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(5j)  Device  for  the  control  and  stopping  of  automatic  sewing  machines,  in  particular  multi-needle  embroidering  machines. 
57  Device for the  control  and  stopping  of  a  sewing  machine, 
comprising  at  least  one  pulley  (15)  driven  into  rotation  by 
one  of the  sewing  threads  (controlled  thread)  and  a  disc  (20) 
connected  to  said  pulley.  A  plurality  of  reference  elements 
(21)  on  the  disc  and  an  external  sensor  (24)  make  possible 
accurate  measurement  of  the  pulley's  rotating  speed,  which 
is  proportional  to  the  consumption  of  the  thread  under 
control.  Said  speed  is  compared  by  an  electronic  circuit  (26) 
with  two  extreme  selectable  preset  values  to  stop  operation 
of  the  machine  when  the  speed  deviates  from  preset  limits. 
In  this  way,  a  total  control  is  obtained  over  all  the  sewing 
anomalie  such  as:  breakage  of  the  top  needle  thread, 
breakage  of the  crochet  or  shuttle  bottom  thread,  skipping  of 
stitches,  anomalous  tension  of  the  threads. 



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  a  d e v i c e   f o r   t h e  

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

r a b l y   bu t   no t   e x c l u s i v e l y   of  a u t o m a t i c   m u l t i - n e e d l e  

e m b r o i d e r i n g   m a c h i n e s .  

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

e m b r o i d e r i n g   m a c h i n e s ,   d i f f e r e n t   known  s y s t e m s   ( m a i n l y  

e l e c t r o - m e c h a n i c a l )   are  a d o p t e d   to  c o n t r o l   the   top  s e w i n g  

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

the  t h r e a d   b r e a k s .   E s p e c i a l l y   in  e m b r o i d e r i n g   m a c h i n e s ,  

wh ich   w i l l   be  d e a l t   w i t h   h e r e i n a f t e r ,   s a i d   known  s y s t e m s  

p r e s e n t e d   many  d r a w b a c k s   and  l i m i t a t i o n s .  

In  f a c t ,   by  r e l a t i n g   the   s t o p p i n g   of  the  m a c h i n e   e x c l u  

s i v e i y   to  the   b r e a k a g e   of  the   t h r e a d   of  the  m e e d l e 5 ,   i t  

is  no t   p o s s i b l e   to  c o n t r o l   o t h e r   i m p o r t a n t   a n o m a l i e s   s u c h  

a s  b r e a k a g e   of  the  b o t t o m   c r o c h e t   or  s h u t t l e   t h r e a d ,  

i n a d e g u a t e   t h r e a d   t e n s i o n ,   e t c .   T h e s e   d r a w b a c k s   a re   m a d e  

even  more  s e r i o u s   by  the  p r e s e n t   t e n d e n c y   to  r e n d e r   f u l l y  

a u t o m a t i c   ( h e n c e   not   s u p e r v i s e d )   t he   o p e r a t i o n   of  t he   m a -  

c h i n e s ,   b e c a u s e   p r o d u c t i o n   is  s c a r c e r l y   r e l i a b l e   in  t h e  

a b s e n c e   of  an  o p e r a t o r   to  s u p e r v i s e   o p e r a t i o n   and  i n t e r v e n e  

w h e n e v e r   d r a w b a c k s   of  the   t y p e   a b o v e   d e s c r i b e d   o c c u r   w h i c h  

do  not   d i r e c t l y   i n v o l v e   the   i n t e g r i t y   of  the  top  t h r e a d .  

M o r e o v e r ,   w i t h   the  i n t r o d u c t i o n   of  e l e c t r o n i c a l l y   c o n t r o l l  

ed  e m b r o i d e r i n g   m a c h i n e s ,   a f f o r d i n g   the   p o s s i b i l i t y   t o  

p e r f o r m   e m b r o i d e r e d   type   q u i l t i n g s ,   manual   c h u c k i n g   of  t h e  



d e s i g n   in  c a s e   of  d e f e c t s   due  to  t h r e a d   b r e a k a g e   b e c o m e s  

a l m o s t   i m p o s s i b l e .   With  the   c o n t r o l   d e v i c e   a c c o r d i n g  

to  t h i s   i n v e n t i o n ,   on  the   o t h e r   h a n d ,   t h e   zone  to  b e  

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

The  p u r p o s e   of   t h i s   i n v e n t i o n   is   to  p r o v i d e   a  d e v i c e  

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

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

command  s t o p p i n g   of  the   m a c h i n e s   no t   o n l y   as  a  r e s u l t  

of  b r e a k a g e   of  t he   n e e d l e s   t h r e a d ,   bu t   a l s o   in  c a s e   o f  

b r e a k a g e   or  d e p l e t i o n   of  the   l o w e r   c r o c h e t   or  s h u t t l e  

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

on  the  y a r n .  

The  i n v e n t i o n ,  c o n s i s t s   of  a  d e v i c e   f o r   the   c o n t r o l  

and  s t o p p i n g   of  a u t o m a t i c   s e w i n g   m a c h i n e s ,   c h a r a c t e r i z e d  

in  t h a t   i t   c o m p r i s e s :  

-  at  l e a s t   one  e l e m e n t   r o t a t i n g   a r o u n d   a  f i x e d   a x i s  

and  drawn  i n t o   r o t a t i o n   by  one  of  t he   s e w i n g   t h r e a d s ;  

-  means  to  m e a s u r e   t he   s p e e d   of  r o t a t i o n   of  s a i d   e l e -  

men t ;   a n d  

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

w i t h   two  p r e s e t   v a l u e s ,   s a i d   means  b e i n g   ap t   to  c o n t r o l  

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

r o t a t i n g   s p e e d   d e v i a t e s   f rom  the  r a n g e   d e f i n e d   by  t h e  

two  p r e s e t   v a l u e s .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  one  of  i t s  

p r e f e r r e d   e m b o d i m e n t s   as  a p p l i e d   to  an  e m b r o i d e r i n g  

m a c h i n e ,   w i t h   r e f e r e n c e   to  the   a t t a c h e d   d r a w i n g s ,   i n  

w h i c h :  

FIGURES  1  and  la  a re   s c h e m a t i c   v i e w s   of  the   d e v i c e  

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

c h a i n   s t i t c h   and  an  e m b r o i d e r i n g   m a c h i n e   w i t h   k n o t t e d  



s t i t c h ;  

FIGURE  2  is  an  e x p l o d e d   view  of  the   d e v i c e ;  

FIGURE  3  is  a  v iew  in  c r o s s - s e c t i o n   of  the   d e v i c e .  

With  r e f e r e n c e   to  the   d r a w i n g s   and  to  F i g .   1  i n  

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

1  is  unwound  from  a  r e e l   S  a n d ,   a f t e r   h a v i n g   c r o s s e d  

g u i d e   ba r   8  and  d e v i c e   10  a c c o r d i n g   to  the   i n v e n t i o n ,  

is  led  to  the  s e w i n g   zone  where   i t   e n g a g e s ,   in  t h e  

f a b r i c ,   wi th   the  o t h e r   t h r e a d   6.  For  the   s ake   of  s i m p l i -  

c i t y ,   the   a r r a n g e m e n t   of  o n l y   one  t h r e a d   is  s hown ,   b u t  

as  i t   can  be  s een   f rom  F ig .   1,  the   m a c h i n e   is  p r o v i d e d  

w i t h   a  p l u r a l i t y   of  d e v i c e s   10,  each   a s s o c i a t e d   w i t h  

the  c o r r e s p o n d i n g   t h r e a d   w h i c h   u n w i n d s   f rom  the   d i f f e r e n t  

r e e l s .  

The  d e v i c e   of  t he   i n v e n t i o n ,   i l l u s t r a t e d   in  m o r e  

d e t a i l   in  F i g s .   2  and  3,  c o m p r i s e s   a  h o u s i n g   f o r m e d  

by  two  h a l v e s   11  and  12.  A  s h a f t   18  c r o s s e s   t h e  t w o  

h a l v e s   and  is  f r e e   to  r o t a t e ,   i f   n e c e s s a r y ,   u n d e r   t h e  

c o n t r o l   of  f r i c t i o n   m e a n s .   S h a f t   18  is  p r o v i d e d   w i t h  

a  p u l l e y   15  l o c a t e d   o u t s i d e   the   h o u s i n g   and  w i t h   a  d i s c  

20,  l o c a t e d   i n s i d e   t he   h o u s i n g .   H a l f   12  is  m o r e o v e r  

p r o v i d e d   wi th   a  s e n s o r   24,  c o n n e c t e d   to  an  e l e c t r o n i c  

p r o c e s s i n g   c i r c u i t   26.  D i s c   20  is  p r o v i d e d ,   p e r i p h e r a l l y ,  

w i t h   a  p l u r a l i t y   of  r e f e r e n c e   e l e m e n t s   21,  the   p a s s a g e  

of  w h i c h ,   t h r o u g h   t he   a n g u l a r   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   of  the  s e n s o r )   can  be  d e t e c t e d   by  the   s e n s o r .  

In  the  example   i l l u s t r a t e d ,   the   r e f e r e n c e   e l e m e n t s   c o n s i s t  

of  e q u a l l y   s p a c e d   n o t c h e s   or  s l o t s   and  the   s e n s o r   i s  

an  o p t i c   c o u p l e r   apt   to  g e n e r a t e   an  e l e c t r i c   p u l s e   e a c h  

t ime   a  s l o t   is  p a s s i n g .  

It  is  o b v i o u s   t h a t   o t h e r   t y p e s   of  e m b o d i m e n t s   a r e  



p o s s i b l e ,   f o r   e x a m p l e ,   a  s e t   of  m a g n e t s   in  c o n j u n c t i o n  

w i t h   a  h a l l   t y p e   d e t e c t o r   may  be  u s e d ,   p r o v i d e d   t h e  

c o m b i n a t i o n   is  ap t   to  g e n e r a t e   a  s u c c e s s i o n   of  p u l s e s  

r e p r e s e n t i n g   t he   r o t a t i n g   s p e e d   of   t he   d i s c .  

D u r i n g   o p e r a t i o n   of  t h e   m a c h i n e ,   t h r e a d   1  is  w o u n d  

on  the   p u l l e y ,   f o r m i n g   one  or  two  c o m p l e t e   t u r n s   a r o u n d  

i t ,   b e f o r e   g o i n g   on  t o w a r d   the  s e w i n g   zone .   In  r e g u l a r  

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

p u l l e y   ( h e n c e   of  t he   d i s c )   is  p r o p o r t i o n a l   to  the  c o n s u m  

p t i o n   of  t he   t h r e a d .   S a i d   v a l u e ,   in  a d d i t i o n   to  b e i n g  

d e p e n d e n t   on  the   t y p e   of  s t i t c h   a p p l i e d ,   is  a l s o   v a r i a b l e  

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

l i m i t   c o n d i t i o n s . .   An  e l e c t r o n i c   c o n t r o l   c i r c u i t ,   g e n e r a l l y  

i d e n t i f i e d   by  r e f e r e n c e   number   26,  p r o c e s s e s   t he   p u l s e  

s i g n a l s   i s s u e d   by  s e n s o r   24  and  c o m p a r e s   them  w i t h   p r e s e t  

l i m i t s .   More  s p e c i f i c a l l y ,   the   p u l s e s   can  be  m e m o r i z e d  

p e r i o d i c a l l y   in  a  c o u n t e r   and  s u c c e s s i v e l y   c o n v e r t e d  

to  a  d i r e c t   v o l t a g e   of  p r o p o r t i o n a l   v a l u e   by  means  o f  

a  d i g i t a l - a n a l o g u e   c o n v e r t e r .   In  a l t e r n a t i v e ,   t he   p u l s e s  

can  be  i n t e g r a t e d   in  a  p r e s e t   t i m e   i n t e r v a l   or  p r o c e s s e d  

in  o t h e r   known  ways  to  o b t a i n   a  v o l t a g e   (or   a  c u r r e n t )  

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

v o l t a g e   is  t h e n   c o m p a r e d   by  a p p l y i n g   i t   to  the   r e f e r e n c e  

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

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

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

ed  w i t h i n   t he   l i m i t s   or  n o t .   I f   n o t ,   a  s i g n a l   is  g e n e r a t e d  

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

m a c h i n e .  

C o n t r o l   c i r c u i t   26  is  shown  s c h e m a t i c a l l y   in  F ig .   2 

as  a  w i r e d   c i r c u i t   w i t h   d i s c r e t e   c o m p o n e n t s   and ,   i n  



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

by  a d j u s t i n g   two  c o m p o n e n t s   ( f o r   e x a m p l e ,   two  p o t e n t i o m e -  

t e r s )   on  two  g r a d u a t e d   s c a l e s .   P r e f e r a b l y ,   h o w e v e r ,  

the  c o n t r o l   c i r c u i t   c o m p r i s e s   a  p r o g r a m m a b l e   m i c r o p r o -  

c e s s o r   27,  s e r v i n g   a l l   t he   c o n t r o l  d e v i c e s   10,  the   o p e r a -  

t i o n   of  w h i c h   is  much  more  f l e x i b l e ,   as  any  m o d i f i c a t i o n  

of  the   l i m i t   v a l u e s   can  be  e n t e r e d   d i r e c t l y   from  a  k e y b o a r d  

or  by  the  same  p r o g r a m   g o v e r n i n g   o p e r a t i o n   of  the   e n t i r e  

m a c h i n e .  

In  the   e x a m p l e   i l l u s t r a t e d ,   d i s c   20  is  keyed   d i r e c t l y  

on  s h a f t   18  of  the   p u l l e y   and  r e f e r e n c e   e l e m e n t s   21 

are  s e t   at  e q u a l   d i s t a n c e s   from  each  o t h e r   so  t h a t   a  

l i n e a r   p r o p o r t i o n a l i t y   e x i s t s   b e t w e e n   the  s p e e d   (or   c o n s u m  

p t i o n   r a t e )   of  the   t h r e a d   and  the   e l e c t r i c   s i g n a l   t o  

be  c o m p a r e d .   Th i s   r a t i o n   of  p r o p o r t i o n a l i t y   can  h o w e v e r  

be  v a r i e d   by  p r o v i d i n g   s t e p - u p   g e a r s   b e t w e e n   the   p u l l e y  

and  the   d i s c   a n d / o r   p r o v i d i n g   a  d i f f e r e n t   d i s t r i b u t i o n   o f  

the  r e f e r e n c e   e l e m e n t s   so  as  to  o b t a i n   an  i m p r o v e d   s e n s i t i  

v i t y   of  the   d e v i c e   in  the   r e g u l a r   o p e r a t i n g   zone .   A n o t h e r  

a l t e r n a t i v e   is  to  o p e r a t e   a  non  l i n e a r   d i g i t a l - a n a l o g u e  

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

of  the  v a l u e s   m e a s u r e d   d u r i n g   a  r e g u l a r   o p e r a t i o n .   I t  

is  u n d e r s t o o d   t h a t   t h e s e   and  o t h e r   c h a n g e s   and  m o d i f i c a -  

t i o n s , w h i c h   a re   w i t h i n   the   r e a c h   of  the  a v e r a g e   t e c h n i c i a n  

of  the   s e c t o r ,   are  i n c l u d e d   in  the  p r o t e c t i v e   s c o p e  

of  t h i s   i n v e n t i o n .  

By  a s s o c i a t i n g   u n i v o c a l l y   the   c o n d i t i o n   of  r e g u l a r  

o p e r a t i o n   to  the  c o n s u m p t i o n   of  the  top  or  b o t t o m   t h r e a d  

and  s e t t i n g   an  i n t e r v a l   of  v a l u e s   fo r   s a i d   c o n s u m p t i o n ,  

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

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



1)  B r e a k i n g   of  the  t h r e a d ,   e i t h e r   top  or  b o t t o m .  

In  t he   f i r s t   c a s e ,   in  f a c t ,   t h e   p u l l e y ,   no  l o n g e r   b e i n g  

d r a w n ,   w i l l   q u i c k l y   r e d u c e   i t s   s p e e d   to  a  v a l u e   b e l o w  

the  l o w e r   l i m i t   s e t t i n g .   In  t he   s e c o n d   c a s e ,   t he   a b s e n c e  

of  t he   l o w e r   t h r e a d ,   w i l l   c a u s e   a  f u r t h e r   r e d u c t i o n  

of  the   s p e e d   of  the   p u l l e y   to  a  v a l u e   be low  l o w e r   l i m i t  

s e t t i n g ,   t h e r e b y   c a u s i n g   the   m a c h i n e   to  s t o p   even   i f  

the  d i r e c t l y   c o n t r o l l e d   t h r e a d   is  s t i l l   i n t a c t .  

2)  S k i p p i n g   of  s t i c h e s .   Even  in  t h i s   s i t u a t i o n ,   c o n s u m -  

p t i o n   of  the   c o n t r o l l e d   t h r e a d   w i l l   d e v i a t e   f rom  t h e  

l i m i t s   a l l o w e d   ( i n c r e a s i n g   or  d e c r e a s i n g ,   d e p e n d i n g  

on  w h e t h e r   the   c o n t r o l l e d   t h r e a d   is  the   top  or  b o t t o m  

one)  and  w i l l   c a u s e   the  m a c h i n e   to  s t o p   r u n n i n g .  

3)  E x h a u s t i o n   of  the   t h r e a d   f rom  the   b o t t o m   s p o o l s  

or  c r o c h e t .   Th i s   o c c u r s   in  t h e   same  manne r   d e s c r i b e d  

fo r   b r e a k a g e   of  the   b o t t o m   t h r e a d .  

4)  A n o m a l o u s   t e n s i o n   a p p l i e d   to  the   t h r e a d .   T h i s   c o n d i  

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

of  t he   p u l l e y   w i t h   r e s p e c t   to  t h e   p r e s e t   s p e e d .   I f   t h e  

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

does  no t   f i n d   any  of  t he   a n o m a l i e s   r e f e r r e d   to  u n d e r  

p o i n t s   1 - 3 ,   the   o p e r a t i n g   i r r e g u l a r i t y   is  t r a c e a b l e  

to  an  i n c o r r e c t   t e n s i o n   of  t h e   t h r e a d .  

From  the   above   d e s c r i p t i o n ,   t he   a d v a n t a g e s   a f f o r d e d  

by  the   d e v i c e   a c c o r d i n g   to  t h i s   i n v e n t i o n ,   as  c o m p a r e d  

to  t he   d e v i c e s   h e r e t o f o r e   known  ( w h i c h   were  ap t   to   s t o p  

the  m a c h i n e   o n l y   in  c a se   of  b r e a k a g e   of  the   t h r e a d   d i r e c t -  

ly  c o n t r o l l e d )   a re   q u i t e   e v i d e n t .  

A l t h o u g h   the  d e s c r i p t i o n   of  t he   i n v e n t i o n   is  r e f e r r e d  

o n l y   to  one  of  i t s   p r e f e r r e d   e m b o d i m e n t s ,   i t   is  o b v i o u s  

t h a t t h c   i n v e n t i o n   is  not   l i m i t e d   to  s a i d   e m b o d i m e n t ,   b u t  



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

of  t h r e a d   c o n s u m p t i o n   ( c o n t r o l l e d   t h r e a d )   to  v e r i f y   t h e  

o p e r a t i n g   r e g u l a r i t y   of  a  s e w i n g   m a c h i n e   and  to  c o n t r o l  

s t o p p i n g   of  same  when  t h r e a d   c o n s u m p t i o n   d e v i a t e s   f r o m  

a  p r e s e t   and  s e l e c t a b l e   i n t e r v a l .  



1.  Dev ice   f o r   the   c o n t r o l   and  s t o p p i n g   of  a u t o m a t i c  

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

-  at  l e a s t   one  e l e m e n t   r o t a t a b l e   on  a  f i x e d   a x i s   a n d  

drawn  i n t o   r o t a t i o n   by  one  of  t h e ' s e w i n g   t h r e a d s ;  

-  means  to  m e a s u r e   t he   r o t a t i n g   s p e e d   of  s a i d   e l e m e n t ;  

a n d  

-  means  tc  c o m p a r e   s a i d   m e a s u r e d   r o t a t i n g   s p e e d   w i t h  

two  p r e - s e t   v a l u e s ,   s a i d   means  of  c o m p a r i s o n   b e i n g   a p t  

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

r o t a t i n g   s p e e d   v a l u e   is  e x t e r n a l   to  t he   i n t e r v a l   o f  

s a i d   two  p r e s e t   v a l u e s .  

2.  D e v i c e   a c c o r d i n g   to  c l a i m   1,  c h a r c t e r i z e d   in  t h a t  

the   s e w i n g   m a c h i n e   is  a  m u l t i - n e e d l e   e m b r o i d e r i n g   m a c h i n e .  

3.  D e v i c e   a c c o r d i n g   to  c l a i m s   1  or  2,  c h a r a c t e r i z e d  

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

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

p a t h w a y ,   and  on  w h i c h   at  l e a s t   one  c o m p l e t e   t u r n   o f  

the   t h r e a d   is  w o u n d .  

4.  D e v i c e   a c c o r d i n g   to  c l a i m   3,  c h a r a c t e r i z e d   i n  

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

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

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

a  f i x e d   s e n s o r   ap t   to  d e t e c t   the   p a s s a g e   of  e a c h   r e f e r e n c e  

e l e m e n t   by  g e n e r a t i n g   an  e l e c t r i c   p u l s e ,   s a i d   s e n s o r  

b e i n g   d i s p o s e d   at  a  p o i n t   c l o s e   to  t h e   p e r i p h e r y   o f  

the   d i s c .  

5.  D e v i c e   a c c o r d i n g   to  c l a i m   4,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   r e f e r e n c e   e l e m e n t s   are   n o t c h e s   or  s l o t s ,   e q u a l l y  

s p a c e d   from  each   o t h e r   on  the  p e r i p h e r y   of  the   d i s c ,  



and  in  t h a t   the   s e n s o r   is  of  the  o p t i c a l   t y p e .  

6.  D e v i c e   a c c o r d i n g   to  c l a i m s   4  or  5,  c h a r a c t e r i z e d  

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

g e n e r a t o r   c o n t r o l l e d   by  the  number   of  p u l s e s   d e t e c t e d  

in  a  p r e s e t   t ime   i n t e r v a l ,   and  two  c o m p a r a t o r s ,   h a v i n g  

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

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

to  two  p r e s e t   and  s e l e c t a b l e   r e f e r e n c e   v o l t a g e s .  

7.  D e v i c e   a c c o r d i n g   to  c l a i m   4  or  5,  c h a r a c t e r i z e d  

in  t h a t   s a i d   means   of  c o m p a r i s o n   c o m p r i s e   a  m i c r o p r o c e s s o r  

in  wh ich   the  n u m b e r   of  p u l s e s   r e c e i v e d   in  a  p r e s e t   t i m e  

i n t e r v a l   is  c o m p a r e d   w i t h   two  p r e s e t   and  s e l e c t a b l e  

v a l u e s .  

8.  E m b r o i d e r i n g   m a c h i n e   e q u i p p e d   w i t h   a  c o n t r o l   a n d  

s t o p p i n g   d e v i c e   a c c o r d i n g   to  a n y  o n e   of   the   above  p r e c e d -  

ing  c l a i m s .  
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