l y   s u i t e d   not  only  to  an  au tomated   system,  b u t  



to  a  h a n d - h e l d   a s p i r a t o r   as  we l l ,   and  g r e a t l y   f a c i l i t a t e s  

c a p t u r i n g   of  the  f i l a m e n t s   as  well   as  the  s e v e r i n g   a n d  

a s p i r a t i n g   a s p e c t s   t h e r e o f .   I t   has  been  used  many  t h o u s a n d s  

of  t imes  in  the  winding   of  p o l y e s t e r   yarn ,   w i t h o u t   a  s i n g l e  

r e c o r d e d   f a i l u r e .  

I t   w i l l   be  a p p r e c i a t e d   t ha t   a l t h o u g h   the  c u t t e r  

mechanism  of  the  p r e s e n t   i n v e n t i o n   has  g r e a t   u t i l i t y   i n  

an  au tomated   mechanism,  i t   a lso   has  u t i l i t y   as  an  a t t a c h m e n t  

to  an  a s p i r a t o r   "gun"  which  is  maneuvered  manual ly   by  a n  

o p e r a t o r .   Such  a  dev ice   300  i s   d e p i c t e d   in  F i g u r e s   24  t o  

26  in  which  an  e l o n g a t e d ,   r i g i d  f l u i d   o u t l e t   tube  302  h a s  

a t t a c h e d   t h e r e t o   an  e l o n g a t e d   r i g i d   f l u i d   i n l e t   tube  304.  

The  l a t t e r   conduc ts   p r e s s u r i z e d   f l u i d ,   such  a  s  a i r ,   f o r w a r d l y  

( i e ,   to  the  l e f t   as  viewed  in  Fig  24).  This  a i r   is  d e l i v e r e d  

to  the  o u t l e t   tube  302  th rough   a  c r o s s - b o r e   305  in  a  c a s i n g  3 0 6 .  

The  a i r   e n t e r s   the  o u t l e t   tube  302  v ia   an  a p e r t u r e d   nozz le   308 

whereby  a  r e a r w a r d   s u c t i o n   is  c r e a t e d   in  the  cus tomary   manne r  

in  a  forward   e x t e n s i o n   310  of  the  o u t l e t   tube  302 .  

Mounted  at  the  f r o n t   end  of  the  e x t e n s i o n   or  s u c t i o n  

tube  310  is  a  g a t h e r i n g   head  312  which  o p e r a t e s   under   the  same 

b a s i c   p r i n c i p l e s   as  the  a f o r e - d e s c r i b e d   g a t h e r i n g   h e a d  

41  (Figs   19-22)  in  t h a t   i t   has  an  a s p i r a t o r   t i p   314  and  a  c u t t e r  

mechanism  316  d i s p o s e d   t h e r e b e l o w .   The  c u t t e r   mechan i sm 

may  be  i d e n t i c a l   to  t ha t   p r e v i o u s l y   d e s c r i b e d ,   a l t h o u g h   in  a  

manual  device   such  as  t h a t ,   i t   might  be  d e s i r a b l e   to  i n v e r t  

the  p o s i t i o n s   of  the  b l ades   82,  84  so  t h a t   the  s t a t i o n a r y   b l a d e  

84  is  l o c a t e d   atop  the  r e c i p r o c a b l e   c u t t e r .   In  t h i s   f a s h i o n ,  

the  f l a r e d   p o r t i o n   100  of  the  t h r o u g h - p a s s a g e   96  would  b e  

d i s p o s e d   at  the  top  r a t h e r   than  at  the  bot tom.  I t   is  p r o b a b l y  

l e s s   damaging  to  a  yarn  to  t r a v e l   i n i t i a l l y   th rough   the  f l a r e d  

end  100  of  the  passage   96  than  th rough   the  end  t h e r e o f   h a v i n g  

the  sharp  edge  98,  e s p e c i a l l y   in  a  manual  device   where  i t   i s  

l i k e l y   t h a t   the  r e s i d e n c e   time  of  the  f i l a m e n t   in  the  b lade   84 

p r i o r   to  s e v e r i n g   w i l l   be  l onge r   than  in  the  au tomated   mechan i sm.  

P r e s s u r i z e d   a i r   is  s u p p l i e d   to  the  c u t t e r   mechan i sm 



via   a  condu i t   318.  That  a i r   is  b led   from  the  a i r   i n l e t   t u b e  

304  v ia   a  passage   319  which  c o o p e r a t e s   wi th   a  poppet   v a l v e  

320  (Fig  26).  The  l a t t e r   is  of  s t a n d a r d   des ign   and  i n c l u d e s  

a  c e n t r a l   passage   322  which  communicates  wi th   the  passage   319 

when  a  s p r i n g - b i a s e d   t r i g g e r   340  is  a c t u a t e d .   At  a l l   o t h e r  

t imes ,   the  c e n t r a l   pas sage   communicates  the  c u t t e r   wi th   a n  

exhaus t   passage   3 4 2 .  

In  p r a c t i c e ,   the  o p e r a t o r   l i n e s - u p   the  dev ice   300 

wi th   the  yarn  to  be  s eve red   and  then  merely   advances   t h e  

dev ice ,   knowing  t h a t   the  ya rn   w i l l   become  e n t r a i n e d   w i t h i n  

the  l a t e r a l   p o r t i o n   96  of  the   s l o t   90  (See  Figs   19,  2 0 ) .  

T h e r e a f t e r ,   the  t r i g g e r   340  i s   a c t i v a t e d   to  s eve r   the  f i l a m e n t ,  

t h e r e b y   c a u s i n g   the  yarn  to  be  a s p i r a t e d   to  waste   v ia   t h e  

tubes   310,  3 0 2 .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   in  some  i n s t a n c e s   t h e  

ya rns   to  be  s eve red   are  somewhat  remote   from  the  o p e r a t o r  

and  not   e a s i l y   a c c e s s i b l e .   P r e v i o u s l y   p roposed   m a n u a l  

s e v e r i n g   and  a s p i r a t i n g   dev i ce s   which  have  l a t e r a l l y   o p e n i n g  

s l o t s   can  be  i n c o n v e n i e n t   due  to  d i f f i c u l t y   in  a l i g n i n g   t h e  

s l o t   with  the  yarn .   Such  a  problem  is  not  p r e s e n t   in  the  c a s e  

of  a  f o r w a r d l y   opening  s l o t   as  in  the  p r e s e n t   i n v e n t i o n .  

Al though  the  i n v e n t i o n   has  been  d e s c r i b e d   i n  

c o n n e c t i o n   wi th   p r e f e r r e d   embodiments  t h e r e o f ,   i t   w i l l   b e  

a p p r e c i a t e d  t h a t   m o d i f i c a t i o n s ,   s u b s t i t u t i o n s ,   d e l e t i o n s ,   a n d  

a d d i t i o n s   not  s p e c i f i c a l l y   d e s c r i b e d ,   may  be  made  w i t h o u t  

d e p a r t i n g   from  the  s p i r i t   and  scope  of  the  i n v e n t i o n   as  d e f i n e d  

in  the  appended  c l a ims .   For  example,  i t   w i l l   be  a p p r e c i a t e d  

t h a t   the  i n v e n t i o n   is  not  l i m i t e d   to  one  in  which  the  yarns   b e i n g  

fed  to  the  winder   are  in  a  v e r t i c a l   p l ane .   F u r t h e r ,   the  p a t h  

of  movement  of  the  yarn   t r a n s f e r   means  o b v i o u s l y   depends  u p o n  

g e o m e t r i c a l   c o n s i d e r a t i o n s   t h a t   are  s p e c i f i c   to  the  type  o f  

winder ,   p a r t i c u l a r l y   where  the  a u t o m a t i c   a p p a r a t u s   is  r e t r o f i t t e d  

to  an  e x i s t i n g   w i n d e r .  



1.  Automat ic   f i l a m e n t a r y   yarn  h a n d l i n g   a p p a r a t u s   f o r  

use  with  a  f i l a m e n t a r y   yarn  winder   (12)  of  the  type  c o m p r i s i n g  

a  yarn  package  suppor t   (16),   and  means  for   r o t a t i n g   at  l e a s t  

one  package  (18,  18 ' )   about  an  ax is   of  the  suppor t   (16)  t o  

wind-up  at  l e a s t   one  f i l a m e n t a r y   yarn   (F,  F ' )   c o n t i n u o u s l y   f e d  

toward  the  winder   (12),   the  yarn  h a n d l i n g   a p p a r a t u s   b e i n g  

c h a r a c t e r i s e d   b y :  

(a)  g a t h e r i n g   means  (41)  ups t r eam  of  sa id   p a c k a g e ' s  

( 1 8 , 1 8 ' )   r o t a r y   axis   (16)  for   d i s p l a c e m e n t   from  a  r e s t  

p o s i t i o n   toward  the  path  of  t r a v e l   of  the  yarn  (F,  F ' )  

the  g a t h e r i n g   means  (41)  i n c l u d i n g :  

c u t t e r   means  (42)  for   s e v e r i n g   the  y a r n  

as  the  g a t h e r i n g   means  (41)  is  d i s p l a c e d  

toward  the  y a r n ' s   pa th   of  t r a v e l ,  

s u c t i o n   means  (44)  i n c l u d i n g   an  i n l e t   ( 7 0 )  

d i sposed   a d j a c e n t   the  c u t t e r   means  (42)  f o r  

c o n t i n u o u s l y   d r a w i n g - i n   the  yarn  (F,  F ' )   a f t e r  

s e v e r i n g   has  o c c u r r e d ,  

(b)  yarn  t r a n s f e r   means,  i n c l u d i n g   at  l e a s t   one  g u i d e  

(46,  46 ' )   a s s o c i a t e d   with  the  yarn  (F,  F ' )   b e i n g  

t r a n s f e r r e d ,   mounted  for   movement  r e l a t i v e   to  t h e  

g a t h e r i n g   means  (41)  between  spaced  p o s i t i o n s ,  

the  guide  (46,  46 ' )   be ing   a r r anged   to  engage  t h e  

yarn  (F,  F ' ) u p o n   the  g a t h e r i n g   means  (41)  r e t u r n i n g  

to  i t s   r e s t   p o s i t i o n   with  the  s eve red   ya rns ,   a n d  

(c)  d i s p l a c e m e n t   means  (170,  172,  174)  f o r :  

moving  the  t r a n s f e r   means  r e l a t i v e   to  t h e  

g a t h e r i n g   means  (41)  wi th   the  yarn   (F,  F ' )  

r e m a i n i n g   engaged  with  the  guide  (46,  4 6 ' )  

a n d  

moving  the  guide  (46,  46 ' )   toward  the  p a c k a g e  

axis   (16)  du r ing   a  y a r n  r e t h r e a d i n g   s e q u e n c e .  



2.  A  yarn  h a n d l i n g   a p p a r a t u s   a c c o r d i n g   to  c la im  1,  

c h a r a c t e r i s e d   in  t h a t   the  c u t t e r   means  (42)  is  d i s p o s e d   imm- 

e d i a t e l y   below  the  i n l e t   (70)  of  the  s u c t i o n   means  (44),   and  t h e  

g a t h e r i n g   means  (41)  is  v e r t i c a l l y   spaced  from  the  p a c k a g e ' s  

(18,  18 ' )   r o t a r y   ax is   ( 1 6 ) .  

3.  A  yarn  h a n d l i n g   a p p a r a t u s   a c c o r d i n g   to  e i t h e r  

c la im  1  or  c la im  2  fo r   winding   two  yarns   (F,  F ' )   c h a r a c t e r i s e d   in  t h a t  

the  t r a n s f e r   means  i n c l u d e s   two  guides   (46,  4 6 ' ) ,   each  g u i d e  

a s s o c i a t e d   wi th   a  r e s p e c t i v e   y a r n .  

4.  A  yarn  h a n d l i n g   a p p a r a t u s   a c c o r d i n g   to  any  one  o f  

the  p r e c e d i n g   c la ims  c h a r a c t e r i s e d   in  t h a t   the  g a t h e r i n g   means 

(41)  is  a r r anged   to  be  s t a t i o n a r y   du r ing   v e r t i c a l   d i s p l a c e m e n t  

of  the  t r a n s f e r   m e a n s .  

5.  A  yarn  h a n d l i n g   a p p a r a t u s   a c c o r d i n g   to  any  one  of  t h e  

p r e c e d i n g   c la ims  c h a r a c t e r i s e d   in  t h a t   the  c u t t e r   means  ( 4 2 )  

i n c l u d e s   a  f l u i d - a c t u a t e d   d i s p l a c e a b l e   b lade   (82) ,   means  f o r  

s u p p l y i n g   p r e s s u r i z e d   f l u i d   to  the  g a t h e r i n g   means  (41)  f o r  

c r e a t i n g   s u c t i o n   in  the  s u c t i o n   means  (44) ,   and  means  f o r  

s u p p l y i n g   p r e s s u r i z e d   f l u i d   to  the  d i s p l a c e a b l e   b lade   ( 8 2 )  

i n t e r m i t t e n t l y   to  d r ive   the  l a t t e r   t h rough   s u c c e s s i v e   c u t t i n g  

s t r o k e s .  

6.  A  yarn   h a n d l i n g   a p p a r a t u s   a c c o r d i n g   to  any  one  of  t h e  

p r e c e d i n g   c l a ims ,   c h a r a c t e r i s e d   in  t h a t   the  g a t h e r i n g   means  ( 4 1 )  

is  mounted  at  the  end  of  a  r e c i p r o c a b l e   rod  (48)  a r r a n g e d   t o  

r e c i p r o c a t e   above  sa id   package  ax is   (16)  and  p a r a l l e l   t h e r e t o ,   t h e  

r e s t   p o s i t i o n   of  s a id   g a t h e r i n g   means  (41)  be ing   d i s p o s e d   a d j a c e n t  

an  anchored   end  of  the  package  suppor t   ( 1 6 ) .  

7.  A  f i l a m e n t a r y   yarn   a s p i r a t o r   of  the  type  c o m p r i s i n g  

a  movable  s u c t i o n   condu i t   (310)  i n c l u d i n g   a  s u c t i o n  

i n l e t   (314),   and  a  f i l a m e n t a r y   yarn  c u t t e r   (316)  mounted  on  t h e  

condu i t   (310)  below  the  i n l e t   (314)  fo r   s e v e r i n g   a  yarn  which  i s  

t h e r e a f t e r   drawn  in to   the  s u c t i o n   condu i t   (310) ,   c h a r a c t e r i s e d  

in  t h a t :  

the  c u t t e r   (316)  compr i ses   f i r s t   and  s e c o n d  

r e l a t i v e l y   movable  b l a d e s   (82,  84),  one  of  t h e  



b lades   (84)  i n c l u d i n g   a  s l o t   opening  ( 9 0 )  

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

( 3 1 0 ) ,  

the  s l o t   (90)  i n c l u d i n g   a  l a t e r a l  

e x t e n s i o n   w i t h i n   which  the  yarn   is  t r a p p e d  

for   be ing   severed   by  the  b l ades   (82,  84 )  

whi le   t r a v e l i n g   ac ros s   the  s u c t i o n   i n l e t  

( 3 1 4 ) .  

8.  A  f i l a m e n t a r y   yarn  a s p i r a t o r   a c c o r d i n g   to  c la im  7 

c h a r a c t e r i s e d   in  t h a t   the  l a t e r a l   e x t e n s i o n   of  the  s l o t   ( 9 0 )  

i n c l u d e s   a  curbed  f r o n t   wal l   (98)  for   p r e v e n t i n g   escape  o f  

a  yarn  th rough   an  open  end  of  the  s l o t   (90) ,   the  c u r v e d  

wal l   (98)  hav ing   a  sharp  edge  which  c o o p e r a t e s   with  a  

s t r a i g h t   sharp  edge  (120)  on  the  o the r   b lade   (82)  to  s e v e r  

the  yarn  by  a  combined  s c i s s o r s   and  shear   a c t i o n .  

9.  A  f i l a m e n t a r y   yarn  a s p i r a t o r   a c c o r d i n g   to  e i t h e r  

c la im  7  or  c la im  8  f u r t h e r   c h a r a c t e r i s e d   by  a  sp r i ng   ( 1 1 2 )  

for   d i s p l a c i n g   the  r e c i p r o c a b l e   b lade   (82)  in  one  of  i t s  

d i r e c t i o n s ,   the  s p r i n g   (112)  a c t i n g   a g a i n s t   the  s t a t i o n a r y  

b lade   (84)  to  urge  the  l a t t e r   a g a i n s t   the  r e c i p r o c a b l e   b l a d e .  

10.  A  f i l a m e n t a r y   yarn  c u t t i n g   and  a s p i r a t i n g   a s s e m b l y  

c o m p r i s i n g   an  a s p i r a t i n g   passage   (310)  fo r   c o n d u c t i n g   a i r  

s u c t i o n   and  i n c l u d i n g   a  f i r s t   f o r w a r d l y   f a c i n g   opening  ( 3 1 4 ) ,  

yarn   c u t t e r   means  (316)  d i s p o s e d   benea th   the  opening  ( 3 1 4 )  

and  i n c l u d i n g   f i r s t   (84)  and  second  (82)  r e l a t i v e l y   m o v a b l e  

b l ades   (84,  82),  the  f i r s t   b lade   (84)  i n c l u d i n g   a  s l o t   ( 9 0 )  

hav ing   a  f o r w a r d l y   f a c i n g   opening  (90)  for   a d m i t t i n g   a  f i l a m e n t a r y  

yarn  and  a  l a t e r a l   e x t e n s i o n   (96)  for   t r a p p i n g   the  yarn ,   t h e  

second  b lade   (82)  i n c l u d i n g   a  c u t t i n g   edge  (120)  engageab le   with  a  

c u t t i n g   edge  (98)  on  the  l a t e r a l   e x t e n s i o n ,   and  means  ( 1 1 2 )  

(104,  106,  108,  110)  for   p r o d u c i n g   r e l a t i v e   movement  between  t h e  

b l ades   to  cause  the  edges  (98 ,120)   to  pass   ac ross   one  a n o t h e r   t o  

sever   the  yarn  whi le   the  l a t t e r   t r a v e l s   th rough   (96)  the  e x t e n s i o n . .  
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