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©  Thread  feeding  apparatus  for  a  sewing  machine. 
(B7)  An  apparatus  for  feeding  thread  for  a  sewing  machine 
comprising  a  thread  feeding  system  for  guiding  the  thread  r (14)  from  a  spool  (13)  to  a  take-up  lever  (2)  of  the  sewing 
machine  (A).  The  thread  feeding  device  is  comprised  of  a 
pressure  roller  (10)  and  a  feed  roller  (8)  driven  by  a  motor,  an  2-,  5,6. 
encoding  device  (17)  installed  on  the  main  drive  shaft  of  the  1 
sewing  machine,  an  encoder  (8a)  for  measuring  the  length  of  \ 
the  thread  fed,  and  a  thread  holding  device  (11),  whereby  I 
when  the  encoding  device  (17)  gives  the  signal  to  the  thread  \  L 
holding  device  to  release  the  thread,  the  thread  feeding  de-  I 
vice  feeds  the  thread  for  completing  one  full  stitch,  and  the  \ 
encoder  (8a)  actuates  the  thread  holding  device  (11)  to  hold  $ j  
the  thread  during  the  stitching. 

A  second  embodiment  of  the  apparatus  disclosures  an- 
^   otherthread  holding  device  (7)  which  is  installed  between  the  m 

take-up  lever  and  the  thread  feeding  device  whereby  the  y  1 
@W  thread  holding  device  grips  the  thread  before  the  take-up 
^   lever  starts  tightening  the  stitch, i n  
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T i t l e   of  the   I n v e n t i o n   i 

T h r e a d   F e e d i n g   A p p a r a t u s   For  A  Sewing   M a c h i n e  

B a c k g r o u n d   of  The  I n v e n t i o n  

T h i s   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   f e e d i n g  

t h r e a d   in  a  s e w i n g   m a c h i n e .   In  a  c o n v e n t i o n a l   s e w i n g   m a c h i n e ,  

a  t h r e a d   is   fed   by  t he   r e c i p r o c a t i n g   m o t i o n   of  a  t h r e a d   t a k e - u p  

l e v e r .   The  l e n g t h   of  t h r e a d   f e d i s   d e t e r m i n e d   by  the   f r i c t i o n  

of   a  t e n s i o n   d i s c   p o s i t i o n e d   in  t he   t h r e a d   p a s s .   The  t e n s i o n   j 

d i s c   i s   m a n u a l l y   a d j u s t e d   by  an  o p e r a t o r   to  m a t c h   the   s e w i n g   | 

c o n d i t i o n s   . 

R e c e n t   a n a l y s   is  of  . t h e   !  s e w i n g   m e c h a n i s m   has   f o u n d  

t h a t   t he   n u m b e r   of  s t i c h e s   sewn  - d e p e n d s   on  c o n t r o l l i n g   t h e  

a c c u r a c y   of  t he   l e n g t h   of  t h r e a d   f ed   i n t o   the   n e e d l e   .  In  o t h e r   .  j 

w o r d s ,   by  s e n s i n g   the   t h i c k n e s s   of  a  f a b r i c   to  be  sewn  as  w e l l  

as  s e n s i n g   t h e   p i t c h   of  t he   s t i t c h ,   the   l e n g t h   of  t h r e a d   t h a t  

is   n e c e s s a r y   to  be  fed   i n t o   t he   n e e d l e   may  be  c a l c u l a t e d ,   t h u s  

a c h i e v i n g   a u t o m a t e d   s e w i n g .  

For  e x a m p l e ,   an  a p p a r a t u s   of  t h i s   k i n d   has   a l r e a d y  

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

r o l l e r   d r i v e n   by  a  s t e p p i n g   m o t o r   .  w n i c n   c o n t r o L s   the   p r o p e r  

l e n g t h   of  t h r e a d   to  be  f e e d   to  the   n e e d l e   in  e v e r y   s t i t c h i n g  

m o t i o n .  

In  t he   known  a p p a r a t u s   h o w e v e r ,   the   l e n g t h   of  t h r e a d  

t e n d s   to  become   g r e a t e r   t h a n   n e c e s s a r y   due  to  the   I n e r t i a   o f  

the   a p p a r a t u s .   T h i s   t e n d e n c y   is  e m p h a s i z e d   when  s e w i n g   a t   h i g h  

s p e e d .   F u r t h e r m o r e ,   in  s e w i n g   a  t h i c k   f a b r i c ,   the   t e n s i o n  
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c r e a t e d   in  t h e   t h r e a d   is  i n c r e a s e d   and  t h e r e f o r e   the   s t e p p i n g  

m o t o r   i s   r e q u i r e d   to  have   g r e a t e r   c a p a c i t y .   T h i s   i n c r e a s e s   t h e  

m a n u f a c t u r i n g   c o s t   of  the-   d e v i c e ,   and  makes   . i t   l e s s   c o m p e t i t i v e  

to  m a r k e t .  

Summary  of  The  I n v e n t i o n  

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

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

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

s y n c h r o n i z a t i o n   w i t h   the   s e w i n g   n e e d l e   ana  a-  t h r e a d   f e e d i n g  

d e v i c e .  

A n o t h e r   o b j e c t   of  t h i s . - i n v e n t l o n   is   to  p r o v i d e   a  

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

d e v i c e ,   can   f e e d   t h e   e x a c t   l e n g t h   of   t he   t h r e a d   r e q u i r e d   t o  

f o r m   a  c o m p l e t e   s t i t c h .  

A n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   is  to  p r o v i d e   a n  

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

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   an  a p p a r a t u s   f o r  

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

m e a n s   f o r   g u i d i n g   the   t h r e a d   f rom  :.a  s p o o l   to  a  t a k e - u p   l e v e r   o f  

t h e   s e w i n g   m a c h i n e .   The  t h r e a d   f e e d i n g   means   w h i c h   c o m p r i s e s   a  

p r e s s u r e   r o l l e r   and  f e e d   r o l l e r   d r i v e n   by  a  m o t o r .   An  e n c o d i n g  

d e v i c e   means   i s   i n s t a l l e d   on  the   m a i n   d r i v e   s h a f t   of  t he   s e w i n g  

m a c h i n e .   An  e n c o d e r   means   m e a s u r e s   t h e   l e n g t h   of  t h e   t h r e a d  

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

r e l e a s i n g   t h e   t h r e a d .   The  e n c o d i n g   d e v i c e   means   s i g n a l s   t h e  

t h r e a d   h o l d i n g   d e v i c e   to  r e l e a s e   t he   t h r e a d .   The  t h r e a d  
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f e e d i n g   d e v i c e   t h e n   f e e d s -   t he   t h r e a d   f o r   c o m p l e t i n g   one  f u l l  

s t i t c h .   The  e n c o d e r   means   t h e n   a c t u a t e s   t he   t h r e a d   h o l d i n g  

d e v i c e   to  h o l d   t he   t h r e a d   d u r i n g   the   s t i t c h i n g .  

A c c o r d i n g   to  a n o t h e r   a s p e c t   of  t he   I n v e n t i o n ,   t h e  

a p p a r a t u s   is   p r o v i d e d   w i t h   a  t h r e a d   h o l d i n g   d e v i c e   w h i c h  

c o m p r i s e s   a  b a s e   body  d i s p o s e d   w i t h i n   a  c y l i n d r i c a l   y o k e .   A 

p a i r   of  m a g n e t s   is  a t t a c h e d   to  the   I n n e r   s u r f a c e   of  t h e  

c y l i n d r i c a l   y o k e .   A  m o v i n g   c o l l   a r r a n g e m e n t   is  l o c a t e d   b e t w e e n  

t h e   b a s e   body   and  the   m a g n e t s .   A  f r i c t i o n   p l a t e   is  l o c a t e d   on  

top   of  t he   m o v i n g   c o l l   a r r a n g e m e n t .   A  cap  is  s e c u r e d   on  top  o f .  

t he   c y l i n d r i c a l   yoke   and  a  gap  is.  f o r m e d   b e t w e e n   the   cap  a n d  

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

A c c o r d i n g   to  a n o t h e r   p r e f e r r e d   e m b o d i m e n t   of  t h e  

i n v e n t i o n ,   t he   a p p a r a t u s   a l s o   c o n t a i n s   an  a n o t h e r   t h r e a d  

h o l d i n g   d e v i c e   w h i c h   is  i n s t a l l e d   b e t w e e n   t he   t a k e - u p   l e v e r   a n d  

t he   t h r e a d   f e e d i n g   d e v i c e .   The  t h r e a d   h o l d i n g   d e v i c e   g r i p s   t h e  

t h r e a d   b e f o r e   t h e   t a k e - u p   l e v e r   s t a r t s   t i g h t n i n g   t h e   s t i t c h .  

B r i e f   D e s c r i p t i o n   of  The  D r a w i n g s  

In  t he   a c c o m p a n y i n g   d r a w i n g s   ,  in  w h i c h   l i k e  

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

v i e w s :  

FIGURE  1  is  a  p e r s p e c t i v e   v i e w   of  a  s e w i n g   m a c h i n e ;  

FIGURE  2  is  a  s c h e m a t i c   p l a n   v i ew  of  one  e m b o d i m e n t  

of  a  t h r e a d   f e e d i n g   a p p a r a t u s ;  

FIGURE  3 ( a )   Is  a  s e c t i o n a l   v i e w   of  an  e n c o d e r  

a t t a c h e d   to  t he   raaln  s h a f t   of  the   s e w i n g   m a c h i n e ;  

3  

BAD  ORIGINAL 



FIGURE  3 ( b )   is  a  f r o n t   v i ew   of  t he   e n c o d e 6 £ 6 4 5 1   5  i 

FIGURE  4  is  an  e l e v a t l o n a l   s e c t i o n a l   v i e w   of  a  t h r e a d '  

h o l d i n g   d e v i c e ;  

FIGURE  5 ( a )   is  a  d i a g r a m   of  t he   t h r e a d   f e e d e r ;  

FIGURE  5 ( b )   is  a  d i a g r a m   .of  the   of  the   o p e r a t i o n   o f  

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

FIGURE  5 ( c )   is  a  d i a g r a m   of  t he   o p e r a t i o n   of  t h e  

t h r e a d i n g   h o l d i n g   d e v i c e   when  s e w i n g   a t   low  s p e e d s .  

D e s c r i p t i o n   of  the   P r e f e r r e d   E m b o d i m e n t s  

The  i n v e n t i o n   w i l l   now  be  e x p l a i n e d   by  the   e x a m p l e  

w i t h   r e f e r e n c e   to  t he   d r a w i n g s   bu t   is  no t   l i m i t e d   h e r e t o .  

R e f e r r i n g   to  F i g u r e s   1 - 3 ,   a  s e w i n g   m a c h i n e s   A 

c o m p r i s e s   a  n e e d l e   1,  a  t h r e a d   t a k e - u p   l e v e r   2,  a  t h r e a d   g u i d e  

s p r i n g   3,  t h r e a d   g u i d e s   4 , 5 , 6 ,   a  ^ t h r e a d   h o l d i n g   d e v i c e   7,  a  

t h r e a d   f e e d i n g   c o n t r o l   d e v i c e   B,  a  b a s i c   t e n s i o n   d i s c   12,  and  a  

s p o o l   13.  The  t h r e a d   14  Is  fed   f rom  t he   s p o o l   13  to  t h e   n e e d l e  

1  t h r o u g h   t h r e a d   f e e d i n g   c o n t r o l   d e v i c e   B.  The  n e e d l e   1  a n d  

t h e   t a k e - u p   l e v e r   2  a r e   d r i v e n   by  the   m a i n   d r i v e   s h a f t   16  o f  

t h e   s e w i n g   m a c h i n e ,   and  an  e n c o d i n g .   d e v i c e   17  is  i n s t a l l e d   o n  

t h e   m a i n   d r i v e   s h a f t   16  n e x t   to  the   p u l l e y   15.  The  e n c o d i n g  

d e v i c e   17  is  c o m p r i s e d   of  a  r o t a t a b l e   e n c o d i n g   d i s c   21 

i n s t a l l e d   in  a  c a s i n g   18,  and  a  s e t   of  p h o t o   c e l l s   19,  20.   T h e  

e n c o d i n g   d e v i c e   c o u n t s   the  m o t i o n   of  t he   t a k e - u p   l e v e r   2  a n d  

s e n d s   s i g n a l s   to  t he   t h r e a d   f e e d i n g   c o n t r o l   d e v i c e   B .  

The  t h r e a d   f e e d i n g   c o n t r o l   d e v i c e   B  c o m p r i s e s   a  



3  

0 2 6 4 5 1 5   i 

t h r e a d   h o l d i n g   d e v i c e   7,  a  f e e d   r o l l e r   8,  a  p r e s s u r e   r o l l e r  

10,  an  a c t u a t o r   9,  and  a n p t h e r   t h r e a d   h o l d i n g   d e v i c e   1 1 .  

The  t h r e a d   f e e d   r o l l e r   8  is  d r i v e n   by  an  e l e c t r i c  

m o t o r   and  is  i n s t a l l e d   w i t h   an  e n c o d e r   8a  on  the   same  a x i s   a s  

t he   r o l l e r   8.  The  p r e s s u r e   r o l l e r   .10  is  i n s t a l l e d   a t   one  e n d  

of  a  l e v e r   30,  and  a  s p r i n g   31  u r g e s   the   r o l l e r   10  t o w a r d s   t h e  

f e e d   r o l l e r   8.  I n s t a l l e d   a t   t he   o t h e r   end  of  the   l e v e r   30  i s  

a c t u a t o r   9.  When  a c t u a t o r   9  is  a c t i v a t e d ,   the   l e v e r   30  m o v e s  

t h e   p r e s s u r e   r o l l e r   l O . a w a y   f rom  the   f e e d   r o l l e r   8.  T h e  

e n c o d e r   8a ,   w h i c h   is  i n s t a l l e d   on  the   same  a x i s   as  t he   f e e d  

r o l l e r   8,  m e a s u r e s   t he   l e n g t h   of  t he   t h r e a d   f e d .   T h e  

e n c o d e r   8a  i s   f i x e d   on  t h e   ma in   d r i v e   s h a f t   w h i c h   d r i v e s   t h e  

* 
r o l l e r   8 .  

F i g u r e   4  shows  one  e m b o d i m e n t   of  the   t h r e a d   h o l d i n g  

d e v i c e .   The  h o l d i n g   d e v i c e s   7,  11  c o m p r i s e   a  b a s e   body   23  

d i s p o s e d   w i t h i n   a  c y l i n d r i c a l   yoke   27,   and  a  p a i r   of  m a g n e t s   2 2  

a r e   a t t a c h e d   to  t he   i n n e r   s u r f a c e   of  the   c y l i n d r i c a l   yoke   2 7 ,  

A  m o v i n g   c o i l   a r r a n g e m e n t   24  c o m p r i s   Ing  a  c o i l   and  a  s l i d i n g  

e l e m e n t   24  w i t h   a  f r i c t i o n   p l a t e   25  t h e r e o n   is  e n g a g e d   in  a  g a p  

28a  b e t w e e n   the   b a s e   body  and  the   m a g n e t s   2 2 .  

A  cap  26,  made  of  an  a n t i - m a g n e t i c   m a t e r i a l ,   i s  

s e c u r e d   to  the   o u t e r   s u r f a c e   of  the   c y l i n d r i c a l   yoke   27  and  i s  

l o c a t e d   a b o v e   t he   l e v e l   of  t he   f r i c t i o n   p l a t e   25  c r e a t i n g   a n  

o p e n i n g   28  w h i c h   a l l o w s   t he   t h r e a d   14  to  be  g u i d e d   t h e r e i n .  

The  t h r e a d   14  is  g u i d e d   i n t o   the  gap  28  of  a b o u t   1  ram 

m a i n t a i n e d   b e t w e e n   the   r e a r   s u r f a c e   of  the   cap  26  and  t h e  

f r i c t i o n   p l a t e   25.  The  t h r e a d   14  is  t i g h t l y   g r i p p e d   b e t w e e n  

i 
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t h e   r e a r   s u r f a c e   of  Lhe  cap  26  and  the   f r i c t i o n   p l a t e   25  w h e n  

t h e   m o v i n g   c o i l   a r r a n g e m e n t .   24  is  e n e r g i z e d   and  is  r a i s e d .  

The  t h r e a d   14  is   r e l e a s e d   f rom  the   h o l d i n g   d e v i c e  

when   t h e   c o i l   is  d u - e n e r g l z e d ,   so  t h a t   the   t h r e a d   14  can  b e  

a g a i n   f e d   by  the  f e e d   r o l l e r   8.  The  m o v i n g   c o l l   24  has  a  s m a l l  

r e t u r n   f o r c e   when  d e - e n e r g i z e d   to  r e - o p e n   the   gap  w h i c h   a l l o w s  

f o r   e a s y   s e t t i n g   of  the   t h r e a d .  

The  o p e r a t i o n   of  t h i s   i n v e n t i o n   w i l l   now  be  d e s c r i b e d  

u s i n g   F i g u r e s   5 ( a ) ,   5 (b )   and  5 ( c ) .  

F i g u r e s   5 ( a )   shows   t h e   t i m i n g   d i a g r a m   f o r   f e e d i n g   t h e  

t h r e a d .   "P"  is  the   s t a r t i n g   p o i n t   of  f e e d i n g   t he   t h r e a d ,   a n d  

"Q"  i s   t h e   s t o p p i n g   p o i n t   of  f e e d i n g   t he   t h r e a d .   C h a r a c t e r   X  

on  t h e   d i a g r a m   shows  the   l e n g t h   of  t he   t h r e a d   f ed   n e e d e d   t o  

f o r m   one  f u l l   s t i t c h .   In  F i g u r e   5 ( b ) ,   c u r v e   CI  shows  t h e  

m o t i o n   of  the   t h r e a d   t a k e - u p   l e v e r   2,  T1  is  t he   p o i n t   w h e r e   t h e  

t a k e - u p   l e v e r   s t a r t s   p u l l i n g   up  t he   t h r e a d   to  t i g h t e n   t h e  

s t i t c h ,   T2  is  the   u p p e r   d e a d - e n d   of  t he   t a k e - u p   l e v e r ,   and  T3 

is   t h e   p o i n t   where   the   t a k e - u p   l e v e r   f i n i s h e s   p u l l i n g   t h e  

t h r e a d .   T4  shows  when  the   t h r e a d   f e e d i n g   is  c o m p l e t e d .   I n  

t h i s   m a n n e r ,   the   l e n g t h   JL  of  t he   t h r e a d   14  s h o u l d   be  fed   b e f o r e  

t h e   n e x t   t a k e - u p   l e v e r   m o t i o n   s t a r t s   ( T 1 ) .  

The  t h r e a d   is  f ed   by  t he   c o n s t a n t   s p e e d   of  t he   f e e d  

r o l l e r   8.  The  l e n g t h   of  t h r e a d   ( J )   f ed   Is  m e a s u r e d   by  t h e  

e n c o d e r   8a .   The  e n c o d e r   8a  s e n d s   a  s i g n a l   to  t h e   t h r e a d  

h o l d i n g   d e v i c e   11  to  h o l d   t h r e a d   14.  T h i s   c o n t r o l s   the   t h r e a d  

f e e d i n g   of  the   s e w i n g   m a c h i n e .   H o w e v e r ,   when  s e w i n g   a t   h i g h  

s p e e d s ,   t he   t h r e a d   f e e d i n g   d e v i c e   ( r o l l e r ,   e n c o d e r )   t e n d s   t o  
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o v e r - f e e d   the   t h r e a d   b e c a u s e   the   t h r e a d   s l i p s   on  t h e   r o l l e r   d u e j  

to  t he   t a k e - u p   l e v e r   p u l l i n g   the   t h r e a d .  

In  t he   i n v e n t i o n ,   as  shown  in  F i g u r e   5 ( b )   by  7M,  t h e  

t h r e a d   h o l d i n g   d e v i c e   7,  w h i c h   is  i n s t a l l e d   b e t w e e n   the   t a k e - u p  

l e v e r   and  the   f e e d   r o l l e r   8,  is  e n g a g e d   to  g r i p   t he   t h r e a d   j u s t  

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

the   s t i t c h   ( T 1 ) .   W h i l e   t he   t a k e - u p   l e v e r   is  t i g h t e n i n g   t h e  

s t i t c h ,   t he   o t h e r   t h r e a d   h o l d i n g   d e v i c e   11  is  e n g a g e d   (11M)  t o  

g r i p   t h e   t h r e a d .  

As  d e s c r i b e d   a b o v e ,   in  the   p r e s e n t   i n v e n t i o n ,   t h e  

t h r e a d   is  fed   by  a  c o n s t a n t   r o l l e r   s p e e d ,   and  two  s e t s   of  t h e  

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

the   t h r e a d   t a k e - u p   l e v e r   to  a v o i d   o v e r   f e e d i n g   the   t h r e a d .   I n  

t h i s   m a n n e r ,   t he   t h r e a d   is  a l w a y s   fed   a c c u r a t e l y   when  s e w i n g   a t  

h i g h   and  low  s p e e d s .  
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1.  An  a p p a r a t u s   fo r   f e e d i n g   t h r e a d   f o r   a  s e w i n g  

m a c h i n e   c o m p r i s i n g :  

m o t o r   means   of  s a i d   s e w i n g   m a c h i n e   w i t h   a  m a i n   d r i v e  

s h a f t   ; 

t a k e - u p   l e v e r   means   m o u n t e d   on  s a i d   s e w i n g   m a c h i n e  

and  d r i v e n   by  s a i d   ma in   d r i v e   s h a f t ;   a n d  

t h r e a d   f e e d i n g   means  f o r   g u i d i n g   a  t h r e a d   f rom  a 

s p o o l   to  s a i d   t a k e - u p   l e v e r   means  of  s a i d   s e w i n g   m a c h i n e ,   s a i d  

t h r e a d   f e e d i n g   means   i n c l u d i n g  

f e e d   r o l l e r   means   r o t a b l y   d r i v e n   a b o u t   a n  



0 2 6 4 5 1   5  

a x i s   by  s a i d   m o L o r ,  
I 

p r e s s u r e   r o l l e r   means   m o u n t e d   such  t h a t   s a i d  

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

r o l l e r   m e a n s ,  

e n c o d i n g   d e v i c e   means   m o u n t e d   on  s a i d   m a i n  

d r i v e   s h a f t   of  s a i d   s e w i n g   m a c h i n e ,  

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

s a i d   t h r e a d   f e d ,   s a i d   e n c o d e r   means   b e i n g   m o u n t e d   on  the   a x i s  

of  s a i d   f e e d   r o l l e r   m e a n s ,   a n d  

t h r e a d   h o l d i n g   means   l o c a t e d   in  f r o n t   of  s a i d  

p r e s s u r e   r o l l e r   means   and  s a i d   f e e d   r o l l e r   m e a n s ,   w h e r e i n   s a i d  

e n c o d i n g   d e v i c e   m e a n s   s e n d s   a  s i g n a l   to  s a i d   t h r e a d   h o l d i n g  

means   to  r e l e a s e   s a i d   t h r e a d ,   s a i d   t h r e a d   f e e d i n g   means  f e e d s  

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

a c t u a t e s   s a i d   t h r e a d   h o l d i n g   means   to  h o l d   s a i d   t h r e a d   d u r i n g  

t h e   s t i t c h i n g .  

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

s e c o n d   t h r e a d   h o l d i n g   means   is  p o s i t i o n e d   b e t w e e n   s a i d   t a k e - u p  

l e v e r   and  s a i d   t h r e a d   f e e d i n g   means   w h e r e b y   s a i d   t h r e a d   h o l d i n g  

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

t i g h t n i n g   the   s t i t c h .  

3.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   1,  w h e r e i n   s a i d  

t h r e a d   h o l d i n g   means   f u r t h e r   i n c l u d e s   a  c y l i n d r i c a l   yoke   means   , 

a  g r i p p i n g   means   d i s p o s e d   w i t h i n   s a i d   c y l i n d r i c a l   y o k e ,   and  a  

cap  m o u n t e d   on  the   o u t e r   s u r f a c e   of  s a i d   c y l i n d r i c a l   yoke   a b o v e  

s a i d   g r i p p i n g   means   s u c h   t h a t   a  gap  is  c r e a t e d   b e t w e e n   t h e  

g r i p p i n g   means   and  the   cap  to  a l l o w   s a i d   t h r e a d   to  be  g u i d e d  
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t h e r e i n .  

4.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   3,  w h e r e i n   s a i d  

g r i p p i n g   means   f u r t h e r   i n c l u d e s   a  m o v i n g   c o i l   a r r a n g e m e n t   and  & 

f r i c t i o n   p l a t e   m o u n t e d   on  top  of  s a i d   m o v i n g   c o l l   a r r a n g e m e n t .  

5.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   3,  w h e r e i n   s a i d  

t h r e a d   h o l d i n g   means   f u r t h e r   i n c l u d e s   a  b a s e   body   d i s p o s e d  

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

t h e   i n n e r   s u r f a c e   of  s a i d   c y l i n d r i c a l   y o k e .  

6.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   4,  w h e r e b y   w h e n  

s a i d   m o v i n g   c o i l   a r r a n g m e n t   is  e n e r g i z e d ,   s a i d   f r i c t i o n   p l a t e  

is  r a i s e d   and  s a i d   t h r e a d   is  t i g h t l y   g r i p p e d   b e t w e e n   the   r e a r  

s u r f a c e   of   s a i d   cap  and  the   f r i c t i o n   p l a t e .  
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