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©  Selector  of  bimorphous  piezoelectric  cell  type  for  needles  of  textile  machine. 

©  A  selector  for  use  in  textile  machines,  in  particu- 
lar  for  forming  hosiery  and  knitwork  and  comprising 
a  series  of  needles  (1)  disposed  peripherally  on  a 
rotary  drum  (2)  or  on  a  fixed  bed  and  arranged, 
when  selected,  to  intercept  textile  yarns  in  order  to 
obtain  an  article  with  particular  patterns  and/or  col- 
ours.  The  selector  comprises  a  bimorphous  piezo- 
electric  cell  (8)  of  known  type  clamped  at  one  end 
(12)  between  support  elements  of  insulating  material 
and  carrying  at  its  free  end  an  arm  (17)  operating  on 
an  oscillating  cam  (21)  which,  following  the  passage 
of  current  within  said  piezoelectric  cell  (8)  and  its 
consequent  deflection,  acts  on  said  needles  (1)  to 
cause  their  selection  and/or  deselection  and  obtain 
the  particular  pattern  and/or  colour  required  on  the 
finished  fabric. 
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SELECTOR  OF  BIMORPHOUS  PIEZOELECTRIC  CELL  TYPE  FOR  NEEDLES  OF  TEXTILE  MACHINES 

This  invention  relates  to  a  needle  selector  for 
textile  machines,  in  particular  for  machines  used  for 
forming  hosiery  and  knitwear. 

Various  machines  of  the  aforesaid  types  are 
known.  For  example,  linear  knitting  machines  are 
known,  the  essential  part  of  which  is  a  carriage 
driven  with  reciprocating  motion  and  carrying  elec- 
tromagnets  to  upwardly  or  downwardly  urge  bars 
which  engage  the  butts  of  needles  lying  in  a  fixed 
bed  facing  the  carriage.  These  bars  are  moved  by 
the  action  of  oscillating  cams  which  cause  the  bars 
to  rise,  and  with  them  the  needles  so  that  they  grip 
the  yarn. 

Another  example  of  the  aforesaid  type  of  ma- 
chine  comprises  a  series  of  needles  disposed  pe- 
ripherally  on  a  rotary  drum  and  arranged  to  inter- 
cept  in  known  manner  the  appropriate  textile  yarns 
which  are  carried  by  known  members  positioned  in 
the  vicinity  of  said  drum.  To  produce  this  intercep- 
tion,  the  needles  are  moved  to  a  variable  height  in 
predetermined  sequence  to  cooperate  with  the  ap- 
propriate  yarns  and  thus  obtain  the  required  pat- 
terns  with  different  stitches  and/or  colours. 

The  needles  are  moved  by  a  system  of  cams 
which  act  consecutively  on  the  ends  of  said  nee- 
dles  to  lift  them  and  so  enable  a  pointed  part 
carried  by  each  needle  to  intercept  the  yarns.  To 
allow  selection  of  the  required  needles  for  a  par- 
ticular  pattern,  a  selector  device  is  provided  which 
acts  on  said  ends  to  prevent  the  cams  operating  on 
those  needles  which  are  not  required  for  the  cho- 
sen  pattern,  such  needles  therefore  not  undergoing 
any  vertical  movement. 

The  selector  device  or  more  simply  selector 
consists  substantially  of  an  oscillating  cam  of  fer- 
rous  material  pivoted  on  a  pivot  and  having  at  the 
end  facing  the  needle  ends  or  butts  a  face  inclined 
at  a  certain  angle  so  that  an  angular  movement  of 
the  cam  causes  the  butt  to  touch  the  inclined  face 
and  become  urged  inwards  so  as  not  to  be  sub- 
jected  to  the  action  of  the  previously  stated  lifting 
cams.  When  a  butt  is  to  be  exposed  to  the  action 
of  the  lifting  cams  the  oscillating  cam  is  moved 
upwards  or  downwards  so  that  the  butt  does  not 
touch  said  inclined  face.  The  angular  movement  of 
the  cam  is  obtained  by  electromagnets  which  when 
powered  by  an  electric  current  act  on  said  oscillat- 
ing  cam  (moved  by  an  arm  pivoted  to  the  centre  of 
the  two  electromagnets)  to  cause  it  to  rotate. 

As  a  result  of  this  rotation  said  inclined  face  is 
raised  and  the  needle  butt  which  in  that  moment  is 
lying  in  front  of  said  inclined  face  is  made  to  retract 
towards  the  drum  to  prevent  the  needle  being 
subjected  to  the  action  of  said  lifting  cams. 

However,  such  a  selector  device  has  various 

drawbacks  including  the  fact  that  the  operating 
time  of  the  device  is  usually  relatively  high  (greater 
than  6  milliseconds).  To  increase  its  speed  high 
starting  currents  can  be  fed  to  the  electromagnets, 

5  but  this  results  in  considerable  heating  of  the  elec- 
tromagnets,  which  is  an  obvious  disadvantage. 

A  further  drawback  is  that  in  a  selector  of  the 
said  construction  the  oscillating  cam  can  have  only 
two  working  positions.  Moreover  there  is  the  pos- 

10  sibility  that  any  metal  residues  produced  by  the 
rubbing  of  the  butts  against  the  inclined  surface 
can  be  attracted  by  the  electromagnets,  so  fal- 
sifying  their  operation. 

An  object  of  the  present  invention  is  therefore 
75  to  provide  a  selector  device  for  the  needles  of 

textile  machines  of  the  aforesaid  type  which  ob- 
viates  the  problems  connected  with  known  selec- 
tors. 

This  and  further  objects  which  will  be  apparent 
20  to  an  expert  of  the  art  are  attained  by  a  selector  for 

use  in  textile  machines,  in  particular  for  forming 
hosiery  and  knitwork  and  comprising  a  series  of 
needles  disposed  peripherally  on  a  rotary  drum  or 
on  a  fixed  bed  and  arranged,  when  selected,  to 

25  intercept  textile  yarns  in  order  to  obtain  particular 
patterns  and/or  colours,  characterised  by  compris- 
ing  a  bimorphous  piezoelectric  cell  of  known  type 
clamped  at  one  end  between  support  elements  of 
insulating  material  and  carrying  at  its  free  end  an 

30  arm  operating  on  an  oscillating  cam  which,  follow- 
ing  the  passage  of  current  within  said  piezoelectric 
cell  and  its  consequent  deflection,  acts  on  said 
needles  to  cause  their  selection  and/or  deselection 
to  obtain  the  particular  pattern  and/or  colour  re- 

35  quired  on  the  finished  fabric. 
The  present  invention  will  be  more  apparent 

from  the  accompanying  drawing  which  is  given  by 
way  of  non-limiting  example  and  in  which: 

Figure  1  is  a  diagrammatic  perspective  view 
40  of  one  example  of  application  of  a  selector  of  the 

present  invention  to  a  textile  machine  of  the  rotary 
drum  type; 

Figure  2  is  a  diagrammatic  view  of  a  second 
embodiment  of  the  selector  of  Figure  1  applied  to  a 

45  linear  knitting  machine. 

With  reference  to  said  figures,  Figure  1  shows 
diagrarnmatically  a  hosiery  and  knitwork  machine 
comprising  a  series  of  needles  1  disposed  periph- 

50  erally  on  a  rotary  drum  2  and  having  at  one  end  a 
butt  3  and  at  their  other  end  a  gripper  member  4 
for  the  yarns  (not  shown)  which  are  carried  in 
known  manner  by  a  member  (also  not  shown) 
positioned  in  proximity  to  the  drum  2. 

In  proximity  to  the  drum  2  there  are  provided  a 
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rst  and  second  cam  5,  6  of  known  type,  disposed 
~\  any  known  manner  consecutively  in  the  direction 
if  rotation  of  said  drum.  Specifically,  the  first  cam 
i  withdraws  from  the  drum  2  all  the  needles  1 
/ithout  distinction  when  the  butt  3  of  these  latter 
tides  along  said  cam  5.  The  butts  3  which  are  thus 
noved  outwards  for  each  revolution  of  the  drum  2 
ire  then  brought,  by  the  rotation  of  this  latter,  into 
:orrespondence  with  the  second  cam  6  which  acts 
in  said  butts  to  raise  the  needles  1  to  the  sched- 
iled  height  at  which  the  gripper  member  4  of  said 
leedles  hooks  the  textile  yarns. 

To  obtain  an  article  with  particular  patterns 
ind/or  colours,  between  the  cams  5  and  6  there  is 
jrovided  a  selector  7  which,  as  explained 
\ereinafter,  causes  the  butts  3  of  those  needles  1 
vhich  are  not  to  be  used  for  the  particular  pattern 
ind/or  colour  to  retract  towards  the  drum  2. 

The  selector  7  according  to  the  present  inven- 
ion  incorporates  a  bimorphous  piezoelectric  cell  8 
;omprising  a  ceramic  bar  9  carrying  two  current 
conductors  10  and  11,  upperly  and  lowerly  respec- 
ively. 

One  end  12  of  the  cell  8  is  inserted  between 
wo  blocks  13  and  14  of  insulating  material  which 
are  secured  to  the  cell  for  example  by  screws  15. 
Said  blocks  13  and  14  act  as  the  support  for  the 
;ell  8  and  are  fixed  in  any  known  manner  (not 
shown)  to  a  part  of  the  textile  machine  concerned. 

On  that  end  16  of  the  cell  8  distant  from  the 
3nd  12  clamped  between  the  blocks  13  and  14, 
:here  is  mounted  an  arm  17  comprising  for  this 
ourpose  a  fork-shaped  end  18.  Said  arm  17  has 
ihat  end  19  distant  from  the  end  18  also  fork- 
shaped  and  cooperating  with  a  fin  20  of  an  oscillat- 
ng  cam  21  mounted  on  a  shaft  22  supported  by 
members  23  and  24  fixed  onto  the  textile  ma- 
chines.  Said  cam  also  comprises  a  further  fin  25 
opposite  the  fin  20  about  the  shaft  22  and  having 
an  inclined  face  26  facing  the  butts  3  of  the  nee- 
dles  1. 

Finally,  there  is  provided  a  stop  member  27, 
the  function  of  which  is  described  hereinafter  and 
which  has  a  fork-shaped  free  end  28  acting  on  the 
fin  20  of  the  oscillating  cam  21  and  its  other  end  29 
fixed  to  the  textile  machine. 

As  stated,  the  purpose  of  the  selector  7  is  to 
cause  the  butts  3  of  those  needles  1  which  are  not 
to  be  used  for  the  required  pattern  and/or  colour  on 
the  finished  fabric,  and  must  therefore  not  coop- 
erate  with  the  cams  5  and  6  and  be  raised  by  the 
second  cam  6,  to  retract  towards  the  rotary  drum  2. 

This  is  done  by  feeding  current  to  the  conduc- 
tor  10  so  that  the  bimorphous  piezoelectric  cell  8 
deflects  in  known  manner  (arrow  F  of  Figure  1  ).  As 
a  result  of  this,  the  arm  17  acts  by  its  end  19  on 
the  fin  21  of  the  cam  20  to  rotate  said  cam  21 
(arrow  G  of  Figure  1)  so  that  the  inclined  face  26  of 

tne  Tin  moves  to  ine  level  ot  me  Dun  o  ot  tne 
needle  1  which  at  that  given  moment  is  in  front  of 
the  selector  7.  This  movement  of  the  cell  8  plus  the 
subsequent  movement  of  the  oscillating  cam  21 

;  causes  the  butt  3  of  said  needle  1  to  retract  to- 
wards  the  rotary  drum  2  to  prevent  said  butt  3 
cooperating  with  the  second  cam  6.  if  voltage  is 
now  removed  from  the  conductor  10  the  bimor- 
phous  cell  8  returns  to  its  rest  position  to  move  the 

o  cam  21  outside  the  range  of  the  butt  3  of  the 
needle  1. 

In  addition,  to  prevent  excessive  deflection  of 
the  bimorphous  piezoelectric  cell  8,  the  fin  20  of 
the  oscillating  cam  21  is  associated  with  the  stop 

5  member  which  acts  by  its  free  end  28  on  said  fin 
20  to  limit  the  rotation  of  said  cam  and  thus  limit 
the  movement  of  the  arm  17  and  bimorphous  cell 
8. 

Figure  2  shows  the  selector  7  applied  to  a 
jo  different  known  textile  machine  of  linear  type.  In 

this  figure  parts  identical  to  those  described  in 
Figure  1  are  indicated  by  the  same  reference  nu- 
merals. 

The  use  of  the  selector  on  said  linear  machine 
»s  is  similar  to  that  heretofore  described.  In  this  case 

however,  the  fin  25  of  the  oscillating  cam  21  coop- 
erates  with  a  recess  30  in  a  bar  31  slidable  be- 
tween  fixed  guides  32  and  having  one  end  33 
substantially  of  C-shape  into  which  a  projecting 

?o  part  34  of  the  needle  1  is  inserted.  With  this 
embodiment,  deflection  of  the  bimorphous  cell  8 
(arrow  W)  causes  the  cam  21  to  rotate  about  the 
shaft  22  (arrow  Z)  to  thus  pull  the  bar  31  upwards 
(arrow  X)  with  consequent  raising  of  the  needle  1. 

35  Likewise,  on  removing  voltage  from  the  con- 
ductor  10  the  cam  21  returns  to  its  rest  position 
and  the  needle  1  returns  downwards. 

The  response  of  the  piezoelectric  ceramics 
used  in  the  selector  7  of  the  present  invention  is 

40  from  2  to  4  times  faster  than  the  response  of 
actuators  comprising  electromagnets,  where  re- 
sponse  signifies  the  time  between  the  giving  of  the 
command  and  the  obtaining  of  the  movement. 

This  increased  speed  means  that  the  drum  can 
45  be  theoretically  rotated  2  to  4  times  faster  with 

consequently  increased  machine  production,  which 
depends  directly  on  the  drum  speed.  If  the  drum 
speed  cannot  be  increased  because  of  limitations 
posed  by  other  machine  members,  the  greater 

50  operating  speed  of  the  oscillating  cam  21  enables 
the  number  of  selectors  to  be  reduced  by  making 
the  same  selector  operate  several  needles  succes- 
sively. 

The  force  which  the  ceramic  bars  can  exert  by 
55  virtue  of  their  deflection  is  of  the  order  of  only  a 

few  grams,  and  therefore  two  or  more  bars  9  can 
be  superposed  on  each  other. 

The  proposed  arrangement  does  not  produce 
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neat  because  the  ceramics  remain  cold,  and  in 
addition  are  not  affected  by  vibration  or  metal  resi- 
jues  arising  from  contact  between  the  fin  25  and 
:he  butts  3  of  the  needles  1  .  In  addition,  by  varying 
tie  applied  voltage  the  angular  displacement  ob- 
tained  can  be  used  in  programming  the  radial 
novement  of  the  butts.  For  this  purpose  a  micro- 
Drocessor  can  be  provided  to  control  the  operation 
of  the  selector. 

70 

Claims 

1.  A  selector  for  use  in  textile  machines,  in 
particular  for  forming  hosiery  and  knitwork  and  75 
comprising  a  series  of  needles  (1)  disposed  periph- 
erally  on  a  rotary  drum  (2)  or  on  a  fixed  bed  and 
arranged,  when  selected,  to  intercept  textile  yarns 
in  order  to  obtain  an  article  with  particular  patterns 
andior  colours,  characterised  by  comprising  a  20 
bimorphous  piezoelectric  cell  (8)  of  known  type 
clamped  at  one  end  (12)  between  support  elements 
(13,  14)  of  insulating  material  and  carrying  at  its 
free  end  (16)  an  arm  (17)  operating  on  an  oscillat- 
ing  cam  (21)  which,  following  the  passage  of  cur-  25 
rent  within  said  piezoelectric  cell  (8)  and  its  con- 
sequent  deflection,  acts  on  said  needles  (1)  to 
cause  their  selection  and/or  deselection  and  obtain 
a  particular  pattern  and/or  colour  required  on  the 
finished  fabric.'  30 

2.  A  selector  as  claimed  in  claim  1,  charac- 
terised  in  that  the  bimorphous  piezoelectric  cell 
comprises  at  least  one  pair  of  ceramic  bars  (9)  to 
which  current  conductors  (10,  11)  are  upperly  and 
lowerly  applied.  35 
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