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" C o n t r o l   a p p a r a t u s   of  s p e e d ,   p o s i t i o n   and  s p e c i f i c   - f u n c -  

t i o n s   -for  i n d u s t r i a l   s e w i n g   m a c h i n e s " .  

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   c o n t r o l   a p p a r a t u s  

of  s p e e d ,   p o s i t i o n   and  s p e c i f i c   f u n c t i o n s   f o r   i n -  

5  d u s t r i a l   s e w i n g   m a c h i n e s .  

To  be  more  p r e c i s e ,   t h e   p r e s e n t   i n v e n t i o n   r e f e r s   t o  

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

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

d i g i t a l   t e c h n i q u e   h a v i n g   an  i n p u t   w i t h   v a r i a b l e   i n d u c -  

10  t a n c e .  

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

c h i n e s   a r e   a l r e a d y   known  ;  h o w e v e r ,   in  t h e   f o r m e r ,   t h e  

i n p u t   ( i . e .   t h e   t r a n s d u c t i o n   of  t h e   c o n t r o l l e d   p r e s s u r e  

e x e r t e d   by  t h e   o p e r a t o r   on  t h e   m a c h i n e   t r e a d l e )   is   d e t e r   — 

15  mined   by  means   of  d i s k s   or  r o t a t i n g   p h o t o g r a p h i c   c a m s .  

The  v a r i o u s   t r a c k s   i n c i s e d   on  t h e   p h o t o g r a p h i c   cams ,   a c t -  

ing  as   so  many  o p t i c   s w i t c h e s ,   t r a n s m i t   t h e   v a r i o u s   s i g -  

n a l s   to  t h e   m a c h i n e   fo r   t h e   s p e e d ,   p o s i t i o n   of   t h e  

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

20  O t h e r   a p p a r a t u s   a c h i e v e s   t h e   same  e f f e c t   no t   t h r o u g h   a n  

o p t i c a l   e f f e c t ,   but   by  means   of  s i m p l e   c o n t a c t s ,   o t h e r s  

a d o p t   p o t e n t i o m e t e r s .   In  a l l   t h e s e   c a s e s   w o r k i n g   s e t -  

b a c k s   o c c u r   q u i t e   f r e q u e n t l y ,   c a u s e d   by  wear   of  t h e  

c o n t a c t s ,   e x p o s u r e   to  d u s t ,   as  we l l   as  a  l i m i t e d   m e -  

25  c h a n i c a l   e n d u r a n c e   of  t h e   p a r t s .  
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M o r e o v e r ,   in  t h e s e   i n s t r u m e n t s   t h e   b r a k e - c l u t c h   u n i t ,  

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

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

d i m e n t ,   f o r   which   a  t i r e s o m e   a d j u s t m e n t   and  l i n e - u p   o f  

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

A n o t h e r   d r a w b a c k   f o u n d   in  t h e   known  a p p a r a t u s   i s   t h a t   t h e   • 

t y p e   of  s y n c h r o n i z e r s   f o u n d   in  t h e m ,   c o m p r i s i n g   d i s k s   o r  

o p t i c   s w i t c h e s ,   or  o t h e r   c o n t a c t   s y s t e m s ,   c a n n o t   b e  

i n t e r c h a n g e d ,   t h a t   i s   to  s a y ,   t h e y   may  no t   be  a d o p t e d   i n -  

10  di  s c r   i  mi  n a t e l   y  f o r   s e w i n g   m a c h i n e s ,   t h e   c h a r a c t e r i s t i c s  

of  w h i c h   d i f f e r   from  one  to  t h e   o t h e r   :  c o n s e q u e n t l y ,   i t  

i s   n e c e s s a r y   t h a t   each   t y p e   a n d / o r   make  of  m a c h i n e   b e  

m a t c h e d   w i t h   s p e c i f i c   cams  or  c o n t a c t   s y s t e m s .   F i n a l l y ,  

t h e   i n i t i a l   l i n e - u p   in  t h e   known  i n s t r u m e n t s   i n v o l v e s   a  

a  g r e a t   d e a l   of  t i m e   and  does   no t   r e a c h   t h e   n e c e s s a r y ,  

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

The  p r e s e n t   i n v e n t i o n   s o l v e s   t h e   a b o v e - m e n t i o n e d   p r o -  

b l e m s   and  d r a w b a c k s   by  c o n d u c t i n g   a  c o n t r o l   on  s p e e d ,  

p o s i t i o n   and  s p e c i f i c   f u n c t i o n s   in  i n d u s t r i a l   s e w i n g   m a -  

20  c h i n e s ,   t h r o u g h   a  d i g i t a l   t e c h n i q u e   w i t h   an  i n p u t   h a v i n g  

v a r i a b l e   i n d u c t a n c e .  

The  c o n t r o l   a p p a r a t u s   of  t he   p r e s e n t   i n v e n t i o n   m a i n l y  

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

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

25  of  a  s y s t e m   of  r o d s   and  l e v e r s .  
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The  v a r i o u s   p o s i t i o n s   t h a t   t h e   s h a f t   or  r o d ,   s l i d i n g   i n  

t h e   s p o o l   and  a c t i v a t e d   by  t h e   l e v e r ,   moves  t o ,   as  a  r e -  

s u l t   o-f  t he   c o n t r o l l e d   p r e s s u r e   e x e r t e d   by  t h e   o p e r a t o r  

on  t h e   t r e a d l e ,   d e t e r m i n e   t h e   same  number   o-f  o u t p u t s  

5  w i t h   d i f f e r e n t i a t e d   i n d u c t a n c e .   S a i d   i n d u c t a n c e   o u t -  

p u t s   a r e   t r a n s m i t t e d   to  t h e   el  e c t r o v a l   ves  ,  d e d i c a t e d   t o  

v a r i o u s   s e r v i c e   o p e r a t i o n s ,   such   as  s t o p p i n g   o-f  t h e   m a -  

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

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

10  t h r o u g h   : 

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

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

a  t e c h n i c a l   p a n e l   and  s y n c h r o n i z e r   f o r m i n g   an  i n t e g r a l  

p a r t   of  t h e   main  c a m s h a f t   of  t h e   s e w i n g   m a c h i n e ;  

15  and  an  el  e c t r o v a l   ve  power   a c t u a t o r .  

The  power   a c t u a t o r   s e t s   i n t o   m o t i o n   t he   v a r i o u s   e l e c t r o -  

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

The  a d v a n t a g e s   o b t a i n e d   f rom  t h e   p r e s e n t   i n v e n t i o n   c o n -  

s i s t   m a i n l y   in  t he   f a c t   t h a t   s i n c e   t he   i n p u t   d o e s   n o t  

20  n e c e s s i t a t e   s p e c i f i c   o p t i c   or  c o n t a c t   s w i t c h e s   and  e m -  

p l o y s   o n l y   d i f f e r e n t i a t e d   i m p u l s e s   or  s i g n a l s   g e n e r a t e d  

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

s e c t e d   by  a  r o d ,   i t   g i v e s   a  h i g h   e l e c t r i c a l   r e l i a b i l i t y  

due  to   an  a l m o s t   t o t a l   a b s e n c e   of  m e c h a n i c a l   w e a r .  

25  M o r e o v e r ,   t h e   s y n c h r o n i z e r ,   b e i n g   p r o v i d e d   w i t h   a  s i n g l e  
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s t a n d a r d   d i s k ,   may  be  a p p l i e d   to  a  g r e a t   number   o-f 

s e w i n g   m a c h i n e   t y p e s   or  m a k e s ,   even  w i th   c o n s t r u c t i o n  

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

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

5  e x t r e m e l y   a c c u r a t e   and  l a s t i n g   c o n t r o l s   and  a d j u s t m e n t s .  

The  p r e s e n t   i n v e n t i o n   w i l l   be  b e t t e r   u n d e r s t o o d   f rom  t h e  

f a 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   in  which  r e f e r e n c e   i s   m a d e  

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

m e n t ,   i l l u s t r a t i v e   bu t   no t   l i m i t a t i v e   of  t h e   c o n t r o l   e -  

10  q u i p m e n t   of  t h e   p r e s e n t   i n v e n t i o n ,   w h e r e i n   : 

f i g u r e   1  shows   a  p e r s p e c t i v e   s c h e m a t i c   v iew  of  t h e   d r i -  

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

f i g u r e   2  shows   the   c o n n e c t i o n   d i a g r a m   of  t h e   p a r t s   c o m -  

p r i s i n g   t h e   c o n t r o l   e q u i p m e n t   of  t he   p r e s e n t   i n v e n t i o n .  

15  With   r e f e r e n c e   to  f i g u r e   2,  t h e   c o n t r o l   a p p a r a t u s   o f  

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

c h i n e s   r e a l i s e d   u s i n g   a  d i g i t a l   t e c h n i q u e ,   w i th   v a r i a b l e  

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

d u c t i o n   7,  a  c o m p u t e r   8  w i t h   d i s p l a y   9,  a  t e c h n i c a l   p a -  

20  ne l   10,  o p e r a t o r   p a n e l   11,  an  e l e c t r o v a l v e   power  a c t u a -  

t o r   12,  a  b r a k e - c l u t c h   g r o u p   r e g u l a t o r   14  p l a c e d   u p -  

s t r e a m   of  t h e   b r a k e - c l u t c h   g r o u p   13  and  t h e   mo to r   1 5 ,  

and  a  s y n c h r o n i s e r   1 6 .  

As  shown  in  f i g u r e   1,  and  a c c o r d i n g   to  t he   p r e s e n t   i n -  

25  v e n t i o n ,   t h e   i n p u t   w i t h   v a r i a b l e   i n d u c t a n c e   7  c o m p r i s e s  
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a  s p o o l   1  i n t e r s e c t e d   by  a  s h a f t   2;  a  l e v e r   3,  a c t i v a t e d  

by  a  m a c h i n e   t r e a d l e ,   and  wh ich   moves  s a i d   s h a f t   2  i n -  

s i d e   t h e   s p o o l   1;  a  r e t u r n   s p r i n g   4  which   k e e p s   t h e   l e -  

ver   3  in  t he   l o w e r   d o w n s t r o k e   p o s i t i o n   and  an  a d j u s t -  

5  a b l e   s c r e w   5  wh ich   s e t s   t h e   s t r o k e   of  t h e   l e v e r   3 .  

The  s c r e w   5  i s   b l o c k e d   by  a  l o c k   nu t   6.  In  a c c o r d a n c e  

w i t h   t h e   p r e s e n t   i n v e n t i o n ,   t h e   p o s i t i o n   and  s p e e d   t r a n s -  

d u c e r   u n i t ,   c o m p r i s i n g   a  s p o o l   1  c o n t a i n i n g   a  s l i d i n g   r o d  

10  2,  i s   h o u s e d   in  a  c a s i n g   made  of  s h e e t   s t e e l   or  c a s t   a l u -  

min ium  or  o t h e r   m a t e r i a l   s u i t a b l e   f o r   t h e   p u r p o s e .   T h e  

l e v e r   3  i s   a c t i v a t e d   by  t h e   t r e a d l e   t h r o u g h   a  s y s t e m   o f  

r o d s   not   shown  in  t he   f i g u r e .   The  v a r y i n g   c o n t r o l l e d  

p r e s s u r e   e x e r t e d   by  t h e   o p e r a t o r   on  t h e   t r e a d l e ,   f o r m i n g  

15  p a r t   of  t h e   u n i t   7  c o m p r i s e s   an  a n g u l a r   s h i f t i n g   of  t h e  

l e v e r   3  wh ich   t h e n   a c t s   on  t h e   s h a f t   2  s l i d i n g   in  t h e  

s p o o l   1,  c a u s i n g   v a r i a t i o n s   in  c o n t i n u o u s   i n d u c t a n c e   i n -  

s i d e   t he   s ame ,   c o r r e s p o n d i n g   to   e a c h   p o s i t i o n   t h a t   t h e  

s h a f t   2  moves  i n t o .  

20  The  s p o o l   1,  l i n k e d   to  a  c o m p u t e r   8,  p r e f e r a b l y   p l a c e d  

n e a r   a  w o r k i n g   t a b l e   but   in  such   a  manne r   as  no t   t o  

i m p e d e   s e w i n g   o p e r a t i o n s ,   t r a n s m i t s   to  same  t h e   d i f f e -  

r e n t i a t e d   i m p u l s e s ,   c a u s e d   by  t h e   s h a f t   2  s l i d i n g   i n  

t h e   s p o o l   1.  S a i d   i m p u l s e s ,   t r a n s d u c e d   in  n u m e r a l   e n t i -  

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



on  t h e   i n p u t s ,   e s t a b l i s h e s   t h e   a p p r o p r i a t e   s i g n a l s   \.u  o e  

s e n t   to   an  e l e c t r o v a l v e   power   a c t u a t o r   12.  Once  t he   l a t -  

t e r   h a s   r e c e i v e d   t h e   v a r i o u s   s i g n a l s   -from  t he   c o m p u t e r   8 ,  

i t   a c t i v a t e s   t he   s e p a r a t e   el  e c t r o v a l   ves  which   c o n t r o l   t h e  

5  v a r i o u s   s e r v i c e   o p e r a t i o n s ,   such   as  t h e   t r e a d l e   l i f t e r ,  

t h e   r e v e r s e   g e a r ,   r e t u r n   o-f  t h e   - f l y w h e e l   and  t h e   t h r e a d -  

c u t t e r .  

The  d i s p l a y   9,  p l a c e d   so  as  to   be  u n d e r   t h e   o p e r a t o r ' s  

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

L0  -form  of  n u m b e r s ,   on  t he   s e w i n g   m a c h i n e   c a m s h a f t   p o s i -  

t i o n s .  

The  i n i t i a l   s e t t i n g   of  t h e   t e c h n i c a l   p a n e l   10  i s   c a r r i e d  

ou t   j u s t   once   at  t h e   b e g i n n i n g   and  s u b s e q u e n t l y   m e m o r i z e d  

by  t h e   c o m p u t e r .   T h i s   o p e r a t i o n   i s   f a c i l i t a t e d   by  a p -  

15  p r o p r i a t e   s y m b o l s   or  r e f e r e n c e   p o i n t s   p r e s e n t   on  t h e   s a m e  

p a n e l   10.  Th i s   p e r m i t s   s e t t i n g   of  t he   s t a r t i n g   p o i n t   f o r  

a l l   s u b s e q u e n t   a d j u s t m e n t s ,   r e g a r d l e s s   of  t he   t y p e   o f  

m a c h i n e   b e i n g   u s e d .   Use  of  t h e   c o m p u t e r   and  d i g i t a l   t e c h -  

n i q u e   make  i t   p o s s i b l e   to  s e t   one  or  more  p o s i t i o n s   o f  

20  t h e   m a c h i n e   c a m s h a f t   and  m e m o r i z a t i o n   of  same  ;  m o r e -  

o v e r ,   i t   is   used   to  d r i v e   t h e   b r a k e - p o s t   i  on  g r o u p   b y  

means   of  a  r e g u l a t o r   14  and  s e t s   a c c u r a t e l y   t he   maximum 

m a c h i n e   s p e e d ,   which   c o n s e q u e n t l y   c a n n o t   be  e x c e e d e d .  

D u r i n g   s e w i n g   o p e r a t i o n s ,   i t   may  be  n e c e s s a r y   to   s t o p  

25  t h e   n e e d l e   or  t he   t r e a d l e   in  t h e   h igh   or  low  p o s i t i o n  
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f o r   b o t h   at   t h e   same  t i m e ,   or  f i r s t   f o r   one  and  t h e n   t h e  

o t h e r ,   t o g e t h e r   w i t h   o t h e r   o p e r a t i o n s   s u c h   as  c u t t i n g   t h e  

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

m e m o r i s e d   by  t h e   c o m p u t e r   8,  may  be  r e c a l l e d ,   w h e n e v e r  

5  n e c e s s a r y ,   a c c o r d i n g   to  an  i n f i n i t y   of  c o m b i n a t i o n s ,  

t h r o u g h   t h e   o p e r a t o r   p a n e l   11,  e q u i p p e d   w i t h   a  k e y b o a r d  

b e a r i n g   s y m b o l s   and  c o n n e c t e d   to  t h e   c o m p u t e r   8 .  
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CLAIMS 

1.  C o n t r o l   a p p a r a t u s   of  s p e e d ,   p o s i t i o n   and  s p e c i a l  

• f u n c t i o n s   -for  i n d u s t r i a l   s e w i n g   m a c h i n e s ,   u s i n g   a  d i g i -  

t a l   t e c h n i q u e ,   c h a r a c t e r i s e d   by  t h e   -fact   t h a t   i t   e m p l o y s  

a  v a r i a b l e   i n d u c t a n c e   i n p u t   and  c o m p r i s e s   a  s p o o l   i n t e r -  

5  s e c t e d   by  a  s h a f t ,   run   by  a  l e v e r   c o n n e c t e d   to  t h e   m a -  

c h i n e   t r e a d l e .  

2.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   1,  c h a r a c t e r i s e d   b y  

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

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

.0  el  e c t r o v a l   v e s ,   d e d i c a t e d   to  t h e   v a r i o u s   w o r k i n g   o p e r a -  

t i o n s ,   by  means   of  an  e l e c t r o n i c   c o m p u t e r   w i t h   n u m e r i c  

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

an  i n t e r g r a l   p a r t   of  t h e   main  c a m s h a f t   of  t h e   s e w i n g  

m a c h i n e ,   and  an  e l e c t r o v a l v e   power   a c t u a t o r .  

L5  3.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   2,  c h a r a c t e r i z e d   b y  

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

m e m o r i z e   one  or  more  p o s i t i o n s   of  t he   m a c h i n e   c a m s h a f t .  

4.  A p p a r a t u s   a c c o r d i n g   to  p r e v i o u s   c l a i m s   2  or  3,  c h a -  

r a c t e r i z e d   by  t h e   f a c t   t h a t   t h e   d i s p l a y   p e r m i t s   c o n t i n u -  

20  ous  v i e w i n g ,   in  t h e   fo rm  of  n u m b e r s ,   of  t h e   s e w i n g   m a -  

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

5.  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 v i o u s   c l a i m s   2  to   4 ,  

c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   t he   r u n n i n g   of  t h e   b r a k e -  

c l u t c h   u n i t   i s   a c t u a t e d   by  means  of  a  d i g i t a l   t e c h n i q u e .  
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liic  p r e v i o u s   C l a i m s   2  to   5 ,  

c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   s e t t i n g   of  t h e   max imum 

s p e e d   w h i c h   may  be  r e a c h e d   by  t h e   s e w i n g   m a c h i n e   i s  

: a r r i e d   ou t   e l e c t r o n i c a l l y .  
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