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©  Gripper  strap  with  variable  thickness  for  gripper  looms. 

©  In  a  gripper  strap  (N)  for  gripper  looms,  the 
thickness  of  the  strap  (N)  is  gradually  reduced,  over 
at  least  part  of  its  cross  section,  starting  from  an 
area  (2)  close  to  the  end  (3)  carrying  the  gripper  and 
extending  towards  the  opposite  end  (4).  In  said  strap 

(N),  the  notches  into  which  engage  the  teeth  of  the 
wheel  moving  the  strap  follow  at  a  variable  distance, 
depending  on  the  position  taken  up  therein  by  the 
neutral  bending  axis. 

Xerox  Copy  Centre 



1 EP  0  412  453  A1 2 

GRIPPER  STRAP  WITH  VARIABLE  THICKNESS  FOR  GRIPPER  LOOMS 

The  present  invention  concerns  improvements 
in  gripper  straps  for  gripper  looms,  that  is,  in  the 
straps  which  control  the  motion  of  the  grippers  and 
thus  of  the  weft  yarns  through  the  shed  of  modern 
looms. 

As  known,  with  the  improvement  in  the  perfor- 
mances  of  these  looms  -  which  technological 
progress  has  made  considerable  in  the  last  years  - 
it  has  become  particularly  important  to  give  to  the 
strap  a  configuration  which,  while  providing  for  a 
very  efficient  guiding  of  the  gripper,  also  ensures 
conditions  of  high  flexibility  in  the  areas  of  maxi- 
mum  speed,  so  as  to  reduce  to  a  minimum  the 
torque  required  to  adapt  the  strap  around  the  tooth- 
ed  wheel  causing  the  motion  thereof  and  engaging 
into  its  notches,  with  consequent  reduction  in  the 
friction  and  wear,  as  well  as  in  the  pressure  on  the 
surfaces  contacting  a  possible  curved  strap  guide. 

The  EP-81  -102588  has  already  supplied  a  so- 
lution  to  the  problem  of  varying  the  stiffness  of 
gripper  straps  along  their  length:  this  solution  con- 
sists  in  incorporating  into  a  conventional  strap  of 
normal  stiffness  a  core  or  lining  of  variable  thick- 
ness  and/or  width  along  the  strap  length. 

This  solution  is  adopted  on  a  strap  of  conven- 
tional  characteristics,  in  order  to  increase  the  stiff- 
ness  in  the  areas  of  the  strap  which  turn  out  to  be 
more  flexible  than  desirable  (for  instance  close  to 
the  grippers). 

Technique  has  besides  provided  in  the  mean- 
time  highly  rigid  gripper  straps  (usually  with  ribbed 
section),  which  are  thus  apt  to  ensure  a  very  pre- 
cise  guiding  of  the  gripper,  but  for  which  the  op- 
posite  problem  arises,  namely  that  of  reducing  the 
stiffness  in  correspondence  of  the  strap  areas 
where  a  high  flexibility  thereof  is  required.  This  is 
what  happens  for  example  in  straps  equipping 
looms  wherein  the  system  to  control  strap  motion 
inside  the  shed  is  that  object  of  the  EP-A1  -275479, 
this  system  being  characterized  by  using  gripper 
straps  with  ribbed  sec  tion  having  at  least  one 
longitudinal  recess,  and  strap  guiding  elements 
having  bilateral  guides  engaging  said  recess  of  the 
straps.  The  straps  used  for  this  system  are  in  fact 
particularly  rigid  because  of  their  ribbed  section 
with  great  overall  thickness  (required  to  form  said 
recess  and  allow  proper  engagement  with  said 
guides  and  precise  guiding  of  the  gripper  at  the 
centre  of  the  shed).  Similar  situations  can  besides 
arise  also  with  other  types  and  arrangements  of 
gripper  straps. 

The  problem  of  varying  the  stiffness  of  gripper 
straps  along  their  length  is  now  solved  in  a  fully 
original  way  by  the  present  invention,  which  sup- 
plies  a  gripper  strap  for  looms  characterized  in  that 

its  thickness  is  gradually  reduced,  over  at  least  part 
of  its  cross  section,  starting  from  an  area  close  to 
the  end  carrying  the  gripper  and  extending  towards 
the  opposite  end. 

5  If  -  as  it  usually  happens  -  the  strap  is  of  the 
type  moved  by  a  toothed  wheel  with  reciprocating 
motion,  the  teeth  of  which  engage  into  notches 
formed  along  said  strap,  the  distance  between  said 
notches  in  the  strap  according  to  the  invention  can 

w  be  varied  according  to  the  position  taken  up  therein 
by  the  neutral  bending  axis. 

Preferably,  the  gripper  strap  according  to  the 
invention  is  of  the  type  having  longitudinal  stiffen- 
ing  ribs,  and  its  thickness  will  advantageously  be 

75  reduced  only  in  correspondence  of  said  longitudi- 
nal  ribs,  as  far  as  causing  the  end  of  the  strap 
opposite  to  that  carrying  the  gripper  to  take  up  a 
flat  rectangular  shape. 

The  decrease  in  thickness  of  the  strap  (or  of  its 
20  ribs)  can  be  continuous  and  uniform  or,  alternative- 

ly,  discontinuous  by  steps,  along  the  length  of  the 
strap.  It  can  furthermore  be  uniform,  or  not  uniform, 
across  the  width  of  the  strap,  giving  rise  to  sym- 
metrical  or  asymmetrical  sections,  according  to 

25  cases. 
In  a  particularly  preferred  embodiment,  the 

gripper  strap  according  to  the  invention  has  the 
following  cross  section:  a  channel  or  C  section 
whose  flanges  forming  said  ribs  have  a  constant 

30  thickness  in  the  area  of  the  strap  end  carrying  the 
gripper;  a  channel  or  C  section  whose  flanges 
forming  said  ribs  have  a  gradually  decreasing 
thickness  in  an  area  adjacent  to  the  previous  one 
and  extending  therefrom;  and  a  rectangular  or  T 

35  section  in  the  area  of  the  strap  end  opposite  to  that 
carrying  the  gripper. 

The  invention  will  now  be  described  in  further 
detail,  with  reference  to  the  accompanying  draw- 
ings,  which  illustrate  some  preferred  embodiments 

40  thereof  and  in  which: 
Fig.  1  is  a  diagram  showing  part  of  the  winding 
path  of  a  gripper  strap  in  a  gripper  loom; 
Fig.  2  is  a  perspective  view  of  a  first  embodi- 
ment  of  the  strap  according  to  the  invention, 

45  with  continuously  varying  thickness; 
Fig.  3  is  a  side  view  of  the  strap  embodiment 
shown  in  fig.  2; 
Figs.  4  and  5  are  cross  section  views  in  cor- 
respondence  of  the  ends  of  the  strap  embodi- 

50  ment  of  fig.  2  (respectively  along  the  lines  IV-IV 
and  V-V  of  fig.  3); 
Fig.  6  is  a  perspective  view  of  a  second  embodi- 
ment  of  the  strap  according  to  the  invention, 
wherein  the  thickness  varies  discontinuously  by 
steps; 

2 
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Figs.  7  and  8,  9,  10,  are  a  side  view  of  the  strap 
embodiment  of  fig.  6,  and  three  cross  section 
views  in  correspondence  of  its  ends  and  of  its 
central  part; 
Fig.  11  is  a  perspective  view  of  a  third  embodi- 
ment  of  the  strap  according  to  the  invention; 
Figs.  1  2  and  13,  14,  are  a  side  view  of  the  strap 
embodiment  of  fig.  11,  and  two  cross  section 
views  in  correspondence  of  its  ends; 
Fig.  15  shows  the  strap  of  fig.  2  into  engage- 
ment  with  the  toothed  wheel  causing  its  motion; 
and 
Fig.  16  is  a  plan  view  of  any  one  of  the  strap 
embodiments  of  figs.  2  to  15,  placing  in  evi- 
dence  the  varying  distances  between  the 
notches  into  which  engage  the  wheel  teeth. 
With  reference  to  the  drawings,  it  can  be  seen 

from  fig.  1  how  the  gripper  strap  N,  carrying  the 
gripper  P  through  the  warp  shed  of  the  loom  T,  has 
to  be  particularly  flexible  in  correspondence  of  its 
part  caused  to  adhere  -  by  conventional  guide 
means  P1  and  P2  -  to  the  wheel  R  controlling  its 
motion,  the  teeth  of  which  engage  into  its  notches. 
According  to  the  invention,  this  is  obtained  -  in  the 
case  of  particularly  rigid  straps  -  by  gradually  re- 
ducing  the  thickness  of  the  strap  over  at  least  part 
of  its  section,  starting  from  an  area  2  close  to  the 
end  3  carrying  the  gripper  and  extending  towards 
the  opposite  end  4. 

In  the  embodiments  illustrated  on  the  accom- 
panying  drawings,  the  strap  N  according  to  the 
invention  is  of  the  type  with  channel  section,  having 
lateral  longitudinal  stiffening  ribs  1  ,  for  the  gripper 
to  be  properly  guided  at  the  centre  of  the  shed. 

The  configuration  of  the  strap  N  shown  in  figs. 
2  to  5  is  such  that  only  the  ribs  1  are  gradually  and 
evenly  reduced  in  thickness,  so  as  to  be  totally 
eliminated  in  correspondence  of  its  end  4,  while 
the  remaining  part  of  the  strap  N  keeps  its  thick- 
ness  unvaried.  Said  strap  end  4  thus  takes  up  a 
perfectly  rectangular  and  relatively  thin  symmetri- 
cal  section  (fig.  5),  which  is  fully  apt  to  guarantee  a 
high  flexibility  of  the  strap  in  this  area.  In  the 
adjacent  areas  the  flexibility  will  be  similar,  while 
the  strap  will  then  gradually  stiffen  towards  its  end 
3  carrying  the.  gripper,  taking  up  its  maximum 
thickness  between  said  end  3  and  the  area  2  from 
which  the  ribs  1  start  to  grow  thinner. 

A  gripper  strap,  similar  to  that  shown  in  figs.  2 
to  5,  is  illustrated  in  figs.  6  to  10:  the  only  dif- 
ference  in  respect  of  the  previous  embodiment  is 
that  the  thickness  of  this  strap  varies  discontinu- 
ously,  by  steps,  along  its  full  length.  Thus,  a  first 
length  5  of  maximum  uniform  thickness,  in  cor- 
respondence  of  the  end  area  carrying  the  gripper 
(its  cross  section  is  shown  in  fig.  8),  is  followed  - 
between  points  6  and  7  -by  a  length  8  of  reduced 
thickness  of  the  ribs  1  (cross  section  shown  in  fig. 

9)  and  then  -  beyond  point  7  -  by  a  final  length  9 
wherein  the  ribs  1  are  eliminated  and  the  strap 
takes  up  a  thin  rectangular  section  (fig.  10).  Also  in 
this  case,  1  the  strap  always  keeps  a  symmetrical 

5  cross  section. 
Finally,  in  the  embodiment  of  figs.  11  to  14,  the 

ribs  1  of  the  strap  are  again  gradually  and  evenly 
reduced  in  thickness,  but  said  reduction  is  more 
pronounced  -  in  respect  of  the  strap  embodiment 

70  of  figs.  2  to  5  -  whereby  the  strap  end  10,  opposite 
to  the  end  3  carrying  the  gripper,  takes  up  a  T 
section,  as  shown  in  fig.  14. 

In  all  the  straps  described  and  illustrated  so  far, 
the  cross  section  is  perfectly  symmetrical.  It  could 

75  however  be  provided  for  the  strap  -  having  a  ribbed 
or  non-ribbed  section  -  to  be  unevenly  reduced  in 
thickness  across  its  width,  in  which  case,  the  cross 
section  of  the  strap  would  be  asymmetrical. 

In  straps  as  those  described  and  illustrated 
20  heretofore,  particular  care  has  to  be  taken  in  dis- 

tributing  along  their  length  the  notches  into  which 
engage  the  teeth  of  the  wheel  controlling  their 
motion. 

It  is  known  in  fact  that,  on  winding  the  strap  N 
25  around  the  toothed  wheel  R,  the  position  of  the 

neutral  bending  axis  of  the  strap  coincides  with  the 
pitch  circle  of  the  wheel  (fig.  15).  Consequently,  the 
distance  between  the  notches  along  the  strap  is 
determined  by  the  ratio  between  pitch  circle  and 

30  number  of  teeth  of  said  wheel. 
On  the  other  hand,  as  the  strap  varies  in 

shape,  dimensions  and  material,  its  neutral  bending 
axis  takes  up  different  positions.  This  particularly 
happens  when  -  according  to  the  invention  -  the 

35  strap  thickness  varies  over  its  length  in  the  ways 
seen  heretofore,  or  in  different  ways. 

Thus,  in  order  to  prevent  strap  elongation  when 
it  winds  around  the  toothed  wheel  controlling  its 
motion  -  seen  that  the  pitch  winding  circle  varies 

40  on  varying  of  the  position  of  the  neutral  bending 
axis  -the  distance  between  the  notches  into  which 
engage  the  wheel  teeth  should  vary  over  the  length 
of  the  strap. 

This  is  provided  for  by  the  invention,  for  a 
45  correct  motion  of  the  strap,  by  positioning  -  as 

shown  in  fig.  16  -  the  notches  11,  formed  along  the 
strap  N,  at  an  equal  reciprocal  distance  (p)  in  the 
area  3  of  uniform  thickness  carrying  the  gripper, 
and  by  positioning  instead  said  notches  11  at  in- 

50  creasing  distances  (pv)  in  the  strap  area  2  of 
gradually  decreasing  thickness  (particularly,  in  the 
case  illustrated,  the  thickness  of  its  two  lateral  ribs 
1)- 

55 
Claims 

1)  Gripper  strap  for  gripper  looms,  characterized  in 
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that  its  thickness  is  gradually  reduced,  over  at  least 
part  of  its  cross  section,  starting  from  an  area  close 
to  the  end  carrying  the  gripper  and  extending  to- 
wards  the  opposite  end. 
2)  Gripper  strap  as  in  claim  1),  wherein  the  de-  5 
crease  in  thickness  is  continuous  and  uniform 
along  the  length  of  the  strap. 
3)  Gripper  strap  as  in  claim  1),  wherein  the  de- 
crease  in  thickness  is  discontinuous,  by  steps, 
along  the  length  of  the  strap.  10 
4)  Gripper  strap  as  in  claim  1),  wherein  the  de- 
crease  in  thickness  is  uniform  across  the  width  of 
the  strap. 
5)  Gripper  strap  as  in  claim  1),  of  the  type  moved 
by  a  toothed  wheel  with  reciprocating  motion,  the  75 
teeth  of  which  engage  into  notches  formed  along 
the  strap,  characterized  in  that  the  distances  be- 
tween  said  notches  in  the  strap  are  varied  accord- 
ing  to  the  position  taken  up  therein  by  the  neutral 
bending  axis.  20 
6)  Gripper  strap  for  gripper  looms,  of  the  type 
having  longitudinal  stiffening  ribs,  characterized  in 
that  the  thickness  of  the  strap  is  gradually  reduced 
in  correspondence  of  said  longitudinal  ribs,  starting 
from  an  area  close  to  the  end  carrying  the  gripper  25 
and  extending  towards  the  opposite  end. 
7)  Gripper  strap  as  in  claim  6),  wherein  the  de- 
crease  in  thickness  is  continuous  and  uniform 
along  the  length  of  the  strap. 
8)  Gripper  strap  as  in  claim  6),  wherein  the  de-  30 
crease  in  thickness  is  discontinuous,  by  steps, 
along  the  length  of  the  strap. 
9)  Gripper  strap  as  in  claim  6),  wherein  the  de- 
crease  in  thickness  is  uniform  across  the  width  of 
the  strap.  35 
10)  Gripper  strap  as  in  claim  6)  having:  a  channel 
or  C  section  whose  flanges  forming  said  ribs  have 
a  constant  thickness  in  the  area  of  the  strap  end 
carrying  the  gripper;  a  channel  or  C  section  whose 
flanges  forming  said  ribs  have  a  gradually  decreas-  40 
ing  thickness  in  an  area  adjacent  to  the  previous 
one  and  extending  therefrom;  and  a  rectangular 
sec  tion  in  the  area  of  the  straplend  opposite  to 
that  carrying  the  gripper. 
11)  Gripper  strap  as  in  claim  6)  having:  a  channel  45 
or  C  section  whose  flanges  forming  said  ribs  have 
a  constant  thickness  in  the  area  of  the  strap  end 
carrying  the  gripper;  a  channel  or  C  section  with 
flanges  of  decreasing  thickness,  followed  by  a  rec- 
tangular  section  and  then  by  a  T  section,  in  an  area  50 
adjacent  to  the  previous  one  and  extending  there- 
from;  and  a  T  section  in  the  area  of  the  strap  end 
opposite  to  that  carrying  the  gripper. 
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