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©  Improved  device  for  synchronizing  weaving  machines  wi 

A  device  for  synchronizing  weaving  machines  with 
looms -  of  the  type  comprising  a  unit  (16)  of  two  coaxial 
clutches  and  an  auxiliary  motor  (1)  connected  to  said  unit  for 
controlling  the  weaving  machine,  through  one  of  said 
clutches,  when  the  drive  between  the  loom  and  said  machine 
is  interrupted  through  the  other  clutch -  comprises  clutch 
control  means  in  the  form  of  a  wheel  (9)  with  face  cams 
(9,9"),  mounted  coaxial  and  freely  rotating  on  said  clutches, 
but  bound  to  the  axial  movements  of  an  element  (14")  of  at 
least  one  of  the  clutches.  Said  wheel  (9)  is  caused  to  rotate  by 
the  auxiliary  motor  (1)  together  with  said  element  (14")  of 
said  clutch  and  it  is  axially  moved  therewith,  against  the 
action  of  return  spring  means  (17),  when  said  face  cams 
(9,9")  of the  wheel  (9)  cooperate  with  fixed  cam-followers  (18) 
placed  around  the  clutches. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  device  for  s y n c h r o n i z i n g  

weaving  m a c h i n e s  -   as  dobb ies ,   Jacquard   and  the  l i k e  -   with  l ooms .  

As  known,  weaving  machines  have  to  be  connected  to  l o o m s  w i t h  

p e r f e c t   synchronism  and  when,  during  working  of  the  loom,  i n c o n v e -  

n i ences   - a r i s e  -   such  as,   b reak ing   of  the  weft  or  warp  yarns ,   r e a d i n g  

m i s t a k e s ,   and  o ther   drawbacks  or  f a u l t s  -   the  loom  has  to  be  s t o p p e d  

and  l i k e w i s e   the  weaving  machine,  while  the  synchronism  between  t hem 

has  to  be  r e s t o r e d .  

In  f a c t ,   in  order   to  e l i m i n a t e   the  f a u l t ,   i t   is  u s u a l l y  

n e c e s s a r y   for  the  weaving  machine  to  r e p e a t   an  a l r eady   performed  o p e -  

r a t i o n ,   which  means  t h a t   i t   has  to  turn   backward  by  one  or  more  r e v o -  

l u t i o n s ,   while  the  loom  is  s t a t i o n a r y ,   a f t e r   which  the  t iming  b e t w e e n  

the  loom  and  the  weaving  machine  has  to  be  r e s e t   in  a  p r e c i s e  

and  c o r r e c t   manner .  

For  t h i s   purpose ,   one  i n t e r p o s e s   between  the  loom  and  t h e  

weaving  machine,  or  r a t h e r   in  the  dr ive   which  t r a n s m i t s   motion  f rom 

the  f i r s t   to  the  second,  a  device  apt  to  stop  said  dr ive   and  a l l o w i n g  

to  opera te   the  weaving  machine  with  an  a u x i l i a r y   motor  while  the  loom 

remains  s t a t i o n a r y .  

There  are  a l r e a d y   va r ious   types  of  s y n c h r o n i z a t i o n   d e v i c e s ,   t h e  

s imp le s t   one  compr is ing   one  or  more  a x i a l   c l u t c h e s ,   which  a r e  

c o n t r o l l e d   by  an  e l e c t r o m a g n e t   or  through  a  double  l e v e r   and  d e r i v e  

t h e i r   con t ro l   from  an  a u x i l i a r y   motor.  N e v e r t h e l e s s ,   a l l   the  d e v i c e s  

of  t h i s   type,   known  at  p r e s e n t ,   have  the  se r ious   drawback  of  a  v e r y  

complex  s t r u c t u r e   and  working,  which  is  o f ten   cause  for  p r a c t i c a l  

i n c o n v e n i e n c e s   in  use,   as  lack  of  p r e c i s i o n ,   f a i l u r e s   and  even  

b reakages ,   having  a  n e g a t i v e   e f f e c t   on  the  performance  of  the  loom  t o  

which  they  are  a p p l i e d .  

The  ob jec t   of  the  p re sen t   i n v e n t i o n   is  t h e r e f o r e   to  supply  a  

device  of  the  a fo remen t ioned   type,  but  with  s i m p l i f i e d   f e a t u r e s   a n d  



thus  very   e f f i c i e n t   and  safe .   At  the  same  time,  the  i n v e n t i o n  

p roposes   to  make  the  device   in  q u e s t i o n   with  a  more  compact  s t r u c t u r e  

and  a  more  r a t i o n a l   a r rangement   of  i t s   p a r t s ,   thereby   also  r e d u c i n g  

d imens ions   and  v i b r a t i o n s ,   with  the  advantage  of  making  i t   m o s t  

c o n v e n i e n t   in  use ,   as  well  as  improving  s t i l l   f u r t h e r   i t s   e f f i c i e n c y  

and  s a f e t y .  

The  dev ice   a cco rd ing   to  the  i n v e n t i o n   is  of  the  type  c o m p r i s i n g  

a  u n i t   of  two  c o a x i a l   c l u t c h e s   and  an  a u x i l i a r y   motor  connected  t o  

sa id   u n i t   by  a  mechanica l   d r ive   for  c o n t r o l l i n g   the  weaving  m a c h i n e ,  

t h rough   one  of  sa id   c l u t c h e s ,   when  the  dr ive   between  the  loom  a n d  

said   machine  is  i n t e r r u p t e d   through  the  o ther   c l u t ch ,   and  i t   i s  

c h a r a c t e r i z e d   in  t h a t   i t   comprises   c l u t c h   c o n t r o l   means  in  the  fo rm 

of  a  wheel  with  face  cams,  mounted  c o a x i a l   and  f r e e l y   r o t a t i n g   on  

sa id   c l u t c h e s ,   but  bound  to  the  a x i a l   movements  of  an  element  of  a t  

l e a s t   one  of  the  c l u t c h e s ,   the  said  wheel  being  caused  to  r o t a t e   by 

the  a u x i l i a r y   motor  t o g e t h e r   with  sa id   element  of  said  c l u t c h ,   a n d  

being  a x i a l l y   moved  t h e r e w i t h   through  c o o p e r a t i o n   of  i t s   face  cams 

with  f i x e d   c a m - f o l l o w e r s ,   a g a i n s t   the  a c t i o n   of  r e t u r n   spr ing   means .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  f u r t h e r   d e t a i l ,   by  mere 

way  of  example,   with  r e f e r e n c e   to  a  p r e f e r r e d   embodiment  t h e r e o f ,  

i l l u s t r a t e d   in  the  accompanying  d rawings ,   in  which:  

Fig.   1  is  a  side  view  of  the  device  accord ing   to  the  i n v e n t i o n ;  

Fig.   2  is  a  f r o n t   s e c t i o n   view  of  the  device  of  f i gu re   1;  

F igs .   3,  4  and  5  are  d iagrammat ic   f r o n t   views,   with  some  p a r t s  

in  s e c t i o n ,   of  the  c l u t c h e s   of  the  device  in  the  d i f f e r e n t   w o r k i n g  

p o s i t i o n s ;  

Fig.   6  shows  a  modi f i ed   embodiment  of  the  device  of  f i g u r e s   1 

to  5;  a n d  

F i g .  7   is  a  p e r s p e c t i v e   view,  on  an  en larged   sca le ,   of  one  o f  

the  e l ements   of  one  of  the  c l u t c h e s   of  the  device  according   to  t h e  

i n v e n t i o n .  

The  dev ice   accord ing   to  the  i n v e n t i o n ,   a s s o c i a t e d   to  an  a u x i l i a -  



ry  motor  1,  comprises   a  t r a i n   of  gearwhee ls   2,  3,  4,  5,  6  and  7 ,  

a c t i n g   as  r e d u c t i o n   gears ,   the  f i r s t   of  said  gearwheels   being  d r i v e n  

by  the  motor  1,  and  a  d o u b l e - c l u t c h   un i t   10,  c o n t r o l l e d   by  g e a r w h e e l s  

8  and  9  meshing  with  the  gearwheels   6  and 7  r e s p e c t i v e l y ,   of  s a i d  

t r a i n   of  gea rwhee l s .   All  these  members -   with  the  e x c e p t i o n   of  t h e  

motor  1,  which  is  e x t e r n a l  -   are  mounted  i n s i d e   a  s tou t   cas ing   1 1 ,  

in to   which  p e n e t r a t e s   the  s leeve  12  which  t r a n s m i t s   the  motion  f rom 

the  loom,  and  from  which  p r o j e c t s   the  shaf t   13 -   c o a x i a l   to  t h e  

s leeve   12  -   which  c o n t r o l s   the  weaving  machine.  The  gearwhee ls   8  a n d  

9  are  mounted  f r e e l y   r o t a t a b l e   about  the  main  a x i s  a   of  the  c l u t c h  

un i t   10  of  the  d e v i c e  -   common  to  the  s leeve   12  and  to  the  sha f t   1 3  -  

and  s l i d a b l e   along  said  a x i s .  

The  u n i t   10  comprises:   a  c lu t ch   14,  c o n t r o l l e d   by  the  s l e e v e  

12  and  formed  by  a  c lu tch   element  14' ,   f i x e d l y   connec ted   to  s a i d  

s leeve   12,  and  by  a  c lu tch   element  14",  mounted  s l i d a b l e   but  n o t  

r o t a t a b l e   on  a  tube  15  f ixed   to  the  sha f t   13;  a  c lu t ch   16,  c o n t r o l l e d  

by  the  gea rwhee l s   8  and  9  and  formed  by  a  c lu t ch   element  16 ' ,   f o r m i n g  

a  s ing le   p iece   with  the  gearwheel   8,  and  by  a  c lu t ch   element  1 6 " ,  

mounted  s l i d a b l e   but  not  r o t a t a b l e   on  the  tube  15  f ixed   to  the  s h a f t  

13,  a  spr ing   17  being  i n t e r p o s e d   between  sa id   e lements   14"  of  t h e  

c lu t ch   14  and  16"  of  the  c lu tch   16,  which  spr ing   ac ts   along  the  a x i s  

of  the  sha f t   13;  and  a  pa i r   of  r o l l e r s   18,  with  which  coopera t e   f r o n t  

cams  9'  and  9"  of  the  gearwheel   9.  The  u n i t   10  a lso  comprises   a  

c o n t r o l   member  19,  which  stops  the  r o t a t i o n   of  the   motor  1  and  t h e  

f e e l e r   19'  of  which  is  c o n t r o l l e d   by  the  gearwheel   8,  and  an   e l a s t i c  

suppor t   element  20,  i n t e r p o s e d   between  the  element  16"  of  the  c l u t c h  

16  and  the  cas ing   11 .  

I t   should  be  noted  tha t   the  c lu tch   e lements   14'  and  14"  c o m p r i s e  

mutua l ly   meshing  t e e t h ,   p o s i t i o n e d   at  d i f f e r e n t   r e c i p r o c a l   d i s t a n c e s ,  

as  shown  in  f i g u r e  7   for  the  element  14 ' ,   so  t h a t   t h e i r   engagement  

for  o p e r a t i n g   the  c lu t ch   14  can  only  take  p lace   in  a  s i ng l e   and  v e r y  

p r e c i s e   p o s i t i o n .  



During  normal  o p e r a t i o n   of  the  loom,  the  motion  is  t r a n s m i t t e d  

( f i g u r e   3)  by  the  loom  i t s e l f   to  the  weaving  machine  by  way  o f  

the  s l eeve   12,  the  c lu t ch   14  and  the  s h a f t   13. 

When  an  i nconven i ence   or  a  f a u l t   a r i s e s ,   the  loom  stops  and  t h e  

s l eeve   12  t h e r e w i t h .   I t   is   in  t h i s   c o n d i t i o n   t ha t   the  s y n c h r o n i z i n g  

o p e r a t i o n   t akes   p lace :   the  motor  1  causes  the  r o t a t i o n   of  the  two 

gea rwhee l s   8  and  9  through  the  t r a i n   of  gearwhee ls   2,  3,  4,  5,  6  and  

7;  whi le   r o t a t i n g ,   the  gearwheel   9  engages  with  i t s   cams  91  and  9 "  

the  two  r o l l e r s   18;  the  gearwheels   8  and  9  are  then  a x i a l l y   s h i f t e d  

t o g e t h e r   towards  the  r i g h t   of  f i g u r e s   2  to  6;  the  c lu tch   14  is  c o n s e -  

q u e n t l y   d i s e n g a g e d ,   the  element  14"  d i s e n g a g i n g   from  the  element  1 4 ' ,  

whi le   the  c l u t c h   16  engages,   the  element  16t  t h e r e o f   engaging  t h e  

e lement   16".  At  t h i s   s tage  ( f i g u r e   4),  the  shaf t   13  is  no  l o n g e r  

connec t ed   to  the  loom  and  i t   is  i n s t e a d   connected   to  the  m o t o r  

1,  which  thus  ope ra t e s   the  weaving  machine  while  the  loom  i s  

s t a t i o n a r y .   The  p r o f i l e s   of  cams  91  and  9"  are  such  as  to  keep  t h e  

c l u t c h   16  engaged  only  through  a  l i m i t e d   r o t a t i o n   ang le   of  the  s h a f t  

13,  i n f e r i o r   to  one  turn ;   s u b s e q u e n t l y ,   the  c l u t c h  1 6   s t i l l   r e m a i n s  

engaged,   as  the  t e e t h   of  e lements   14'  and  14"  of  the  c lu t ch   1 4  -  

owing  to  the  d i f f e r e n t   r e c i p r o c a l   a n g u l a r   d i s t a n c e s  -   are  not  in  an  

engaged  p o s i t i o n   but  bear   the  ones  a g a i n s t   the  o the r s   (as  shown  i n  

f i g u r e   5)  and  the  a c t i o n   of  the  spr ing   17,  which  urges  the  g e a r w h e e l s  

8  and  9  towards  the  l e f t   of  f i g u r e   2,  is  t h e r e f o r e   i n e f f e c t i v e .   As 

the  r o t a t i o n   of  the  p a r t s   c o n t i n u e s ,   the  e lements   14'  and  14"  of  t h e  

c l u t c h   14  f i n a l l y   reach  the  p o s i t i o n   of  mutual   engagement  and,  u n d e r  

the  a c t i o n   of  the  spr ing   17,  the  c lu t ch   16  d i sengages   and  the  c l u t c h  

14  engages  again .   At  the  same  t ime,   as  the  gearwheel   8  abandons  t h e  

f e e l e r   19'  of  the  c o n t r o l   member  19  s topp ing   t h e  m o t o r   1,  t h i s   l a t t e r  

is  caused  to  s t o p .  

The  d e v i c e   has  thus  c r e a t e d   the  c o n d i t i o n s   for  a  s y n c h r o n i z a t i o n  

of  the  weaving  machine  with  the  loom  and  for  s t a r t i n g   aga in   t h e  

r e g u l a r   running   of  said  machine.   This  s y n c h r o n i z a t i o n   is  g u a r a n t e e d  



by  the  only  p o s s i b l e   p o s i t i o n   of  r e c i p r o c a l   engagement  of  the  two 

e lements   14'  and  14"  of  the  c lu tch   14,  which  p o s i t i o n   in  tu rn   d e r i v e s  

from  the  d i f f e r e n c e   of  the  angu la r   d i s t a n c e s   between  the  t e e t h   o f  

mutual  engagement  of  the  two  c lu t ch   e l emen t s .   I t   should  be  noted  t h a t  

t h i s   d i f f e r e n c e   al lows  also  a  r e c i p r o c a l   bea r ing   con tac t   between  s a i d  

e lements   onto  a  p a r t i c u l a r l y   broad  su r f ace   and  in  co r re spondence   o f  

at  l e a s t   two  d i f f e r e n t   a reas ,   t he reby   reduc ing   the  con tac t   p r e s s u r e  

and  making  the  engagement  more  s t e a d y .  

Of  cou r se ,   to  allow  the  gearwhee ls   8  and  9  to   r e t u r n   i n t o   t h e i r  

o r i g i n a l   p o s i t i o n ,   at  the  end  of  the  h e r e t o f o r e   d e s c r i b e d   w o r k i n g  

cycle   of  the  dev ice ,   i t   is  i n d i s p e n s a b l e   for  the  cams  9'  and  9"  n o t  

to  co inc ide   again  with  the  r o l l e r s   18  upon  engagement  of  the  c l u t c h  

14:  for   t h i s   purpose ,   the  gearwheels   3  and  9  have  d i f f e r e n t   s p e e d s  

(one  d e r i v i n g   the  motion  from  the  gearwheel   6,  the  o ther   from  t h e  

g e a r w h e e l  7   of  d i f f e r e n t   d iamete r ,   whereby,  in  the  case  i l l u s t r a t e d ,  

the  speed  of  the  gearwheel   9  is  h i g h e r ) .  

The  p resence   of  the  e l a s t i c   element  20  fo r  engagemen t   of  t h e  

c lu t ch   element  16"  p rovides   the  double  advantage,   of  deadening  t h e  

blows  caused  by  the  c lu tches   and  of  f a c i l i t a t i n g  -   by  e l a s t i c  

c o m p r e s s i o n  -   the  engagement  of  such  c l u t c h e s   when  the  addendums  o f  

the  oppos i t e   t e e t h   of  t h e i r   e lements   h i t   each  o t h e r .  

Figure   6  i l l u s t r a t e s   a  modi f ied   embodiment  of  the  i n v e n t i o n .  

The  gearwheels   8  and  9  are  here  caused  to  r o t a t e   by  a  s i n g l e  

gearwheel   6 ' ,   from  which  the  gearwheel   9  is  d i sengaged   when  f i n d i n g  

i t s e l f   in  the  o r i g i n a l   p o s i t i o n ,   to  the  l e f t   of  the  device  in  f i g u r e  

6.  Two  supplementary   gearwheels   21  and  22  of  d i f f e r e n t   d i amete r   a r e  

b e s i d e s   p rov ided ,   f r e e l y   r o t a t i n g   on  a  pin  23  and  with  t h e i r   t e e t h  

meshing  with  the  gearwheels  8  and  9.  In  the  a l r eady   c i t e d   l e f t  

p o s i t i o n ,   the  gearwheel   9  is  thus  caused  to  r o t a t e   by  the  gearwheel   8 

through  gearwheels   21  and  22.  The  same  f i g u r e   i l l u s t r a t e s   p i s t o n s   24 

and  25  which,  under  the  a c t i o n   of  spr ings   26  and  27,  keep  t h e  

gearwheel   9  bea r ing   aga in s t   the  stop  2 8 .  



I t   is  u n d e r s t o o d   t h a t   t h e r e   may  be  o ther   p r a c t i c a l   embodiments  

of  the  i n v e n t i o n ,   d i f f e r i n g   from  t h a t   h e r e t o f o r e   d e s c r i b e d ,   and  t h a t  

m o d i f i c a t i o n s   of  the  i l l u s t r a t e d   device  can  be  p rov ided   w i th in   t h e  

scope  of  the  i n v e n t i o n   i t s e l f .   In  p a r t i c u l a r ,   f i xed   cams  could  b e  

p r o v i d e d   to  r e p l a c e   the  r o l l e r s   18  and  the  cam-fo l lowers   app l i ed   t o  

the  gearwheel   9,  or  e l s e  -   a d v a n t a g e o u s l y  -   the  r o l l e r s   18,  i n s t e a d  

of  being  a r r anged   d i a m e t r a l l y   oppos i t e   at  equal  d i s t a n c e s   from  t h e  

axis   a,  could  have  any  angu l a r   d i s t a n c e s   and  be  d i f f e r e n t l y   s p a c e d  

from  the  axis   a.  This  a r r a n g e m e n t ,   which  would  invo lve   a  c o r r e s p o n -  

ding  d i f f e r e n t   spac ing   of  the  cams  91  and  9"  from  the  a x i s  a   on  t h e  

gearwhee l   9,  would  he lp   to  p r e v e n t   p o s s i b l e   i nconven i ences   d e r i v i n g  

from  the  i n e r t i a   of  the  c l u t c h   u n i t   10  upon  s topping  of  the  a u x i l i a r y  

motor  1 .  



1 )   Device  for   s y n c h r o n i z i n g   weaving  machines  with  looms,  of  t h e  

type  compr i s ing   a  u n i t   of  two  coaxia l   c l u t c h e s   and  an  a u x i l i a r y   m o t o r  

connected  to  sa id   u n i t   for  c o n t r o l l i n g   the  weaving  machine  t h r o u g h  

one  of  sa id   c l u t c h e s ,   when  the  dr ive   between  the  loom  and  s a i d  

machine  is  i n t e r r u p t e d   through  the  other   c l u t c h ,   c h a r a c t e r i z e d   i n  

tha t   i t   compr ises   c l u t c h   con t ro l   means  in  the  form  of  a  wheel  w i t h  

face  cams,  mounted  c o a x i a l   and  f r e e l y   r o t a t i n g   on  said  c l u t c h e s ,   b u t  

bound  t o   the  a x i a l   movements  of  an  element  of  at  l e a s t   one  of  t h e  

c l u t c h e s ,   the  sa id   wheel  being  caused  to  r o t a t e   by  the  a u x i l i a r y  

motor  t o g e t h e r   with  said  element  of  said  c l u t c h ,   and  being  a x i a l l y  

moved  t h e r e w i t h   through  coope ra t i on   of  i t s   face  cams  with  f ixed   cam- 

f o l l o w e r s ,   a g a i n s t   the  a c t i o n   of  r e tu rn   spring  means.  

2)  Device  as  in  claim  1),  wherein  said  wheel  and  said  c l u t c h  

element ,   r e c i p r o c a l l y   bound  in  t h e i r   a x i a l   movements,  are  caused  t o  

r o t a t e   at   d i f f e r e n t   speeds,   both  being  d i r e c t l y   r o t a t e d   by  the  d r i v e  

of  the  a u x i l i a r y   m o t o r .  

3)  Device  as  in  claim  1),  wherein  said  wheel  and  sa id   c l u t c h  

element,   r e c i p r o c a l l y   bound  in  t h e i r   a x i a l   movements,  are  caused  t o  

r o t a t e :   the  second  one  d i r e c t l y   by  the  dr ive   of  the  a u x i l i a r y   m o t o r ,  

and  the  f i r s t   one  by  the  second  one,  through  a  pa i r   of  a u x i l i a r y  

w h e e l s .  

4)  Device  as  in  claims  1)  to  3),  wherein  the  o ther   element  o f  

said  c l u t c h ,   the  f i r s t   element  of  which  is  bound  in  i t s   a x i a l   move-  

ments  to  sa id   c o n t r o l   wheel,  supports   on  one  side  said  spr ing  means 

and  bea r s ,   on  the  o ther   s ide,   onto  the  casing  of  the  device   t h r o u g h  

an  e l a s t i c   e l e m e n t .  

5)  Device  as  in  claims  1)  to  4),  wherein  a  member  is  p r o v i d e d  

for  s topping   the  a u x i l i a r y   motor,  said  member  compris ing  a  f e e l e r  

opera ted   d i r e c t l y   by  said  element  of  said  c lu tch   which  is  bound  i n  

i t s   a x i a l   movements  to  said  con t ro l   w h e e l .  
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