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©  Arrangement  for  controlling  the  movement  of  the  weft  conveying  grippers  in  shuttleless  looms. 

In  a  shuttleless  loom,  the  movement  of  the  weft 
conveying  grippers  is  controlled  by  straps  moved  forward 
and  backward  by  gearwheels  mounted  at  the  loom  shed 
ends,  the  peripheral  teeth  of  said  gearwheels  engaging  with 
longitudinally  aligned  slots  provided  at  the  centre  of  the 
straps.  The  engagement  between  the  straps  and  the  gear- 
wheels  is  constant  and  precise  over  a  wide  arc  of  each  of  the 
wheels,  thanks  to  the  guiding  action  (extending  over  the 
whole  of  said  arc)  provided  by  a  narrow  belt  endlessly 
wound  about  guide  pins  and  engaging  with  its  slots  the 
gearwheel  teeth  to  act  on  the  lateral  portions  of  the  strap. 



This  i n v e n t i o n   r e l a t e s   to  impor tan t   improvements  in  the  means 

for   c o n t r o l l i n g   the  r e c i p r o c a t i n g   movement  of  the  weft  c o n v e y i n g  

g r i p p e r s   in  s h u t t l e l e s s   l ooms .  

As  known,  one  of  the  most  se r ious   problems  in  s h u t t l e l e s s   looms 

is  the  c o n t r o l   of  the  r e c i p r o c a t i n g   movement  of  the  weft  c o n v e y i n g  

g r i p p e r s ,   and  t h i s   problem  is  the  more  d i f f i c u l t   to  solve  the  h i g h e r  

the  loom  s p e e d .  

A  r e c e n t   s o l u t i o n   to  t h i s   problem  has  been  proposed  in  t h e  

European  P a t e n t   A p p l i c a t i o n   N.  82103943.5  f i l e d   by  the  same  A p p l i -  

c an t ,   p rov id ing   an  ar rangement   for  c o n t r o l l i n g   the  movement  of  t h e  

weft  conveying  g r i p p e r s   which  makes  u s e  -   in  known  manner  -   of  a  p a i r  

of  gearwheels   pe r fo rming   r e c i p r o c a t i n g   r o t a t i o n s   a t  t h e   loom  s h e d  

ends,  and  of  a  p a i r   of  g r i ppe r   advancement  s t r aps   engaging,  t h r o u g h  

l o n g i t u d i n a l l y   a l i gned   c e n t r a l   s lo t s   t h e r e o f ,   with  the  t ee th   of  s a i d  

gea rwhee l s .   This  a r rangement   p rovides   for  f ixed  cont inuous   g u i d e s  

ex tend ing   over  a  vide  arc  of  the  gea rwhee l s ,   along  the  p e r i p h e r y  

t h e r e o f   and  at  a  shor t   d i s t a n c e   the re f rom,   and  ac t ing   on  both  l a t e r a l  

p o r t i o n s   of  the  s t r a p s ,   to  the  side  of  said  s l o t s ,   to  keep  them  i n  

c o n s t a n t   and  p r e c i s e   engagement  with  said  gearwheels   along  said  a r c .  

Although  r e p r e s e n t i n g   c o n s i d e r a b l e   p rogress   over  the  p r e v i o u s l y  

known  a r t  -   p a r t i c u l a r l y   with  regard   to  the  high  accuracy  of  e n g a g e -  

ment  between  the  gearwheel   t ee th   and  the  s t rap   s l o t s ,   the  smoothness  

of  the  engagement  between  said  t ee th   and  s l o t s ,   the  s t raps   f l e x i b i -  

l i t y   and  the  c o n t i n u i t y   of  t h i s   f l e x i b i l i t y   th roughout   the  e x t e n t  

of  the  s t r a p s ,   the  d i s t r i b u t i o n   of  s t r e s s e s   in  the  s t raps   and  t h e  

cons tancy   of  a c c u r a t e   engagement  between  gearwheels   and  s t r ap s   o v e r  

the  e n t i r e   l ength   through  which  th i s   engagement  e x t e n d s  -   the  above  

s o l u t i o n   however  appeared  to  p resen t   some  inconven iences   as,  for  e x -  

ample,  the  d i f f i c u l t y   of  a  s u f f i c i e n t l y   accu ra t e   and  close  e n g a g e -  



ment  and  con tac t   between  the  g r i p p e r   s t r aps   and  the  gearwheels   f o r  

the  advancement  t h e r e o f ,   the  cost   of  the  con t inuous   f ixed   g u i d e s  

which  r e q u i r e   a n t i f r i c t i o n   l i n i n g s  o n   t h e i r   i n n e r  w o r k i n g   s u r f a c e ,  

the  r e q u i r e m e n t  -   d i f f i c u l t   to  s a t i s f y  -   of  a  high  p r e c i s i o n   in  t h e  

assembly   p o s i t i o n   of  said  gu ides ,   and  the  high  weight  and  cost   of  t h e  

s t r a p s   which  also  r e q u i r e   heavy  and  c o s t l y   a n t i f r i c t i o n   l i n i n g s   a l o n g  

t h e i r   e n t i r e   l e n g t h .  

To  p reven t   these   i n c o n v e n i e n c e s ,   the  p r e s e n t   i n v e n t i o n   p r o v i d e s  

an  improved  ar rangement   for  c o n t r o l l i n g   the  movement  of  the  weft  c o n -  

veying  g r i p p e r s   in  s h u t t l e l e s s   looms -   of  the  type  using  a  pa i r   o f  

gea rwhee l s   which  perform  short   r e c i p r o c a t i n g   r o t a t i o n s   at  the  loom 

s h e d   ends,  and  a  pa i r   of  g r i p p e r   advancement  s t r aps   having  l o n g i t u -  

d i n a l l y   a l i g n e d   c e n t r a l   s l o t s   engaging  with  the  t e e t h   of  said  g e a r -  

w h e e l s  -   c h a r a c t e r i z e d   in  t h a t   i t   compr ises ,   for  each  gearwheel   and  

fo r   each  advancement  s t r a p ,   at  l e a s t   one  narrow  b e l t   e n d l e s s l y   wound 

about   guide  p ins ,   which  cause  a  p o r t i o n   t h e r e o f   to  adhere  a g a i n s t  

the  l a t e r a l   po r t i ons   of  the  s t rap   in  order   to  p ress   th i s   l a t t e r   i n t o  

engagement  with  a  wide  arc  of  the  g e a r w h e e l .  

The  arrangement   p r e f e r a b l y   p r o v i d e s ,   for  each  gearwheel   and  s t r a p ,  

a  s i n g l e   metal  be l t   (i;hich  could  also  be  of  p l a s t i c   or  c o m p o s i t e  

m a t e r i a l ) ,   comprising  s l o t s   s i m i l a r   to  those  of  the  s t r a p s   f o r  

engaging  the  t ee th   of  the  gearwhee ls ,   but  i t   could  a l t e r n a t i v e l y  

p r o v i d e   a  pa i r   of  p a r a l l e l   b e l t s   for  each  gearwheel ,   a c t i n g   only  on 

the  s ides   of  the  s t r a p s .  

The  be l t   guide  pins  of  the  ar rangement   accord ing   to  the  i n v e n t i o n  

may  be  f ixed   p ins ,   onto  which  the  b e l t s   wind  and  are  apt  to  s l i d e  

-  being  caused  to  r o t a t e   by  the  g e a r w h e e l s  -   or  pins  p rovided   w i t h  

a  r o t a t i n g   bush  or  bea r ing .   P a r t i c u l a r l y   in  the  f i r s t   case ,   i t   w i l l  

be  a p p r o p r i a t e   to  l ine   the  inner   side  of  the  metal  b e l t s   with  a  s u i t -  

able  a n t i f r i c t i o n   m a t e r i a l .  

The  i n v e n t i o n   w i l l   now  be  de sc r ibed   in  f u r t h e r   d e t a i l ,   with  r e -  

f e r e n c e   to  the  accompanying  drawing,  which  i l l u s t r a t e s   an  embodiment 



o f  t h e   a r rangement   for  c o n t r o l l i n g   the  movement  of  the  g r i p p e r s   a c c o r -  

ding  to  the  i n v e n t i o n   i t s e l f   and  in  which:  

Figure  1  is  a  l a t e r a l   view  of  the  a r rangement ,   in  c o r r e s p o n d e n c e  

of  one  of  the  gearwheels   moving  forward  the  s t rap   at  one  end  of  t h e  

loom;  

Figure   2  i s   a  c r o s s - s e c t i o n   view  on  the  l i ne   I I - I I   of  f i g u r e  

1,  showing  a  d e t a i l   of  the  arrangement   according   to  the  i n v e n t i o n ;  

a n d  

Figure   3  shows  an  embodiment  of  the  guide  pins  for   the  b e l t   o f  

the  a r rangement   of  f i g u r e   1,  which  is  a l t e r n a t i v e   to  t h a t   shown  i n  

f i g u r e   2 .  

With  r e f e r e n c e   to  the  drawing,  the  a r rangement   accord ing   to  t h e  

i n v e n t i o n   compr ises ,   on  each  side  of  a  loom,  a  gearwheel   1  c o n t r o l -  

l i ng   a  s t r ap   2,  to  impar t   on  said  s t rap   and  on  the  g r i p p e r   c a r r i e d  

t he r eby   the  t o - a n d - f r o   movements  which  govern  the  i n s e r t i o n   of  t h e  

weft  yarn  in to   the  loom.  

The  s t r ap   2  comprises   at  i t s   cent re   a  row  of  e longa ted   r e c t a n -  

g u l a r   s l o t s   3,  through  which  i t   engages  with  the  p e r i p h e r a l   t e e t h  

4  -   of  co r r e spond ing   or  complementary  shape  -   of  the  gearwheel   1 ,  

over  a  wide  arc  t h e r e o f .  

The  arc  of  the  gearwheel   1,  over  which  the  s t r a p   2  ex tends ,   i s  

de te rmined   by  the  a c t i o n   of  a  be l t   5,  e n d l e s s l y   wound  about  g u i d e  

pins  6,  7,  8  and  9,  which  are  s u i t a b l y   p o s i t i o n e d   in  r e s p e c t   of  t h e  

gearwheel   1.  I t   is  a  narrow  metal  b e l t ,   compris ing  at  i t s   cen t re   a  

row  of  s l o t s   5a,  s i m i l a r   to  the  s lo t s   3  of  the  s t r ap   2  and  also  a p t  

to  engage  with  the  t e e t h   4  of  the  gearwheel  1.  A  wide  po r t i on   of  t h e  

b e l t   5  is  forced  to  wind  around  the  pe r iphe ry   of  the  gearwheel   1 ,  

so  as  to  in  turn  force   the  s t rap   2  aga ins t   sa id   p e r i p h e r y ,   over  a  

c o r r e s p o n d i n g l y   wide  a rc ,   and  to  move  forward  and  backward  t h e r e w i t h ,  

d r iven   by  the  t ee th   4 .  

The  pins  about  which  the  be l t   5  winds  may  be  f ixed  p in s ,   a s  

shown  in  f i gu re   2  with  r e f e r e n c e   to  the  pin  6,  in  which  case  the  b e l t  



must  e a s i l y   be  able  to  s l i de   on  the  su r face   of  such  p ins ,   with  a  

minimum  f r i c t i o n .   Hence,  in  t h i s   case,   the  inner   su r face   of  the  b e l t  

w i l l   be  l i ned   with  a n t i f r i c t i o n   m a t e r i a l .  

A l t e r n a t i v e l y ,   the  pins  about  which  the  b e l t   winds  may  c o m p r i s e  

an  e x t e r n a l   bush  or  bea r ing   10,  as  shown  in  f i gu re   3  with  r e f e r e n c e  

to  the  pin  6a,  to  ensure  l e s s   f r i c t i o n .   In  t h i s   case,   the re   w i l l   be  

no  s l i d i n g   a c t i o n   between  the  b e l t   and  the  pin,   when  the  b e l t   is  mo- 

ving,   and  i t   wi l l   not  be  n e c e s s a r y   to  l ine   the  inner   su r f ace   of  t h e  

b e l t   5  with  a n t i f r i c t i o n   m a t e r i a l .  

As  s t a t e d ,   the  b e l t   is  u s u a l l y   of  metal   (for  i n s t a n c e ,   formed 

from  a  s t e e l   s t r i p ,   0.2  to  0.3  mm  t h i c k ) ;   n o n e t h e l e s s ,   a  l a m i n a t e d  

p l a s t i c   b e l t   or  a  composite  b e l t   ( for   i n s t a n c e ,   of  metal   l i n e d   w i t h  

p l a s t i c   m a t e r i a l )   could  also  be  u s e d .  

F u r t h e r m o r e  -   a l though  not  shown -  the  p o s s i b i l i t y   should  a l s o  

be  p rovided   to  a d j u s t   the  p o s i t i o n   of  one  or  more  of  the  pins  6,  7,  8 

and  9,  in  order   to  put  the  b e l t   5  under  t e n s i o n   and  s u i t a b l y   a d j u s t  

i t s   p o s i t i o n   in  r e s p e c t   of  the  pe r iphe ry   of  the  gearwheel   1,  so  a s  

to  ob ta in   the  most  e f f i c i e n t   engagement  of  said  b e l t   with  the  t e e t h  

4,  and  above  a l l   with  the  s t rap   2,  in  order  to  keep  i t   p r e s s e d  

a g a i n s t   the  p e r i p h e r y   of  the  gearwheel  1  to  ensure  c o r r e c t   o p e r a t i o n .  

The  advantage  of  the  ar rangement   compris ing  the  b e l t ,   a c c o r d i n g  

to  the  p r e s e n t   i n v e n t i o n ,   l i e s   in  the  fac t   of  e l i m i n a t i n g   a l l  

r e l a t i v e   s l i d i n g   between  the  s t r ap   2  and  the  means  des igned   to  p r e s s  

i t   a g a i n s t   the  gearwheel   1  and  cause  i t   to  engage  with  the  t e e t h   4  

t h e r e o f   (as  opposed  to  previous   a r r angemen t s ,   using  guides  o r  

r o l l e r s ) .   This  reduces  f r i c t i o n   to  a  c o n s i d e r a b l e   ex ten t   and  a l l o w s  

to  avoid  the  a n t i f r i c t i o n   l i n i n g s   always  used  in  the  pas t   for  t h e  

g r i p p e r   s t r a p s ,   thereby   e v i d e n t l y   reducing   and  l i m i t i n g   the  i n e r t i a  

of  the  moving  masses  and  r e s u l t i n g   into  a  c o n s i d e r a b l e   weight  and  

cost  saving.   Even  if  the  a n t i f r i c t i o n   m a t e r i a l   is  s t i l l   used  for  t h e  

inner   l i n i n g   of  the  b e l t   5,  i t   is  used  in  very  small  q u a n t i t i e s  -   on 

account   of  the  very  l i m i t e d   length  of  said  be l t   compared  to  t h e  



l e n g t h   of  the  s t r a p  -   such  as  not  to  a p p r e c i a b l y   i n t e r f e r e   with  t h e  

a f o r e m e n t i o n e d   a d v a n t a g e s .  

In  a d d i t i o n ,   i t   is  ev ident   tha t   the  a r r angemen t   accord ing   t o  

the  i n v e n t i o n   provides   a  very  p rec i se   guiding  a c t i o n ,   which  is  most  

apporopr ia te   for  o b t a i n i n g   the  engagement  of  the  s t r a p s   over  a  wide  

arc   of  the  gearwheels   for  the  advancement  t h e r e o f ,   with  a  l i m i t e d  

t r a c t i v e   e f f o r t   in  the  be l t   (as  the  bending  moment  r e q u i r e d   f o r  

curv ing   the  s t rap   and  cause  i t   to  adhere  to  the  gearwheel   i s  

s u c c e s s i v e l y   gua ran teed   by  the  two  pins  6  and  9,  a r r a n g e d   at  the  ends  

where  the  s t r ap   engages  the  gearwheel  and  where  i t   l eaves   the  same) 

and  thus  with  abso lu t e   sa fe ty   for  a  very  long  o p e r a t i n g   l i f e   of  t h e  

mechan i sm.  

I t   is  unders tood   tha t   other   embodiments  of  the  a r r angemen t ,   o r  

m o d i f i c a t i o n s   of  those  h e r e t o f o r e   d e s c r i b e d ,   are  p o s s i b l e   and  can  

e a s i l y   be  dev i sed   by  the  s k i l l e d   in  the  a r t .   Consequen t ly ,   they  a l l  

f a l l   w i t h i n   the  scope  of  the  p re sen t   i n v e n t i o n .   For  i n s t a n c e ,   t h e  

b e l t   5  i l l u s t r a t e d   in  the  accompanying  drawings ,   which  is  of  the  same 

width  as  the  s t rap   2  and  is  provided  with  s l o t s   for  engaging  t h e  

t e e t h   4,  could  be  r ep laced   by  a  pa i r   of  narrow  p a r a l l e l   s h o r t l y  

spaced  b e l t s ,   p o s i t i o n e d   at  the  sides  of  the  t e e t h   4  and  engaging  t h e  

edges  of  the  s t rap   2.  The  b e l t   5  could  also  be  p rov ided   with  t e e t h   o r  

p r o j e c t i o n s ,   apt  to  engage  the  a l ready   e x i s t i n g   s l o t s   3  of  the  s t r a p  

2,  or  o ther   s lo t s   s p e c i f i c a l l y   provided  t h e r e i n   ( for   i n s t a n c e ,   at  t h e  

s ides   of  the  s lo t s   3),  thereby   improving  the  s o l i d a r i t y   between  t h e  

b e l t   5  and  the  s t rap   2.  Also  s o l u t i o n s   of  t h i s   type  f a l l ,   as  to  what  

has  been  said,   wi th in   the  scope  of  the  p r e sen t   i n v e n t i o n .  



1)  An  a r rangement   for  c o n t r o l l i n g   the  movement  of  the  weft  c o n -  

veying  g r i p p e r s   in  s h u t t l e l e s s   looms,  of  the  type  using  a  pa i r   o f  

gearwhee ls   which  perform  short   r e c i p r o c a t i n g   r o t a t i o n s   at  the  loom 

shed  ends  and  a  pa i r   of  g r ippe r   advancement  s t r ap s   having  l o n g i t u -  

d i n a l l y   a l i g n e d   c e n t r a l   s l o t s   engaging  with  the  t e e t h   of  sa id   g e a r -  

whee l s ,   c h a r a c t e r i z e d   in  tha t   i t   comprises ,   for  each  gearwheel  a n d  

for   each  advancement  s t r a p ,   at  l e a s t   one  narrow  b e l t   e n d l e s s l y   wound 

about   guide  p ins ,   which  cause  a  po r t i on   t h e r e o f   to  adhere  a g a i n s t  

the  l a t e r a l   p o r t i o n s   of  the  s t rap   in  order  to  press   t h i s   l a t t e r   i n t o  

engagement  with  a  wide  arc  of  the  g e a r w h e e l .  

2)  An  a r rangement   as  in  claim  1,  wherein  for  each  gearwheel   a n d  

s t r a p   a  s i ng l e   b e l t   is  p rovided ,   compris ing  s l o t s   s i m i l a r   to  t h o s e  

of  the  s t r a p s   for  engaging  the  gearwheel  t e e t h .  

3)  An  a r rangement   as  in  claims  1  and  2,  wherein  the  guide  p i n s  

are  f i x e d   p i n s .  

4)  An  a r rangement   as  in  claims  1  and  2,  wherein  the  guide  p i n s  

are  pins  p rov ided   with  a  r o t a t i n g   bush  or  b e a r i n g .  

5)  An  a r rangement   as  in  claims  1  to  4;  wherein  the  be l t   is   o f  

m e t a l .  

6)  An  a r rangement   as  in  claims  1  to  4,  where in   the  be l t   is   o f  

l a m i n a t e d   p l a s t i c .  

7)  An  a r rangement   as  in  claims  1  to  4,  wherein  the  b e l t   is  o f  

composi te   m a t e r i a l .  

8)  An  a r rangement   as  in  claims  1  to  7,  wherein  the  be l t   c o m p r i -  

ses  p r o j e c t i o n s   apt  to  engage  into  co r respond ing   s l o t s   of  the  a d v a n -  

cement  s t r a p s .  
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