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©  Device  for  making  a  shed  in  weaving  machines. 

©  Device  for  making  a  shed  in  weaving-machines, 
characterized  in  that  it  mainly  consists  of  primary 
means  (1  )  that  are  connected  with,  of  are  part  of,  the 
heddles  (2)  of  the  warp-threads  (3);  of  secondary 
means  (4)  that  can  be  moved  to  and  fro,  by  means 
of  which  the  primary  means  (1)  can  be  moved;  and 
of  controllable  locking-means  (5)  that  can  act  to- 
gether  with  the  primary  means  (1)  in  order  to  put  or 
to  keep  them  in  a  given  position. 
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Device  for  making  a  shed  in  weaving-machines. 

This  invention  concerns  a  device  for  making  a 
shed  in  weaving-machines,  in  other  words  a  device 
for  putting  the  so-called  heddles  in  a  weaving- 
machine  alternatively  in  an  upper  and  in  a  lower 
position. 

In  a  preferred  embodiment,  the  invention  con- 
cerns  a  device  that  is  intended  to  be  applied  in 
pattern-weaving  and  in  which  all  heddles  can  be 
operated  separately. 

In  pattern-weaving,  it  is  known  that  a  jacquard- 
machine  is  employed  to  operate  the  heddles  sepa- 
rately.  Such  jacquard-mechanisms,  controlled  by 
punched  cards  or  the  like,  are  very  bulky. 
Jacquard-machines  are  hence  set  up  at  a  relatively 
great  height  above  the  weaving  machines,  whereby 
separate  connections  from  the  jacquard-machine  to 
the  different  heddles  are  provided  for.  Such  ma- 
chines  present  the  disadvantage  that  they  are  not 
very  practical. 

The  present  invention  hence  aims  to  provide 
for  a  device,  that  can  be  employed  in  pattern- 
weaving,  and  that  does  not  present  the  above  dis- 
advantage.  The  device  presented  hereafter  accord- 
ing  to  the  invention  can  indeed  be  set  up  imme- 
diately  above  the  heddles  or  the  frame  of  a 
weaving-machine. 

The  invention  also  aims  at  a  device  for  making 
a  shed,  whereby  the  movement  of  the  heddles  can 
be  controlled  electronically.  The  time-consuming 
manufacture  of  punched  cards  hereby  becomes 
unnecessary,  as  a  designed  pattern  or  motif  can 
simply  be  scanned  by  means  of  a  scanner,  where- 
by  the  values  are  stocked  in  the  memory  and  are 
automatically  employed  for  the  electronic  control  of 
the  operation  of  the  heddles. 

For  this  purpose  the  invention  hence  concerns 
a  device  for  making  a  shed  in  weaving-machines, 
with  as  characteristic  that  it  mainly  consists  of 
primary  means  that  are  connected  with  the  heddles 
of  the  warp-threads  or  are  part  of  same;  of  secon- 
dary  means  that  can  move  to  and  fro,  and  by 
which  the  primary  means  can  be  moved;  and  con- 
trollable  locking  means  that  can  act  together  with 
the  primary  means  in  order  to  put  and/or  to  keep 
the  latter  in  a  given  position. 

In  the  most  preferred  embodiment,  the  device 
provides  for  a  combination  of  the  above  mentioned 
primary  means,  whereby  the  latter  consist  of  slid- 
ing  pins  that  are  connected  at  one  end  with  the 
heddles;  of  the  above  mentioned  secondary 
means,  whereby  the  latter  consist  of  a  body  pro- 
vided  with  guides  in  which  the  pins  can  slide;  of  a 
supporting-plate,  placed  between  the  warp-threads 
out  of  which  the  shed  will  be  made  and  the  above 
mentioned  body,  and  provided  with  apertures  al- 

lowing  the  passage  of  the  heddles  and/or  the  con- 
nections  between  the  pins  and  the  heddles;  of  the 
above  mentioned  locking-means,  whereby  the  latter 
are  mounted  permanently  on  the  above  mentioned 

5  body  in  such  a  way  that  they  can  lock  the  pins  with 
respect  to  this  body;  and  of  means  that  force  the 
heddles  and  the  pins  into  a  well-defined  position,  in 
such  a  way  that  the  pins,  when  unlocked,  rest 
against  the  supporting-  plate  with  their  ends  that 

70  are  connected  to  the  heddles;  whereby  each  guide, 
pin  and  heddle  that  belong  together  are  in  line  with 
one  another.  Now  when  one  moves  the  above 
mentioned  body  to  and  fro,  preferably  up  and 
down,  with  respect  to  the  supporting-plate,  the  pins 

15  that  are  not  locked  will  naturally  remain  in  contact 
with  the  supporting-plate,  while  the  pins  that  are 
locked  with  respect  to  the  body  are  lifted  up  to- 
gether  with  the  latter.  That  way,  while  the  body  is 
moved  away  from  the  supporting-plate,  a  number 

20  of  pins  can  be  moved  at  will  by  applying  the 
corresponding  locking-means,  while  the  other  ones 
remain  in  their  resting  position.  By  moving  a  num- 
ber  of  these  pins,  respectively  an  upper  and  a 
lower  warp  is  obtained,  so  that,  as  is  known,  a  shed 

25  is  made. 
The  above  mentioned  locking-means  are  pref- 

erably  controlled  electro-magnetically. 
In  a  particular  embodiment,  the  device  is  pref- 

erably  built  up  in  modules,  which  enables  it  to  be 
30  extended  and/or  adapted  simply  in  terms  of  the 

amount  of  heddles  that  are  to  be  controlled. 
In  view  of  better  showing  the  characteristics 

according  to  the  invention,  a  preferred  embodiment 
is  described  below,  as  an  example  without  any 

35  restrictive  nature,  and  referring  to  the  attached 
drawings,  in  which: 

figures  1  and  2  show  a  device  according  to 
the  invention,  respectively  for  two  different  posi- 
tions; 

40  figure  3  shows  a  practical  embodiment  of  the 
device  according  to  the  invention; 

figure  4  shows  a  section  through  line  IV-IV  in 
figure  3; 

figure  5  shows  a  section  through  line  V-V  in 
45  figure  4; 

figures  6  to  12  clarify  the  operation  of  the 
device  for  different  positions; 

figure  13  shows  a  variant  of  the  embodiment 
according  to  figure  3. 

so  As  shown  in  the  schematical  representation  of 
figures  1  and  2,  the  device  according  to  the  inven- 
tion  mainly  consists  of  primary  means  1  that  are 
connected  to,  or  are  part  of,  the  heddles  2  through 
which  the  warp-threads  3  are  led;  of  secondary 
means  4  that  can  move  to  and  fro,  in  this  case 
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long  arrow  P,  by  which  the  primary  means  l  can 
e  moved;  and  of  controllable  locking  means  5  that 
an  act  together  with  the  primary  means  in  1  in 
rder  to  put  or  to  keep  the  latter,  together  with  the 
bove  mentioned  secondary  means  4,  in  a  given 
losition.  In  the  embodiment  shown,  the  locking 
leans  5  are  mounted  on  the  above-mentioned 
econdary  means  4,  whereby  the  primary  means  1 
an  or  cannot  be  locked  with  respect  to  the  secon- 
lary  means  4.  In  the  schematic  figures  1  and  2  are 
ilso  shown,  on  the  one  hand,  means  6  that  force 
he  heddles  2,  and  hence  also  the  primary  means 
,  into  a  well  defined  position,  and  on  the  other 
land,  supporting  means  7  that  can  keep  the  pri- 
nary  means  1  in  a  resting  position  at  a  well  de- 
ined  place,  counter  the  force  of  the  above  men- 
ioned  means  6. 

In  the  embodiment  shown,  the  primary  means 
consist  of  pins  8  that  are  connected  at  one  end 

),  directly  or  indirectly,  with  the  heddles  2.  Hereby 
he  pins  8  are  provided  with  radial  recesses  10, 
hat  are  preferably  situated  in  the  neighbourhood  of 
he  opposite  end  1  1  . 

The  above  mentioned  secondary  means  4 
nainly  consist  of  a  body  12,  provided  with  guides 
1  3,  e.g.  bores,  the  lot  made  in  such  a  way  that  the 
ibove  mentioned  pins  8  can  slide  therein. 

The  controllable  locking  means  5  mainly  con- 
sist,  in  the  embodiment  shown,  of  movable  needles 
1  4,  which  also  can  slide  by  means  of  guides  or 
ipertures  15  in  the  above  mentioned  body  12,  in 
such  a  way  that  one  end  16  of  them  can  be 
nserted  radially  into  the  above  mentioned  guides 
1  3  of  the  pins  8,  and  in  such  a  way  that  they  hence 
:an  act  together  with  the  recesses  1  0  in  the  pins  8. 
t  is  obvious  that  the  locking  means  5  contain  a 
drive  mechanism  17  in  order  to  put  the  above 
nentioned  needles  14  in  the  desired  position; 
[hereby,  this  mechanism  can  of  course  be  of  any 
nature,  but  preferably  provides  for  moving  the  nee- 
dles  14  electro-magnetically,  combined  or  not  with 
the  use  of  elastic  elements  like  springs. 

Figures  1  and  2  hence  show,  on  the  one  hand, 
elastic  means  consisting  of  springs,  particularly 
compression  springs  18,  and  on  the  other  hand, 
solenoids  19  that  act  together  with  the  needles  14. 
The  springs  18  press  the  needles  14  towards  the 
guides  13,  while,  by  means  of  the  excitation  of  the 
solenoids  19,  the  needles  14  can  be  moved  coun- 
ter  the  force  of  the  springs  18,  and  thus  can  be 
drawn  with  their  ends  16  out  of  the  guides  13,  or 
can  be  kept  out  of  them. 

The  above  mentioned  means  6,  that  force  the 
heddles  2  and  the  pins  8  towards  a  well  defined 
place,  consist,  in  the  embodiment  shown,  of  draw 
springs  20  that  draw  the  heddles  2  downwards.  It  is 
obvious  that  they  can  also  consist  of  other  means, 
such  as  small  weights  and  the  like. 

i  ne  auove  menuuiiou  su|j|juiiiiiy  moans  /  i n -  
sist  in  the  embodiment  shown,  of  a  supporting- 
plate  21,  against  which  the  pins  8  can  rest  with 
their  ends  9,  whereby  this  supporting-plate  21  is 

i  provided  with  apertures  22  allowing  a  free  passage 
of  the  heddles  2  and/or  of  the  connections  between 
the  heddles  2  and  the  pins  8. 

It  is  obvious  from  the  figures  that  the  guides 
13,  the  pins  8,  the  heddles  2  and  the  apertures  22 

o  in  the  supporting-plate  are  preferably  all  in  line. 
The  operation  of  the  device  can  easily  be  de- 

rived  from  figures  1  and  2.  According  to  these 
figures,  the  body  12  that  moves  up  and  down 
stands  respectively  in  its  upper  and  in  its  lower 

5  position. 
If,  for  instance,  the  heddle  2,  shown  at  the  left 

of  the  figure,  must  remain  in  its  lower  position, 
while  the  heddle  2  shown  at  the  right  must  be 
raised,  then,  at  the  moment  that  the  body  12  is  in 

o  its  lower  position,  only  the  solenoid  5  shown  at  the 
left  is  excited.  As  a  consequence  of  this  situation, 
during  the  upward  motion  of  the  body  12,  the 
needle  14  shown  at  the  right  is  pressed  by  means 
of  the  corresponding  compression  spring  18  into 

b  the  recess  10  of  the  corresponding  pin  8,  while  the 
needle  14  shown  at  the  left  is  entirely  outside  the 
corresponding  guide  13  and  hence  cannot  engage 
into  the  recess  10.  It  is  obvious  that  the  right  hand 
pin  8  is  taken  upwards  by  means  of  the  needle  14 

io  through  the  movement  of  the  body  12,  while  the 
left  hand  pin  8  remains  against  the  supporting- 
plate. 

Finally  figure  2  also  shows  the  lease  and  the 
shed  23  that  is  made,  into  which  the  weft  24  can 

!5  be  fed  in  the  usual  manner  and  can  subsequently 
be  beaten  up  by  means  of  the  reed  25. 

In  order  to  provide  for  the  desired  pattern  de- 
sign,  the  body  12  is  then  moved  back  downwards, 
whereafter,  by  exciting  the  appropriate  solenoid  19, 

to  the  desired  pins  8  and  corresponding  heddles  2 
are  raised  anew  on  a  following  upward  move. 

It  is  obvious  from  the  above  figures,  that,  when 
the  body  12  is  in  its  lower  position,  the  recesses  10 
in  the  pins  8  must  be  situated  above  the  needles 

45  14. 
As  it  is  known,  a  weaving-machine  contains  a 

large  amount  of  heddles  2,  that  are  placed  closely 
alongside  one  another.  As  it  is  proposed  to  mount 
the  device  according  to  the  invention  directly  on 

so  the  weaving  machine,  whereby  the  heddles  2  and 
the  above  mentioned  pins  8  are  always  in  line,  it  is 
obvious  that  the  pins  8  must  also  be  situated 
closely  alongside  one  another. 

With  figures  3  to  12  a  practical  embodiment  of 
55  the  invention  is  hence  described,  whereby,  by 

means  of  a  number  of  advantageous  constructive 
details,  the  control  of  a  large  amount  of  pins  8 
situated  closely  alongside  one  another  can  be  pro- 

■i 
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vided  for  in  an  efficient  manner. 
As  shown  in  figures  3  and  4,  the  pins  8  (A,  B, 

C,  ...)  are  placed  in  rows,  respectively  26A,  26B, 
26C,  etc...  In  order  that  locking  means  5  (A,  B,  C, 
...)  can  act  together  with  all  pins  8  (A,  B,  C,  ...),  the 
pins  8  are,  at  rest,  arranged  with  their  loose  ends 
1  1  (A,  B,  C,  ...)  in  a  stepped  pattern,  whereby  the 
widest  base  of  this  stepped  pattern  is  placed  clos- 
est  to  the  warp-threads  3.  This  stepped  pattern 
allows  the  pins  8A  of  the  first  row  26A  not  to  hinder 
the  mounting  of  the  locking  means  5B  for  the  pins 
8B  of  the  second  row  26B.  It  is  hence  obvious  that 
the  above  mentioned  locking  means  5  (A,  B,  C,  ...) 
must  be  placed  one  above  another  for  each  sepa- 
rate  row  26A,  26B,  etc.,  as  shown  in  figure  3. 

As  also  shown  in  figure  3,  the  body  12  shall 
also  preferably  be.  made  according  to  a  stepped 
pattern.  The  stepped  pattern  can  of  course  be 
provided  for  on  both  sides  27  and  28  of  the  body 
12,  in  such  a  way  that  it  forms  a  pyramidal  con- 
struction. 

In  the  preferred  embodiment  of  the  invention, 
the  body  12  is  built  up  in  modules  out  of  plates  or 
blocks  29  A,  B,  C,  etc.,  placed  onto  one  another 
and  provided  with  the  above  mentioned  guides  13, 
whereby  the  latter  are  of  course  situated  in  line 
with  one  another.  The  plates  29  A,  B,  C,  ...  prefer- 
ably  follow  the  above  mentioned  stepped  pattern 
and  can  at  will  be  installed  in  various  amounts, 
according  to  the  number  of  heddles  2,  particularly 
according  to  the  number  of  rows  26,  on  the  hedd- 
les  2  that  are  to  be  controlled. 

In  order  to  provide  for  a  good  guiding  of  the 
shortest  pins  8  even  in  the  upper  position  of  the 
body  12,  the  body  12  is  preferably  also  built  up  out 
of  an  intermediate  layer  30  situated  under  the 
lowest  plate  29A  and  a  bottom  31  . 

The  locking  means  that  can  act  together  with  a 
same  row  of  pins  are  respectively  incorporated  in  a 
U-shape  or  U-profile  32,  whereby  these  U-profiles 
32  are  mounted  against  the  side  33,  respectively 
the  sides,  of  the  body  12  and/or  of  the  correspond- 
ing  layers  29. 

In  order  to  keep  the  interval  between  the  suc- 
cessive  pins  8  of  a  same  row  26  within  bounds,  the 
locking  means  5  and  especially  the  drive  mecha- 
nisms  17  that  correspond  to  a  same  row  26,  in 
other  words  that  are  mounted  in  a  same  U-shape 
32,  are  successively  set  out  of  square  with  respect 
to  one  another,  as  shown  in  figure  5. 

For  clarity's  sake,  figure  4  shows  solely  the 
locking  means  5  situated  at  the  bottom  of  the 
corresponding  U-shape  32. 

The  fastening  of  the  locking  means  5  in  the 
various  U-shapes  32  is  shown  in  detail  in  figures  4 
to  6.  Herein  the  solenoids  19  and  the  compression 
springs  18  are  placed  in  line  with  one  another 
between  the  arms  34  and  35  of  the  U-shape  32, 

while  the  needles  14  extend  respectively  through 
the  springs  18  and  the  solenoids  19.  The  needles 
14  are  each  provided  with  a  fixed  flange  36  which 
forms  a  stop  for  the  compression  springs  18, 

5  whereby  this  flange  36  can  act  together  with  the 
inside  wall  37  being  at  the  same  time  the  arm  35  of 
the  U-shape,  in  such  a  way  that,  in  case  the 
solenoids  19  are  not  excited,  the  needles  14  can 
extend  with  their  ends  16  up  to  the  middle  of  the 

w  guides  13. 
The  opposite  ends  38  of  the  above  mentioned 

needles  14  can  act  together  with  the  ends  39  of 
axially  movable  positioning  pins  40,  whereby  the 
latter  are  screwed  for  that  purpose  into  the  arm  34 

rs  of  the  U-shape  32  by  means  of  an  adjusting  screw. 
The  adjustment  of  the  positioning  pins  40  deter- 
mines  how  far  the  needles  14  can  be  withdrawn 
when  the  respective  solenoids  19  are  excited.  The 
positioning  pins  are  preferably  adjusted  in  such  a 

20  way  that  the  needles  14,  in  withdrawn  position,  are 
situated  just  outside  the  corresponding  guides  13. 

The  above  mentioned  recess  10  in  each  pin  8 
is  preferably  limited,  one  the  one  side,  by  a  radial 
wall  42  and,  on  the  other  side,  by  a  slanting  or 

25  conical  wall  33.  The  radial  wall  42  is  above  the 
recess  10.  Furthermore  the  pins  8  have  a  bevelled, 
rounded  off  or  conical  top  44. 

The  needles  14,  which  preferably  have  a  cir- 
.  cular  section,  are  provided  at  their  ends  16,  on  the 

30  one  hand  with  a  flattening  45  that  can  act  together 
with  the  radial  wall  42,  and  on  the  other  hand  with  a 
bevel  or  rounding-off  46  that  can  act  together  with 
the  conical  wall  43.  The  utility  of  these  details  will 
still  be  explained  in  the  further  description. 

35  In  order  to  obtain  that  the  flattening  45  is 
always  situated  in  a  same  plane,  the  needles  14 
must  be  prevented  to  rotate.  According  to  the  in- 
vention  this  is  obtained  by  carrying  out  the  above 
mentioned  flanges  36  in  the  form  of  a  hexagonal 

40  plate,  as  shown  in  figure  6,  in  such  a  way  that  the 
sides  of  these  flanges  36  touch  one  another  and 
lock  one  another  avoiding  rotation. 

The  U-shapes  32  are  preferably  fastened  to  the 
body  12  and/or  to  the  plates  29  by  means  of 

45  screws  45  that  fit  into  the  apertures  48  in  the  arms 
35  of  the  U-shape  32. 

Such  a  dismountable  fastening  offers  the  ad- 
vantage  that,  in  case  one  of  the  locking  means  5 
breaks  down  during  weaving,  one  can  install  a  new 

50  module,  consisting  of  a  new  U-form  32,  in  replace- 
ment  of  the  defective  module,  in  a  relatively  short 
time.  Opposite  the  above  mentioned  aperatures  48, 
holes  or  apertures  49  are  made  in  the  second  arm 
34  of  the  U-shape  32,  allowing  the  passage  of  a 

55  screw-driver  for  loosening,  respectively  fastening 
the  screws  47. 

The  operation  of  the  device  is  decribed  below 
as  shown  in  figures  6  to  12. 

4 
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Figures  6  to  8  show  the  operation  if  a  pin  a 
nust  remain  in  its  lower  position.  Hereby  the  sole- 
loid  19  is  excited,  by  which  the  needle  14  is  drawn 
gainst  the  positioning  pin  40.  Thereby,  as  shown 
i  figures  7  and  8,  no  locking  occurs  between  the 
leedle  14  and  the  pin  18  during  the  upward  motion 
if  the  body  12,  so  the  pin  18  remains  in  its  lower 
losition. 

According  to  figure  9,  the  solenoid  19  is  not 
ixcited,  whereby  the  needle  14  is  pressed  against 
he  pin  8  by  means  of  the  compression  spring  18. 
lence,  as  shown  in  figure  10,  during  the  upward 
notion  of  the  body  12,  the  needle  14  slides  into 
he  recess  10.  Through  the  further  upward  motion 
if  the  body  12,  the  flattening  12  and  the  radial  wall 
12  come  into  contact  with  one  another,  whereby 
he  pin  8  is  also  raised,  as  further  shown  in  figure 
11. 

It  is  obvious  that,  as  the  body  12  moves  back 
iown  again,  the  pin  8  is  at  a  certain  moment 
stopped  by  the  supporting-plate  21  ,  in  such  a  way 
hat,  by  further  lowering  the  body  12,  the  needle  14 
s  pushed  back  to  the  left  by  means  of  the  conical 
vail  43,  whereby  one  returns  to  a  situation  as  in 
igure  9. 

The  excited  solenoids  19  can  be  disconnected 
again  after  the  moment  that  the  needles  14  are 
above  the  ends  11  of  the  pins  8.  While  the  body  12 
eturns  downwards,  the  corresponding  needles.  14 
are  automatically  pushed  back  into  the  apertures 
1  5  by  the  concurrence  of  the  bevels  or  rounding- 
jffs  46  with  which  they  are  provided,  and  of  the 
Develled  and/or  rounded-off  tops  of  the  pins  8. 

The  positioning  pins  40  and  the  needles  14 
:orm  together  a  core  for  the  solenoids  19.  By 
adjusting  the  positioning  pins  to  a  minimal  play, 
whereafter  they  are  sealed,  a  maximal  magnetic 
force  of  attraction,  exerted  on  the  needles  14,  can 
be  guaranteed  with  a  minimal  power  dissipation. 

The  wiring  that  leads  to  the  different  solenoids 
19  is  preferably  carried  out  in  the  form  of  a  printed 
circuit  or  print  not  shown  in  the  figures,  that  is 
fastened  on  the  bottom  50  of  the  U-shape  32,  and 
from  where  electrical  connections  to  the  solenoids 
19  can  be  provided  for. 

As,  in  the  construction  shown,  when  the  body 
12  is  in  its  lower  position,  the  needles  14  are 
always  pushed  back  mechanically,  it  is  obvious  that 
the  working  of  the  solenoids  can  remain  restricted 
to  keeping  these  needles  1  4  in  their  retracted  posi- 
tion.  Hence  the  solenoids  19  need  not  be  heavily 
built,  and  thus  take  little  space. 

The  needles  14  are  preferably  thermically 
nickel-plated,  while,  in  order  to  avoid  crater-for- 
ming,  the  pins  8  are  both  cemented  and  ther- 
mically  nickel-plated. 

The  mechanism  for  moving  the  body  12  can 
be  of  any  shape.  To  that  end,  the  body  12  is 

preTeraoiy  Tastenea  to  a  irame  mat  is  muveu 
and  down  by  means  of  a  cam  mechanism,  where- 
by  the  latter  is  carried  out  in  such  a  way  that  the 
body  12  is  kept  as  long  as  possible  in  its  upper 

;  position.  As  such  a  mechanism  can  be  carried  out 
by  a  craftsman  in  any  way,  and  as  the  nature  of 
this  motion  mechanism  does  not  form  the  essence 
of  this  invention,  this  is  hence  not  described  any 
further  in  detail. 

o  As  the  working  of  the  device  resides  on  an 
electro-magnetic  control,  it  is  obvious  that,  con- 
trarily  to  classical  jacquard-machines,  one  can  now 
simply  make  use  of  a  computer  or  micro-processor 
in  order  to  provide  for  the  control  of  the  heddles 

5  according  to  a  given  pattern. 
It  is  obvious  that  various  variants  of  the  inven- 

tion  '  are  possible.  Thus,  for  instance,  the 
supporting-plate  21  is  not  a  necessity.  Indeed,  the 
means  6  can  be  carried  out  in  such  a  way  that  they 

<o  can  at  the  same  time  provide  for  the  limitation  of 
the  downward  movement  of  the  pins  8. 

It  is  also  obvious  that,  by  changing  the  length 
of  the  pins  8,  one  can  also  change  the  length  of 
stroke  of  the  up-and-downward  movement  of  these 

is  pins  8.  If  the  pin  8  is  made  a  bit  longer,  then  the 
length  of  up  and  downward  stroke  becomes  pro- 
portionally  shorter,  and  vice  versa.  By  giving  the 
pins  of  the  different  rows  of  holes  an  appropriate 
length,  one  can  thus  arrange  that  the  resulting  shed 

io  of  warp-threads  be  perfectly  even,  in  other  words 
that  all  warp-wires  that  are  raised  stand  at  a  same 
angle. 

The  above  mentioned  secondary  means  4  that 
can  move  to  and  fro  need  not  necessarily  consist 

?5  of  the  body  12,  but  can  for  instance  also  by  formed 
by  the  supporting-plate  21  ,  in  such  a  way  that,  by 
the  movement  of  the  latter,  the  pins  are  pushed 
upwards  into  the  body  12  that  is  then  mounted 
rigidly,  whereafter,  when  this  supporting-plate  21 

40  moves  down  again,  the  desired  pins  8  are  kept  in 
the  upper  position  by  engaging  the  locking  means 
5,  while  the  other  pins  8  move  downwards  together 
with  the  supporting-plate  21  . 

The  device  as  shown  in  figure  13  also  enables 
45  forming  a  double  shed  3-3,  respectively  3A-3A  (e.g. 

for  carpet  material),  if  one  allows  two  different 
locking-needles  14  to  act  on  a  same  pin  8,  in  a 
double  constuction,  by  providing  for  two  succes- 
sive  plates  29,  respectively  29A1  and  29A2,  29B1 

so  and  29B2  If  one  does  not  excite  any  solenoid 
19  of  these  locking-needles,  then  the  pin  8  is  taken 
along  by  the  upper  locking-needle  14  in  plate 
29A2.  If  one  only  excites  the  upper  solenoid,  then 
the  pin  8  is  taken  along  by  the  lower  locking- 

55  needle  14  in  plate  29A1,  and  will  thus  only  perform 
part  of  the  up-and-downward  movement.  If  one 
excites  both  solenoids  19,  then  the  pin  8  will  not  be 
taken  along. 
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The  present  invention  is  by  no  means  restrict- 
ed  to  the  embodiment  described  as  an  example 
and  shown  in  the  figures,  but  such  a  device  for 
making  a  shed  in  weaving-machines  can  be  carried 
out  in  various  forms  and  dimensions  without  de- 
parting  from  the  scope  of  the  invention. 

Claims 

1.  -  Device  for  making  a  shed  in  weaving-ma- 
chines,  characterized  in  that  it  mainly  consists  of 
primary  means  (1)  that  are  connected  with,  and/or 
are  part  of,  the  heddles  (2)  of  the  warp-threads  (3); 
of  secondary  means  (4)  that  can  move  to  and  fro, 
by  means  of  which  the  primary  means  (1)  can  be 
moved;  and  of  controllable  locking-means  (5)  that 
can  act  together  with  the  primary  means  (1)  in 
order  to  put  and/or  to  keep  the  latter  in  a  given 
position. 

2.  -  Device  accoring  to  claim  1  ,  characterized  in 
that  the  locking-means  (5)  are  connected  perma- 
nently  to  the  above  mentioned  secondary  means 
(4),  and  thus  can  lock  or  not  lock  the  above  men- 
tioned  primary  means  with  respect  to  the  secon- 
dary  means. 

3.  -  Device  according  to  claim  2,  characterized 
in  that  it  is  also  provided  with  means  (6)  that  can 
force  the  heddles  (2)  and  the  primary  means  (1) 
towards  a  well  defined  position,  and  with  support- 
ing  means  (7)  that  can  keep  the  primary  means  (1  ) 
in  a  given  place  counter  the  force  of  the  above 
mentioned  means  (6). 

4.  -  Device  according  to  claim  2  or  3,  character- 
ized  in  that  the  above  mentioned  secondary  means 
(4)  consist  of  a  body  (12),  that  is  provided  with 
guides  (13)  in  which  the  primary  means  (1),  when 
unlocked,  can  slide  during  the  movement  of  the 
secondary  means. 

5.  -  Device  according  to  claim  4,  characterized 
in  that  the  guides  (13)  in  the  body  (12)  consist  of 
bores. 

6.  -  Device  according  to  one  of  the  claims  3  to 
5,  characterized  in  that  the  above  mentioned 
supporting-means  (7)  consist  of  a  supporting-plate 
(21). 

7.  -  Device  according  to  one  of  the  claims  4  to 
6,  characterized  in  that  the  above  mentioned  pri- 
mary  means  (1  )  consist  of  pins  (8)  that  can  slide  in 
the  guides  (13). 

8.  -  Device  according  to  claim  1,  characterized 
in  that  it  provides  for  a  combination  of  the  above 
mentioned  primary  means  (1),  whereby  the  latter 
consist  of  sliding  pins  (8)  that  are  connected  at  one 
end  (9)  with  the  heddles  (2);  of  the  above  men- 
tioned  secondary  means  (4),  whereby  the  latter 
consist  of  a  body  (12)  that  is  provided  with  guides 
(13)  in  which  the  pins  (8)  can  slide;  of  a  supporting- 

plate  (21)  mounted  between  the  warp-wires  (3)  and 
the  above  mentioned  body  (12)  and  provided  with 
apertures  (22)  allowing  passages  for  the  heddles 
(2)  and/or  for  the  connections  between  the  pins  (8) 

5  and  the  heddles  (2);  of  the  above  mentioned 
locking-means  (5)  that  are  mounted  permanently 
on  the  above  mentioned  body  (12),  in  such  a  way 
that  they  can  lock  the  pins  (8)  with  respect  to  the 
body  (12);  and  of  means  (6)  that  force  the  heddles 

10  (2)  and  the  pins  (8)  in  a  well  defined  position  in 
such  a  way  that  the  pins  (8),  when  unlocked,  rest 
against  the  supporting-plate  (21)  with  their  ends  (9) 
that  are  connected  to  the  heddles  (2);  whereby  the 
above  mentioned  guides  (13),  pins  (8)  and  heddles 

15  (2)  are  in  line  with  one  another. 
9.  -  Device  according  to  one  of  the  claim  7  or  8, 

characterized  in  that  the  locking-means  (5)  mainly 
consist  of  movable  needles  (14)  that  can  be  in- 
serted  into  the  guides  (13),  whereby  the  pins  (8) 

20  are  provided  with  recesses  (10)  that  can  act  to- 
gether  with  the  needles  (14). 

10.  -  Device  according  to  claim  9,  characterized 
in  that  the  movable  needles  (14)  are  controlled 
electro-magnetically. 

25  11.-  Device  according  to  claim  9,  characterized 
in  that  the  needles  (1  4)  are  movable  by  means  of  a 
drive  mechanism  (17)  consisting  of  springs  (18) 
that  push  the  pins  with  their  ends  into  the  guides 
(13),  and  of  solenoids  (19)  by  which  the  needles 

30  (14)  can  be  kept  and/or  drawn  electro-magnetically 
outside  the  guides  (13)  of  the  pins  (8). 

12.  -  Device  according  to  one  of  the  claims  9  to 
11,  characterized  in  that  the  recesses  (10)  in  the 
pins  (8)  are  situated  close  to  the  ends  (16)  of  the 

35  latter  opposite  the  ends  (9)  that  are  connected  to 
the  heddles  (2). 

13.  -  Device  according  to  claim  12,  character- 
ized  in  that  the  pins  (8)  are  arranged  in  several 
rows  (26),  and  are  situated,  with  their  ends  pro- 

40  vided  with  the  above  mentioned  recesses  (10), 
according  to  a  stepped  pattern  as  concerns  the 
successive  rows  (26A,  26B,  ...). 

14.  -  Device  according  to  claim  13,  character- 
ized  in  that  the  body  (12)  is  built  up  in  modules  out 

45  of  plates  (29A,  29B,  ...),  that  form  joint  guides  (13) 
for  the  pins  (8). 

1  5.  -  Device  according  to  one  of  the  claims  9  to 
14,  characterized  in  that  the  locking-means  (5)  are 
mainly  built-in  into  one  or  more  U-shapes  (32). 

so  16.-  Device  according  to  claim  15,  character- 
ized  in  that,  for  each  row  (26A,  26B,  ...)  of  pins  (8), 
a  U-shape  is  provided  for,  whereby  the  latter,  for 
the  respective  succession  of  rows  (26A,  26B,  26C, 
...)  are  mounted  above  one  another  against  one  or 

55  more  sides  (27,  28)  of  the  body  (12). 
17.-  Device  according  to  claim  15,  character- 

ized  in  that  each  drive  mechanism  (27)  of  the 
locking-means  (5)  mainly  consists  of  a  solenoid 

6 
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19)  and  of  a  compression  spring  (18)  placed  in 
ne  with  one  another,  which  are  mounted  between 
ie  respective  arms  (34,  35)  of  the  U-shapes  (32), 
'hereby  the  needle  (14)  extends  axially  through 
ie  solenoid  (19)  and  the  compression  spring  (18)  s 
nd  is  provided  with  a  flange  (36)  situated  between 
ie  compression  spring  (18)  and  one  arm  (35)  of 
ie  U-shape  (32). 

18.  -  Device  according  to  claim  17,  character- 
red  in  that  each  solenoid  (19)  contains  a  position-  w 
lg  pin  (40),  that  can  be  shifted  axially  by  means  of 
n  adjusting  screw  (41)  or  the  like,  the  end  (39)  of 
mich  can  concur  with  the  end  (38)  of  the  needle 
14)  that  is  situated  opposite  the  end  (16)  that  is 
iserted  into  the  above  mentioned  guides  (13).  15 

19.  -  Device  according  to  claim  17  of  18,  char- 
.cterized  in  that  the  flanges  (36)  are  carried  out  in 
ie  form  of  a  hexagon,  whereby  the  flanges  (36) 
hat  lie  side  by  side  act  together  with  one  another 
ind  provide  for  locking  the  needles  (14)  against  20 
otation. 

20.  -  Device  according  to  one  of  the  claim  9  to 
9,  characterized  in  that  the  recesses  (10)  in  the 
>ins  (8)  are  limited  by  a  radial  wall  (42)  in  the 
lirection  in  which  the  needles  (14)  can  take  the  25 
>ins  (8)  along,  while  they  are  limited  by  a  conical 
>r  slanting  wall  (43)  on  the  other  side. 

21  .  -  Device  according  to  one  of  the  claims  9  to 
!0,  characterized  in  that  the  pins  (8)  are  provided, 
it  their  loose  ends  (11),  with  a  bevelled  and/or  30 
;onical  head  (44),  while  the  above  mentioned  nee- 
iles  (14)  show  a  bevel  or  a  rounding-off  (46)  that 
;an  act  together  with  that  head. 

22.  -  Device  according  to  one  of  the  claims  4  to 
21  ,  characterized  in  that  the  above  mentioned  body  35 
12)  is  provided  with  an  intermediate  layer  (3) 
and/or  bottom  (31)  that  forms,  respectively  form, 
and  extra  guide  for  the  pins  (8). 

23.  -  Device  according  to  one  or  more  of  the 
above  claims,  characterized  in  that  one  locking-  40 
neans  (5)  concurs  with  a  pin  (8). 

24.  -  Device  according  to  one  or  more  of  the 
claims  1  to  22,  characterized  in  that  two  or  more 
ocking-means  (5)  concur  with  a  pin  (8). 

1 
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