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©  APPARATUS  FOR  TRANSFERRING  LOADED  AND  NON-LOADED  BOBBINS  FOR  SPINNING  MACHINES. 

driving  bar  (3)  so  that  the  positioning  bar  (23)  can  be 
moved  vertically  via  a  spring  (19),  and  also  forward 
and  backward  in  accordance  with  the  forward  and 
backward  movements  of  the  driving  bar  (3).  When 
the  driving  bar  (3)  is  moved  forward,  the  locking 
projections  (23a)  of  the  tray  positioning  bar  (23) 
engage  the  opposed  peg  trays  (13),  so  that  the  peg 
trays  (13)  are  moved  forward  by  a  distance  cor- 
responding  to  the  length  of  one  peg  tray.  When  the 
driving  bar  (3)  is  moved  backward,  the  peg  trays 
(13)  are  disengaged  from  locking  projections  (23a) 
by  the  action  of  the  spring,  so  that  the  tray  position- 
ing  bar  (23)  alone  is  moved  back.  This  enables  the 
peg  trays  to  be  positioned  accurately  irrespective  of 
the  dimensional  errors  and  variations  of  the  peg 
trays. 

©  An  apparatus  for  transferring  loaded  and  non- 
loaded  bobbins  for  spinning  machines,  in  which  peg 
trays  (13),  each  of  which  is  provided  on  its  upper 
surface  with  a  bobbin  inserting  peg  (13a)  and  on  its 
lower  surface  with  a  locking  recess  (13b),  are  trans- 
ferred  in  an  arrayed  state  on  a  transfer  path  provided 

5a|on9  tne  front  side  of  a  spindle  array  (7)  of  a 
spinning  machine.  A  driving  bar  (3)  adapted  to  be 

Amoved  forward  and  backward  intermittently  in  the 
J2  bobbin  transferring  direction  with  a  stroke  larger  than 

the  pitch  of  the  spindles  of  the  spinning  machine  is 
^provided  along  the  bobbin  transferring  path.  A  tray 
[^positioning  bar  (23)  on  which  a  plurality  of  locking 

projections  (23a)  engageable  with  the  locking  reces- 
° s e s   (13b)  in  the  peg  trays  (13)  are  provided  at 
Q.  regular  intervals  N  (N  being  a  natural  number)  times 
HI  larger  than  the  pitch  of  the  spindles  is  formed  lin- 

early  along  the  entire  length  of  the  driving  bar  (3). 
The  tray  positioning  bar  (23)  is  supported  on  the 
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APPARATUS  FOR  TRANSPORTING  FULL  AND  EMPTY  BOBBINS 

IN  TEXTILE  MACHINE 

TECHNICAL  F I E L D  

The  p r e s e n t   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   f o r  

t r a n s p o r t i n g   f u l l   and  e m p t y   b o b b i n s   in   a  t e x t i l e   m a c h i n e  

s u c h   as  a  r i n g   s p i n n i n g   f r a m e   or   a  r i n g   t w i s t i n g   f r a m e .  

5  BACKGROUND  ART 

To  c a r r y   o u t   a  b o b b i n   e x c h a n g e   o p e r a t i o n   f o r  

t e x t i l e   m a c h i n e   s u c h   as  a  r i n g   s p i n n i n g   f r a m e   by  a n  

a u t o - d o f f   e r ,   p r e f e r a b l y   a  b o b b i n   t r a n s p o r t a t i o n -  

a p p a r a t u s   i s   p r o v i d e d   f o r   a r r a n g i n g   e m p t y   b o b b i n s   i n  

10  f r o n t   of  t h e   s p i n n i n g   f r a m e   and  r e m o v i n g   f u l l   b o b b i n s  

d o f f e d   f rom  s p i n d l e s   f r o m   an  o p e r a t i v e   zone   of  t h e  

s p i n n i n g   f r a m e .  

In  g e n e r a l ,   a  c o n v e y o r   s y s t e m   i s   u s e d   as  t h e   a b o v e  

t y p e   of  t r a n s p o r t i n g   a p p a r a t u s ,   in   w h i c h   a  p l u r a l i t y   o f  

15  p e g s   f o r   m o u n t i n g   b o b b i n s   a r e   s e c u r e d   on  an  e n d l e s s   b e l t  

a t   a  p i t c h   e q u a l   to   t h a t   of  a  s p i n d l e   of  t h e   s p i n n i n g  

f r a m e   or  h a l f   t h e r e o f .   Such   a  c o n v e y o r   s y s t e m ,   h o w e v e r ,  

has   a  d r a w b a c k   in   t h a t   t h e   c o n v e y o r   b e l t   i s   s t r e t c h e d  

and  e l o n g a t e d   by  l o n g   t e r m   u s e ,   and  t h u s   t h e  

20  p r e d e t e r m i n e d   p i t c h   b e t w e e n   a d j a c e n t   p e g s   i s   a d v e r s e l y  

w i d e n e d   to   c a u s e   p r o b l e m s   in   t h e   o p e r a t i o n   of  t h e  

a u t o - d o f f e r .  

To  s o l v e   t h e s e   p r o b l e m s ,   J a p a n e s e   U n e x a m i n e d   P a t e n t  

P u b l i c a t i o n   No.  5 7 - 1 6 1 1 3 3   d i s c l o s e s   a  b o b b i n  

25  t r a n s p o r t i n g   a p p a r a t u s ,   in   w h i c h   a  g u i d e   r a i l   i s  

p r o v i d e d   a r o u n d   a  s p i n n i n g   f r a m e .   On  t h e   gu ide^   r a i l   a r e  

m o u n t e d   a  s e r i e s   of  p e g - t r a y s   a r r a n g e d   in   a  t o e - h e e l  

m a n n e r ,   e a c h   of  w h i c h   has   a  d i a m e t e r   e q u a l   to   a  s p i n d l e  

p i t c h   and  i s   p r o v i d e d   w i t h   a  peg  on  t h e   u p p e r   s i d e  

30  t h e r e o f   and  an  e n g a g e m e n t   r e c e s s   on  t h e   l o w e r   s i d e  

t h e r e o f .   A  d r i v i n g   d e v i c e   i s   a r r a n g e d   b e n e a t h   t h e   g u i d e  

r a i l ,   and  c o m p r i s e s   a  r o d   r e c i p r o c a l l y   d i s p l a c e a b l e   i n  

t h e   l e n g t h w i s e   d i r e c t i o n   by  a  p o w e r   c y l i n d e r   a n d  

p r o v i d e d ,   a t   a  p i t c h ,   w i t h   a  p l u r a l i t y   of  h o o k s ,  
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e n g a g e a b l e   w i t h   t h e   r e c e s s   of  t h e   p e g - t r a y .   In  t h i s  

d r i v i n g   d e v i c e ,   when  t h e   p e g - t r a y s   d i s p o s e d   on  t h e   g u i d e  

r a i l   in   c o r r e s p o n d e n c e   to   t h e   p o s i t i o n s   of  t h e   h o o k s   a r e  

f o r w a r d e d   by  a  ' s t r o k e   of  t h e   r o d ,   t h e   r e m a i n i n g  

5  p e g - t r a y s   a r e   a l s o   p u s h e d   f o r w a r d   t h e r e b y ,   w h e r e b y   a l l  

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

g u i d e   r a i l .  

In  t h e   a b o v e   b o b b i n   t r a n s p o r t i n g   a p p a r a t u s   u s i n g  

p e g - t r a y s ,   a  d i a m e t e r   of  t h e   p e g - t r a y   i s   made  i d e n t i c a l  

10  to  a  s p i n d l e   p i t c h   of  the -   s p i n n i n g   f r a m e ,   so  t h a t   e a c h  

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

w h i l e   l e a d i n g   and  t r a i l i n g   e d g e s   t h e r e o f   a r e   in   c o n t a c t  

w i t h   t h o s e   of  t h e   a d j a c e n t   p e g - t r a y s ,   and  o c c u p i e s   a  

p o s i t i o n   c o r r e s p o n d i n g   to   e a c h   of  t h e   s p i n d l e s   . 

15  On  t h e   o t h e r   h a n d ,   t h e   s p i n n i n g   f r a m e   has   a t   l e a s t  

a b o u t   200  s p i n d l e s   on  one  s i d e   t h e r e o f ,   and  c u r r e n t l y  

t h e   n u m b e r   of  s p i n d l e s   in   one  s p i n n i n g   f r a m e   i s  

i n c r e a s i n g .   A c c o r d i n g l y ,   i f   a  t o l e r a n c e   of  a  p e g - t r a y  

i s   0 . 1   mm  ( t h i s   v a l u e   may  be  c o n s i d e r e d   s t r i c t   i n  

2  0  p r a c t i c e ) ,   a  sum  of  t h e   t o l e r a n c e s   of  200  p e g - t r a y s  

a m o u n t s   to   200  mm,  w h i c h   e x c e e d s   an  a l l o w a b l e   l i m i t   f o r  

t h e   o p e r a t i o n   of  an  a u t o - d o f f e r   and  c a u s e s   s e r i o u s  

p r o b l e m s   in   t h e   b o b b i n   e x c h a n g e .  

To  a v o i d   t h e   p r o b l e m s   c a u s e d   by  s u c h   an  i n e v i t a b l e  

25  d i m e n s i o n a l   e r r o r   in   t h e   m a n u f a c t u r e   of  t h e   p e g - t r a y s ,  

in   t h e   a b o v e   c o n v e n t i o n a l   a p p a r a t u s ,   e a c h   h o o k  

e n g a g e a b l e   w i t h   t h e   r e c e s s   of  t h e   p e g - t r a y   i s   a r r a n g e d  

a t   a  d i s t a n c e   f r o m   t h e   a d j a c e n t   h o o k ,   so  t h a t   e a c h   h o o k  

i s   a s s i g n e d   o n l y   to   a  g r o u p   of  p e g - t r a y s   b e t w e e n   t h e  

30  p a r t i c u l a r   p e g - t r a y   e n g a g e d   w i t h   t h i s   hook   and  a n o t h e r  

p e g - t r a y   e n g a g e d   w i t h   t h e   p r e c e d i n g   hook   and  d r i v i n g   t h e  

g r o u p   of  p e g - t r a y s .   A c c o r d i n g   to   t h i s   s t r u c t u r e ,   t h e  

m a n u f a c t u r i n g   e r r o r s   of  t h e   r e s p e c t i v e   p e g - t r a y s   a r e  

a c c u m u l a t e d   o n l y   w i t h i n   e a c h   g r o u p   of  p e g - t r a y s .  

35  When  t h e   p e g - t r a y s   a r e   t r a n s p o r t e d   by  p u s h i n g   w h i l e  

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

e q u a t i o n   s h o u l d   be  s a t i s f i e d :  
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A  A  £.  A  D  x  n  

w h e r e i n   A  D  i s   a  t o l e r a n c e   of  an  o u t e r  

d i a m e t e r   of  t h e   p e g - t r a y ;   n  i s   t h e   n u m b e r   of  t h e  

p e g - t r a y s   in   one  g r o u p ;   and  A  A  i s   a  t o l e r a n c e   of  a  

5  b o b b i n   a r r a n g e m e n t   a c c e p t a b l e   by  an  a u t o - d o f f e r .  

T a k i n g   t h e   m a n u f a c t u r i n g   c o s t   of  t h e   p e g - t r a y   i n t o  

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

p l a s t i c s .   The  p e g - t r a y   t h u s   o b t a i n e d ,   h o w e v e r ,   has   a t  

b e s t   a  t o l e r a n c e   a  D  of  0 .2   mm,  and  t h e   a c c e p t a b l e  

10  t o l e r a n c e   A  A  of  t h e   a u t o - d o f f e r   i s   u s u a l l y   a r o u n d   2  mm. 

T h e r e f o r e ,   f r om  t h e   a b o v e   e q u a t i o n ,   n  £  10  i s   o b t a i n e d ,  

and   t h u s   t h e   n u m b e r   of  p e g - t r a y s   in   one  g r o u p   s h o u l d   b e  

a t   m o s t   10.  T h a t   i s ,   in   a  s p i n n i n g   f r a m e   h a v i n g  

200  s p i n d l e s   on  one  s i d e   t h e r e o f ,   more   t h a n   20  h o o k s   a r e  

15  n e e d e d   to   e n s u r e   a  r e l i a b l e   b o b b i n   e x c h a n g e   o p e r a t i o n .  

In  a d d i t i o n ,   t h e   a m b i e n t   t e m p e r a t u r e   u n d e r   w h i c h  

t h e   p e g - t r a y   i s   u s e d   i s   u s u a l l y   f r o m   10  °C  to   40  °C.  F o r  

e x a m p l e ,   i f   t h e   p e g - t r a y   h a v i n g   a  d i a m e t e r   of  75  mm  i s  

made  of  p o l y a c e t a l   r e s i n ,   a  d i m e n s i o n a l   c h a n g e   c a u s e d   b y  

20  t h i s   t e m p e r a t u r e   v a r i a t i o n   a m o u n t s   to   a b o u t   0 . 2 1   mm. 

A c c o r d i n g l y ^   t h e   c o m b i n e d   d i m e n s i o n a l   c h a n g e   in   d i a m e t e r  

of  t h e   p e g - t r a y   b e c o m e s   0 . 4 1   mm,  w h e r e b y   t h e   n u m b e r   o f  

t h e   p e g - t r a y s   in   one  g r o u p   m u s t   be  c u t   by  h a l f ,   c o m p a r e d  

to   t h e   n u m b e r   e s t i m a t e d   by  o n l y   t h e   m a n u f a c t u r i n g  

25  t o l e r a n c e   of  t h e   p e g - t r a y ;   w h i c h   means   t h a t   t h e   n u m b e r  

of  t h e   h o o k s   m u s t   be  d o u b l e d .  

I t   w i l l   be  a p p a r e n t   t h a t   any   a d j u s t m e n t   of  s u c h   a n  

i n c r e a s e d   n u m b e r   of  e n g a g e m e n t   h o o k s   r e q u i r e s   m u c h  

l a b o r .   M o r e o v e r ,   t h e r e   i s   a  g r e a t e r   p r o b a b i l i t y   t h a t  

30  t h e   h o o k   w i l l   move  o u t   of  p o s i t i o n   d u r i n g   r e p e t i t i o n s   o f  

t h e   o p e r a t i o n .   F u r t h e r ,   t h e   i n s t a l l a t i o n   c o s t   i s  

h i g h e r   . 
The  e n g a g e m e n t   hook   i s   p i v o t a b l y   s u p p o r t e d   by  a  p i n  

so  t h a t   t h e   hook   o c c u p i e s   e i t h e r   an  o p e r a t i v e   p o s i t i o n  

35  i n   w h i c h   t h e   t i p   of  t h e   hook   i s   e n g a g e a b l e   w i t h   t h e  

r e c e s s   of  t h e   p e g - t r a y ,   or   a  r e t r a c t e d   p o s i t i o n   in   w h i c h  

t h e   hook   a l l o w s   t h e   p a s s a g e   of  t h e   p e g - t r a y   t h e r e o v e r .  
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For   t h i s   p u r p o s e ,   t h e   b o b b i n   t r a n s p o r t i n g   a p p a r a t u s   i s  

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

p i v o t s   c o r r e s p o n d i n g   to   t h e   r e s p e c t i v e   h o o k s   .  S i n c e  

many  f l i e s   a r e   ' f l o a t i n g   in   a  s p i n n i n g   m i l l   w h e r e   t h e  

5  a p p a r a t u s   i s   i n s t a l l e d ,   i t   i s   n a t u r a l   t h a t   t h e   m o r e  

p i v o t s   u s e d ,   t h e   g r e a t e r   t h e   p r o b a b i l i t y   of  an  a d v e r s e  

e f f e c t   on  t h e   p i v o t s   due  to   t h e   f l i e s   .  To  a v o i d   t h i s  

p r o b l e m ,   t h e   f r e q u e n c y   of  c l e a n i n g   and  m a i n t e n a n c e   m u s t  

be  i n c r e a s e d .  

10  The  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   to   s o l v e  

t h e s e   p r o b l e m s   i n h e r e n t   to   t h e   p r i o r   a r t s   . 

DISCLOSURE  OF  THE  INVENTION 

The  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   a c h i e v e d   b y  

an  a p p a r a t u s   f o r   t r a n s p o r t i n g   f u l l   and  e m p t y   b o b b i n s   i n  

15  a  s p i n n i n g   f r a m e   w h i l e   m o u n t i n g   t h e   r e s p e c t i v e   b o b b i n s  

on  p e g - t r a y s   a r r a n g e d   in   s e r i e s   on  a  c o n v e y i n g   p a t h  

a r r a n g e d   in   f r o n t   of  t h e   s p i n n i n g   f r a m e ,   e a c h   of  t h e  

p e g - t r a y s   h a v i n g   a  peg  on  t h e   u p p e r   s i d e   t h e r e o f   and  a n  

e n g a g e m e n t   r e c e s s   on  t h e   l o w e r   s i d e   t h e r e o f ;   w h e r e i n ,  

20  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 ,   a  d r i v i n g   b a r   i s  

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

a  l e n g t h w i s e   d i r e c t i o n   in   a  r e c i p r o c a b l e   m a n n e r   a t   a  

s t r o k e   l o n g e r   t h a n   a  s p i n d l e   p i t c h   of  t h e   s p i n n i n g  

f r a m e ,   and  a  p l u r a l i t y   of  t r a y - p o s i t i o n i n g   b a r s   a r e  

25  a r r a n g e d   in   s e r i e s   on  t h e   d r i v i n g   b a r   t h r o u g h o u t   t h e  

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

a  p l u r a l i t y   of  p r o j e c t i o n s   e n g a g e a b l e   w i t h   t h e   r e c e s s   o f  

t h e   p e g - t r a y   a t   a  p i t c h   c o r r e s p o n d i n g   to   N  t i m e s   t h e  

s p i n d l e   p i t c h ,   w h e r e i n   .N  r e p r e s e n t s   a  n a t u r a l   n u m b e r ;  

30  t h e   t r a y - p o s i t i o n i n g   b a r   b e i n g   h e l d   m o v a b l y   in   t h e  

u p - d o w n   d i r e c t i o n   on  t h e   d r i v i n g   b a r   t h r o u g h   s p r i n g  

m e m b e r s ,   and  m o v a b l y   in   t h e   l e n g t h w i s e   d i r e c t i o n  

t o g e t h e r   w i t h   t h e   r e c i p r o c a t i o n   of  t h e   d r i v i n g   b a r .  

In  t h e   o p e r a t i o n ,   t h e   t r a y - p o s i t i o n i n g   b a r   i s  

35  r a i s e d   u p w a r d   by  t h e   a c t i o n   of  t h e   s p r i n g   m e m b e r s   d u r i n g  

t h e   f o r w a r d   d i s p l a c e m e n t   of  t h e   d r i v i n g   b a r ,   and   e a c h   o f  

t h e   p r o j e c t i o n   i s   e n g a g e d   w i t h   t h e   c o r r e s p o n d i n g   r e c e s s  
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of  t h e   p e g - t r a y   and  d i s p l a c e s   t h e   same  t o g e t h e r   w i t h   t h e  

d r i v i n g   b a r .   A c c o r d i n g l y ,   t h e   r e s p e c t i v e   p e g - t r a y   i s  

d i s p l a c e d   f o r w a r d   by  a  d i s t a n c e   e q u a l   to   t h e   s p i n d l e  

p i t c h   when  t h e   ' d r i v i n g   b a r   i s   in   t h e   f o r e m o s t   p o s i t i o n .  

5  T h e n ,   upon   a  r e a r w a r d   d i s p l a c e m e n t   of  t h e   d r i v i n g   b a r ,  

t h e   s p r i n g   m e m b e r s   s u p p o r t i n g   t h e   t r a y - p o s i t i o n i n g   b a r  

a r e   r e s i l i e n t l y   p u s h e d   down  to   a l l o w   t h e   p r o j e c t i o n   t o  

p a s s   u n d e r   t h e   p e g -   t r a y ,   and  t h u s   t h e   p e g - t r a y   r e m a i n s  

in   t h e   f o r e m o s t   p o s i t i o n   w h i l e   t h e   t r a y - p o s i t i o n i n g   b a r  

10  i s   r e t u r n e d   to   t h e   o r i g i n a l   p o s i t i o n   t o g e t h e r   w i t h   t h e  

d r i v i n g   b a r .  

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

by  t h e   e n g a g e m e n t   p r o j e c t i o n s   a r r a n g e d   a t   a  p i t c h   w h i c h  

15  i s   N  t i m e s   t h e   s p i n d l e   p i t c h   on  t h e   t r a y - p o s i t i o n i n g  

b a r ,   any   m a n u f a c t u r i n g   e r r o r s   in   t h e   r e s p e c t i v e  

p e g - t r a y s   a r e   a c c u m u l a t e d   w i t h i n   t h e   s e q u e n t i a l l y  

a r r a n g e d   N  p e g - t r a y s ,   and  t h u s   an  a c c u r a t e   p o s i t i o n i n g  

of  t h e   p e g - t r a y   can  be  o b t a i n e d ,   c o m p a r e d   to   t h e  

20  c o n v e n t i o n a l   s y s t e m .  

In  g e n e r a l ,   one  t r a y - p o s i t i o n i n g   b a r   i s   a s s i g n e d   t o  

one  s p a n   of  t h e   s p i n n i n g   f r a m e   so  t h a t   a  c o r r e s p o n d e n c e  

of  t h e   p e g - t r a y   w i t h   t h e   s p i n d l e   can   be  p e r f o r m e d  

s i m u l t a n e o u s l y   a t   e a c h   t r a y - p o s i t i o n i n g   b a r .   T h i s  

25  s u b s t a n t i a l l y   e l i m i n a t e s   t h e   l a b o r   n e e d e d   f o r  

a d j u s t m e n t s   of  t h e   p o s i t i o n   of  t h e   p e g - t r a y .  

In  one  e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n ,   t h e  

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

a r r a n g e d   a t   a  p i t c h   e q u a l   to   t h e   s p i n d l e   p i t c h   ,  so  t h a t  

30  a  p r o j e c t i o n   c o r r e s p o n d s   t o   a  r e s p e c t i v e   s p i n d l e .  

A c c o r d i n g   to   t h i s   c o n s t r u c t i o n ,   a  s y s t e m   in   w h i c h   e a c h  

a d j a c e n t   p e g - t r a y s   i s   a r r a n g e d   w i t h   a  s p a c e   t h e r e b e t w e e n  

can   be  a d o p t e d ^   i n s t e a d   of  t h e   a b o v e   s y s t e m   in   w h i c h   t h e  

e a c h   a d j a c e n t   p e g - t r a y s   i s   a r r a n g e d   w i t h o u t   a  g a p  

35  t h e r e b e t w e e n ,   in   a  t o e - t o - h e e l   m a n n e r .   In  t h e   f o r m e r  

s y s t e m ,   i f   a  d i a m e t e r   of  t h e   p e g - t r a y   i s   s m a l l e r   t h a n   a  

s p i n d l e   p i t c h   (75  mm),  an  a c c u r a t e   t r a n s p o r t a t i o n   of  t h e  
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p e g - t r a y   can  be  a c h i e v e d   r e g a r d l e s s   of  t h e   m a n u f a c t u r i n g  

t o l e r a n c e   and  d i m e n s i o n a l   c h a n g e s   due   to   t e m p e r a t u r e  

v a r i a t i o n   of  t h e   p e g -   t r a y .   M o r e o v e r ,   t h e   a c c u m u l a t i o n  

of  f i l e s   b e t w e e n   a d j a c e n t   p e g - t r a y s   has   no  a d v e r s e  

5  e f f e c t   on  t h e   p o s i t i o n i n g   a c c u r a c y   of  t h e   p e g - t r a y .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  p r e s e n t   i n v e n t i o n   w i l l   be  e x p l a i n e d   in   m o r e  

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

i l l u s t r a t e d   in   t h e   a t t a c h e d   d r a w i n g s ,   in   w h i c h :  

10  F i g .   1  i s   an  e l e v a t i o n a l   c r o s s - s e c t i o n a l   v i e w   of  a n  

e s s e n t i a l   p a r t   of  an  a p p a r a t u s   a c c o r d i n g   to   o n e  

e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   2  i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   a l o n g   a  l i n e  

I I - I I   in   F i g .   1 :  

15  F i g .   3  i s   a  f r o n t a l   v i e w   of  a  s p i n n i n g   f r a m e   t o  

w h i c h   t h e   p r e s e n t   i n v e n t i o n   i s   a p p l i e d ;  

F i g .   4  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w   of  a n d  

e s s e n t i a l   p a r t   i l l u s t r a t e d   in   F i g .   1 ;  

F i g .   5  i s   a  d i a g r a m m a t i c   f r o n t a l   v i e w   of  p a r t   of  a  

20  t r a n s p o r t i n g   a p p a r a t u s   shown  in   F i g .   1 ;  

F i g .   6-  (a)  t h r o u g h   6  (d)  a r e   s e c t i o n a l   v i e w s ,  

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

a p p a r a t u s   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 ;   a n d  

F i g .   7  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w   of  a n  

25  e s s e n t i a l   p a r t   of  a n o t h e r   e m b o d i m e n t   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 .  

BEST  MODE  OF  CARRYING  OUT  THE  INVENTION 

F i g u r e   3  i l l u s t r a t e s   a  s p i n n i n g   f r a m e   t o   w h i c h   t h e  

p r e s e n t   i n v e n t i o n   i s   a p p l i e d .  

30  A  p l u r a l i t y   of  s p i n d l e s   7  and  i n t e r m e d i a t e   p e g s   8 

a r e   a r r a n g e d   i n   u p p e r   and  l o w e r   r o w s ,   r e s p e c t i v e l y ,   on  a  

s p i n d l e   r a i l   9  ^ e x t e n d i n g   in   t h e   l e n g t h w i s e   d i r e c t i o n   o f  

t h e   f r a m e ,   and  a  p a i r   of  g u i d e   c o v e r s   10  a r e   p r o v i d e d  

b e l o w   t h e   s p i n d l e   r a i l   9  a l o n g   t h e   row  of  s p i n d l e s   7  . 

35  The  g u i d e   c o v e r   10  i s   a d j a c e n t   a t   one   end  ( l e f t   end  i n  

F i g .   1)  to   a  f e e d   or   r e m o v a l   c o n v e y o r   5,  and  a t   t h e  

o t h e r   e n d ,   to   a  d e f l e c t i o n   r a i l   ( n o t   s h o w n )   .  N o t e ,   a s  
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t h i s   c o n s t r u c t i o n   has   no  r e l a t i o n   to   t h e   p r e s e n t  

i n v e n t i o n ,   and  t h u s   a  f u r t h e r   . e x p l a n a t i o n   t h e r e o f   w i l l  

n o t   be  g i v e n .  

As  shown  in  F i g .   2,  a  b r a c k e t   2  p r o j e c t s   f rom  t h e  

5  f r a m e   1  and  h o l d s   a  p a i r   of  r a i l s   14  h a v i n g   a  U - s h a p e d  

c r o s s - s e c t i o n   o p p o s i t e   to   e a c h   o t h e r   w i t h   a  n a r r o w   g a p  

t h e r e b e t w e e n   . 
The  g u i d e   c o v e r   10  has   an  L - s h a p e d   c r o s s - s e c t i o n  

and   i s   f i x e d   by  s c r e w s   to   t h e   s i d e   of  t h e   r e s p e c t i v e  

10  r a i l   14  so  t h a t   a  l e n g t h w i s e   e x t e n d i n g   s p a c e   i s   f o r m e d  

b e t w e e n   t h e   u p p e r   s u r f a c e   of  t h e   r a i l   14  and  t h e   l o w e r  

s u r f a c e   of  t h e   g u i d e   c o v e r   10  f o r   d i s p l a c i n g   t h e  

p e g - t r a y s   1 3 .  

The  p e g - t r a y   13  i s   m o l d e d   f rom  a  p l a s t i c   m a t e r i a l  

15  and   has   a  d i s c - l i k e   b o d y   h a v i n g   a  peg  13a  f i x e d   on  t h e  

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

a  r e c e s s   13b  f o r m e d   on  t h e   l o w e r   s i d e   t h e r e o f .  

An  u p p e r   gap  i s   f o r m e d   b e t w e e n   t h e   g u i d e   c o v e r s   10  

a t   t h e   u p p e r   p o r t i o n   t h e r e o f ,   to   a l l o w   t h e   p e g - t r a y   13  

20  t o   p a s s   w h i l e   r e s t r i c t i n g   t h e   w i d t h - w i s e   p o s i t i o n   of  t h e  

p e g - t r a y .  

A  c o n c a v e   2a  i s   f o r m e d   on  t h e   b r a c k e t   2  i n  

c o r r e s p o n d e n c e   to   a  l o w e r   gap  b e t w e e n   t h e   g u i d e  

c o v e r s   10  a t   t h e   l o w e r   p o r t i o n   t h e r e o f ,   t h r o u g h   w h i c h   i s  

25  e x t e n d e d   a  d r i v i n g   b a r   -3,  h a v i n g   a  U - s h a p e d  

c r o s s - s e c t i o n ,   in   a  l e n g t h w i s e   d i r e c t i o n   of  t h e   s p i n n i n g  

f r a m e   1  .  As  shown  in   F i g s   .  3  and  5  ,  a  d o w n w a r d  

p r o j e c t i n g   b r a c k e t   3a  i s   f i x e d   in   t h e   v i c i n i t y   of  t h e  

end   a r e a   of  t h e   d r i v i n g   b a r   3,  to   w h i c h   i s   c o n n e c t e d   a  

30  p i s t o n   r o d   16a  of  a  h o r i z o n t a l   p o w e r   c y l i n d e r   16  by  a  

p in .   17  t h r o u g h   an  a d j u s t a b l e   t u r n b u c k l e   18.  T h e  

c y l i n d e r   16  d r i v e s   t h e   p i s t o n   r o d   16a  in   a  r e c i p r o c a b l e  

m a n n e r   a t   a  s t r o k e   l o n g e r   t h a n   t h e   s p i n d l e   p i t c h   of  t h e  

s p i n n i n g   f r a m e ,   and  a c c o r d i n g l y ,   when  t h e   c y l i n d e r   16  i s  

35  o p e r a t e d ,   t h e   d r i v i n g   b a r   3  i s   d i s p l a c e d   in   t h e  

l e n g t h w i s e   d i r e c t i o n   in.  a  r e c i p r o c a b l e   m a n n e r   by  a  

p r e d e t e r m i n e d   s t r o k e .  
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A  p l u r a l i t y   of  p o s i t i o n i n g   s t o p s   4  a r e   f i x e d   by- 

s c r e w s   to   t h e   d r i v i n g   b a r   3  a t   a  p i t c h   e q u a l   to   a  s p a n  

of  t h e   s p i n n i n g   f r a m e   ( s e e   F i g .   1  and  5 ) ,   and  as  s h o w n  

in   F i g .   4,  t h e   p o s i t i o n i n g   s t o p s   4  a r e   p r o v i d e d   w i t h   a  

5  p a i r   of  v e r t i c a l   s l o t s   4a,   4b  in   t h e   s h a p e   of  a  

p a r a l l e l o p i p e d o n ,   and  a  h o r i z o n t a l   p i n   4c  i s   p r o v i d e d  

a c r o s s   t h e   r e s p e c t i v e   s l o t s   4a,   4 b .  

As  shown  in   F i g .   1,  a  t r a y - p o s i t i o n i n g   b a r   23  i s  

p r o v i d e d   b e t w e e n   e a c h   a d j a c e n t   s t o p   4  and  i s   l o o s e l y  

10  f i t t e d   to   t h e   s l o t s   4a,   4b  by  a  g u i d e   p o r t i o n   23b  f o r m e d  

a t   t h e   o p p o s i t e   e n d s   t h e r e o f ,   so  t h a t   an  u p - d o w n  

m o v e m e n t   of  t h e   g u i d e   p o r t i o n   23b  i s   a l l o w e d   w i t h i n   a  

p r e d e t e r m i n e d   r a n g e .  

A  n u m b e r   of  saw  t e e t h - l i k e   e n g a g e m e n t  

15  p r o j e c t i o n s   23a  e q u a l   to   t h e   n u m b e r   of  s p i n d l e s   7 

a r r a n g e d   b e t w e e n   one  s p a n   of  t h e   s p i n n i n g   f r a m e   a r e  

p r o v i d e d   on  t h e   u p p e r   p o r t i o n   of  t h e   r e s p e c t i v e  

t r a y - p o s i t i o n i n g   b a r   23  a t   a  p i t c h   e q u a l   to   t h e   s p i n d l e  

p i t c h   of  t h e   s p i n n i n g   f r a m e ,   as  shown  in   F i g .   1.  T h e  

20  e n g a g e m e n t   p r o j e c t i o n   23a  has   an  e n g a g e m e n t   s u r f a c e  

p r o j e c t e d   v e r t i c a l l y   f rom  t h e   t r a y - p o s i t i o n i n g   b a r   23  

and  e n g a g e a b l e   w i t h   t h e   r e c e s s   13b  of  t h e   p e g - t r a y   1 3 ,  

and  i s   r e a r w a r d l y   i n c l i n e d   f rom  t h e   t o p   of  t h e  

e n g a g e m e n t   s u r f a c e .  

25  A  b l a d e   s p r i n g   19  i s   s e c u r e d   on  t h e   u p p e r   s i d e   o f  

t h e   d r i v i n g   b a r   3,  to   b i a s   t h e   t r a y - p o s i t i o n i n g   b a r   23  

u p w a r d .   T h i s   b l a d e   s p r i n g   may  be  r e p l a c e d   by  a n o t h e r  

r e s i l i e n t   means   s u c h   as  a  c o i l   s p r i n g ,   e t c .  

■As  shown  F i g .   1,  d u r i n g   t h e   f o r w a r d   d i s p l a c e m e n t   o f  

30  t h e   d r i v i n g   b a r   3,  t h e   t r a y - p o s i t i o n i n g   b a r   23  i s  

p o s i t i o n e d   a t   t h e   l e f t m o s t   end  t h e r e o f   by  a  v e r t i c a l  

w a l l   f o r m i n g   a1"  b o t t o m   s u r f a c e   of  t h e   r i g h t - s i d e   s l o t   4 a  

of  t h e   p o s i t i o n i n g   s t o p   4,  w h i l e   b e i n g   p r e v e n t e d   by  t h e  

p i n   4c  f r o m   r e m o v a l   f rom  t h e   s l o t   4a .   A c c o r d i n g l y ,   t h e  

35  r i g h t m o s t   end  of  t h e   t r a y - p o s i t i o n i n g   b a r   23  c o n f r o n t s   a  

v e r t i c a l   w a l l   of  t h e   s l o t   4b  of  t h e   p r e c e d i n g   s t o p   4 

w i t h   a  gap  t h e r e b e t w e e n .  
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The  o p e r a t i o n   of  t h e   a p p a r a t u s   d e s c r i b e d   a b o v e   w i l l  

be  e x p l a i n e d .  

F i g u r e   6  (a) '   i l l u s t r a t e s   an  i n i t i a l   p o s i t i o n a l  

r e l a t i o n s h i p   b e t w e e n   a  row  of  p e g - t r a y s   13  and  t h e  

5  t r a y - p o s i t i o n i n g   b a r   23,  in   w h i c h   t h e   r e s p e c t i v e  

p r o j e c t i o n   23a  e n t e r s   t h e   e n g a g e m e n t   r e c e s s   13b  of  t h e  

c o r r e s p o n d i n g   p e g - t r a y   13  and  r e m a i n s   t h e r e   w h i l e  

c o n f r o n t i n g   t h e   r i g h t - s i d e   i n n e r   w a l l   of  t h e   r e c e s s   1 3 b  

w i t h   a  p r e d e t e r m i n e d   gap  t h e r e b e t w e e n .   The  r e s p e c t i v e  

10  p e g - t r a y   13  o c c u p i e s   a  p o s i t i o n   c o r r e s p o n d i n g   to   t h a t   o f  

t h e   s p i n d l e   of  t h e   s p i n n i n g   f r a m e .  

When  t h e   d r i v i n g '   b a r   3  i s   d r i v e n   to   move  to   t h e  

r i g h t   in   t h e   d r a w i n g ,   t h e   p r o j e c t i o n   23a  of  t h e  

t r a y - p o s i t i o n i n g   b a r   23  a b u t s   t h e   r i g h t - s i d e   i n n e r   w a l l  

15  of  t h e   r e c e s s   13b ,   as  shown  in   F i g .   6  ( b ) ,   and  p u s h e s  

t h e   p e g - t r a y   13  f o r w a r d   as  t h e   d r i v i n g   b a r   3  m o v e s  

f u r t h e r   to   t h e   r i g h t   .  As  shown  in   F i g   .  6  (  c  )  ,  t h e  

r e s p e c t i v e   p e g - t r a y   13  o c c u p i e s   a  new  p o s i t i o n   f o r w a r d e d  

by  one  s p i n d l e   p i t c h   f rom  t h e   i n i t i a l   p o s i t i o n   when  t h e  

20  d r i v i n g   b a r   3  r e a c h e s   t h e   f o r e m o s t   p o i n t   of  t h e   s t r o k e .  

I f   an  o u t e r "   d i a m e t e r   of  t h e   p e g - t r a y   13  i s   made  s m a l l e r  

by  S  t h a n   t h e   p o s i t i o n i n g   p i t c h ,   i . e . ,   s p i n d l e   p i t c h ,   a  

gap   6  e x i s t s   b e t w e e n   e a c h   a d j a c e n t   p e g - t r a y   3,  as  s h o w n  

in   t h e   d r a w i n g .  

25  Then   t h e   d r i v i n g   b a r   3  i s   moved  by  a  r e a r w a r d  

s t r o k e   to   d r i v e   t h e   t r a y - p o s i t i o n i n g   b a r   23  to   t h e   l e f t  

i n   t h e   d r a w i n g .   D u r i n g   t h i s   m o v e m e n t ,   t h e  

t r a y - p o s i t i o n i n g   b a r   23  i s   p u s h e d   down  a g a i n s t   t h e  

b i a s i n g   f o r c e   of  t h e   b l a d e   s p r i n g   19,  b e c a u s e   t h e  

30  i n c l i n e d   p r o j e c t i o n   23a  i s   p u s h e d   by  t h e   l e f t   i n n e r   w a l l  

of  t h e   r e c e s s   13b  of  t h e   p e g - t r a y   13,  w h e r e b y   t h e  

p r o j e c t i o n   2 3 a s i s   a l l o w e d   to   p a s s   u n d e r   t h e   p e g - t r a y   13  

as  shown  in   F i g .   6  (d)  and  f i n a l l y   r e t u r n   to   t h e  

p o s i t i o n   i l l u s t r a t e d   in   F i g .   6  ( a ) .  

35  An  a l t e r n a t i v e   to   t h e   a b o v e   p o s i t i o n i n g   s t o p   i s  

shown  in   F i g .   7,  in   w h i c h ,   i n s t e a d   of  t h e   p a i r   o f  

v e r t i c a l   s l o t s   4a,   4b,  o n l y   one  v e r t i c a l   s l o t   4d  i s  
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f o r m e d   in   t h e   s t o p   4  and  a  p a i r   of  p a r a l l e l   p i n s   4c  a r e  

a c r o s s   t h e   s ame .   In  t h e   t r a y - p o s i t i o n i n g   b a r   23,  a  

v e r t i c a l l y   e l o n g a t e d   a p e r t u r e   23c  i s   f o r m e d   a t   t h e  

r e s p e c t i v e   end  a r e a   of  t h e   b a r   23,  and  t h e   r e s p e c t i v e  

5  p i n   4c  i s   l o o s e l y   f i t t e d   -to  t h e   a p e r t u r e   23c  so  t h a t   a  

p o s i t i o n   of  t h e   t r a y - p o s i t i o n i n g   b a r   23  in   t h e  

l e n g t h w i s e   d i r e c t i o n   i s   r e s t r i c t e d   by  t h e   p i n   4c  w h i l e  

a l l o w i n g   t h e   u p - d o w n   m o v e m e n t   of  t h e   b a r   23  w i t h i n   a  

p r e d e t e r m i n e d   r a n g e .  

20  The  a b o v e   e x p l a n a t i o n   i s   b a s e d   on  t h e   e m b o d i m e n t  

u s i n g   a  t r a y - p o s i t i o n i n g   b a r   w i t h   e n g a g e m e n t   p r o j e c t i o n s  

a r r a n g e d   a t   a  p i t c h   e q u a l   to   t h e   s p i n d l e   p i t c h ,   b u t   i t  

i s   p o s s i b l e   to   a r r a n g e   t h e   e n g a g e m e n t   p r o j e c t i o n s   a t   a  

p i t c h   e q u a l   to   N  t i m e s   t h e   s p i n d l e   p i t c h   ( w h e r e i n   N  i s   a  

15  n a t u r a l   n u m b e r   s a t i s f y i n g   t h e   f o l l o w i n g   e q u a t i o n ) ,   s o  

t h a t   e a c h   p r o j e c t i o n   i s   a s s i g n e d   to   a  p l u r a l i t y   of  (N)  

p e g - t r a y s   . 

A  A  z  A  D  x  N 

w h e r e i n   A  D  s t a n d s   f o r   a  t o l e r a n c e   of  t h e  

20  o u t e r   d i a m e t e r   of  t h e   p e g - t r a y ;   and  A  A  f o r   a  t o l e r a n c e  

of  a  b o b b i n "   a r r a n g e m e n t   a c c e p t a b l e   by  an  a u t o - d o f f e r .  

INDUSTRIAL  A P P L I C A B I L I T Y  

The  p r e s e n t   i n v e n t i o n   i s   a p p l i c a b l e   n o t   o n l y   t o  

b o b b i n   t r a n s p o r t a t i o n   in   a  s p i n n i n g   f r a m e   b u t   a l s o   t o  

25  t h e   e n t i r e   f i e l d   of  b o b b i n   t r a n s p o r t a t i o n   i n   w h i c h  

b o b b i n s   a r e   a r r a n g e d   in   s e r i e s   a t   a  p r e d e t e r m i n e d   p i t c h ,  

s u c h   as  in   a  t w i s t i n g   f r a m e   or   a  d r a w -   t w i s t e r .  
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CLAIMS 

1  .  An  a p p a r a t u s   f o r   t r a n s p o r t i n g   f u l l   and  e m p t y  

b o b b i n s   in   a  s p i n n i n g   f r a m e   w h i l e   m o u n t i n g   t h e  

r e s p e c t i v e   b o b b i n s   on  p e g - t r a y s   (13)   a r r a n g e d   in   s e r i e s  

on  a  c o n v e y i n g   p a t h   a r r a n g e d   in   f r o n t   of  t h e   s p i n n i n g  

5  f r a m e ,   e a c h   of  t h e   p e g - t r a y s   h a v i n g   a  peg   ( 1 3 a )   on  t h e  

u p p e r   s i d e   t h e r e o f   and  an  e n g a g e m e n t   r e c e s s   (13b)   on  t h e  

l o w e r   s i d e   t h e r e o f ,   c h a r a c t e r i z e d   in   t h a t  

a  d r i v i n g   b a r   (3)  i s   p r o v i d e d   a l o n g   t h e  

c o n v e y i n g   p a t h   and  i s   d i s p l a c e a b l e   in   a  l e n g t h w i s e  

10  d i r e c t i o n   in   a  r e c i p r o c a b l e   m a n n e r   by  a  s t r o k e   l o n g e r  

t h a t   a  s p i n d l e   p i t c h   of  t h e   s p i n n i n g   f r a m e ,   and  a  

p l u r a l i t y   of  t r a y - p o s i t i o n i n g   b a r   (23)   a r e   a r r a n g e d   i n  

s e r i e s   on  t h e   d r i v i n g   b a r   (3)  t h r o u g h o u t   t h e   l e n g t h  

t h e r e o f   ; 
15  e a c h   of  t h e   t r a y - p o s i t i o n i n g   b a r s   ( 2 3 )  

h a v i n g   a  p l u r a l i t y   of  p r o j e c t i o n s   ( 2 3 a )   e n g a g e a b l e   w i t h  

t h e   r e c e s s   (13b)   of  t h e   p e g - t r a y   a t   a  p i t c h  

c o r r e s p o n d i n g   to   N  t i m e s   t h e   s p i n d l e   p i t c h ,   w h e r e i n   N 

r e p r e s e n t s   a  n a t u r a l   n u m b e r ;  

20  ~  t h e   t r a y - p o s i t i o n i n g   b a r   (23)   b e i n g   h e l d  

m o v a b l y   in   t h e   u p - d o w n   d i r e c t i o n   on  t h e   d r i v i n g   b a r   ( 3 )  

t h r o u g h   s p r i n g   m e m b e r s   (19)   as  w e l l   as  m o v a b l y   in  t h e  

l e n g t h w i s e   d i r e c t i o n   t o g e t h e r   w i t h   t h e   r e c i p r o c a t i o n   o f  

t h e   d r i v i n g   b a r   (  3  )  . 

25  2.  An  a p p a r a t u s   as  d e f i n e d   in   c l a i m   1 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   p r o j e c t i o n s   ( 2 3 a )   of  t h e  

t r a y - p o s i t i o n i n g   b a r   (23)   a r e   a r r a n g e d   a t   a  p i t c h   e q u a l  

t o   a  s p i n d l e   p i t c h   of  t h e   s p i n n i n g   f r a m e .  
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"P  taErUSEo\hUWi8ĥ !.lirior  t0  •"•  in««m««on«'  filing  date  but later  than  the  priority  date  claimed 

IV.  CERTIFICATION 

Lri^.^5  U  ment  publ  ished  after  the  international  filing  date  or SI£2£rt22f  ,h"d  T  *?  ,COnfllct  wi*th*  •PP"c««ton  but  cited  to understand  the  principle  or  theory  underlying  the  Invention "X  22*^?!  "U*1*™1?  wlevance:  the  claimed  invention  cannot 
^nthiSirte?  nOV*  °r  C*"nOt  "*  con8Wered  t0  involV8  ■" 
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