
J »  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

0   2 3 0   2 1 1  
A 2  

m)  Publication  number: 

EUROPEAN  PATENT  A P P L I C A T I O N  

@)  IntCI.4:  D 0 5 C   1 1 / 1 6  Application  number:  86830154.0 

Date  of  filing:  06.06.86 

Priority:  21.01.86  IT  1912986 Applicant:  COMERIO  ERCOLE  S.p.A.,  Via  Silvio 
Pellico,  3,  Busto  Arsizio  (IT) 

Inventor:  Comerio,  Emilio,  Via  L.  Manara,  4,  Busio 
Arsizio  (IT) Date  of  publication  of  application:  29.07.87 

Bulletin  87/31 

Representative:  Caregaro,  Silvio  et  al,  c/o  Societa 
Italiana  Brevetti  S.p.A.  Via  Carducci  8,  1-20123  Milano 
(IT) Designated  Contracting  States:  AT  CH  DE  LI 

(54)  Enabling  and  disabling  device  for  the  needle-carrier  rods  and  piercer-carrier  rods  according  to  a  presettable  program,  in 
particular  for  a  shuttle  embroidery  machine. 

©  A  device  for  enabling  and  disabling  of  needle-carrier  rods 
and  piercer-carrier  rods  according  to  a  presettable  program  is 
described,  in  particular  for  a  shuttle  embroidery  machine. 

The  device  includes  disengageable  means  for  coupling 
said  needle-carrier  rods  and  said  piercer-carrier  rods  to  a  single 
drive  bar  for  reciprocating  motion,  each  of  said  means  being  ac- 
tuated  by  two  rod  assemblies,  movable  against  the  bias  of 
resilient  means,  each  of  said  rods  of  each  of  said  assemblies  ex- 
tending  rearwardly  and  laterally  of  said  needle-carrier  rods  and 
of  said  piercer-carrier  rods  and  being  provided,  at  the  lower  end 
thereof,  with  substantially  radially  protruding  portions,  the  pro- 
truding  portions  of  the  rods  associated  with  the  needle-carrier 
rods  being  offset  relative  to  the  protruding  portions  of  the  rods 
associated  with  the  piercer-carrier  rods,  there  being  further 
provided  means  for  simultaneous  disabling  of  all  the  needle- 
carrier  rods  cooperating  with  the  projecting  parts  of  the  rods 
associated  therewith,  and  means  for  simultaneous  disabling  of 
all  the  piercer-carrier  rods  cooperating  with  the  projecting  parts 
of  the  rods  associated  therewith,  as  well  as  disengageable 
means  for  temporarily  locking  in  the  inactive  condition  the  rods 
associated  with  the  needle-carrier  rods  and  the  rods  associated 
with  the  piercer-carrier  rods,  said  locking  means  

s e p a r a t e l y �  

cooperating  with  each  of  said  protruding  portions  of  the  rods 
associated  with  the  needle-carrier  rods  and  of  the  rods  as- 
sociated  with  the  piercer-carrier  rods. 
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"  ENABLING  AND  DISABLING  DEVICE  FOR  NEEDLE-CARRIER  RODS 

AND  PIERCER-CARRIER  RODS  ACCORDING  TO  A  PRESETTABLE 

PROGRAM,  IN  PARTICULAR  FOR  A  SHUTTLE  EMBROIDERY  MACHINE 

This  i n v e n t i o n   is  c o n c e r n e d   with  a  d e v i c e   a d a p t e d  

to  p r o v i d e   for  e n a b l i n g   and  d i s a b l i n g   n e e d l e - c a r r i e r  

and  p i e r c e r - c a r r i e r   r o d s ,   in  p a r t i c u l a r   in  a  s h u t t l e  

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

5  It  is  w ide ly   known  in  e m b r o i d e r y   m a c h i n e s   the  p r o b l e m  

of  e n a b l i n g   and  d i s a b l i n g   the  n e e d l e - c a r r i e r   rods  a n d  

p i e r c e r - c a r r i e r   r o d s ,   t h a t   is  to  say  se t   them  to  work  

or  s top   them  a c c o r d i n g   to  e x t e n s i v e l y   v a r i a b l e   p r o g r a m s ,  

e s s e n t i a l l y   r e l a t e d   to  the  type  of  p a t t e r n   one  d e s i r e s  

10  to  o b t a i n   on  the  f a b r i c .  

The  p roblem  m e n t i o n e d   above  is  f u r t h e r   i n c r e a s e d   by 

the  f a c t   t h a t   the  n e e d l e - c a r r i e r   rod  a c t u a t i o n   cu t s   o f f  

the  p i e r c e r - c a r r i e r   rod  a c t u a t i o n ,   and  v ice   v e r s a ,  

s i n c e   as  i t   is  known,  when  the  n e e d l e s   (or  p i e r c e r s )  

15  are  a c t i v e ,   the  p i e r c e r s   (or  n e e d l e s )   must  be  d i s a b l e d .  

The  above  m e n t i o n e d   r e q u i r e m e n t   has  i n v o l v e d   p a r t i c u l a r -  

ly  c o m p l i c a t e d   d e s i g n   a r r a n g e m e n t s   in  o r d e r   to  p r o v i d e  

for  a c t u a t i o n   of  the  n e e d l e - c a r r i e r   rods  on ly ,   o r  

p i e r c e r - c a r r i e r   rods   o n l y ,   a c c o r d i n g   to  a  p a r t i c u l a r  

20  program  t h a t   can  a l s o   be  v a r i a b l e ,   in  a c c o r d a n c e   w i t h  
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the  d e s i r e d   p a t t e r n .   In  g e n e r a l ,   p r o v i s i o n   has  b e e n  

made  on  the  mach ine   for   two  s e p a r a t e   d r i v e   s y s t e m s ,  

one  for  the  n e e d l e - c a r r i e r   rods  and  a  second  one  f o r  

the  p i e r c e r - c a r r i e r   rods   bu t ,   as  i t   is  a p p a r e n t ,   s u c h  

5  an  a p p r o a c h   has  made  the  e m b r o i d e r y   mach ine   e x t r e m e l y  

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

p o i n t .   In  f a c t ,   the  p r o v i s i o n   for  two  s e p a r a t e   d r i v e  

bars   a d a p t e d   to  t r a n s m i t   a  r e c i p r o c a t i n g   mot ion   f o r  

the  o p e r a t i o n   of  the  n e e d l e - c a r r i e r   rods  and  p i e r c e r -  

10  c a r r i e r   rods  r e s p e c t i v e l y ,   o b v i o u s l y   i n v o l v e s   t h e  

r e q u i r e m e n t   t h a t   two  s e p a r a t e   c o n n e c t i o n   s y s t e m s   a r e  

p r o v i d e d   be tween   each  d r i v e   bar  and  the  rods  ( n e e d l e -  

c a r r i e r   and  p i e r c e r - c a r r i e r   r o d s )   d r i v e n   t h e r e b y .   I n  

p r a c t i c e ,   the   e m b r o i d e r y   mach ine   becomes  e x t r e m e l y  

15  c o m p l i c a t e d ,   and  t h e r e f o r e   both  the  o p e r a t i o n   t h e r e o f  

and  the  m a i n t e n a n c e   t h a t   is  p o s s i b l y   r e q u i r e d ,   b e c o m e  

d i f f i c u l t .  

An  e m b r o i d e r y   mach ine   of  the  kind  m e n t i o n e d   above  i s  

d i s c l o s e d   in  the  German  U t i l i t y   Model  No.  80  21  864  

20  f i l e d   on  Augus t   16,  1980,   a s s i g n e d   to  M a s c h i n e n -  

f a b r i k   Car l   Zangs  AG,  and  i s s u e d   November  13,  1 9 8 0 .  

The  machine   d i s c l o s e d   in  the  above  m e n t i o n e d   p a t e n t  

is  in  f a c t   a  s h u t t l e   e m b r o i d e r y   machine   and  two  e m b o d i -  

ments  of  the  same  are  d i s c l o s e d   and  c l a i m e d ,   h a v i n g  

25  in  common  the  f e a t u r e   t h a t   they   are  p r o v i d e d   with  a 
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f i r s t   d r i v e   bar  for  the  r e c i p r o c a t i n g   m o t i o n ,   e n g a g e a b l e  

with  the  n e e d l e - c a r r i e r   r o d s ,   and  a  second   d r i v e   b a r  

for  the  r e c i p r o c a t i n g   m o t i o n ,   e n g a g e a b l e   with  t h e  

p i e r c e r - c a r r i e r   r o d s .   The  two  e m b o d i m e n t s   m e n t i o n e d  

5  above  d i f f e r   from  each  o t h e r   in  t h a t ,   a c c o r d i n g   to  t h e  

f i r s t   one,  the  c o u p l i n g   be tween   the  n e e d l e - c a r r i e r   r o d s  

and  the  d r i v e - b a r   t h e r e o f   is  o b t a i n e d   under   the  c o n t r o l  

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

and  the  c o u p l i n g   be tween   the  p i e r c e r - c a r r i e r   rods  a n d  

10  the  d r i v e   bar  t h e r e o f   is  o b t a i n e d   under   the  c o n t r o l   o f  

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

in  t h i s   case   as  w e l l .   In  the  second   embodiment   ,  t h e  

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

case  as  w e l l ,   is  a  s i n g l e   one  and  i t   o p e r a t e s   d i r e c t l y  

15  on  the  c o u p l i n g   means  be tween   the  n e e d l e - c a r r i e r   r o d s  

and  the  d r i v e   bar  t h e r e o f ,   wh i l e   i t   o p e r a t e s   i n d i r e c t l y ,  

t h r o u g h   i n t e r m e d i a t e   d r i v i n g   means,  on  the  c o u p l i n g  

means  c o n n e c t i n g   the  p i e r c e r - c a r r i e r   rods  to  the  d r i v e  

bar  t h e r e o f .  

20  As  i t   is  a p p a r e n t ,   a  machine   of  t h i s   kind  is  e x t r e m e l y  

c o m p l i c a t e d ,   both  in  the  f i r s t   and  in  the  second   e m b o d i -  

ment,  and  i t   is  e a s i l y   u n d e r s t o o d   t h a t   p r o g r a m m i n g  

such  a  machine   is  d i f f i c u l t ,   and  t h e r e   is  a  l i m i t a t i o n  

to  the  f e a s a b l e   p r o g r a m s .   This  is  s u p p l e m e n t e d   by  t h e  

25  f a c t   t h a t ,   when  i t   is  d e s i r e d   to  change  the  o p e r a t i n g  
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p rogram  of  the  m a c h i n e ,   i t   is  c o m p u l s o r y   to  r e p l a c e   a t  

l e a s t   one  or  both   the  s p l i n e d   s h a f t s   of  the  f i r s t  

e m b o d i m e n t ,   or  the  s i n g l e   s p l i n e d   s h a f t   of  the  s e c o n d  

e m b o d i m e n t .   This   o p e r a t i o n ,   b e s i d e s   be ing   c o m p l i c a t e d  

5  and  r e q u i r i n g   a  l o t   of  c a r e ,   o b v i o u s l y   c a l l s   for  a 

c o m p l e t e   s h u t   down  of  the  m a c h i n e .  

Ano the r   e m b r o i d e r y   mach ine   t h a t   uses   two  s e p a r a t e   d r i v e  

bars   for  the  r e c i p r o c a t i n g   mot ion   r e q u i r e d   to  o p e r a t e  

a  p l u r a l i t y   of  n e e d l e s   and  a  p l u r a l i t y   of  p i e r c e r s ,   h a s  

10  been  d i s c l o s e d   and  c l a i m e d   in  the  F rench   P a t e n t   A p p l i -  

c a t i o n   No.  82  01159,   f i l e d   on  J a n u a r y   26,  1982,  a s s i g n e d  

to  Adolph  S a u r e r   AG,  and  i s s u e d   under   No.  2  499  1 0 8 .  

In  f a c t ,   the  mach ine   m e n t i o n e d   above  has  a  f i r s t  

r e c i p r o c a t i n g   d r i v e   bar  e x t e n d i n g   to  the  r e a r   and  l a t e -  

15  r a l l y   of  the  n e e d l e - c a r r i e r   r o d s ,   and  be ing   a d a p t e d   t o  

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

at  the  r e a r   ends  of  the  n e e d l e - c a r r i e r   r o d s .   In  a d d i t i o n ,  

the  s u b j e c t   mach ine   i n c l u d e s   a  second   d r i v e   bar  for  t h e  

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

20  bar  and  p a r a l l e l   t h e r e t o ,   and  a d a p t e d   to  be  c o u p l e d   t o  

the  p i e r c e r - c a r r i e r   rods   in  a  f a s h i o n   s i m i l a r   to  t h a t  

p r o v i d e d   for   the  c o u p l i n g   be tween   the  n e e d l e - c a r r i e r  

rods  and  the  f i r s t   d r i v e   ba r .   There  is  p r o v i d e d   a 

c o m p l i c a t e d   mechan i sm  for   o p e r a t i n g   s a id   o s c i l l a t i n g  

25  means  which  are   l o c a t e d   at  the  r e a r   ends  of  the  n e e d l e -  
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c a r r i e r   rods  and  p i e r c e r - c a r r i e r   r o d s ,   to  c o n n e c t   s a i d  

rods  to  the  d r i v e   bars   t h e r e o f .  

Taking  i n t o   a c c o u n t   what  has  been  d i s c u s s e d   above ,   t h e  

same  c o n c l u s i o n s   app ly   for  the  above  m a c h i n e ,   as  f o r  

5  te  shut t le   e m b r o i d e r y   machine   d i s c o l s e d   in  the  German 

U t i l i t y   Model  a s s i g n e d   to  Karl   Zangs  Company.  

Ano the r   machine   where  an  a t t e m p t   has  been  made  to  s o l v e  

the  p rob lem  of  the  c o u p l i n g   of  the  n e e d l e - c a r r i e r   r o d s  

and  of  the  p i e r c e r - c a r r i e r   r o d s ,   to  t h e i r   r e s p e c t i v e  

10  d r i v e   b a r s ,   has  been  the  s u b j e c t   of  the  German  P a t e n t  

A p p l i c a t i o n   f i l e d   on  December  19,  1980,  a s s i g n e d   t o  

M a s c h i n e n f a b r i k   Karl   Zangs  AG,  and  i s s u e d   Ju ly   1,  1982  

under   No.  3  047  9 2 8 .  

The  q u i t e   a  few  f i g u r e s   of  the  above  m e n t i o n e d   P a t e n t  

15  i l l u s t r a t e   a  n e e d l e - c a r r i e r   rod  and  a l t e r n a t e   s o l u t i o n s  

for  the  c o u p l i n g   of  such  rod  to  a  d r i v e   bar  for  the  o s c i l -  

l a t i n g   m o t i o n .   However ,   i t   is  made  a p p a r e n t   in  t h e  

d i s c l o s u r e   how  the  same  c o u p l i n g ,   in  a l l   the  v a r i a t i o n s  

t h e r e o f   which  are  p r o v i d e d ,   can  be  a p p l i e d   to  a  p i e r c e r -  

20  ca r r i e r   rod.   I t   is  t h e r e f o r e   u n d e r s t a n d a b l e   t h a t   b o t h  

the  n e e d l e - c a r r i e r   rods   and  the  p i e r c e r - c a r r i e r   r o d s  

are  p r o v i d e d   with  t h e i r   own  means  for  c o n n e c t i o n   t o  

the  d r i v e   ba r ,   s a i d   means  be ing   a lways   p r o v i d e d ,   f o r  

a l l   the  e m b o d i m e n t a l   v a r i a t i o n s ,   as  a  m a g n e t i c   m e a n s ,  

25  e i t h e r   an  e l e c t r o - m a g n e t i c   means  or  a  p e r m a n e n t   m a g n e t  
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means  . 

T h e r e f o r e ,   a l l   of  the  e m b o d i m e n t a l   v a r i a t i o n s   of  t h e  

above  P a t e n t   r e l y   upon  the  a t t r a c t i v e   f o r c e   of  a  m a g n e t  

means  for  the  c o u p l i n g   of  the  n e e d l e - c a r r i e r   r o d s ,   a n d  

5  of  the  p i e r c e r - c a r r i e r   rods   r e s p e c t i v e l y ,   to  the  d r i v e  

ba r ,   which  can  be  assumed  to  be  s i n g l e ,   but  i t   i s  

e a s i l y   u n d e r s t o o d   t h a t   a  c o n n e c t i o n   of  t h i s   kind  c a n n o t  

g u a r a n t e e   a  s e c u r e   c o u p l i n g   be tween   the  rods  and  t h e  

d r i v e   ba r .   B e s i d e s ,   the   s u b j e c t   machine   has  a  p a r t i c u l a r -  

10  ly  high  e n e r g y   c o n s u m p t i o n   for   magnet   e x c i t a t i o n ,   t h e r e -  

fo re   i t s   o p e r a t i o n   is  h i g l y   d e m a n d i n g .  

A n o t h e r   mach ine   where  an  a t t e m p t   has  been  made  to  s o l v e  

the  above  p r o b l e m   is  the   one  d i s c l o s e d   in  the  German 

U t i l i t y   Model  No.  G  80  1 6 3 7 5 . 3 ,   f i l e d   on  June  20,  1 9 8 0 ,  

15  a s s i g n e d   to  Mr.  Augus t   H e i n z l e ,   and  i s s u e d   on  A p r i l  

30,  1 9 8 1 .  

The  s h u t t l e   e m b r o i d e r y   mach ine   d i s c l o s e d   in  the  s u b j e c t  

German  P a t e n t   is  e x t r e m e l y   complex ,   in  p a r t i c u l a r   a s  

fa r   as  the  shape   of  the  n e e d l e - c a r r i e r   rods  and  p i e r c e r -  

20  c a r r i e r   rods   is  c o n c e r n e d .   In  f a c t ,   i t   is  no ted   t h a t  

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

a  s u f f i c i e n t   l e n g t h   to  a l l ow  them  to  s l i d e   in  a p p r o p r i -  

a te   gu ide   means,   bea r   a  h inge   at  the  r e a r   ends  t h e r e o f ,  

where  o s c i l l a t i n g   arms  are  p i v o t e d ,   the  p i v o t i n g   m o t i o n  

25  t h e r e o f   be ing   c o n t r o l l e d   t h r o u g h   a  cam  f o l l o w e r   r o l l e r  
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p rogramming   means,   s a i d   arms  be ing   a d a p t e d   to  p r o v i d e  

for  the  c o n n e c t i o n   to  a  s i n g l e   d r i v e   b a r .  

The  c o n n e c t i o n   is  o b t a i n e d   by  means  of  n o t c h e s   or  p r o -  

j e c t i o n s   p r o v i d e d   on  s a i d   arms,   which  under   c o n t r o l   o f  

5  sa id   p rog ramming   cam  f o l l o w e r   r o l l e r   engage  the  o s c i l -  

l a t i n g   d r i v e   b a r .  

As  i t   is  a p p a r e n t ,   a  machine   of  t h i s   kind  is  s c a r c e l y  

r e l i a b l e ,   s i n c e   the  n e e d l e - c a r r i e r   rods   and  p i e r c e r -  

c a r r i e r   rods  have  a  w e a k e n i n g   p o i n t   l o c a t e d   at  t h e  

10  p i v o t   p o i n t   with  s a i d   s w i n g i n g   arms,   and  s a i d   p i v o t  

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

mach ine ,   in  p a r t i c u l a r   c o n c e r n i n g   e m b r o i d e r y   on  h e a v y  

or  m u l t i - l a y e r   f a b r i c s ,   on  l e a t h e r   or  p e l t ,   and  p l a s t i c  

m a t e r i a l s   . 

15  Moreove r ,   the  s u b j e c t   machine   has  the  same  d rawback   o f  

the  s h u t t l e   e m b r o i d e r y   machine   m e n t i o n e d   above  and  

d i s c l o s e d   in  the  German  U t i l i t y   Model  No.  80  21  864  t o  

M a s c h i n e n f   a b r i k   Karl   Zangs  AG.  in  t h a t ,   in  o r d e r   t o  

change  the  sewing  p r o g r a m ,   i t   is  c o m p u l s o r y   to  c h a n g e  

20  the  p rog ramming   cam  f o l l o w e r   r o l l e r   and  c o n s e q u e n t l y  

the  machine   has  to  be  shu t   down.  

B e s i d e s ,   the  c o n n e c t i o n s   be tween   the  o s c i l l a t i n g   a r m s  

and  the  o s c i l l a t i n g   d r i v e   bar  seem  to  be  s c a r c e l y  

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

25  c o u p l i n g   be tween   a  p r o j e c t i o n   p r o v i d e d   on  the  o s c i l l a -  
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t i n g   arm,  and  the  o s c i l l a t i n g   d r i v e   ba r ,   even  t h o u g h  

in  some  e m b o d i m e n t a l   v a r i a t i o n s   of  the  s u b j e c t   m a c h i n e ,  

r e s i l i e n t   means  are  p r o v i d e d   to  enhance   s a id   c o u p l i n g .  

A  f u r t h e r   d r a w b a c k   of  the  same  machine   r e s i d e s   in  t h e  

5  f a c t   t h a t ,   in  o r d e r   to  be  ab l e   to  p r e a r r a n g e   the  n e e d l e -  

c a r r i e r   rods   a l i g n e d   on  a  p l a n e ,   and  the  p i e r c e r -  

c a r r i e r   rods   a l i g n e d   on  an  u n d e r l a y i n g   p l a n e   ,  t h e  

o s c i l l a t i n g   arms  a s s o c i a t e d   with  the  p i e r c e r - c a r r i e r  

rods  are  e l b o w - s h a p e d ,   which  makes  even  more  c r i t i c a l  

10  the  a c t u a t i n g   c o n d i t i o n s   of  t h e s e   r o d s .   In  f a c t ,   t h e  

t r a n s m i s s i o n   of  mot ion   from  the  o s c i l l a t i n g   d r i v e   b a r  

to  the  p i e r c e r - c a r r i e r   rod  does  not  t ake   p l a c e   a l o n g  

a  s t r a i g h t   l i n e ,   but  r a t h e r   a long   an  S - s h a p e d   b o d y  

whereby  an  a c c o r d i n g l y   high  s t r e s s   c o n d i t i o n   p r e v a i l s  

15  in  the  i n t e r m e d i a t e   span  t h e r e o f .  

B e s i d e s ,   a l l   of  the  above  m e n t i o n e d   m a c h i n e s   are  h i g l y  

no i sy   in  o p e r a t i o n ,   which  is  very  i n c o n v e n i e n t   for  t h e  

machine   o p e r a t o r s .  

There  has  now  been  c o n t r i v e d ,   and  i t   is  the  s u b j e c t   o f  

20  t h i s   i n v e n t i o n ,   a  d e v i c e   for  e n a b l i n g   or  d i s a b l i n g   t h e  

n e e d l e - c a r r i e r   r o d s ,   or  the  p i e r c e r - c a r r i e r   rods   i n  

an  e m b r o i d e r y   mach ine   h a v i n g   a  s i n g l e   r e c i p r o c a t i n g  

mot ion   d r i v e   b a r ,   which  d e v i c e   ove rcomes   the  d r a w b a c k s  

m e n t i o n e d   a b o v e .  

25  I t   is  wor thy   of  no te   the  f a c t   t h a t   the  s u b j e c t   d e v i c e  
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u se s ,   for  the  c o u p l i n g   of  the  n e e d l e - c a r r i e r   rods  and  

of  the  p i e r c e r - c a r r i e r   rods  to  the  s i n g l e   d r i v e   b a r  

t h e r e o f ,   the  a l r e a d y   t e s t e d   c o n n e c t i o n   sys tem  t h a t   was 

used  for  the  e m b r o i d e r y   mach ine   d i s c l o s e d   in  I t a l i a n  

5  P a t e n t   No.  1.182.146  f i l e d   on  Ju ly   28,  1976,  in  the  name  o f  

the  same  A p p l i c a n t ,   and  i s s u e d   June  5,  1 9 8 3 .  

As  i t   w i l l   become  a p p a r e n t   from  the  f o l l o w i n g ,   a  c o n -  

n e c t i o n   of  the  type   s p e c i f i e d   is  embodied   as  a  l a t e r a l -  

ly  s l i d i n g   pin  which  is  i n s e r t a b l e   in  the  n e e d l e - c a r r i e r  

10  rod,   or  p i e r c e r - c a r r i e r   rod,   whose  lower   end,  when  i n  

i t s   l owered   p o s i t i o n ,   e n g a g e s   the  o s c i l l a t i n g   m o t i o n  

d r i v i n g   bar  and,  by  c o o p e r a t i o n   with  a  pin  i n t e g r a l  

with  the  n e e d l e - c a r r i e r   rod  which  engages   the  o s c i l l a -  

t i ng   mot ion  d r i v i n g   bar  on  the  o p p o s i t e   s i d e ,   i n t e g r a l -  

15  ly  c o n n e c t s   the  l a t t e r   to  the  n e e d l e - c a r r i e r   rod,   o r  

to  the  p i e r c e r - c a r r i e r   rod.   The  d i s e n g a g e m e n t   of  t h e  

n e e d l e - c a r r i e r   rod,   or  p i e r c e r - c a r r i e r   rod,   from  t h e  

d r i v e   bar  is  c a r r i e d   out  by  r a i s i n g   the  pin  m e n t i o n e d  

above,   and  t h i s   o p e r a t i o n   is  p e r f o r m e d   by  .means  of  a 

20  sma l l   l e v e r   r o t a t a b l e   on  s a i d   n e e d l e - c a r r i e r   rod,   o r  

p i e r c e r - c a r r i e r   rod,   and  h a v i n g   one  end  c o n n e c t e d   t o ,  

and  more  p a r t i c u l a r l y   p i v o t e d   on,  the  uppe r   end  of  t h e  

c o n n e c t i n g   pin  m e n t i o n e d   above .   A c t u a t i o n   of  the  a b o v e  

m e n t i o n e d   s m a l l   l e v e r s   is  c a r r i e d   out  by  means  of  a 

25  c o n t r o l   l e v e r   for   each  of  s a i d   l e v e r s   mounted  on  t h e  
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n e e d l e -   c a r r i e r   rod  or  p i e r c e r - c a r r i e r   rod  whose  r a i s i n g  

or  l o w e r i n g   r e s u l t s   in  a  r e s p e c t i v e   l o w e r i n g   or  r a i s i n g  

of  the  c o n n e c t i o n   p in ,   f o l l o w e d   by  e n g a g e m e n t   and  d i s -  

e n g a g e m e n t   of  the  n e e d l e - c a r r i e r   rod  or  p i e r c e r   c a r r i e r  

5  rod  r e l a t i v e   to  the  d r i v e   b a r .  

A  c o n n e c t i o n   sy s t em  of  t h i s   k ind ,   t h a t   has  p r o v e d  

t h o r o u g h l y   r e l i a b l e   and  f r e e   from  a n n o y i n g   n o i s e   g e n e -  

r a t i o n ,   has  been  used  as  wel l   in  P a t e n t   A p p l i c a t i o n  

No.  24099  A/82  f i l e d   November  5,  1982  in  the  name  of  t h e  

10  same  A p p l i c a n t .   Through  the  d e v e l o p m e n t   of  the  i n i t i a l  

c o n c e p t   of  the  above  m e n t i o n e d   I t a l i a n   P a t e n t   of  t h e  

same  A p p l i c a n t ,   t h i s   mach ine   has  made  i t   p o s s i b l e   t o  

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

a n d / o r   w i t h d r a w a l   in  an  e m b r o i d e r y   m a c h i n e ,   a c c o r d i n g  

15  to  w i d e l y   v a r i a b l e   p r o g r a m s   and  a l s o   wh i l e   the  m a c h i n e  

is  in  o p e r a t i o n ,   i . e .   do ing   away  with  the  c o n s i d e r a b l e  

d rawback   of  h a v i n g   to  s h u t   down  the  machine   when  t h e  

sewing  p rogram  has  to  be  c h a n g e d .  

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   is  a  p a r t i c u l a r -  

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

d isc losed  in  the  Patent  and  in  the  Pat.  Applicat ion  mentioned 

above,  of  the  same  A p p l i c a n t ,   and  the  f e a t u r e s   as  wel l   a s  

a d ? a n t a g e s   t h e r e o f   w i l l   become  a p p a r e n t   from  the  f o l -  

lowing   d e t a i l e d   d e s c r i p t i o n   of  a  non  l i m i t i n g   embodiment 

25  t h e r e o f ,   where  r e f e r e n c e   is  made  to  the  a t t a c h e d   drawings,  
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in  w h i c h :  

F i g u r e   1  is  a  p a r t i a l l y   cu taway   p e r s p e c t i v e   view  o f  

the  e m b r o i d e r y   machine   p r o v i d e d   with  the  d e v i c e   i n  

a c c o r d a n c e   with  t h i s   i n v e n t i o n ;  

5  F i g u r e   2  is  a  s i d e   s e c t i o n a l   view  showing  a  p i e r c e r -  

c a r r i e r   rod  a c t u a t i o n ;  

F i g u r e   3  is  a  view  s i m i l a r   to  F i g u r e   2,  showing  t h e  

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 ,   in  the  c o n d i t i o n  

where  the  p i e r c e r - c a r r i e r   rod  is  d i s a b l e d   or  i d l e ;  

10  F i g u r e   4  is  a  c r o s s   s e c t i o n   showing  how  a  p i e r c e r -  

c a r r i e r   rod  is  m a n u a l l y   d i s a b l e d ;  

F i g u r e   5  is  a  c r o s s - s e c t i o n   showing  how  a  n e e d l e - c a r r i e r  

rod  is  a c t u a t e d ;  

F i g u r e   6  shows  how  a  n e e d l e - c a r r i e r   rod  is  b r o u g h t  

15  from  the  a c t i v e   p o s i t i o n   i n t o   an  i d l e   p o s i t i o n ;  

F i g u r e   7  is  a  s c h e m a t i c   showing  the  d e v i c e   of  t h i s  

i n v e n t i o n ,   a long   s e c t i o n   l i n e   V I I - V I I   of  F i g u r e   2 .  

R e f e r r i n g   f i r s t   to  F i g u r e s   1  and  5,  the  machine   i n  

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

20  of  n e e d l e s ,   c a r r i e d   in  a  known  manner  by  means  of  a 

c l amp ing   b lock   2,  by  n e e d l e - c a r r i e r   rods  3,  s l i d a b l e  

in  a  gu ide   4  ( F i g u r e   1)  formed  in  c r o s s   member  5  o f  

the  machine   f r ame .   Rods  3  are  l o c a t e d   in  a  h o r i z o n t a l  

p l a n e ,   spaced   at  p r e d e t e r m i n e d   i n t e r v a l s ,   and  s l i d e  

25  in  the  same  p l a n e ,   a long   d i r e c t i o n   A-A  of  F i g u r e   5 ,  
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p e r p e n d i c u l a r   to  f a b r i c   T,  shown  by  a  c h a i n   l i n e .  

A c t u a t i o n   of  the  n e e d l e - c a r r i e r   rods  3,  i . e .   t h e i r  

c o u p l i n g   to  d r i v e   bar  6  r e c i p r o c a t i n g   a c c o r d i n g   to  t h e  

d i r e c t i o n   i n d i c a t e d   by  the  d o u b l e - p o i n t e d   arrow  F  i n  

5  F i g u r e   5,  is  p r o v i d e d   as  s p e c i f i e d   below  and,  as  i t   h a s  

been  m e n t i o n e d   above ,   t h i s   c o u p l i n g   is  r e l a t e d   to  t h e  

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

of  the   same  A p p l i c a n t ,   which  have  made  i t   p o s s i b l e  

to  t h o r o u g h l y   d e v e l o p   and  c o m p l e t e   the  i n n o v a t i o n a l  

10  c o n c e p t   of  the  i n v e n t i v e   d e v i c e ,   which  w i l l   be  e x p l a i n -  

ed  in  the  f o l l o w i n g .   The  c o u p l i n g   be tween   n e e d l e - c a r r i e r  

rods   3  and  d r i v e   bar  6  m e n t i o n e d   above  is  h e r e i n a f t e r  

r e c a l l e d   in  the  e s s e n t i a l s   t h e r e o f ,   for  ease   o f  

u n d e r s t a n d i n g   . 

15  At  the  end  t h e r e o f   o p p o s i t e   to  the  one  where  n e e d l e   1 

is  f a s t e n e d ,   each  n e e d l e   rod  3  is  p r o v i d e d   with  a  b l o c k  

7  f a s t e n e d   in  a  g e n e r a l   f a s h i o n   to  s a i d   end  of  t h e  

n e e d l e - c a r r i e r   rod  3.  U n d e r n e a t h   b lock   7  t h e r e   is  p r o -  

v ided   a  p r o j e c t i o n   8  for  e n g a g e m e n t   with  the  r e a r   f a c e  

20  of  d r i v e   bar  6 .  

On  the  upper   s i d e   of  b l o c k   7  t h e r e   is  p r o v i d e d   a  s u b -  

s t a n t i a l l y   L - s h a p e d   c o n t r o l   arm  9,  hav ing   s l i g h t l y  

d i v e r g e n t   s i d e s   making  an  a n g l e   h i g h e r   than  90°,   a  s i d e  

9a  t h e r e o f   e x t e n d i n g   s u b s t a n t i a l l y   upward ,   wh i l e   t h e  

25  second   s i d e   9b  s l o p e s   downward ly   with  the  f r o n t   end  
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t h e r e o f   i n s e r t e d   in  a  c o n n e c t i n g   pin  10  s l i d i n g l y   e n g a g e d  

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

r ea r   p o r t i o n   of  n e e d l e - c a r r i e r   rod  3.  C o n n e c t i n g   p i n  

10  p r o t r u d e s   down  from  n e e d l e - c a r r i e r   rod  3,  and  t h e  

5  end  p o r t i o n   t h e r e o f   p r o j e c t i n g   out  from  s a id   r o d  

is  meant  to  come  i n t o   e n g a g e m e n t   with  d r i v e   bar  6,  a n d  

in  p a r t i c u l a r   with  an  upper   p r o j e c t i o n   6a  t h e r e o f .  

In  such  a  p o s i t i o n ,   d r i v e   bar  6  is  r e t a i n e d   b e t w e e n  

p r o j e c t i o n   8  of  b lock   7  f a s t e n e d   to  n e e d l e - c a r r i e r   r o d  

10  3,  and  the  lower   end  of  pin  10  p r o j e c t i n g   from  s a i d  

n e e d l e - c a r r i e r   rod  3.  T h e r e f o r e ,   as  i t   is  shown  in  p a r -  

t i c u l a r   in  F i g u r e   5,  the  l a t t e r   is  f o r c e d   to  f o l l o w   t h e  

motion  of  d r i v e   bar  6,  i . e .   to  r e c i p r o c a t e   be tween   t h e  

f u l l   l i n e   p o s i t i o n   and  the  dashed   l i n e   p o s i i t o n .   T h i s  

15  is  the  e n a b l e d   c o n d i t i o n   of  n e e d l e - c a r r i e r   rod  3,  i n  

which  n e e d l e   1  a s s o c i a t e d   t h e r e t o   p e r f o r m s   a  n o r m a l  

sewing  o p e r a t i o n .  

N e e d l e - c a r r i e r   rod  3  can  be  b r o u g h t   to  a  d i s a b l e d  

c o n d i t i o n   where  i t   is  d i s e n g a g e d   from  d r i v e   bar  6.  T h a t  

20  is  made  p o s s i b l e   by  r a i s i n g   c o n n e c t i n g   pin  10  up 

to  the  p o s i t i o n   shown  in  F i g u r e   6,  where  the  pin  i s  

c o m p l e t e l y   d i s e n g a g e d   r e l a t i v e   to  d r i v e   bar  6.  R a i s i n g  

of  c o n n e c t i n g   pin  10  is  p r o v i d e d   - t h r o u g h   c o u n t e r - c l o c k -  

wise  r o t a t i o n   of  c o n t r o l   arm  9.  To  t h a t   end,  d r i v e   arm 

25  9  is  p i v o t e d   on  a  p i v o t   s h a f t   11  c a r r i e d   by  a  f o r k  
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member  12  l o c a t e d   on  the  upper   p a r t   of  b lock   8.  S a i d  

c o u n t e r c l o k w i s e   r o t a t i o n   is  c a r r i e d   out  a g i n s t   the  b i a s  

of  a  s p i r a l   s p r i n g   (no t   shown)  c o a x i a l   to  p i v o t   s h a f t  

11  and  a c t i n g   in  such  a  way  as  to  b i a s   c o n t r o l   arm  9 

5  to  the  p o s i t i o n   shown  in  F i g u r e   5,  where  i t   a r r a n g e s  

c o n n e c t i o n   pin  10  in  e n g a g e m e n t   with  d r i v e   rod  6.  T h e r e -  

f o r e ,   the  c o u n t e r c l o c k w i s e   r o t a t i o n   n e c e s s a r y   to  d i s -  

engage   c o n n e c t i o n   pin  10  from  d r i v e   bar  6  is  c a r r i e d  

out  a g a i n s t   the  b i a s   of  the  r e s i l i e n t   means  m e n t i o n e d  

10  a b o v e .  

R e f e r r i n g   now  in  p a r t i c u l a r   to  F i g u r e s   1  to  3,  t h e  

e m b r o i d e r y   mach ine   p r o v i d e d   with  the  d e v i c e   a c c o r d i n g  

to  the  i n v e n t i o n   has  a  p l u r a l i t y   of  p i e r c e r s   13  known 

per  se.   C o n t r a r y   to  the  known  machine   p r a c t i c e ,   they  a r e  

15  not  f a s t e n e d   d i r e c t l y   to  the  c o r r e s p o n d i n g   p i e r c e r -  

c a r r i e r   rod  14  which  is  in  t u r n   c o n n e c t e d   to  d r i v e   b a r  

6,  but  they  are   mounted   on  a  s q u a r e   b r a c k e t   15  c o n n e c t e d  

to  s a i d   p i e r c e r - c a r r i e r   rod  14  which  c o n s e q u e n t l y  

s u b j e c t s   s a i d   p i e r c e r s   13  to  the  required  r e c i p r o c a t i n g  

22  20  m o t i o n .   Sa id   s q u a r e   b r a c k e t s   15  are  shown  in  d e t a i l   i n  

F i g u r e   1,  but  they   can  be  seen  s i d e w a y s   in  F i g u r e s   2 

and  3  and,  as  i t   is  shown  in  s a i d   F i g u r e s ,   s a i d   s q u a r e  

c o n n e c t i n g   b r a c k e t s   15  c o m p r i s e   a  s u b s t a n t i a l l y   L - s h a p e d  

body  a l l o w i n g   the  p i e r c e r   13  to  be  l o c a t e d   e x a c t l y  

25  u n d e r n e a t h   sewing   n e e d l e s   1,  as  i t   is  a p p a r e n t   f r o m  
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F i g u r e   1,  wh i l e   p i e r c e r - c a r r i e r   rod  14  is  d i s p l a c e d  

s i d e w a y s   r e l a t i v e   to  n e e d l e - c a r r i e r   bar  3,  and  in  t h e  

same  p lane   t h e r e o f ,   as  i t   can  s t i l l   be  seen  from  F igure  

1.  This  a r r a n g e m e n t   is  p a r t i c u l a r l y   c o n v e n i e n t   s i n c e ,  

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

and  p i e r c e r s   13  o p e r a t e   a long   p a r a l l e l   and  s u p e r i m p o s e d  

d i r e c t i o n s ,   t h e r e f o r e   very  c l o s e   as  r e q u i r e d   in  any  

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

The  t r a n s m i s s i o n   of  r e c i p r o c a t i n g   mot ion   of  p i e r c e r -  

10  c a r r i e r   rod  14  to  the  p i e r c e r   13  by  means  of  s q u a r e  

b r a c k e t   15  is  c a r r i e d   out  as  f o l l o w s .  

F ron t   end  16  of  p i e r c e r - c a r r i e r   rod  14  is  i n s e r t e d   i n  

an  o p e n i n g   p r o v i d e d   in  the  upper   p o r t i o n   of  v e r t i c a l  

s ide   of  s q u a r e   c o n n e c t i n g   b r a c k e t   15,  be ing   f a s t e n e d  

15  t h e r e t o   by  means  of  a  se t   screw  17.  In  t h i s   way,  when 

rod  14  r e c i p r o c a t e s   a c c o r d i n g   to  the  d i r e c t i o n   o f  

double   p o i n t e d   arrow  G  of  F i g u r e   2,  i t   draws  t h e r e w i t h  

s q u a r e   c o n n e c t i n g   b r a c k e t   15  t h a t   r e c i p r o c a t e s   a c c o r d i n g -  

ly  be tween  the  f u l l   l i n e   p o s i t i o n   and  the  dashed   l i n e  

20  p o s i t i o n .  

As  i t   a p p e a r s   in  p a r t i c u l a r   from  F i g u r e   1,  s q u a r e   c o n -  

n e c t i n g   b r a c k e t   15  has  f a s t e n e d   to  i t   the  end  18  of  a 

rod  19,  which  is  s l i d e a b l y   engaged   w i t h i n   a  bore  20 

p r o v i d e d   t h r o u g h   c r o s s   member  5,  e x a c t l y   u n d e r n e a t h  

25  bore  21,  p r o v i d e d   t h r o u g h   c r o s s   member  5  as  w e l l ,   w h e r e -  
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in  p i e r c e r - c a r r i e r   rod  14  is  s l i d e a b l y   e n g a g e d .   More 

p a r t i c u l a r l y ,   f r o n t   end  18  of  rod  19  is  f a s t e n e d   a t  

the  c o r n e r   of  s q u a r e   c o n n e c t i n g   b r a c k e t   15,  in  a n y  

way  we l l   known,  s i m i l a r   to  end  16  of  p i e r c e r - c a r r i e r  

5  rod  14,  i . e .   for   i n s t a n c e   by  means  of  a  se t   screw  ( n o t  

shown)  . 

T h e r e f o r e ,   rod  19  r e c i p r o c a t e s   in  the  same  v e r t i c a l  

p l a n e   w h e r e i n   the  pa th   of  mot ion   of  u n d e r l a y i n g   p i e r c e r -  

c a r r i e r   rod  14  is  l o c a t e d .  

10  P i e r c e r   13  is  f a s t e n e d   in  any  way  known  per  se  to  t h e  

f r e e   end  of  the  h o r i z o n t a l   s i d e   of  s q u a r e   c o n n e c t i n g  

b r a c k e t   15,  p r o j e c t i n g   from  the  f r o n t   t h e r e o f ,   as  i t  

is  a p p a r e n t   in  p a r t i c u l a r   from  F i g u r e s   1  to  3 .  

The  main  p u r p o s e   of  rod  19  is  not  to  t r a n s m i t   a  d r i v i n g  

15  motion  to  p i e r c e r   13,  s i n c e   t h a t   is  p e r f o r m e d   by  s q u a r e  

c o n n e c t i n g   b r a c k e t   15  a d a p t e d   to  t r a n s m i t   d i r e c t l y   t o  

p i e r c e r   13  the  r e c i p r o c a t i n g   mot ion   of  rod  14.  Rod  19 

is  p r o v i d e d   in  o r d e r   to  i n h i b i t   r o t a t i o n   of  s q u a r e   c o n -  

n e c t i n g   b r a c k e t   15  in  a  p l a n e   s u b s t a n t i a l l y   p e r p e n d i c u l a r  

20  to  the  p l a n e   where  the  r e c i p r o c a t i n g   pa th   of  rod  19  i s  

c o n t a i n e d .   T h e r e f o r e ,   rod  19  main  f u n c t i o n ,   is  a 

s t a b i l i z i n g   f u n c t i o n   for   p i e r c e r   13  m o t i o n ,   so  t h a t   t h e  

same  is  a lways   s t r a i g h t   and  a lways   t a k e s   p l a c e   a l o n g  

the  same  pa th   which  is  t h e r e f o r e   p o s i t i v e l y   l o c a t e d  

25  u n d e r n e a t h   the  pa th   of  sewing   n e e d l e   1 .  
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C o u p l i n g   and  u n c o u p l i n g   of  p i e r c e r - c a r r i e r   rod  14  r e l a -  

t i v e   to  d r i v e   bar  6  t a k e s   p l a c e   in  a  way  s u b s t a n t i a l l y  

s i m i l a r   to  t h a t   of  n e e d l e - c a r r i e r   rod  3,  t h e r e f o r e   t h e  

d e v i c e s   p r o v i d e d   for  t h a t   p u r p o s e ,   in  a d d i t i o n   to  bea r ing  

5  the  same  r e f e r e n c e   numbers   are  not  d e s c r i b e d   in  d e t a i l ,  

but  only  the  e s s e n t i a l   c o m p o n e n t s   t h e r e o f   are  m e n t i o n e d .  

In  F i g u r e s   2  and  3  b lock   7  is  n o t i c e d ,   f a s t e n e d   to  t h e  

r ea r   p o r t i o n   of  p i e r c e r - c a r r i e r   rod  14.  On  the  u p p e r  

p a r t   t h e r e o f   i t   is  r o t a t a b l y   mounted  c o n t r o l   arm  9,  i n  

10  engagemen t   wi th   pin  10  c o n n e c t i n g   p i e r c e r - c a r r i e r   r o d  

14  to  d r i v e   bar  6.  In  the  c o n d i t i o n   shown  in  F i g u r e   2 ,  

c o n n e c t i n g   pin  10  is  l o c a t e d   in  the  l o w e r e d   p o s i t i o n  

and  d r i v e   bar  6  is  t h e r e f o r e   r e t a i n e d   be tween   p r o j e c t i o n  

8  of  b lock   7  and  the  lower   end  of  c o n n e c t i n g   pin  1 0 .  

15  In  t h i s   way,  p i e r c e r - c a r r i e r   rod  14  p e r f o r m s   a  r e c i p r o -  

c a t i n g   mot ion   as  i t   is  shown  by  dashed   l i n e s   in  F i g u r e  

2,  and  p i e r c e r   13,  t h r o u g h   the  c o n n e c t i o n   d e s c r i b e d  

above,   p e r f o r m s   a  r e c i p r o c a t i n g   mot ion   as  w e l l ,   s t i l l  

shown  by  dashed   l i n e s   in  F i g u r e   2 .  

20  D i s e n g a g e m e n t   of  p i e r c e r - c a r r i e r   rod  14  from  d r i v e   b a r  

6,  and  t h e r e f o r e   the  s t o p p i n g   t h e r e o f ,   is  o b t a i n e d   by 

r a i s i n g   c o n n e c t i n g   pin  10,  as  i t   is  shown  in  F i g u r e   3 ,  

so  t h a t   i t   d i s e n g a g e s   from  d r i v e   bar  6  r e c i p r o c a t i n g  

a c c o r d i n g   to  the  d i r e c t i o n   of  doub le   p o i n t e d   arrow  H  o f  

25  F i g u r e   3  w i t h o u t   c a r r y i n g   p i e r c e r - c a r r i e r   rod  14  t h e r e -  
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w i t h .   R a i s i n g   of  c o n n e c t i n g   pin  10  is  p r o v i d e d   by 

moving  c o n t r o l   arm  9  wi th   a  c o u n t e r c l o k w i s e   r o t a t i o n  

a g a i n s t   the  b i a s   of  s a i d   r e s i l i e n t   means  (not   shown  i n  

t h i s   case   e i t h e r )   p r o v i d e d   on  the  p i v o t   s h a f t   11  t h e r e -  

5  of,  and  s a i d   o p e r a t i o n   is  c a r r i e d   out  as  i t   w i l l   be  

e x p l a i n e d   more  p a r t i c u l a r l y   in  the  f o l l o w i n g .  

It  s h o u l d   now  be  n o t i c e d ,   r e f e r r i n g   to  F i g u r e s   2  a n d  

3  as  far   as  p i e r c e r - c a r r i e r   rods   14  are  c o n c e r n e d ,   a n d  

to  F i g u r e   5  as  f a r   as  p i e r c e r - c - r r i e r   rods  3  ars  concerned 

10  t h a t   s u b s t a n t i a l l y   u p r i g h t   b r a n c h   9a  of  c o n t r o l   arm  9 

is  s l i d e a b l y   e n g a g e d   w i t h i n   a  l o n g i t u d i n a l   s l o t   22  ma- 

c h i n e d   t h r o u g h   a  heavy  p l a t e   23  which  is  f a s t e n e d   a t  

the  f r o n t   end  t h e r e o f   to  the  s t a t i ona ry   cross  member  5  of  t he  

e m b r o i d e r y   mach ine   f r a m e ,   and  at  the  r e a r   p o r t i o n   t h e r e -  

15  of  to  a  f u r t h e r   s t a t i o n a r y   c r o s s   member  24  which  is  a 

"pa r t   of  the  e m b r o i d e r y   mach ine   s t a t i o n a r y   frame  as  w e l l .  
l o n g i t u d i n a l  

The  number  o f / s l o t s   22  is  equa l   to  the  sum  of  t h e  

number  of  n e e d l e - c a r r i e r   rods   3  and  p i e r c e r - c a r r i e r  

rods  14,  s i n c e   each  of  s a i d   rods   is  p r o v i d e d   with  a 

20  control   arm  9,  and  t h e r e f o r e   wi th   a  b r a n c h   9a  which  h a s  

to  be  s l i d a b l e   in  a  s l o t   22  t h e r e o f .   This  s h o u l d   b e c o m e  

a p p a r e n t   from  an  e x a m i n a t i o n   of  F i g u r e   1,  w h e r e i n   t h e  

e m b r o i d e r y   mach ine   has  been  only   p a r t i a l l y   shown  a n d ,  

as  i t   can  be  s e e n ,   t h e r e   is  p r o v i d e d   a  s l o t   22  for  e a c h  

25  b r anch   9a  of  arms  9,  both   the  ones  a s s o c i a t e d   with  a 
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n e e d l e - c a r r i e r   rod  3,  and  the  ones  a s s o c i a t e d   with  a 

p i e r c e r - c a r r i e r   rod  1 4 .  

Moreove r ,   the  upper   ends  of  b r a n c h e s   9a  of  c o n t r o l   a r m s  

9  a lways  p r o j e c t   above  the  heavy  p l a t e   23  t h r o u g h   s l o t s  

5  22,  both  in  the  engaged   p o s i t i o n   of  n e e d l e - c a r r i e r   r o d s  

3  and  of  p i e r c e r - c a r r i e r   rods  14  ( F i g u r e   5  and  F i g u r e  

2),   and  in  the  d i s e n g a g e d   p o s i t i o n   of  s a i d   rods  r e l a t i -  

ve  to  d r i v e   bar  6  ( F i g u r e   6  and  F i g u r e   3).   As  shown 

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

10  rods  3  and  of  p i e r c e r - c a r r i e r   rods  14  r e l a t i v e   to  d r i v e  

bar  6  is  o b t a i n e d   in  both  c a s e s   t h r o u g h   a  c o u n t e r c l o c k -  

wise  r o t a t i o n   of  c o n t r o l   arm  9,  which  c a u s e s   c o n n e c t i n g  

pin  10  to  r a i s e ,   or  v i c e v e r s a   t h r o u g h   a  c l o c k w i s e  

r o t a t i o n   of  c o n t r o l   arm  9  which  a l l o w s   the  connec t ing  

15  pin  10  to  lower   and  to  come  i n t o   e n g a g e m e n t   w i t h  

d r i v e   bar  6,  t h r o u g h   the  bias  of  a  s p i r a l   s p r i n g   ( n o t  

shown)  mounted  on  p i v o t   s h a f t   11.  Said  o p e r a t i o n s ,   b o t h  

c o n c e r n i n g   n e e d l e - c a r r i e r   rods   3  and  c o n c e r n i n g   p i e r c e r -  

c a r r i e r   rods  14,  are  o b t a i n e d   as  e x p l a i n e d   in  d e t a i l  

20  in  the  f o l l o w i n g .  

As  i t   may  be  seen  in  p a r t i c u l a r   in  F i g u r e   1,  but  i t   i s  

a l so   a p p a r e n t   from  F i g u r e s   2,  3  and  5,  each  n e e d l e - c a r r i e r  

rod  3  and  each  p i e r c e r - c a r r i e r   rod  14  has  a s s o c i a t e d  

t h e r e w i t h ,   above  heavy  p l a t e   23,  a  c o n t r o l   l e v e r   25 

25  e x t e n d i n g   above  s l o t   22  and  t h e r e f o r e   above  c o n t r o l   arm 
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9,  and  e n g a g e d   in  p a r t i c u l a r   wi th   b r a n c h   9a  t h e r e o f .  

T h e r e f o r e ,   the  number  of  c o n t r o l   l e v e r s   25  w i l l   be  e q u a l  

to  the  t o t a l   of  the  number  of  n e e d l e - c a r r i e r   rods  3 

and  the  number  of  p i e r c e r - c a r r i e r   rods   1 4 .  

5  Each  c o n t r o l   l e v e r   25  is  c o m p r i s e d ,   in  the  e m b o d i m e n t  

shown  h e r e i n ,   of  a  s u b s t a n t i a l l y   s t r a i g h t   me ta l   s e c t i o n  

which  is  p r o v i d e d ,   c l o s e   to  an  i n t e r m e d i a t e   a r ea   t h e r e -  

of,   wi th   a  ben t   p o r t i o n   26  t h r o u g h   which  i t   engages   t h e  

upper   end  of  b r a n c h   9a  of  c o n t r o l   arm  9 .  

■L®  L e v e r s   25  are  p i v o t e d ,   at  the  f r o n t   end  t h e r e o f ,   i . e .  

on  the  n e e d l e   1  and  p i e r c e r   13  s i d e ,   on  a  common  s h a f t  

27,  mounted  on  s u p p o r t   lugs   28  t h a t   are  f a s t e n e d ^ a t   t h e  

lower   end  t h e r e o f ,   in  a  t r a n s v e r s e   g roove   29  p r o v i d e d  

on  top  of  the  s t a t i o n a r y   c r o s s   member  5.  More  p a r t i c u l a r -  

15  ly,   s u p p o r t   l ugs   28  are  i n s e r t e d   a l l   the  way,  with  a 

s u b s t a n t i a l l y   close  f i t   t h r o u g h   heavy  p l a t e   23,  so  t h a t  

they  are  f a s t e n e d ,   at  the  lower   end  t h e r e o f ,   in  g r o o v e  

29  of  s t a t i o n a r y   c r o s s   member  5.  In  F i g u r e   1  t h e r e   i s  

p a r t i a l l y   shown  s u p p o r t   l ugs   28,  and  more  p a r t i c u l a r l y  

20  the  ones  among  them  which  are  a s s o c i a t e d   wi th   t h e  

c o n t r o l   l e v e r s   25  shown  t h e r e i n .   As  i t   is  a p p a r e n t ,  

both  the  r e m a i n i n g   levers   25  and  lugs   28  are  i d e n t i c a l  

to  the  ones  s h o w n .  

R e f e r r i n g   now  in  p a r t i c u l a r   to  F i g u r e s   2  and  3,  t h e r e  

25  is  i l l u s t r a t e d   the  a c t u a t i n g   mechanism  of  l e v e r s   25 
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which  are  a s s o c i a t e d   with  p i e r c e r - c a r r i e r   rods  14  a n d ,  

t h e r e f o r e ,   the  way  they  cause   the  d i s e n g a g e m e n t   o f  

p i e r c e r - c a r r i e r   rods  14  from  d r i v e   bar  6  is  s h o w n .  

R e f e r r i n g   f i r s t   to  F i g u r e   2,  l e v e r s   25  can  t ake   t h e  

5  p o s i t i o n   shown  in  s a id   F i g u r e ,   and  t h i s   s h o u l d   be  

c o n s i d e r e d   the  " r a i s e d "   p o s i t i o n ,   where  b r anch   9a  o f  

c o n t r o l   a rm '9   is  not  b i a s e d   to  t u rn   c o u n t e r c l o c k w i s e ,  

whereby  i t   keeps   c o n n e c t i n g   pin  10  in  a  l o w e r e d   p o s i t i o n  

where  the  lower   end  t h e r e o f   e n g a g e s   d r i v e   bar  6  t h e r e b y  

10  p r o v i d i n g   for   the  c o u p l i n g   be tween   p i e r c e r - c a r r i e r   r o d  

14  and  d r i v e   bar  6.  C o n t r o l   l e v e r s   25  can  t ake   a  s e c o n d  

p o s i t i o n   as  w e l l ,   i . e .   the  one  shown  in  F i g u r e   6,  w h i c h  

can  be  c o n s i d e r e d   the  " l o w e r e d "   p o s i t i o n   w h e r e i n   b r a n c h  

9a  of  c o n t r o l   arm  9  is  b i a s e d   to  t u rn   c o u n t e r c l o c k w i s e  

15  whereby  the  s econd   b r anch   9b  of  c o n t r o l   arm  9  c a u s e s  

c o n n e c t i n g   pin  10  to  r a i s e   and  c o n s e q u e n t l y   d i s e n g a g e  

from  d r i v e   bar  6.  P i e r c e r - c a r r i e r   rod  14  is  now  in  t h e  

d i s a b l e d ,   i . e .   non  o p e r a t i n g   c o n d i t i o n .  

The  means  c o n t r o l l i n g   the  above  m e n t i o n e d   mot ion   o f  

20  l e v e r s   25  from  the  p o s i t i o n   shown  in  F i g u r e   2  to  t h a t  

shown  in  F i g u r e   3,  and  v i ce   v e r s a ,   are  d e s c r i b e d   i n  

the  f o l l o w i n g .  

Said  means  i n c l u d e ,   for  each  c o n t r o l   l e v e r   25,  a  v e r t i c a l -  

ly  extending  slender  rod  30  connected  at  the  top  thereof   to  t he  

25  r e a r   end  p o r t i o n   of  c o n t r o l   l e v e r   25.  For  t h a t   p u r p o s e ,  
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s l e n d e r   rod  30  p r o j e c t s   above  r e a r   c r o s s   member  24 

t h r o u g h   a  bore   31  t h e r e o f ,   w h e r e i n   i t   is  s l i d a b l y  

a c c e p t e d .   On  the  upper   end  of  s l e n d e r   rod  30  t h e r e   i s  

f a s t e n e d   in  any  known  way  a  fork   member  32  p r o v i d e d  

5  with  a  c r o s s   pin  33  whereon   an  e n l a r g e d   p o r t i o n   34  o f  

r e a r   end  p o r t i o n   of  c o n t r o l   l e v e r   25  is  p i v o t e d .  

Between  the  body  of  fo rk   member  32  f a s t e n e d   at  t h e  

upper   end  of  s l e n d e r   rod  30  and  the  upper   s u r f a c e   o f  

c r o s s   member  24  t h e r e   is  i n s e r t e d   r e s i l i e n t   m e a n s ,  

10  c o m p r i s i n g   a  c o i l   s p r i n g   35  a r r a n g e d   a round   s l e n d e r  

rod  30.  S p r i n g   35  p u r p o s e   is  to  a l low  for  a  t e m p o r a r y  

r o t a t i o n   of  c o n t r o l   l e v e r   25  a round   p i v o t   pin  27,  a s  

i t   is  shown  in  F i g u r e   3,  then   d r i v i n g   i t   to  t u r n   in  t h e  

o p o s i t e   d i r e c t i o n   to  the  p o s i t i o n   shown  in  F i g u r e   2 ,  

15  at  the   end  of  the  a c t i o n   of  the  means  c o n t r o l l i n g   t h e  

mot ion   of  s l e n d e r   rod  30,  which  are  p r o v i d e d   at  t h e  

lower   end  t h e r e o f ,   as  i t   w i l l   be  d e s c r i b e d .  
in  p a r t i c u l a r  

F u r t h e r m o r e ,   s p r i n g   35,  as  i t   is  a p p a r e n t /   from  F i g u r e   2 ,  

keeps   c o n t r o l   l e v e r   25  s l i g h t l y   r a i s e d   r e l a t i v e   t o  

20  b r a n c h   9a  of  c o n t r o l   arm  9,  to  avo id   t h a t ,   when  n e e d l e -  

c a r r i e r   rod  3  and  p i e r c e r - c a r r i e r   rod  14  are  e n a b l e d ,  

s a id   b r a n c h   9a  of  c o n t r o l   arm  9  rubs   a g a i n s t   the  l o w e r  

s u r f a c e   of  c o n t r o l   l e v e r   2 5 .  

At  the  lower   end  of  s l e n d e r   rod  30  t h e r e   is  f a s t e n e d   a 

25  t a i l p i e c e   36  c o m p r i s i n g   a  s u b s t a n t i a l l y   r e c t a n g u l a r  
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body  whose  l e n g t h   is  l a r g e   compared  to  the  wid th   t h e r e o f ,  

the  width   be ing   s l i g h t l y   l a r g e r   than  s l e n d e r   rod  30 

d i a m e t e r .   On  a  face   of  t a i l p i e c e   36,  more  p a r t i c u l a r l y  

on  the  face   l o c a t e d   on  the  s i de   of  f a b r i c   T,  t h e r e   i s  

5  p r o v i d e d   an  upper   p r o j e c t i o n   37  and  a  lower   p r o j e c t i o n  

38,  s u b s t a n t i a l l y   of  the  same  l e n g t h .   On  the  rear  port ion  o f  

the  upper  p r o j e c t i o n   37  t h e r e   is  p r o v i d e d   a  s t e p   39 

whose  p u r p o s e   w i l l   become  a p p a r e n t   in  the  f o l l o w i n g .  

In  the  lower   p o r t i o n   of  the  frame  of  the  e m b r o i d e r y  

10  machine  p r o v i d e d   with  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   t h e r e   is  p r o v i d e d ,   r e f e r r i n g   in  p a r t i c u l a r  

to  F i g u r e   1,  gu ide   means  of  t a i l p i e c e s   36  a s s o c i a t e d   wi th  

n e e d l e - c a r r i e r   rods   3  (and  of  t a i l p i e c e s   a s s o c i a t e d  

with  p i e r c e r - c a r r i e r   rods   14  which  w i l l   be  m e n t i o n e d   i n  

15  the  f o l l o w i n g ) ,   s a i d   gu ide   means  c o m p r i s i n g   a  s u b s t a n -  

t i a l l y   L - s h a p e d   s e c t i o n   40  whose  h o r i z o n t a l   s i d e   41 

is  s u b s t a n t i a l l y   c o m b - s h a p e d ,   be ing   p r o v i d e d   for  s a i d  

p u r p o s e   with  a  p l u r a l i t y   of  s u b s t a n t i a l l y   r e c t a n g u l a r  

p r o j e c t i o n s   42  which  d e f i n e   s l o t s   43  of  t a i l p i e c e s   3 6 .  

20  A d v a n t a g e o u s l y ,   s e c t i o n   40  is  s u p p o r t e d   in  any  known 

way  by  a  s u p p o r t   a n g l e   s e c t i o n   44  s u b s t a n t i a l l y   L - s h a p e d  

as  w e l l ,   which  s u p p o r t s   v e r t i c a l   s ide   of  s e c t i o n   40 

f a s t e n e d   to  v e r t i c a l   s i d e   45  t h e r e o f .  

As  d e c r i b e d   above ,   the  l o w e r i n g   of  s l e n d e r   rods   30  i n  

25  a  v e r t i c a l   d i r e c t i o n   makes  c o n t r o l   l e v e r s   25  to  r o t a t e  
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c o u n t e r c l o c k w i s e   wi th   a  c o r r e s p o n d i n g   c o u n t e r c l o c k w i s e  

r o t a t i o n   of  c o n t r o l   arms  9  a s s o c i a t e d   with  the  p i e r c e r -  

c a r r i e r   rods   14  which  are  in  t u r n   d i s a b l e d .   Said   o p e r a t i o n  

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

5  46  p r o v i d e d   wi th   a  c o n t r o l   arm  47  r a d i a l l y   p r o j e c t i n g  

t h e r e f r o m   and  which  s i m u l t a n e o u s l y   comes  i n t o   engagement 
38 

with  a l l   the  l ower   p r o j e c t i o n s / o f   t a i l p i e c e s   36.  I n  

t h i s   way,  when  known  means  (no t   shown)  make  s h a f t   46 

to  r o t a t e   c o u n t e r c l o c k w i s e ,   a c c o r d i n g   to  the  d i r e c t i o n  

10  of  arrow  S  in  F i g u r e   3,  arm  47  engaging  with  a l l   t h e  

p r o j e c t i o n s   38  of  t a i l p i e c e s   36,  makes  s l e n d e r   rods  30 

to  lower   wi th   a  c o u n t e r c l o c k w i s e   r o t a t i o n   of  c o n t r o l  

l e v e r s   25  which  d i s a b l e s   a l l   the  p i e r c e r - c a r r i e r   rods  14. 

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   a l so   i n c l u d e s  

15  means  to  keep  t e m p o r a r i l y   l o c k e d   the  s l e n d e r   rods  30  

in  the  l o w e r e d   p o s i t i o n   t h e r e o f ,   s a id   means  a l l o w i n g ,  

in  the  d i s a b l e d   c o n d i t i o n   t h e r e o f ,   a  r a i s i n g   of  a n y  

number  of  s l e n d e r   rods   30  a c c o r d i n g   to  a  p r e d e t e r m i n e d  

sewing   p r o g r a m .   Sa id   means  are  d e s c r i b e d   h e r e i n a f t e r .  

20  The  means  k e e p i n g   the  s l e n d e r   rods   30  t e m p o r a r i l y  

l o c k e d   in  the  l o w e r e d   p o s i t i o n   t h e r e o f ,   being  also  adapted  t o  

allow  for  a  p l u r a l i t y   of  s l e n d e r   rods  to  r a i s e   t h e r e a f t e r  

a c c o r d i n g   to  the  s ewing   p rogram  i n c l u d e   a  p l u r a l i t y   o f  

s u b s t a n t i a l l y   L - s h a p e d   m e t a l   p l a t e s   48  which ,   at  t h e  

25  c o r n e r   49  t h e r e o f   are  f r e e l y   p i v o t e d   on  a  common  s h a f t  
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50  e x t e n d i n g   for  the  whole  l e n g t h   of  the  e m b r o i d e r y  

m a c h i n e .   The  number  of  me ta l   p l a t e s   48  is  equa l   to  t h e  

number  of  s l e n d e r   rods   30  a s s o c i a t e d   to  the  p i e r c e r -  

c a r r i e r   rods  1A,  or  to  the  ( e q u a l )   number  of  t h e  

5  r e m a i n i n g   s l e n d e r   rods  a s s o c i a t e d   to  the  n e e d l e - c a r r i e r  

rods  3,  and  d i s c u s s e d   in  the  f o l l o w i n g .   In  f a c t ,   as  i t  

w i l l   become  a p p a r e n t   in  the  f o l l o w i n g ,   t h i s   is  due  t o  

the  f a c t   t h a t   each  me ta l   p l a t e   48  e n g a g e s   s imul t aneous ly  

with  a  p r o j e c t i o n   62  of  a  t a i l p i e c e   60,  and  with  t h e  

10  p r o j e c t i o n   37  of  t a i l p i e c e   36  a d j a c e n t   t h e r e t o .  

As  i t   w i l l   be  no ted   in  p a r t i c u l a r   from  F i g u r e s   1  to  3 ,  

and  a l so   from  F i g u r e   7,  v e r t i c a l   s i d e   51  of  me ta l   p l a t e s  

48  is  s u b s t a n t i a l l y   bent   wi th   the  c o n c a v e   s i de   t h e r e o f  

f a c i n g   the  s l e n d e r   rods  30  and  the  lower   edge  t h e r e o f  

15  comes  i n t o   e n g a g e m e n t ,   at  l e a s t   with  a  p o r t i o n   t h e r e -  

of,  with  s t e p   39  of  t a i l p i e c e   36  i n t e g r a l   with  s l e n d e r  

rod  30  when  the  l a t t e r   has  been  b r o u g h t   in  the  l o w e r e d  

p o s i t i o n   t h e r e o f   t h r o u g h   the  a c t i o n   of  d r i v e   s h a f t   46 

shown  in  d e t a i l   in  F i g u r e   3 .  

20  To  keep  a l l   the  s l e n d e r   rods  30  in  the  l o w e r e d   p o s i t i o n  

t h e r e o f ,   which  d i s a b l e s   a l l   the  p i e r c e r - c a r r i e r   rods  14 

a c c o r d i n g l y ,   i t   is  t h e r e f o r e   enough  t h a t   s h a f t   46  i s  

r o t a t e d   in  the  d i r e c t i o n   of  a r row  S,  so  t h a t   the  arm  47 

t h e r e o f ,   coming  i n t o   e n g a g e m e n t   wi th   p r o j e c t i o n s   38  o f  

25  t a i l p i e c e s   36,  c a u s e s   the  s l e n d e r   rods   30  to  l o w e r .  
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S u b s e q u e n t l y   a l l   the  me ta l   p l a t e s   48  are  b r o u g h t   t o  

the  p o s i t i o n   shown  in  F i g u r e   3,  in  a  way  t h a t   w i l l   be  

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

a  p o r t i o n   of  lower   edge  of  v e r t i c a l   s i d e   51  of  m e t a l  

5  p l a t e s   48  comes  i n t o   e n g a g e m e n t   with  s t e p   39  of  t a i l -  

p i e c e s   36.  There   are  now  two  o p e r a t i n g   a l t e r n a t i v e s  

for  the  e m b r o i d e r y   m a c h i n e :   a c c o r d i n g   to  the  f i r s t   o n e ,  

the  p i e r c e r s   14  are  kep t   d i s a b l e d ,   so  t h a t   s h a f t   46 

is  kept   in  the  p o s i t i o n   shown  in  F i g u r e   3,  w h i l e ,  

10  a c c o r d i n g   to  the  s econd   one,  i t   is  p o s s i b l e   to  e n a b l e   a 

p l u r a l i t y   of  p i e r c e r s   16  and  in  t h i s   case   p r o v i s i o n   i s  

made  to  cause   in  a  way  per  se  known  a  r o t a t i o n   of  s h a f t  

46  in  a  o p p o s i t e   d i r e c t i o n   compared   to  the  f i r s t  

a l t e r n a t i v e ,   so  t h a t   s l e n d e r   rods   30  are  kept   at  f i r s t  

15  in  the  l o w e r e d   p o s i t i o n   due  to  the  a r r a n g e m e n t   of  m e t a l  

p l a t e s   48  m e n t i o n e d   above .   T h e r e a f t e r ,   s l e n d e r   rods  30 

can  be  r a i s e d   a g a i n ,   a c c o r d i n g   to  the  p r e d e f i n e d   p r o g r a m ,  

by  d i s e n g a g e m e n t   of  m e t a l   p l a t e s   48,  i . e .   moving  v e r t i c a l  

s i d e   51  in  an  o p p o s i t e   d i r e c t i o n   as  it   is  d i a g r a m m a t i c a l l y  

20  shown  in  F i g u r e   4,  so  t h a t   the  lower   edge  of  s a i d ' m e t a l  

p l a t e s   comes  out  of  e n g a g e m e n t   with  . s tep   39  of  t a i l -  

p i e c e   36,  to  e n a b l e   the  number  of  s l e n d e r   rods   30 

i n v o l v e d   to  move  up  a g a i n   to  the  " r a i s e d "   p o s i t i o n  

under   the  b i a s   of  s p r i n g   35  as  i t   is  more  p a r t i c u l a r l y  

25  shown  in  F i g u r e   2.  All   the   p i e r c e r - c a r r i e r   rods   14 
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a s s o c i a t e d   to  s a i d   s l e n d e r   rods  at  t h i s   p o i n t   w i l l   be  

e n a b l e d   a g a i n .  

The  means  c o n t r o l l i n g   the  r o t a t i o n s   of  me ta l   p l a t e s   48 

for  e n g a g e m e n t   and  d i s e n g a g e m e n t   r e l a t i v e   to  t a i l p i e c e s  

5  36  p r e f e r a b l y   c o m p r i s e   e l e c t r o m a g n e t   means  53  whose  

core  is  c a r r i e d   by  a  b r a c k e t   54  in  t u rn   f a s t e n e d   i n  

any  known  way  u n d e r n e a t h   a  heavy  s t a t i o n a r y   p l a t e   55 

which  is  p a r t   of  the  e m b r o i d e r y   machine   f rame,   w h e r e o n  

t h e r e   is  a l s o   s u p p o r t e d   s h a f t   50  where  the  me ta l   p l a t e s  

10  48  are  p i v o t e d .  

Rod  56  c o m p r i s i n g   the  moving  element  of  e l e c t r o m a g n e t  

means  53,  has  a  f o r k - s h a p e d   f r e e   end  57  only  one  p r o n g  

of  which  is  shown  in  F i g u r e s   2  and  3,  s a id   end  57  b e i n g  

shown  in  c r o s - s e c t i o n   .  On  the  f r o n t   p o r t i o n   of  f o r k e d  

15  end  57  of  rods   56  t h e r e   is  p r o v i d e d   a  c r o s s   pin  58,  a n d  

v e r t i c a l   s i d e   51  of  me t a l   p l a t e s   48  is  i n s e r t e d   in  t h e  

space   be tween   said  pin  58  and  bot tom  59  of  the  f o r k e d  

end  57  of  rods   56.  In  t h i s   way,  when  rods   56  are  i n  

the  p o s i t i o n   shown  in  F i g u r e   2,  i . e .   s a i d   rods  a r e  

20  r e c a l l e d   in  the  core   of  e l e c t r o m a g n e t   means  53,  m e t a l  

p l a t e s   48  are  d i s e n g a g e d   from  t a i l p i e c e s   36  a s s o c i a t e d  

t h e r e w i t h ,   in  t h a t   s i d e   51  is  r o t a t e d   c o u n t e r c l o c k w i s e  

due  to  i t s   e n g a g e m e n t   with  pin  58  of  rods  56.  T h i s  

a c t u a t i o n   of  e l e c t r o m a g n e t   means  53,  in  p a r t i c u l a r  

25  the  r e - e n t r y   of  rods   56  t h e r e o f   in  the  r e s p e c t i v e   c o r e  
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is  c a r r i e d   out  e l e c t r o m a g n e t i c a l l y   ,  in  t h a t   a l l  

the  e l e c t r o m a g n e t s   53  where  i t   is  d e s i r e d   t h a t   rod  56  

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

a  s u i t a b l e   v o l t a g e ,   c a u s i n g   the  mot ion   m e n t i o n e d   a b o v e .  

5  On  the  c o n t r a r y ,   as  i t   is  n o t i c e d   in  p a r t i c u l a r   i n  

F i g u r e   3,  when  rods   56  of  e l e c t r o m a g n e t   means  53  a r e  

c a u s e d   to  p r o j e c t   from  the  core   of  s a i d   means,  pin  58 

of  forked  end  57  of  rods   56  comes  out  of  e n g a g e m e n t   w i t h  

v e r t i c a l   s i d e   51  of  p l a t e s   48,  wh i l e   the  l a t t e r   now 

10  comes  i n t o   e n g a g e m e n t   wi th   the  bot tom  59  of  the  f o r k e d  

end  57  of  rods   56  c a u s i n g   a  c l o c k w i s e   r o t a t i o n ,  

o p p o s i t e   to  the  f o r m e r   one,  of  ve r t i c a l   side  51  whose  lower 

edge  then   comes  i n t o   e n g a g e m e n t   with  s t e p   39  o f  

t a i l p i e c e   36.  This   s e c o n d   a c t u a t i o n   of  e l e c t r o m a g n e t  

15  means  53,  i . e .   the   p r o j e c t i o n   of  rods   56  out  of  t h e  

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

manner   in  t h a t ,   on  each  rod  56  t h e r e   is  wound  a  c o i l  

s p r i n g   80  which  e n g a g e s ,   at  a  f i r s t   end  t h e r e o f ,   a g a i n s t  

s u p p o r t   b r a c k e t   54  for   the  e l e c t r o m a g n e t   means  53,  a n d  

20  at  the  o t h e r   end  t h e r e o f   , a g a i n s t s i d e   51  of  p l a t e   4 8 .  

When  i t   is  d e s i r e d   t h a t   rods   56  are  p r o j e c t e d   out  o f  

the  core   of  e l e c t r o m a g n e t   means  53,  i t   is  enough  t h a t  

the  l a t t e r   are   d e - e n e r g i z e d   so  t h a t   the  s p r i n g   can  cause 

s a i d   mo t ion   s p o n t a n e o u s l y ,   by  a  r e s i l i e n t   a c t i o n .  

25  R e f e r r i n g   now  in  p a r t i c u l a r   to  F i g u r e   5,  t h e r e   w i l l   be  
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d i s c u s s e d   the  way  in  which  the  e n a b l i n g   and  d i s a b l i n g  

of  n e e d l e - c a r r i e r   rods   3  is  c a r r i e d   ou t ,   i . e .   how  t h e y  

are  b r o u g h t   to  the  o p e r a t i n g   c o n d i t i o n ,   or  to  the  d i s -  

ab led   c o n d i t i o n .   In  t h i s   r e s p e c t ,   the  o p e r a t i o n   and  t h e  

5  s t r u c t u r e   of  the  i n v e n t i v e   d e v i c e   are  s u b s t a n t i a l l y  

the  same  as  t h o s e   used  for  e n a b l i n g   and  d i s a b l i n g  

p i e r c e r - c a r r i e r   rods  14.  T h e r e f o r e ,   for  t h i s   p a r t   of  t h e  

i n v e n t i o n   only  the  main  p o i n t s   w i l l   be  r e c a l l e d ,   a n d  

the  same  members  are  i n d i c a t e d   with  the  same  r e f e r e n c e  

numbers ,   and  the  d i f f e r e n c e s   w i l l   be  p o i n t e d   o u t .  

F i g u r e   5  shows  one  of  the  n e e d l e - c a r r i e r   rods   3  in  t h e  

o p e r a t i n g   c o n d i t i o n ,   i . e .   w h e r e i n   n e e d l e   1  is  in  t h e  

sewing  p h a s e ,   and  t h e r e f o r e   n e e d l e - c a r r i e r   rod  3  i s  

c o u p l e d   to  d r i v e   bar  6.  The  i l l u s t r a t i o n   of  the  same 

pa r t   of  the  d e v i c e   shown  in  F i g u r e   5  with  the  n e e d l e -  

c a r r i e r   rod  3  in  the  d i s a b l e d   c o n d i t i o n   has  b e e n  

o m i t t e d ,   s i n c e   t h i s   c o n d i t i o n   can  be  e a s i l y   d e r i v e d  

both  from  F i g u r e   5  and  in  t h a t   i t   is  c o m p l e t e l y   s i m i l a r  

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

20 c a r r i e r   rods  1 4 .  

R e f e r r i n g   to  s a i d   F i g u r e ,   n e e d l e - c a r r i e r   rod  3  is  c o n -  

n e c t e d   to  d r i v e   bar  6  in  t h a t   c o n n e c t i n g   pin  10  is  i n  

the  l o w e r e d   p o s i t i o n   t h e r e o f   s i n c e   c o n t r o l   l e v e r   25 

a s s o c i a t e d   t h e r e w i t h   is  in  i t s   " r a i s e d "   c o n d i t i o n .  

25  Sp r ing   35  is  in  the  e x t e n d e d   c o n d i t i o n   t h e r e o f ,   i n  
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which  I t   keeps   c o n t r o l   l e v e r   25  r a i s e d   s l i g h t l y   a b o v e  

b r a n c h   9a  of  c o n t r o l   arm  9  and  c o r r e s p o n d i n g l y   r a i s e s  

s l e n d e r   rod  30  which  is  p i v o t e d   above  s a id   control   l e v e r .  

C o n n e c t i o n   b e t w e e n   s l e n d e r   rod  30  and  c o n t r o l   l e v e r   25 

5  is  i d e n t i c a l   to  t h a t   of  the  c o r r e s p o n d i n g   l e v e r s  

a s s o c i a t e d   wi th   p i e r c e r - c a r r i e r   rods   1 4 .  

S l e n d e r   rod  30  is  p r o v i d e d ,   in  the  lower   p o r t i o n   t h e r e o f ,  

wi th   a  t a i l p i e c e   60  of  a  s u b s t a n t i a l l y   r e c t a n g u l a r  

s h a p e ,   h a v i n g   a  c o n s i d e r a b l e   l e n g t h   compared   to  t h e  

10  d i a m e t e r   of  rod  30,  w h i l e   i t s   wid th   is  s l i g h t l y   l a r g e r  

t h a t   the  l a t t e r .   T a i l p i e c e   60,  in  the  upper   p a r t   t h e r e o f ,  

is  p r o v i d e d ,   on  o p p o s i t e   f a c e s ,   wi th   two  p r o j e c t i o n s  

61  and  62,  r e a r   p r o j e c t i o n s   61  f a c i n g   the  r e a r   p o r t i o n  

of  the  e m b r o i d e r y   m a c h i n e ,   wh i l e   p r o j e c t i o n   62  f a c e s  

15  the  same  s i d e   of  p r o j e c t i o n s   37  and  38  of  t a i l p i e c e s  

36.  The  l e n g t h   of  p r o j e c t i o n s   61  and  62  is  s u b s t a n t i a l -  

ly  the  same  as  the  l e n g t h   of  p r o j e c t i o n s   37  and  38  o f  

t a i l p i e c e s   3 6 .  

To  c o n t r o l   l o w e r i n g   of  s l e n d e r   rods   30  a s s o c i a t e d   w i t h  

20  s a i d   t a i l p i e c e   60,  i . e .   to  d i s a b l e   a  n e e d l e - c a r r i e r   rod  3 

a g a i n s t   the  b i a s   of  s p r i n g   35,  t h e r e   Is  p r o v i d e d   a  second 

d r i v e   s h a f t   63  s u p p o r t e d   in  any  known  way  by  t h e  

mach ine   f r ame ,   and  which  is  p r o v i d e d   wi th   a  r a d i a l l y  

p r o j e c t i n g   arm  64,  s i m i l a r   to  arm  47  a s s o c i a t e d   to  d r i v e  

25  s h a f t   46,  a d a p t e d   to  come  i n t o   e n g a g e m e n t   at  the  e n d  
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t h e r e o f   with  r e a r   p r o j e c t i o n s   61  of  t a i l p i e c e s   60.  To 

d i s a b l e   s i m u l t a n e o u s l y   a l l   the  n e e d l e - c a r r i e r   bars   3 ,  

i t   is  enough  to  cause   the  l o w e r i n g   of  a l l   the  s l e n d e r  

rods  30  a s s o c i a t e d   t h e r e w i t h   and  for  t h a t   p u r p o s e   a 

5  c l o c k w i s e   r o t a t i o n   of  d r i v e   s h a f t   63  is  a c t u a t e d ,   w h o s e  

d i r e c t i o n   is  i n d i c a t e d   by  arrow  R  in  F i g u r e   5,  and  t h e  

mot ion  of  the  s h a f t   and  a s s o c i a t e d   arm  t h a t   f o l l o w s ,   i s  

i l l u s t r a t e d   in  F i g u r e   6,  where  arm  64  is  shown  by  a 

dashed   l i n e   in  the  r a i s e d   p o s i t i o n   t h e r e o f ,   and  by  a 

10  f u l l   l i n e   in  the  r o t a t e d   p o s i t i o n   t h e r e o f .  

It  s h o u l d   be  no t ed   t h a t   arm  64  a s s o c i a t e d   with  s e c o n d  

d r i v e   s h a f t   63,  s i m i l a r l y   to  arm  47  a s s o c i a t e d   w i t h  

f i r s t   d r i v e   s h a f t   46,  is  a  c o n t i n u o u s   f l a t   body,  c o m p a -  

r a b l e   to  a  s l a b ,   and  as  i t   is  a p p a r e n t   in  p a r t i c u l a r  

15  from  F i g u r e   1,  i t   e x t e n d s   the  whole  l e n g t h   of  the  d r i v e  

s h a f t ,   e i t h e r   63,  or  46  i f   r e f e r e n c e   is  made  to  arm  4 7 .  

The  f a c t   t h a t   arm  47  of  f i r s t   s h a f t   46  comes  i n t o  

e n g a g e m e n t   only   wi th   p r o j e c t i o n s   38  of  t a i l p i e c e s   36 

c o n n e c t e d   to  s l e n d e r   rods   30  a s s o c i a t e d   with  p i e r c e r -  

20  c a r r i e r   rods  14,  wh i l e   arm  64  of  second   d r i v e   s h a f t  

comes  i n t o   e n g a g e m e n t   only  with  p r o j e c t i o n s   61  p e r t a i n i n g  

to  t a i l p i e c e s   60  of  s l e n d e r   rods  30  a s s o c i a t e d   w i t h  

n e e d l e - c a r r i e r   rods   3,  is  due  to  the  p a r t i c u l a r   s h a p e  

of  t a i l p i e c e s   36  and  60,  to  the  mutua l   l o c a t i o n   o f  

25  t a i l p i e c e s   p r o j e c t i o n s ,   and,  in  a d d i t i o n ,   to  the  f a c t  
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t h a t   f i r s t   and  s e c o n d   d r i v e   s h a f t s   46  and  63  are  m u t u a l -  

ly  o f f s e t   h e i g h t w i s e   as  i t   is  a p p a r e n t   in  p a r t i c u l a r  

from  F i g u r e   2 .  

In  f a c t ,   p r o j e c t i o n s   38  of  t a i l p i e c e s   36  are  l o c a t e d  

5  in  the  lower   f r o n t   p a r t   of  s a i d   t a i l p i e c e s ,   wh i l e   t a i l -  

p i e c e s   60  are  not  p r o v i d e d   with  lower   p r o j e c t i o n s .  

T h e r e f o r e ,   no  i n t e r f e r e n c e   is  p o s s i b l e   be tween   arm  47 

of  f i r s t   d r i v e   s h a f t   46  and  t a i l p i e c e s   60.  P r o j e c t i o n s  
arm  64  o f  

61  of  the  l a t t e r ,   t h a t   are  engaged   b y / s e c o n d   d r i v e   s h a f t  

10  63,  are   l o c a t e d   upwards   and  r e a r w a r d s .   On  t h e i r   r e a r  

s i d e   t a i l p i e c e s   36  do  not  have  any  p r o j e c t i o n .   The re fo re ,  

in  t h i s   case   as  we l l   i n t e r f e r e n c e   is  p r e c l u d e d   b e t w e e n  

arm  64  of  s e c o n d   d r i v e   s h a f t   63  and  the  t a i l p i e c e s   3 6 .  

On  the  c o n t r a r y ,   p r o j e c t i o n s   37  on  t a i l p i e c e s   36,  a n d  

15  p r o j e c t i o n s   62  of  t a i l p i e c e s   60  be ing   p r o v i d e d   in  o r d e r  

to  keep  the  v a r i o u s   s l e n d e r   rods   30  in  the  l o w e r e d  

p o s i t i o n   t h e r e o f   in  c o o p e r a t i o n   with  p l a t e s   48  a r e  

l o c a t e d   on  the  same  s i d e ,   and  s u b s t a n t i a l l y   at  t h e  

same  h e i g h t .   This   is  so  in  t h a t   e l e c t r o m a g n e t   m e a n s  

20  53  and  p l a t e s   48  are   a l l   l o c a t e d   on  the  same  s i d e   o f  

s l e n d e r   rods   30,  i . e .   on  the  s i d e   where  n e e d l e - c a r r i e r  

rods   3  and  p i e r c e r - c a r r i e r   rods   14  come  ou t .   This   way ,  

as  i t   can  be  n o t i c e d   in  p a r t i c u l a r   from  F i g u r e   5,  a l s o  

in  c o n n e c t i o n   wi th   t a i l p i e c e s   60  a s s o c i a t e d   with  n e e d l e -  

25  c a r r i e r   rods   3,  the   r e l e v a n t   front  Drojections  62  coope ra t e  
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with  p l a t e s   48  a c t u a t e d   by  e l e c t r o m a g n e t   means  53,  a s  

i t   can  be  seen  in  more  d e t a i l   from  p lan   view  of  F i g u r e  

7  which  shows  e x a c t l y   the  mutua l   l o c a t i o n   of  v e r t i c a l  

s ide   51  of  a  p l a t e   48  r e l a t i v e   to  two  a d j a c e n t   t a i l -  

5  p i e c e s   36  and  60,  and  more  p a r t i c u l a r l y   r e l a t i v e   t o  

r e s p e c t i v e   f r o n t   p r o j e c t i o n s   37  and  62.  It  is  a p p a r e n t  

from  the  F i g u r e s   t h a t   v e r t i c a l   s i d e   51,  at  a  p o r t i o n  

t h e r e o f   (more  p r e c i s e l y   the  r i g h t   s ide   p o r t i o n   looking  a t  

F i g u r e   7)  engages  with  p ro jec t ions   37  of  t a i l p i e c e   36  of  s l e n d e r  

10  rod  30  a s s o c i a t e d   with  a  p i e r c e r - c a r r i e r   rod  14,  w h i l e  

at  the  other  end  p o r t i o n ( t h e   l e f t   s i d e   p o r t i o n   in  F i g u r e  

7)  i t   comes  i n t o   e n g a g e m e n t   with  p r o j e c t i o n   62  of  t a i l -  

p i ece   60  p e r t a i n i n g   to  s l e n d e r   rod  30  a s s o c i a t e d   w i t h  

a  n e e d l e - c a r r i e r   rod  3 .  

15  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   when  e n a b l i n g   o r  

a c t u a t i n g   a  p r e d e t e r m i n e d   group  of  n e e d l e - c a r r i e r   r o d s  

3,  o p e r a t e s   in  the  same  way  as  when  e n a b l i n g   p i e r c e r -  

rods  14.  For  r e a s o n s   of  c l a r i t y   on ly ,   the  e s s e n t i a l s  

of  t h i s   o p e r a t i o n   are  r e c a l l e d   h e r e i n a f t e r .  

20  S t a r t i n g   from  the  s i t u a t i o n   shown  in  F i g u r e   5,  w h e r e i n  

a l l   the  n e e d l e - c a r r i e r   rods   can  be  assumed  to  be  e n a b l e d ,  

( fo r   i n s t a n c e   when  the  mach ine   is  shu t   down)  a  c l o c k w i s e  

r o t a t i o n ,   for  i n s t a n c e   a c c o r d i n g   to  the  d i r e c t i o n   o f  

arrow  T  of  F i g u r e   5,  is  g iven   to  second   d r i v e   s h a f t   6 3 ,  

25  so  t h a t   arm  64  t h e r e o f   c a u s e s   a l l   the  t a i l p i e c e s   60 
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(and  t h e r e f o r e   the  s l e n d e r   rods   30)  to  lower   b e c a u s e   o f  

the  e n g a g e m e n t   wi th   p r o j e c t i o n s   61  p e r t a i n i n g   to  s a i d  

t a i l p i e c e s .   At  t h i s   p o i n t ,   a l l   of  the  n e e d l e - c a r r i e r  

rods   3  are  d i s a b l e d   and,  as  in  the  p r e c e d i n g   case   o f  

5  the  p i e r c e r - c a r r i e r   rods   14,  a  doub l e   c h o i c e   is  p o s s i -  

b l e .   A  f i r s t   a l t e r n a t i v e   is  t h a t   p r o v i s i o n   is  made  s o  

t h a t   a l l   the  n e e d l e - c a r r i e r   rods   3  remain   d i s a b l e d ,  

t h e r e f o r e   d r i v e   s h a f t   63  r e m a i n s   in  the  r o t a t e d   p o s i -  

t i o n   as  i t   was  d e s c r i b e d   above ,   and  so  t h a t   f i r s t  

10  d r i v e   s h a f t   46  is  a c t u a t e d   in  o r d e r   to  a l low  s l e n d e r  

rods   30  a s s o c i a t e d   wi th   p i e r c e r - c a r r i e r   rods  14  t o  

r a i s e ,   when  c o r r e s p o n d i n g   p l a t e s   48  are  d i s e n g a g e d   by 

e l e c t r o m a g n e t   means  53.  As  i t   is  a p p a r e n t ,   for  e a c h  

a c t u a t e d   p l a t e ,   in  t h i s   case   t h o s e   s l e n d e r   rods  30 

15  w i l l   r a i s e   t h a t   a re   a s s o c i a t e d   wi th   p i e r c e r - c a r r i e r  

rods  14,  w h i l e   t h o s e   a s s o c i a t e d   wi th   n e e d l e - c a r r i e r  

rods  3  w i l l   r e m a i n   in  the  l o w e r e d   p o s i t i o n   t h e r e o f ,  

b e c a u s e   of  the   b i a s   of  second   d r i v e   s h a f t   6 3 .  

A  s econd   a l t e r n a t i v e ,   c o r r e s p o n d i n g   to  the  one  mentioned 

20  above  for   p i e r c e r - c a r r i e r   rods   14,  c o r r e s p o n d s   to  p r o -  

v i d i n g   for   a  p l u r a l i t y   of  n e e d l e - c a r r i e r   ba r s   3  to  b e  

r e t u r n e d   to  the  o p e r a t i n g   c o n d i t i o n .   In  t h i s   c a s e ,  

wh i l e   on  one  hand  d r i v e   s h a f t   46  is  kept   in  the  r o t a t e d  

p o s i t i o n ,   i . e .   wi th   arm  47  t h e r e o f   in  the  l o w e r e d  

25  p o s i t i o n ,   and  a l l   the  p i e r c e r - c a r r i e r   rods  14  are  d i s -  
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a b l e d ,   on  the  o t h e r   hand  second   d r i v e   s h a f t   63  is  r o t a t e d  

in  a  d i r e c t i o n   o p p o s i t e   to  the  fo rmer   one  to  cause   i t  

to  d i s e n g a g e   from  p r o j e c t i o n s   61  of  t a i l p i e c e s   60 

p e r t a i n i n g   to  s l e n d e r   rods   30  a s s o c i a t e d   with  n e e d l e -  

5  c a r r i e r   rods  3,  s a i d   t a i l p i e c e s   60  then  r e m a i n i n g   i n  

t h e i r   l o w e r e d   p o s i t i o n   for  e n g a g e m e n t   with  co r respond ing  

p l a t e s   48.  When  a  p l u r a l i t y   of  p l a t e s   48  d i s e n g a g e  

from  t a i l p i e c e s   60  and  36,  the  l a t t e r   w i l l   be  a l l o w e d  

to  r a i s e   both  b e c a u s e   of  the  p o s i t i o n   t a k e n   by  t h e  

10  second  d r i v e   s h a f t   63  and  b e c a u s e   of  the  a c t i o n   o f  

s p r i n g s   35,  wh i l e   on  the  o t h e r   hand  a l l   the  t a i l p i e c e s  

36  a s s o c i a t e d   wi th   p i e r c e r - c a r r i e r   rods  14  w i l l   r e m a i n  

in  the  l o w e r e d   p o s i t i o n   t h e r e o f   for  the  above  m e n t i o n e d  

r e a s o n   . 

15  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 ,   owing  to  t h e  

o p e r a t i o n   i t   p r o v i d e s   as  d i s c u s s e d   above ,   o f f e r s   two 

a l t e r n a t i v e s   and  in  p a r t i c u l a r   a  f i r s t   a l t e r n a t i v e  

c o r r e s p o n d i n g   to  e n e r g i z i n g   a  c e r t a i n   number  o f  

e l e c t r o m a g n e t s   53  to  d i s e n g a g e   p l a t e s   48  whi le   a  d r i v e  

20  s h a f t ,   for  i n s t a n c e   f i r s t   s h a f t   46,  is  in  the  r o t a t e d  

p o s i t i o n   t h e r e o f ,   so  t h a t   p i e r c e r s   13  are  not  a c t u a t e d .  

A  second   a l t e r n a t i v e   c o r r e s p o n d s   as  wel l   to  e n e r g i z i n g  

a  c e r t a i n   number  of  e l e c t r o m a g n e t   53  wh i l e   on  the  c o n -  

t r a r y   the  s econd   d r i v e   s h a f t   is  kept   in  the  r o t a t e d  

25  p o s i t i o n ,   so  t h a t   a l l   the  n e e d l e - c a r r i e r   rods   3  a r e  
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d i s a b l e d .   S i m u l t a n e o u s l y ,   the  f i r s t   d r i v e   s h a f t   i s  

r o t a t e d   in  a  d i r e c t i o n   o p p o s i t e   to  the  p r e c e d i n g   o n e ,  

which  had  p r o v i d e d   for  l o w e r i n g   the  t a i l p i e c e s   36 

a s s o c i a t e d   wi th   p i e r c e r - c a r r i e r   rods  1 4 .  

5  Both  the  above  a l t e r n a t i v e s ,   and  in  p a r t i c u l a r   t h e  

a c t u a t i o n s   of  e l e c t r o m a g n e t   means  53,  can  be  p r o g r a m m e d  

on  p u r p o s e   by  e l e c t r o n i c   means,   so  t h a t   the  f u n c t i o n s  

and  o v e r a l l   o p e r a t i o n   of  the  e m b r o i d e r y   machine   a r e  

c o m p l e t e l y   a u t o m a t e d .  

10  In  a d d i t i o n ,   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  

l e a v e s   the  p o s s i b i l i t y   for   manual   m a n i p u l a t i o n   In  o r d e r  

to  i n s e r t ,   when  i t   is  d e s i r e d ,   one  or  more  n e e d l e -  

c a r r i e r   rods   3,  or  one  or  more  p i e r c e r - c a r r i e r   r o d s  

14.  Sa id   p o s s i b i l i t y   is  g r a n t e d   in  t h a t   an  a d d i t i o n a l  

15  p l u r a l i t y   of  t h i n   d r i v e   rods  65  are  l o c a t e d   in  t h e  

upper   p a r t   of  the   mach ine   and  e x t e n d   v e r t i c a l l y   b e t w e e n  

two  of  the  a d j a c e n t   s l e n d e r   rods   and  in  a  p o s i t i o n  

s l i g h t l y   b a c k w a r d s   t h e r e f r o m ,   and  more  prec ise ly   between 

a  s l e n d e r   rod  30  a s s o c i a t e d   wi th   a  n e e d l e - c a r r i e r   r o d  

20  3  and  a  s l e n d e r   rod  30  a s s o c i a t e d   with  a  p i e r c e r -  

c a r r i e r   rod  14.  Sa id   a d d i t i o n a l   t h i n   rods  65  are  l o c a t e d  

above  h o r i z o n t a l   s i d e   52  of  p l a t e s   48,  and  the  o p e r a t i o n  

w i l l   be  e x p l a i n e d   r e f e r r i n g   now  to  F i g u r e   4,  r e s p e c t i -  

vely  for   a  p i e r c e r - c a r r i e r   rod  14  and  for  a  n e e d l e -  

25  c a r r i e r   rod  3,  even  t hough   o p e r a t i o n   for  the  f i r s t  
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kind  of  rods  is  p e r f e c t l y   s y m m e t r i c a l   compared   to  t h e  

o p e r a t i o n   for  the  s econd   kind  of  r o d s .  

More  p r e c i s e l y ,   F i g u r e   4  r e f e r s   to  p r e c e d i n g   F i g u r e   3 ,  

i . e .   i t   shows  the  p o r t i o n   of  the  d e v i c e   c o n c e r n i n g   a 

5  p i e r c e r - c a r r i e r   rod  14.  However,   i t   is  enough  to  e x t e n d  

sa id   F i g u r e ,   w i t h o u t   r e s o r t i n g   to  a n o t h e r   i l l u s t r a t i o n ,  

to  the  case  of  a  n e e d l e - c a r r i e r   rod  3,  be ing   only  n e c e s -  

sary  to  c o n s i d e r   F i g u r e   4  and  r e p l a c e   t a i l p i e c e   60  t o  

t a i l p i e c e   36,  and  s econd   d r i v e   s h a f t   63  to  f i r s t   d r i v e  

10  s h a f t   46,  for  the  o p e r a t i o n   of  t h i s   rod  65  of  n e e d l e -  

c a r r i e r   rod  3  to  become  a p p a r e n t .  

C o n s i d e r i n g   f i r s t   F i g u r e   4,  c o n c e r n i n g   the  case   of  a 

p i e r c e r - c a r r i e r   rod  14,  i t   can  be  n o t i c e d   t h a t   f i r s t  

d r i v e   s h a f t   46  is  in  the  upwards   r o t a t e d   p o s i t i o n   a n d ,  

15  in  f a c t ,   arm  47  t h e r e o f   is  s u b s t a n t i a l l y   h o r i z o n t a l   a n d  

r a i s e d   r e l a t i v e   to  p r o j e c t i o n   38  of  t a i l p i e c e   36.  Tha 

l a t t e r   is  kept   in  the  lower   p o s i t i o n   t h e r e o f   wi th   a  c o r -  

r e s p o n d i n g   d i s e n g a g e m e n t   of  p i e r c e r - c a r r i e r   rod  14  f r o m  

p l a t e   48  whose  s i d e   51  e n g a g e s   with  upper   p r o j e c t i o n   3 7 .  

20  Simultaneously,  side  58  of  plate  48  engages  with  p ro jec t ion   62  p e r -  

taining  to  t a i l p i e c e   60  associa ted   with  a  n e e d l e - c a r r i e r   rod  3,  b u t ,  

as  it  has  been  mentioned  above,  it  should  be  noticed  that  second 

drive  shaft  63,  as  shown  in  Figure  6,  is  now  in  the  downwards 

rotated  pos i t ion  thereof   and  i ts   arm  64  engages  against   p r o j e c t i o n  

25  61  of  t a i l p i e c e   60.  A p p a r e n t l y ,   for  the  s u b j e c t   c a s e ,  
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where  a c t u a t i o n   of  a  p i e r c e r - c a r r i e r   rod  14  is  d e s i r e d ,  

second   d r i v e   s h a f t   63  w i l l   be  kept   in  the  p o s i t i o n  

shown  in  f u l l   l i n e   in  F i g u r e   6,  so  t h a t   a c t u a t i o n   o f  

p l a t e   48  as  m e n t i o n e d   above  w i l l   cause   t a i l p i e c e   60  t o  

5  r emain   in  the  l o w e r e d   p o s i t i o n   and  the  a s s o c i a t e d  

n e e d l e - c a r r i e r   rod  3  w i l l   be  kept   d i s a b l e d .  

If  i t   is  d e s i r e d   t h a t   p i e r c e r - c a r r i e r   rod  14  is  b r o u g h t  

to  operat ing  in  such  e n a b l e d   c o n d i t i o n ,   d u r i n g   t h e  

normal   o p e r a t i o n   of  the  e m b r o i d e r y   mach ine   as  w e l l ,   i t  

10  is  only   r e q u i r e d   to  e x e r t   p r e s s u r e   on  upper   L - b e n t  

end  66  of  t h i n   rod  65  for   r e l a t e d   l o w e r i n g   t h e r e o f ,  

so  t h a t   i t s   lower   end,  coming  i n t o   e n g a g e m e n t   a g a i n s t  

h o r i z o n t a l   s i d e   52  of  p l a t e   48,  d r i v e s   the  l a t t e r   t o  

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

15  v e r t i c a l   s i d e   51  from  p r o j e c t i o n   37  p e r t a i n i n g   to  t a i l -  

p i e c e   36.  As  a  r e s u l t   of  t h i s   o p e r a t i o n ,   s l e n d e r   rod  30 

under   the  a c t i o n   of  s p r i n g   35  w i l l   r e t u r n   to  the  " r a i s e d "  

p o s i t i o n   t h e r e o f   and  as  a  c o n s e q u e n c e   a  c l o c k w i s e   r o t a -  

t i o n   of  l e v e r   25  e n a b l e s   a  c o r r e s p o n d i n g   c l o c k w i s e  

20  r o t a t i o n   of  c o n t r o l   arm  9  which  c a u s e s   c o n n e c t i n g   p i n  

10  to  lower   i n t o   e n g a g e m e n t   wi th   d r i v e   bar  6.  L o w e r i n g  

of  t h i n   rod  65  and  the  r e l a t e d   r o t a t i o n   of  p l a t e   48 

are  shown  by  d a s h e d   l i n e s   in  F i g u r e   4 .  

Once  t h i s   o p e r a t i o n   has  been  a c c o m p l i s h e d ,   t h i n   rod  65 

25  a u t o m a t i c a l l y   r e t u r n s   to  the  s t a r t i n g   p o s i t i o n   being  b i a s e d  
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by  a  r e t u r n   s p r i n g   67,  which  o p e r a t e s   be tween   a  c r o s s  

member  68  l o c a t e d   u n d e r n e a t h   s t a t i o n a r y   c r o s s   member 

24  and  p r o v i d e d   with  a  bore  69  for  t h r o u g h   p a s s a g e   o f  

t h i n   rod  65.  A  s l e e v e   70,  f a s t e n e d   in  any  known  way  on 

5  t h in   rod  65,  is  a d a p t e d   to  p r o v i d e   a  s top   for  t h e  

r a i s i n g   t h e r e o f .   S l e e v e   70  too  is  shown  by  f u l l   l i n e s  

in  the  r a i s e d   p o s i t i o n ,   and  by  dashed   l i n e s   in  t h e  

l owered   p o s i t i o n .  

S i m i l a r l y   to  what  has  been  d i s c u s s e d   above  for  t h e  

10  p i e r c e r - c a r r i e r   rods  14,  t h e r e   is  p r o v i d e d   the  p o s s i b i -  

l i t y   of  manual   i n s e r t i o n   for  n e e d l e - c a r r i e r   rods   3  a s  

w e l l .   Said  p o s s i b i l i t y   is  b r i e f l y   d e s c r i b e d   in  t h e  

f o l l o w i n g ,   s t i l l   r e f e r r i n g   in  p a r t i c u l a r   to  F i g u r e   4 ,  

but  r e f e r r i n g   now,  for  c l a r i t y ,   to  F i g u r e s   3  and  6  a s  

15  w e l l .  

It  is  assumed  t h a t   t h i n   rod  65  is  the  same  one  m e n t i o n -  

ed  above ,   s i n c e   as  i t   has  been  e x p l a i n e d   a l r e a d y ,   e a c h  

p l a t e   48  s i m u l t a n e o u s l y   e n g a g e s   with  both  the  t a i l -  

p i e c e s   of  two  s l e n d e r   rods   30  a d j a c e n t   to  each  o t h e r ,  

20  a s s o c i a t e d   r e s p e c t i v e l y   with  a  p i e r c e r - c a r r i e r   rod  14 

and  with  a  n e e d l e - c a r r i e r   rod  3.  In  t h i s   case   too ,   t h i n  

rod  65  is  in  the  r a i s e d   p o s i t i o n ,   as  shown  in  F i g u r e   6 ,  

and  t a i l p i e c e   60  is  kept   in  the  l o w e r e d   p o s i t i o n ,   w h i c h  

r e s u l t s   in  the  u n c o u p l i n g   of  n e e d l e - c a r r i e r   rod  3  f r o m  

25  p l a t e   48.  At  f i r s t ,   p r o v i s i o n   has  been  made  to  r o t a t e  
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second   d r i v e   s h a f t   63  c o u n t e r c l o c k w i s e ,   so  t h a t   the  arm 

t h e r e o f   is  b r o u g h t   to  the  upwards   t u r n e d   p o s i t i o n   shown 

by  dashed   l i n e s .   S i m u l t a n e o u s l y ,   f i r s t   d r i v e   s h a f t   46 

is  kept   in  i t s   downwards   r o t a t e d   p o s i t i o n ,   as  shown  i n  

5  F i g u r e   3,  so  t h a t   arm  47  t h e r e o f ,   e n g a g i n g   with  t h e  

p r o j e c t i o n s   of  a l l   the  t a i l p i e c e s   36  keeps   the  s a m e ,  

and  t h e r e f o r e   a l l   the   s l e n d e r   rods  30  c o n n e c t e d   t h e r e t o ,  

in  the  l o w e r e d   p o s i t i o n   which  r e s u l t s   in  the  d i s a b l i n g  

of  the  p i e r c e r - c a r r i e r   r o d s .  

10  If  manual   a c t u a t i o n   of  n e e d l e - c a r r i e r   rods  3  is  d e s i r e d ,  

i t   is  enough  to  m a n u a l l y   o p e r a t e   t h i n   rods  65,  in  a  way 

s i m i l a r   to  what  has  been  d e s c r i b e d   for  p i e r c e r - c a r r i e r  

rods  14,  i . e .   lower   them  so  t h a t   p l a t e   48,  and  in  p a r -  

t u c u l a r   lower   edge  of  v e r t i c a l   s i de   51  t h e r e o f ,   d i s -  

15  e n g a g e s   from  p r o j e c t i o n   62  of  t a i l p i e c e   60  moving  t o  

the  p o s i t i o n   shown  by  dashed   l i n e s .   S i m i l a r l y   to  t h e  

case   of  p i e r c e r - c a r r i e r   rods  14,  in  t h i s   case   too  t h e  

e l e c t r o m a g n e t   means  53  are  not  e n e r g i z e d ,   so  t h a t   t h e  

moving  member  t h e r e o f ,   c o m p r i s i n g   rods  56  can  be  f r e e -  

20  ly  d i s p l a c e d   a g a i n s t   the   b i a s   of  s p r i n g   8 0 .  

Once  e n a b l i n g   of  n e e d l e - c a r r i e r   rod  3  has  been  o b t a i n e d ,  

in  the  way  m e n t i o n e d   a b o v e ,   t h i n   rod  65  r e t u r n s   to  t h e  

s t a r t i n g   p o s i t i o n   t h e r e o f ,   i . e .   in  i t s   r a i s e d   p o s i t i o n ,  

under   the  a c t i o n   of  s p r i n g   6 7 .  

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

c o m p r i s i n g   the  p o s s i b i l i t y   to  m a n u a l l y   d i s a b l e   one  o r  

more  n e e d l e - c a r r i e r   rods   3,  or  p i e r c e r - c a r r i e r   rods  1 4 .  

Said  o p e r a t i o n   is  now  e x p l a i n e d   r e f e r r i n g   in  p a r t i c u l a r  

5  to  F i g u r e   2,  for   one  p i e r c e r - c a r r i e r   rod  14  only  s i n c e  

i d e n t i c a l   o p e r a t i o n   t a k e s   p l a c e   for  a  n e e d l e - c a r r i e r  

-  rod  3 .  

R e f e r r i n g   now  to  s a i d   F i g u r e ,   p i e r c e r - c a r r i e r   rod  14 

is  e n a b l e d ,   and  to  have  i t   d i s a b l e d   i t   is  only  r e q u i r e d  

10  to  p r e s s   on  r e a r   end  p o r t i o n   of  c o n t r o l   l e v e r   25,  so  

t h a t   s l e n d e r   rod  30  a s s o c i a t e d   t h e r e w i t h   is  l o w e r e d ,  

and,  the  e l e c t r o m a g n e t   53  be ing   d e - e n e r g i z e d ,   i t   w i l l  

be  p e r m a n e n t l y   t e n s i o n e d   s p r i n g   80  i t s e l f   to  cause   a 

c l o c k w i s e   r o t a t i o n   of  p l a t e   48,  and  t h e r e f o r e   t h e  

15  e n g a g e m e n t e   t h e r e o f   with  p r o j e c t i o n   37  of  t a i l p i e c e   3 6 ,  

to  keep  the  l a t t e r   in  a  l o w e r e d   p o s i t i o n .  

As  a  d i r e c t   c o n s e q u e n c e   of  s a id   o p e r a t i o n ,   i t   w i l l   be  

p o s s i b l e   to  a c t u a t e   a g a i n   p i e r c e r - c a r r i e r   rod  14 

t h r o u g h   e n e r g i z a t i o n   of  e l e c t r o m a g n e t   5 3 .  

20  From  what  has  been  d e s c r i b e d   above ,   t h e r e   b e c o m e s  

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

e m b r o i d e r y   mach ine   p r o v i d e d   with  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 ,   which  e n a b l e s   the  same  machine   t o  

be  p r e s e t   a c c o r d i n g   to  s e v e r a l   d i f f e r e n t   and  m o d i f . i -  

25  able   p r o g r a m s ,   s a i d   p r o g r a m m i n g   be ing   e a s i l y   and  r a p i d -  
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ly  done,   so  t h a t   the  o p e r a t i n g   speed   of  the  m a c h i n e  

is  ve ry   h i g h .   M o r e o v e r ,   a l l   the  c o n t r o l   means  of  t h e  

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 ,   o b v i o u s l y   e x c e p t i n g  

the  manua l   c o n t r o l ,   can  be  c o m p l e t e l y   a u t o m a t e d .   I t  

-*  s h o u l d   be  n o t e d   fo r   t h a t   p u r p o s e   t h a t ,   b e s i d e s   a n  

e l e c t r o n i c a l l y   c o n t r o l l e d   p r o g r a m m i n g   of  e l e c t r o m a g n e t  

means  53,  i t   is  a l s o   p o s s i b l e   to  e l e c t r o n i c a l l y  

p rog ram  the  a c t u a t i o n   of  d r i v e   s h a f t s   46  and  63-  

T h e r e f o r e ,   the   mach ine   is  e x t r e m e l y   v e r s a t i l e ,   r e l i a b l e ,  

10  and  has  a  ve ry   h igh   p e r f o r m a n c e .  

In  c o n c l u s i o n ,   i t   is  a p p a r e n t   t h a t   v a r i a t i o n s   a n d / o r  

m o d i f i c a t i o n s   can  be  made  to  the  d e v i c e   a c c o r d i n g   t o  

t h i s   i n v e n t i o n ,   w i t h o u t   e x c e e d i n g   the  scope   of  p r o t e c t -  

ion  of  the   s a m e .  

15 
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CLAIMS 

1.  E n a b l i n g   and  d i s a b l i n g   d e v i c e   for  n e e d l e - c a r r i e r  

rods  and  p i e r c e r   c a r r i e r   rods  a c c o r d i n g   to  a  p r e s e t t a -  

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

mach ine ,   i n c l u d i n g   means  to  c o u p l e   and  u n c o u p l e   s a i d  

5  rods  r e l a t i v e   to  a  d r i v e   bar  a d a p t e d   to  t r a n s m i t   a 

r e c i p r o c a t i n g   mot ion   t h e r e t o ,   and  c o n t r o l   means  of  s a i d  

means  to  c o u p l e   and  u n c o u p l e   n e e d l e - c a r r i e r   rods  and  

p i e r c e r - c a r r i e r   rods   r e l a t i v e   to  the  d r i v e   b a r ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   c o n t r o l   means  i n c l u d e   an 

10  a s s e m b l y   of  movable   rods   (30)  l o c a t e d   in  the  back  o f ,  

and  t r a n s v e r s a l l y   to ,   s a i d   n e e d l e - c a r r i e r   rods   3  a n d  

sa id   p i e r c e r - c a r r i e r   rods   14  and  are  each  c o n n e c t e d ,  

in  the  upper   p o r t i o n   t h e r e o f ,   to  a  c o n t r o l   l e v e r   ( 2 5 )  

c o o p e r a t i n g   with  s a i d   means  to  e n a b l e   and  d i s a b l e   s a i d  

15  n e e d l e - c a r r i e r   rods   (3)  and  s a id   p i e r c e r - c a r r i e r   r o d s  

(14) ,   and  at  the  lower   end  t h e r e o f   they   are  p r o v i d e d  

with  e s s e n t i a l l y   r a d i a l l y   p r o j e c t i n g   p o r t i o n s   (37,  3 8 ,  

61,  62) ,   p o r t i o n s   (61,  62)  of  rods  (30)  a s s o c i a t e d   w i t h  

n e e d l e - c a r r i e r   rods   (3)  be ing   o f f s e t   r e l a t i v e   t o  

20  p o r t i o n s   (37,  38)  of  rods   (30)  a s s o c i a t e d   with  p i e r c e r -  

c a r r i e r   rods  ( 1 4 ) ,   t h e r e   be ing   p r o v i d e d   a  f i r s t   d r i v e  

s h a f t   (46)  h a v i n g   a  r a d i a l   arm  (47)  a d a p t e d   to  e n g a g e  

with  one  of  the  p r o j e c t i n g   p o r t i o n s   of  rod  (30)  a s s o c i a t e d  

24  with  p i e r c e r - c a r r i e r   rods   (14)  to  cause   the  same  t o  
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s i m u l t a n e o u s l y   lower   a g a i n s t   the  b i a s   of  r e s i l i e n t   m e a n s  

(35)  in  o r d e r   to  c ause   u n c o u p l i n g   of  a l l   the  p i e r c e r -  

c a r r i e r   rods   (14)  r e l a t i v e   to  d r i v e   bar  (6) ,   and  i n  

a d d i t i o n   a  s econd   d r i v e   s h a f t   (63)  p r o v i d e d   with  a 

5  r a d i a l l y   p r o j e c t i n g   arm  (64)  a d a p t e d   to  come  i n t o  

e n g a g e m e n t   wi th   one  of  the  p r o j e c t i n g   p o r t i o n s   of  r o d s  

(30)  a s s o c i a t e d   wi th   n e e d l e - c a r r i e r   rods  (3)  to  c a u s e  

them  to  lower   t h e r e f o r e   u n c o u p l i n g   a l l   the  n e e d l e -  

c a r r i e r   rods  (3)  r e l a t i v e   to  the  d r i v e   bar ,   t h e r e   b e i n g  

10  a l so   p r o v i d e d   means,   for  each  of  the  rods  ( 30 ) ,   to  k e e p  

the  same  in  s a i d   l o w e r e d   pos i t ion  thereof   ,  and  w h i c h  

engage  r e s p e c t i v e l y   wi th   the  second   p r o j e c t i n g   p o r t i o n  

(62)  of  rods   (30)  a s s o c i a t e d   with  n e e d l e - c a r r i e r   r o d s  

(3)  and  wi th   p o r t i o n   (37)  of  the  rods  (30)  a s s o c i a t e d  

15  wi th   p i e r c e r - c a r r i e r   rods   ( 1 4 ) .  

2.  Device   a c c o r d i n g   to  Claim  1,  c h a r a c t e r i z e d   in  t h a t ,  

s a i d   f i r s t   d r i v e   s h a f t   (46)  e x t e n d s   a long   a l l   the  w i d t h  

of  the  e m b r o i d e r y   m a c h i n e ,   and  r a d i a l   arm  (47)  a s s o c i a t e d  

t h e r e w i t h   a l s o   e x t e n d s   a long   a l l   the  width   m e n t i o n e d  

20  above ,   coming  i n t o   e n g a g e m e n t   wi th   a l l   the  p r o j e c t i o n s  

(38)  of  rods   (30)  a s s o c i a t e d   with  p i e r c e r - c a r r i e r   r o d s  

(14 ) ,   s a i d   p r o j e c t i n g   p o r t i o n s   be ing   p r o v i d e d   on  o n e  

s ide   of  rods   (30)  at  the   lower   end  t h e r e o f .  

3.  Device   a c c o r d i n g   to  Claim  1,  c h a r a c t e r i z e d   in  t h a t ,  

25  s a i d   s econd   d r i v e   s h a f t   (63)  e x t e n d s   a l l   the  way  t h r o u g h  
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the  wid th   of  the  e m b r o i d e r y   machine   on  the  s i d e   of  r o d s  

(30)  o p p o s i t e   to  t h a t   where  the  f i r s t   d r i v e   s h a f t   ( 4 6 )  

is  p r o v i d e d ,   r a d i a l   arm  (64)  a s s o c i a t e d   with  s a i d   s e c o n d  

d r i v e   s h a f t   e x t e n d i n g   too  a long   a l l   s a i d   l e n g t h ,   a n d  

5  be ing   a d a p t e d   to  come  i n t o   e n g a g e m e n t   with  a l l   t h e  

p r o j e c t i n g   p o r t i o n s   (61)  of  rods  (30)  a s s o c i a t e d   w i t h  

■  n e e d l e - c a r r i e r   rods   (3 ) ,   which  are  p r o v i d e d   on  the  o p -  

p o s i t e   s i de   of  rods  (30)  compared   to  the  s i d e   w h e r e  

p r o j e c t i o n s   (38)  are  p r o v i d e d ,   and  at  a  h i g h e r   h e i g h t  

10  than  the  l a t t e r .  

4.  Device   a c c o r d i n g   to  Claim  1,  c h a r a c t e r i z e d   in  t h a t  

the  means  k e e p i n g   rods   (30)  t e m p o r a r i l y   in  the  l o w e r e d  

p o s i t i o n   i n c l u d e ,   for  each  of  s a id   rods  (30)  e l e c t r o -  

magnet  means  (53)  whose  moving  e l e m e n t   (56)  comes  i n t o  

15  e n g a g e m e n t   with  v e r t i c a l   s i de   (51)  of  a  p l a t e   ( 4 8 )  

p i v o t e d   to  the  mach ine   f rame,   each  of  s a i d   v e r t i c a l  

s i d e s   (51)  of  p l a t e   (48)  be ing   a d a p t e d   to  engage   w i t h  

a  p r o j e c t i n g   p o r t i o n   (37)  of  a  rod  (30)  a s s o c i a t e d   w i t h  

a  p i e r c e r - c a r r i e r   rod  (14)  and  with  a  p r o j e c t i n g   p o r t i o n  

20  (62)  of  a  rod  (30)  a s s o c i a t e d   with  a  n e e d l e - c a r r i e r  

rod  ( 3 ) .  

5.  Device   a c c o r d i n g   to  Claim  4,  c h a r a c t e r i z e d   in  t h a t  

the  moving  e l e m e n t   (56)  of  each  e l e c t r o m a g n e t   m e a n s  

(53)  i n c l u d e s   a  rod  h a v i n g   a  s u b s t a n t i a l l y   f o r k - s h a p e d  

25  end  (57)  t h e r e o f   and  p r o v i d e d   with  a  t r a n s v e r s e   pin  ( 5 8 ) ,  
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v e r t i c a l   s i d e   (51)  of  p l a t e   (48)  be ing   a d a p t e d   to  e n g a g e  

a l t e r n a t i v e l y   wi th   s a i d   pin  (58)  or  with  the  bot tom  ( 5 9 )  

of  the  f o r k e d   end  of  rod  ( 5 6 ) ,   r e s p e c t i v e l y   for   d i s -  

e n g a g e m e n t   or  e n g a g e m e n t   of  s a i d   v e r t i c a l   s i de   (51)  o f  

5  p l a t e   ( 4 8 ) w i t h   p r o j e c t i n g   p o r t i o n s   ( 3 7 , 6 2 )   of  rods   ( 3 0 )  

a s s o c i a t e d   wi th   p i e r c e r - c a r r i e r   rods  (14)  and  w i t h  

n e e d l e - c a r r i e r   rods   ( 3 ) .  

6.  Dev ice   a c c o r d i n g   to  Claim  1,  c h a r a c t e r i z e d   in  t h a t  

each  p l a t e   (48)  is  s u b s t a n t i a l l y   L - s h a p e d   be ing   t h e r e -  

10  fo re   p r o v i d e d   wi th   a  s u b s t a n t i a l l y   h o r i z o n t a l   s i d e   ( 5 2 )  

a d a p t e d   to  engage   wi th   a  f u r t h e r   rod  (65)  of  lower   h e i g h t  

than  rods   ( 3 0 ) ,   t hus   e n a b l i n g   p l a t e   (48)  to  d i s e n g a g e  

from  s a i d   p r o j e c t i n g   p o r t i o n s   ( 3 7 , 6 2 )   of  rods  ( 3 0 ) .  

7.  Dev ice   a c c o r d i n g   to  Claim  6,  c h a r a c t e r i z e d   in  t h a t  

15  t h i n   rods  (65)  e x t e n d   p a r a l l e l   to  rods  (30)  and  a r e  

s l i d a b l e   in  the  mach ine   frame  a g a i n s t   the  a c t i o n   o f  

r e s i l i e n t   means  (67)  to  come  i n t o   e n g a g e m e n t   w i t h  

h o r i z o n t a l   s i d e   (52)  of  p l a t e s   (48 ) ,   a  s top   member  ( 7 0 )  

be ing   p r o v i d e d   to  l i m i t   the  d i s p l a c e m e n t   c aused   by  s a i d  

20  r e s i l i e n t   means  ( 6 7 ) .  

8.  Dev ice   a c c o r d i n g   to  Claim  1,  c h a r a c t e r i z e d   in  t h a t  

p i e r c e r s   (13)  are   c a r r i e d   by  a  s u b s t a n t i a l l y   L - s h a p e d  

s q u a r e   c o n n e c t i n g   b r a c k e t   ( 1 5 ) ,   which  is  in  t u r n  

f a s t e n e d   to  the  end  of  a  p i e r c e r - c a r r i e r   rod  ( 1 4 ) .  

25  9.  Device   a c c o r d i n g   to  Claim  8,  c h a r a c t e r i z e d   in  t h a t  
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s a id   s q u a r e   c o n n e c t i n g   member  (15)  has  a  v e r t i c a l   s i d e  

at  the  upper   end  of  which  is  f a s t e n e d   the  end  of  p i e r c e r  

c a r r i e r   rod  ( 1 4 ) ,   and  a  h o r i z o n t a l   s ide   hav ing   p i e r c e r  

(13)  f a s t e n e d   to  the  f r e e   end  t h e r e o f ,   the  p i e r c e r  

5  t h e r e f o r e   be ing   l o c a t e d   v e r t i c a l l y   u n d e r n e a t h   a  n e e d l e  

( 1 ) .  

10.  Device   a c c o r d i n g   to  Claim  8,  c h a r a c t e r i z e d   in  t h a t  

on  the  c o r n e r   of  s q u a r e   member  (15)  t h e r e   is  f a s t e n e d  

the  end  of  a  rod  (19)  s l i d a b l y   engaged   in  c r o s s   member 

10  (5)  w h e r e i n   n e e d l e - c a r r i e r   rods  (3)  and  p i e r c e r - c a r r i e r  

rods  (14)  can  s l i d e ,   s a i d   rod  (19)  be ing   a d a p t e d   t o  

i n h i b i t   r o t a t i o n s   of  s q u a r e   member  (15)  about-  an  a x i s  

p a r a l l e l   to  the  d i r e c t i o n   of  mot ion  of  p i e r c e r - c a r r i e r  

rod  ( 1 4 ) .  

15  11.  Device   for  e n a b l i n g   and  d i s a b l i n g   n e e d l e - c a r r i e r  

rods  and  p i e r c e r - c a r r i e r   rods   i n c l u d i n g ,   for  each  o f  

sa id   r o d s ,   a  p i v o t i n g   c o n t r o l   arm  (9)  c o o p e r a t i n g   w i t h  

a  c o n n e c t i n g   pin  (10)  to  c o u p l e   n e e d l e - c a r r i e r   rod  o r  

p i e r c e r - c a r r i e r   rod  to  the  only  d r i v e   bar  ( 6 ) ,  

20  c h a r a c t e r i z e d   in  t h a t   s a i d   o s c i l l a t i n g   c o n t r o l   arms  a n d  

c o n n e c t i n g   p ins   (10)  are  a l l   in  the  same  p l a n e .  

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

m a c h i n e ,   p r o v i d e d   witli   the  d e v i c e   a c c o r d i n g   to  Cla ims  1 

to  11 .  

25 
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