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Description 

The  present  invention  relates  to  apparatus  for 
use  is  making  a  woven  seam  in  woven  fabric  belts, 
and  more  particularly  to  apparatus  for  forming  wo- 
ven  seams  in  long  fabric  belts  of  the  type  employed 
in  the  paper  industry  in  the  Fourdrinier  section  of 
paper  machines. 

Machinery  used  in  the  paper  industry  commonly 
employs  large  woven  fabric  belts  which  may  be  150 
feet  (45.8  m)  long  and  200  inches  (5  m)  wide  or  more. 
A  belt  of  this  type  is  woven  on  large  looms  and  then 
the  opposite  ends  of  the  belt  are  woven  together  in 
a  laborious  process  to  form  a  seamless  belt.  It  is 
critical  to  the  paper  making  process  that  the  woven 
seam  be  flawless.  The  process  for  forming  the  wo- 
ven  seam  has,  up  to  now,  been  done  primarily  by 
hand  and  by  fraying  the  filaments  at  the  opposite 
ends  of  the  woven  fabric  belt  and  by  then  weaving 
the  filaments  together  into  the  other  end  of  the  belt. 
Since  these  woven  belts  may  comprise  a  densely 
woven  fabric  of  very  fine  filaments  or  threads,  the 
manual  seam  weaving  process  is  exacting  and  time 
consuming.  It  is  difficult  for  the  seam  weaver  to 
grasp  the  individual  filaments  in  the  proper  se- 
quence,  yet  it  is  imperative  that  the  seam  weaver 
produce  a  perfect  and  continuous  woven  product. 
If  the  filaments  are  not  woven  together  in  the  prop- 
er  order,  the  fabric  is  worthless.  The  seam  weaver 
must  also  take  great  care  to  be  sure  that  the  woven 
filaments  are  not  twisted  and  such  that  each  knuck- 
le  of  the  seam  filaments  is  properly  oriented  with  re- 
spect  to  the  other  theads  of  the  fabric. 

As  a  result  of  the  extreme  care  which  must  be  tak- 
en  with  the  seam  weaving  process,  manual  seam 
weaving  requires  a  considerable  number  of  hours 
of  work  for  wide  belts.  Due  to  the  time  required  and 
the  level  of  skill  necessary,  the  seam  weaving  proc- 
ess  is  very  expensive  and  forms  a  substantial  por- 
tion  of  the  cost  of  the  finished  product. 

Due  to  the  expense  of  this  masual  seam  weaving 
process,  efforts  have  been  made  to  automate  the 
method  for  forming  a  woven  seam  and  endless  wo- 
ven  fabric  belts.  Prior  to  the  present  invention, 
such  efforts  have  been  unsuccessful. 

One  prior  art  appafatus  has  been  developed  for 
use  in  combination  with  manual  seaming  and  for 
forming  the  shed  openings.  This  apparatus  is  intend- 
ed  to  reduce  some  of  the  effort  required  by  the 
seam  weaver  yet  it  still  requires  manual  weaving  op- 
erations.  This  apparatus  employs  Jacquard  devices 
such  as  those  produced  by  Samuel  Dracup  &  Sons, 
Ltd.,  Lane  Close  Mills,  Great  Horton,  Bradford, 
West  Yorkshire,  England. 

Another  example  of  the  prior  art  attempts  at  pro- 
viding  a  mechanized  means  for  formihg  a  woven 
seam  is  illustrated  in  EP-A  0  043  441  which  pro- 
vides  apparatus  nominally  in  accordance  with  the 
preamble  of  claim  1  .  In  this  apparatus  a  rotating  disc 
assembly  is  provided  for  separating  successive 
warp  threads  of  the  fringe,  and  an  arm  and/or  air 
jets  is  arranged  to  convey  successive  separated 
threads  to  the  interlace  arm  to  be  pulled  through  the 
shed  opening.  The  rotating  disc  assembly  does  not 
provide  a  reliable  mechanism  for  separating  suc- 

cessive  warp  threads  from  the  fringe  for  delivery 
one  at  a  time  to  the  interlace  arm,  and  neither  does 
the  delivery  system  described  constitute  a  system 
for  reliably  receiving  a  warp  thread  from  the  sepa- 

5  rator  assembly  and  delivering  it  to  the  interlace  arm, 
particularly  when  the  system  makes  use  of  air  jets  in 
the  guidance  and  delivery  of  the  warp  threads. 

with  EP-A  0  043  441  in  mind,  the  present  inven- 
tion  provides  apparatus  for  forming  a  seam  in  a 

10  length  of  woven  fabric  having  opposite  ends  to  join 
together  the  opposite  ends  of  the  fabric  by  means 
of  a  woven  seam  and  to  thereby  form  an  endless  wo- 
ven  fabric  belt,  and  for  use  with  means  for  support- 
ing  a  strip  of  weft  threads  in  parallel  relation  and  for 

15  supporting  the  opposite  ends  of  the  fabric  in  closely 
spaced  relation  on  opposite  sides  of  the  strip  of 
weft  threads,  the  opposite  ends  of  the  fabric  each 
including  a  fringe  of  warp  threads  which  are  sup- 
ported  such  that  they  can  be  interweaved  with  the 

20  weft  threads  supported  between  the  opposite  ends 
to  thereby  form  a  woven  seam,  the  apparatus  com- 
prising  means  for  causing  the  weft  threads  to  form 
a  shed  opening,  means  for  separating  successive 
ones  of  the  warp  threads  from  a  fringe,  an  interlace 

25  arm  for  pulling  a  separated  warp  thread  through  the 
shed  opening,  and  a  transfer  arm  for  receiving  a 
separated  warp  thread  from  the  separating  means 
and  delivering  it  to  the  interlace  arm,  said  interlace 
arm  comprising  means  at  its  end  for  selectively  grip- 

30  ping  the  warp  thread,  and  the  arm  being  supported 
for  movement  from  a  first  position  wherein  the  end 
of  the  interlace  arm  extends  through  the  shed  open- 
ing  to  grip  a  warp  thread  delivered  by  the  transfer 
arm  and  a  second  position  wherein  the  end  of  the  in- 

35  terlace  arm  is  retracted  from  the  shed  opening  to 
pull  the  warp  thread  through  the  shed  opening,  char- 
acterized  in  that  the  separating  means  comprises  a 
separator  which  is  reciprocably  movable  between  a 
retracted  position  and  an  advanced,  warp  thread 

40  engaging  position,  and  which  includes  means  for 
gripping  an  individual  warp  thread  of  the  fringe 
when  the  separator  is  in  the  advanced  position  so 
that  the  selected  warp  thread  is  pulled  away  from 
the  fringe  when  the  separator  is  retracted,  and  in 

45  that  the  transfer  arm  has  an  end  provided  with 
means  for  selectively  gripping  a  warp  thread,  the 
transfer  arm  being  supported  for  movement  be- 
tween  a  first  position  wherein  the  end  of  the  trans- 
fer  arm  is  adjacent  the  separator  to  grip  a  warp 

50  thread  therefrom  when  the  separator  is  in  the  re- 
tracted  position,  and  a  second  position  wherein  the 
end  of  the  transfer  arm  carries  the  warp  thread  to  a 
position  wherein  the  warp  thread  can  be  gripped  by 
the  end  of  the  interlace  arm  when  the  end  of  the  in- 

55  terlace  arm  extends  through  the  shed  opening. 
Further  advantageous  features  are  set  out  in  the 

dependent  claims. 
The  present  invention  provides  an  improved 

method  and  apparatus  for  forming  a  woven  seam 
60  joining  together  the  opposite  ends  of  woven  fabrics 

such  as  fabrics  employed  on  the  Fourdrinier  sec- 
tion  of  paper  machines.  The  apparatus  of  the  inven- 
tion  provides  a  means  for  mechanically  forming  a 
seam  and  greatly  reduces  the  amount  of  hand  labor 

65  otherwise  required  in  the  seaming  operation. 
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The  preferred  use  of  a  Jacquard  machine  facili- 
tates  control  of  the  shed  opening  to  produce  any  de- 
sired  combination  and  the  position  of  the  joins  pro- 
duced  can  have  any  selected  combination  and  the 
seam  width  can  be  varied  substantially  depending 
upon  the  fabric  being  seamed. 

Another  of  the  preferred  features  of  the  inven- 
tion  is  in  the  construction  of  the  heddles  and  the 
provision  of  heddles  which  do  not  require  threading 
of  weft  threads  through  the  eyelets  as  is  required 
by  prior  art  or  conventional  eyelets  of  a  Jacquard 
device.  The  heddles  provided  by  the  present  inven- 
tion  are  constructed  such  that  they  cas  be  placed 
around  the  weft  threads  and  to  engage  the  weft 
threads,  and  it  is  not  necessary  to  thread  the  weft 
threads  through  the  heddles.  The  heddles  are  also 
constructed  such  that  once  they  surround  a  weft 
thread,  the  weft  thread  is  freely  slidable  in  the  hed- 
dle  in  the  direction  of  the  weft  thread  and  this  pre- 
vents  stretching  of  the  weft  threads. 

In  an  embodiment  where  reed  dents  are  employed, 
the  beating  of  the  warp  thread  against  the  seam 
face  propagates  across  the  seam  face.  This  has 
the  effect  of  causing  the  knuckles  of  the  warp 
threads  to  be  properly  positioned  with  respect  to 
the  knuckles  of  the  weft  threads  and  tends  to  pre- 
vent  undesirable  twisting  of  the  warp  threads. 

One  of  the  advantages  of  the  apparatus  embody- 
ing  the  invention  is  that  it  is  capable  of  making  any 
seam  style  required  and  is  not  limited  to  producing 
just  one  type  of  seam  style.  This  feature  is  provided 
by  the  preferred  employment  of  the  Jacquard  hed- 
dling  apparatus  in  combination  with  the  other  appa- 
ratus  to  be  described  below.  The  joint  locations  can 
be  programmed  and  located  as  required. 

Another  advantage  of  the  apparatus  embodying 
the  invention  is  that  the  controlled  sequence  of  op- 
eration  can  be  reversed.  In  the  event  that  the  appa- 
ratus  produces  a  flaw  in  the  woven  seam  thereby 
causing  the  machine  to  stop,  the  operator  can  re- 
verse  the  heddling  sequence  to  permit  the  seam  to 
be  unwoven  and  corrected. 

Apparatus  for  use  in  making  a  woven  seam  in  wo- 
ven  fabric  belts  in  accordance  with  the  invention 
will  now  be  described,  by  way  of  example  only,  with 
reference  to  the  accompanying  diagrammatic  draw- 
ings,  in  which: 

Figure  1  is  a  schematic  perspective  view  of  the 
apparatus  embodying  the  invention  and  for  use  in 
separating  the  warp  threads  from  the  fringe  and  for 
feeding  them  through  a  shed  opening  formed  in  the 
weft  threads. 

Figure  2  is  a  view  similar  to  Figure  1  and  showing 
a  thread  separator  having  separated  a  warp  thread 
from  the  fringe  of  one  end  of  the  fabric. 

Figure  3  is  a  view  similar  to  Figures  1  and  2  and 
showing  a  transfer  arm  transferring  the  separated 
thread  to  an  interlace  arm  which  extends  through 
the  shed  opening. 

Figure  4  is  a  view  similar  to  Figures  1-3  and  fur- 
ther  showing  the  interlace  arm  pulling  the  selected 
warp  thread  through  the  shed  opening. 

Figure  5  is  a  side  elevation  view  of  apparatus  em- 
bodying  the  invention. 

Figure  6  is  an  enlarged  side  elevation  view  of  the 
portion  of  the  apparatus  illustrated  in  Figure  5. 

Figure  7  is  an  enlarged  side  elevation  view  of  a 
portion  of  the  apparatus  illustrated  in  Figure  5  and 

5  illustrating  the  lay  and  reed  mechanism  and  the  hed- 
dles  forming  the  shed  opening. 

Figure  8  is  a  view  taken  along  line  8-8  in  Figure  6. 
Figure  9  is  a  view  taken  generally  along  line  9-9 

of  Figure  6  and  showing  the  thread  separator  appa- 
10  ratus. 

Figure  1  0  is  a  view  taken  along  line  1  0-1  0  in  Figure 
9. 

Figure  1  1  is  a  view  taken  along  line  1  1-1  1  of  Figure 
•  9. 

15  Figure  12  is  an  enlarged  view  of  the  end  of  trans- 
fer  arm  of  the  apparatus  shown  in  Fig.  9  and  with 
portions  shown  in  cross  section. 

Figure  13  is  a  perspective  view  of  a  heddle  illus- 
trated  in  Fig.  7. 

20  Figure  14  is  an  enlarged  view  of  a  portion  of  the 
spring  box  of  the  apparatus  illustrated  in  Figure  5. 

Illustrated  in  Figure  1  is  an  apparatus  embodying 
the  invention  and  for  forming  a  woven  seam  1  0  join- 

25  ing  the  opposite  ends  12  and  14  of  a  woven  fabric 
belt.  The  opposite  ends  12  and  14  of  the  woven  fab- 
ric  belt  are  illustrated  as  being  supported  in  spaced- 
apart  relation.  A  strip  16  of  woven  material,  having 
been  cut  from  one  of  the  opposite  ends  12  and  14  of 

30  the  belt,  is  supported  between  the  opposite  ends  of 
the  belt.  This  strip  is  clamped  at  one  end  and  weights 
are  attached  to  the  opposite  end  of  this  strip  so  that 
it  is  pulled  taut.  The  warp  threads  are  removed  from 
the  strip  of  material  16  located  between  the  opposite 

35  ends  of  the  belt  leaving  only  the  weft  threads  1  8. 
The  opposite  ends  12  and  14  of  the  fabric  can  be 

supported  in  a  conventional  manner,  with  one  end  1  2 
of  the  fabric  supported  over  a  long  metal  tube  and 
the  other  end  14  similarly  draped  over  a  long  metal 

40  tube.  The  metal  tubes  are  supported  at  their  oppo- 
site  ends  in  a  conventional  manner  as  is  used  in  a 
manual  seam  weaving  process  and  with  the  metal 
tubes  in  spaced  apart  parallel  relation.  The  metal 
tubes  are  spaced  apart  by  a  dimension  sufficient  to 

45  house  the  seam  therebetween,  and  the  seam  weav- 
ing  machine  embodying  the  present  invention  is  posi- 
tioned  between  the  metal  tubes  and  is  supported  for 
linear  movement  in  the  direction  of  the  longitudinal 
axis  of  elongated  metal  tubes. 

50  The  opposite  ends  12  and  14  of  the  belt  each  in- 
clude  a  fringe  20  formed  by  removing  a  majority  of 
the  weft  threads.  In  a  preferred  form  of  the  inven- 
tion,  a  few  weft  threads  are  left  at  the  edge  of  the 
fringe  20  to  form  a  relatively  narrow  ribbon  22  func- 

55  tioning  to  maintain  the  warp  threads  24  of  the  fringe 
20  in  the  proper  position  and  to  maintain  proper  rela- 
tive  alignment  of  the  warp  threads  24  with  respect 
to  one  another.  The  opposite  ends  of  the  ribbon  22 
are  supported  such  that  the  warp  threads  24  form- 

60  ing  the  fringe  20  extend  vertically  upwardly  from  the 
peripheral  edges  of  the  strip  16  and  in  spaced  apart 
facing  relation  on  opposite  sides  of  the  strip. 

The  woven  seam  10  is  formed  by  separating  a 
first  one  of  the  warp  threads  or  strands  24  of  the 

65  fringe  20  and  weaving  it  into  the  weft  threads  1  8  of 
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the  strip.  Then  a  warp  thread  or  strand  24  of  the 
fringe  at  the  opposite  end  of  the  strip  is  separated, 
and  this  strand  is  woven  into  the  weft  threads  1  8  of 
the  strip.  This  cycle  is  repeated  until  a  seam  has 
been  woven  along  the  entire  width  of  the  belt  being 
seamed. 

Figs.  1  and  2  illustrate  schematically  the  means 
provided  by  the  apparatus  embodying  the  invention 
for  separating  successive  ones  of  the  warp 
threads  24  of  the  fringe  20  such  that  they  can  then 
be  woven  into  the  weft  threads  18  of  the  strip  16. 
While  this  means  for  separating  will  be  described  in 
greater  detail  hereinafter,  in  the  construction 
shown  in  Figs.  1  and  2,  it  includes  a  reciprocably 
moveable  thread  separator  28,  the  thread  separa- 
tor  28  being  moveable  from  a  retracted  position 
shown  in  solid  lines  in  Figs.  1  and  2  to  a  second  or 
forward  position  wherein  the  thread  separator  28 
can  engage  or  grip  the  next  successive  warp  thread 
24  of  the  fringe  20.  The  thread  separator  28  then 
moves  to  its  retracted  position  pulling  the  gripped 
thread  24  away  from  the  remainder  of  the  fringe  20. 
One  such  thread  separator  28  is  positioned  adja- 
cent  each  fringe  20. 

The  apparatus  embodying  the  invention  further 
includes  a  pair  of  transfer  arms  30  positioned  on  op- 
posite  sides  of  the  seam  10.  Each  transfer  arm  30  is 
supported  for  pivotal  movement  about  a  horizontal 
axis  parallel  to  the  warp  threads  in  the  woven  seam 
10.  The  free  end  32  of  each  transfer  arm  30  in- 
cludes  means  for  gripping  a  warp  thread  24  held  by 
the  thread  separator  28  when  the  thread  separator 
28  is  in  the  retracted  position  as  shown  in  Figure  2. 
The  free  end  32  of  the  transfer  arm  30  is  positiona- 
ble  so  that  it  can  grip  the  selected  warp  thread  24 
when  the  thread  separator  28  moves  to  the  retract- 
ed  position.  The  transfer  arm  30  is  then  pivotable 
from  the  thread  gripping  position  shown  in  Figs.  1 
and  2  to  a  position  shown  in  Fig.  3  wherein  the  free 
end  of  the  warp  thread  24  is  moved  generally  for- 
wardly  and  downwardly  as  seen  in  Figs.  1  through  4 
to  the  position  shown  in  Fig.  3  wherein  the  free  end 
of  the  warp  thread  24  is  moved  to  the  plane  of  the 
seam  10. 

The  apparatus  embodying  the  invention  further 
includes  means  for  causing  the  weft  threads  18  of 
the  strip  1  6  to  form  a  shed  opening  36  as  illustrated 
in  Figs.  3  and  4.  While  this  apparatus  will  be  de- 
scribed  in  greater  detail  hereinafter,  it  generally  in- 
cludes  a  Jacquard  device  of  the  type  conventional- 
ly  used  to  form  a  shed  opening  in  weaving  appara- 
tus. 

The  apparatus  embodying  the  invention  further 
includes  a  pair  of  interlace  arms  40  supported  for 
movement  between  a  position  as  shown  in  Fig.  3 
wherein  the  free  end  42  of  the  interlace  arm  40  ex- 
tends  through  the  shed  opening  36  to  grip  the  warp 
thread  24  held  by  the  free  end  32  of  the  transfer 
arm  30,  and  a  retracted  position  shown  in  Fig.  4. 
The  free  end  of  the  warp  thread  24  is  pulled  by  the 
interlace  arm  40  through  the  shed  opening  36  to  an 
opposite  side  of  the  seam  1  0. 

The  apparatus  embodying  the  invention  further 
includes  a  pair  of  extractor  arms  44  positioned  on 
opposite  sides  of  the  seam  10,  the  extractor  arms 

44  being  positioned  closely  adjacent  the  longitudinal 
edges  of  the  seam  10  to  be  formed.  Each  extractor 
arm  44  is  adapted  to  mqve  between  an  extended  po- 
sition  as  shown  in  Fig.  4  and  wherein  the  free  end  of 

5  the  extractor  arm  44  is  in  a  position  to  grip  a  warp 
thread  24  held  by  the  free  end  of  the  interlace  arm 
40.  The  extractor  arm  44  can  thus  grip  the  end  of 
the  warp  thread  24  which  has  been  pulled  through 
the  shed  opening  36  by  the  interlace  arm  40  as 

10  shown  in  Fig.  4,  and  the  extractor  arm  44  can  then 
be  moved  rearwardly  to  the  retracted  position 
shown  in  phantom  in  Fig.  4  wherein  the  gripped  warp 
thread  24  is  pulled  against  the  seam  face  46. 

Using  this  apparatus,  a  selected  warp  thread  24 
15  of  the  fringe  20  is  separated  from  the  remaining 

warp  threads  of  the  fringe,  and  fed  by  the  transfer 
arm  30  and  the  interlace  arm  40  through  the  shed 
opening  36.  The  warp  thread  24  is  then  pulled 
against  the  seam  face  46  by  the  extractor  arm  44. 

20  After  the  warp  thread  24  is  pulled  back  by  the  ex- 
tractor,  a  lay  and  reed  mechanism  to  be  described 
hereinafter  move  forward  and  the  reed  rolls  to  beat 
in  the  warp  thread,  and  the  reed  then  moves  back  to 
the  neutral  position.  The  shed  opening  36  is  then 

25  changed  or  reversed  by  operation  of  the  Jacquard 
machine  referred  to  above,  and  a  warp  thread  24 
from  the  fringe  20  on  the  opposite  side  of  the  seam 
10  is  then  selected  and  separated  from  that  fringe. 
This  warp  thread  24  is  then  gripped  by  a  transfer 

30  arm  30  and  conveyed  to  a  position  where  it  can  be 
gripped  by  the  free  end  of  an  interlace  arm  40  ex- 
tending  through  the  shed  opening  36.  The  extractor 
arm  40  can  then  engage  the  warp  thread  24  so  as  to 
pull  it  against  the  seam  face  46.  After  the  warp 

35  thread  24  is  pulled  back  by  the  extractor,  the  lay 
and  reed  mechanism  come  forward  and  the  reed 
rolls  to  beat  in  the  warp  thread,  and  the  reed  moves 
back  to  the  neutral  position.  This  process  is  repeat- 
ed  continually  until  each  warp  thread  of  the  fringes 

40  20  is  woven  into  the  weft  threads  1  8  of  the  strip  1  6  to 
thereby  form  a  woven  seam  joining  the  opposite 
ends  12  and  14  of  the  woven  belt. 

Figure  5  illustrates  more  particularly  a  preferred 
form  of  the  apparatus  embodying  the  invention  and 

45  adapted  to  accomplish  the  seam  weaving  process 
described  above.  The  apparatus  shown  in  Figure  5 
includes  a  frame  structure  50  adapted  to  support 
the  seam  weaving  apparatus  described  above  and 
supported  for  movement  by  a  plurality  of  wheels  52. 

50  The  frame  50  is  supported  for  movement  such  that 
the  seam  weaving  apparatus  supported  by  the 
frame  50  can  move  linearly  along  the  length  of  the 
seam  10  as  the  seam  weaving  process  proceeds. 
The  machine  frame  50  includes  a  vertically  posi- 

55  tioned  column  54  supporting  a  horizontal  cantilev- 
ered  frame  56.  The  cantilevered  frame  in  turn  sup- 
ports  the  thread  separating  and  weaving  apparatus 
described  above.  The  vertical  column  54  also  sup- 
ports  a  control  box  58  adapted  to  house  convention- 

60  al  pneumatic  controls  used  to  control  the  operation 
of  the  thread  separating  apparatus  and  the  weaving 
apparatus.  The  frame  50  further  includes  means 
providing  a  horizontal  flat  surface  for  supporting 
the  woven  seam  10  joining  the  opposite  ends  12  and 

65  14  of  the  woven  fabric  belt.  In  the  illustrated  con- 
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tioned  between  the  blades  67  and  69  adjacent  the 
first  metal  disc  71  but  spaced  therefrom.  The  sec- 
ond  metal  disc  73  is  fixed  to  one  of  the  blades  67  and 
includes  a  planar  side  adapted  to  contact  the  other 

5  metal  blade  69.  In  a  preferred  form  of  the  invention, 
the  blades  67  and  69  are  flexible,  and  since  the 
blades  are  joined  together  at  only  one  end,  they  can 
be  spread  apart  as  shown  in  Fig.  1  3. 

In  operation,  once  the  strip  1  6  of  woven  material 
10  is  laid  in  place  and  once  the  warp  threads  are  re- 

moved,  heddles  66  are  placed  over  individual  weft 
threads  18.  The  free  ends  of  the  blades  67  and  69  of 
the  heddles  66  are  separated  and  slipped  over  weft 
threads  18.  The  blades  67  and  69  are  sufficiently 

15  flexible  that  the  blade  67  can  be  pulled  away  from 
the  second  disc  73  sufficiently  that  the  weft  thread 
18  can  be  passed  between  the  blade  67  and  the  sec- 
ond  disc  so  as  to  be  positioned  between  the  discs  71 
and  73  and  the  blades  67  and  69.  The  weft  thread  is 

20  thus  securely  held  in  the  heddle  66. 
Referring  now  more  particularly  to  the  apparatus 

for  separating  successive  ones  of  the  warp 
threads  24  from  the  fringe  20,  such  that  those  suc- 
cessive  warp  threads  24  can  be  conveyed  through 

25  the  shed  opening  36,  the  means  for  separating  the 
warp  threads  is  illustrated  more  particularly  in  Figs. 
6  and  8-1  1  .  The  apparatus  on  one  side  of  the  woven 
seam  10  for  separating  warp  threads  24  and  for 
feeding  them  into  the  weft  threads  18  so  as  to  form 

30  the  woven  seam  is  a  mirror  image  of  the  apparatus 
provided  on  the  opposite  side  of  the  seam.  Accord- 
ingly,  only  the  apparatus  on  one  side  of  the  seam  will 
be  described  in  detail. 

In  the  illustrated  construction,  a  pair  of  depend- 
35  ing  arms  70  extend  downwardly  from  the  free  end  of 

the  cantilevered  frame  56,  each  of  the  arms  70  hav- 
ing  an  upper  end  fixed  to  the  free  end  of  the  canti- 
levered  frame  56.  The  downwardly  depending  arms 
70  are  substantially  the  same  in  construction  and 

40  accordingly,  only  one  will  be  described  in  detail.  The 
downwardly  depending  arms  70  each  support  a  hori- 
zontally  extending  support  arm  72  (Figs.  6,  8  and  9) 
and  a  slide  track  or  slide  body  74.  The  means  for 
separating  successive  warp  threads  24  from  the 

45  fringe  20  includes  a  separator  body  28  adapted  to 
be  horizontally  moveable  from  a  retracted  position 
shown  in  phantom  in  Fig.  9  to  an  extended  position 
wherein  the  separator  body  28  can  engage  and  grip 
the  next  successive  one  of  the  warp  threads  24  of 

50  the  fringe  20.  Means  are  also  provided  for  support- 
ing  the  separator  body  28  for  such  reciprocal  move- 
ment.  While  the  separator  body  28  could  be  support- 
ed  in  various  ways,  in  the  illustrated  construction, 
and  as  shown  in  Fig.  1  1  ,  the  lower  surface  76  of  the 

55  slide  track  74  includes  an  elongated,  T-shaped 
groove  78  extending  along  the  length  of  the  slide 
track  74,  and  a  T-shaped  slide  member  80  is  housed 
in  the  groove  78  and  is  reciprocably  moveable 
therein  in  the  direction  of  the  longitudinal  axis  of  the 

60  slide  track  74.  The  separator  body  28  is  fixed  to  the 
slide  member  80  so  as  to  be  reciprocably  moveable 
with  the  slide  member  80. 

Means  are  also  provided  for  causing  reciproca- 
ble  linear  movement  of  the  separator  body  28  be- 

65  tween  the  extended  position  and  the  retracted  posi- 

struction  this  flat  surface  is  formed  by  a  sheet  met- 
al  housing  51  supported  by  the  frame  50  and  includ- 
ing  a  planar  horizontal  upper  surface. 

The  frame  50  also  supports  a  conventional  Jac- 
quard  machine  60.  The  Jacquard  machine  being 
adapted  to  control  the  shed  opening  formed  by  the 
weft  threads  18  of  the  strip  16.  In  one  preferred 
form  of  the  invention,  the  Jacquard  machine  can  be 
a  Jacquard  device  produced  by  Samuel  Dracup  & 
Sons,  Ltd.,  Lane  Close  Mills,  Great  Horton,  Brad- 
ford  West  Yorkshire,  England.  This  conventional 
and  commercially  available  Jacquard  machine  60  is 
supported  by  the  frame  50  such  that  the  needles  of 
the  Jacquard  machine  project  upwardly  and  are 
adapted  to  move  vertically  in  response  to  operation 
of  the  Jacquard  machine. 

The  frame  also  supports  a  heddling  assembly  62 
and  a  conventional  spring  box  64  mounted  vertically 
above  the  Jacquard  machine  60.  As  is  convention- 
al,  the  spring  box  64  includes  a  large  number  of  ver- 
tically  mounted  coil  springs,  at  least  one  spring  be- 
ing  provided  for  each  of  the  weft  threads  18  of  the 
strip  16.  A  plurality  of  heddles  66,  to  be  described  in 
greater  detail  hereinafter,  are  mounted  between  the 
springs  of  the  spring  box  64  and  the  vertically  re- 
ciprocal  needles  of  the  Jacquard  machine  60.  An  in- 
dividual  heddle  66  surrounds  each  one  of  the  weft 
threads  18,  and  the  heddles  66  are  connected  to  re- 
spective  ones  of  the  vertically  oriented  springs  of 
the  spring  box  64  and  to  respective  ones  of  the  nee- 
dles  of  the  Jacquard  machine  60.  As  is  convention- 
al,  the  Jacquard  machine  60  operates  to  cause  se- 
lected  ones  of  the  needles  to  be  moved  vertically 
thereby  causing  a  consequent  vertical  movement  of 
the  heddle  66  connected  to  that  needle.  Such  move- 
ment  of  the  heddles  66  results  in  movement  of  the 
weft  threads  1  8  and  formation  of  a  shed  opening.  It 
will  be  understood  by  those  skilled  in  the  art  that  by 
the  use  of  the  Jacquard  heddling  device,  the  shed 
opening  36  formed  by  the  weft  threads  18  can  be 
varied  in  any  desired  pattern  and  the  width  of  the 
shed  opening  36  can  be  varied  depending  upon  the 
seam  style  desired. 

One  of  the  features  of  the  present  invention  is 
the  provision  of  heddles  66  which  can  be  slideably 
placed  over  the  weft  threads  18  and  wherein  the 
heddles  are  constructed  such  that  the  individual 
weft  threads  18  do  not  have  to  be  threaded  through 
the  heddles  66.  Referring  more  particularly  to  the 
construction  of  the  heddles  illustrated  in  the  draw- 
ings,  as  shown  in  Fig.  13  each  heddle  is  comprised 
of  a  pair  of  thin  metal  blades  67  and  69  of  substan- 
tially  the  same  length.  These  blades  67  and  69  are 
positioned  in  parallel  facing  relation  and  a  thin  circu- 
lar  metal  disc  71  is  positioned  between  the  ends  of 
the  blades  so  as  to  support  these  ends  of  adjacent 
parallel  blades  in  spaced  parallel  facing  relation. 
The  circular  metal  disc  has  a  thickness  slightly 
greater  than  the  thickness  of  the  weft  threads.  The 
blades  67  and  69  are  fixedly  joined  to  the  metal  disc 
71  .  While  the  means  for  joining  the  blades  67  and  69 
to  the  metal  disc  could  have  various  constructions, 
in  one  preferred  form  of  the  invention,  the  blades 
67  and  69  are  laser  welded  to  the  metal  disc  71  .  The 
heddle  66  also  includes  a  second  metal  disc  73  posi- 
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tion.  In  the  illustrated  embodiment  of  the  invention, 
this  means  for  causing  such  movement  includes  a 
pneumatic  cylinder  82  and  piston  84.  The  cylinder 
82  includes  a  forward  end  fixedly  joined  to  the  slide 
track  74,  and  the  free  end  of  the  piston  84  is  con- 
nected  to  the  slide  member  80.  While  the  pneumatic 
cylinder  82  could  comprise  any  suitable  commercial- 
ly  available  cylinder  assembly,  in  one  preferred 
form  of  the  invention,  the  piston  and  cylinder  can  be 
commercially  available  products  manufactured  by 
Kuhnke  Pneumatic,  Malente/Holstein,  West  Germa- 
ny. 

Referring  more  particularly  to  the  separator  28, 
in  the  illustrated  construction,  it  comprises  a  very 
small  L-shaped  plate,  the  plate  being  positioned 
such  that  it  defines  a  generally  horizontal  plane  and 
the  leg  of  the  "L"  86  extends  forwardly  toward  the 
fringe.  The  separator  body  28  also  includes  a 
groove  88  formed  at  the  juncture  of  the  leg  86  of 
the  separator  and  the  body  portion,  this  groove  88 
being  adapted  to  house  a  plurality  of  warp  threads 
24  of  the  fringe  20.  The  separator  28  also  includes 
a  selection  needle  90  housed  in  a  narrow  generally 
planar  and  horizontally  oriented  slot  91  bisecting  a 
portion  of  the  separator  body  28.  The  selection  nee- 
dle  90  is  supported  there  for  horizontal  reciprocal 
movement  in  the  narrow  planar  slot  91  in  a  direction 
perpendicular  to  the  vertical  plane  defined  by  the 
fringe  20  of  warp  threads  24.  The  selection  needle 
90  includes  a  very  small  hook  92  adapted  to  engage 
a  single  warp  thread  24  of  the  fringe  20  and  to 
clampingly  force  that  warp  thread  24  against  the 
surface  94  of  the  leg  portion  86  of  the  separator 
body. 

Means  are  also  provided  for  causing  the  selec- 
tion  needle  90  to  move  reciprocably  between  a  re- 
tracted  position  and  a  position  wherein  the  hook  por- 
tion  92  can  engage  a  warp  thread.  In  the  illustrated 
construction,  this  means  comprises  a  small  pneumat- 
ic  cylinder  96  fixed  to  the  separator  body  28  and  a 
piston  98  being  connected  to  the  selection  needle 
90.  The  cylinder  96  is  connected  to  a  source  of  air 
pressure  by  a  flexible  hose  1  00. 

Means  are  also  provided  for  resiliency  support- 
ing  the  selection  needle  90  such  that  as  the  separa- 
tor  body  28  moves  from  the  retracted  position  to  the 
extended  position  wherein  the  selection  needle.  90 
engages  the  leading  warp  thread  24,  the  selection 
needle  90  will  yield  to  the  force  applied  on  the  selec- 
tion  needle  90  by  the  warp  thread  24  thereby  pre- 
venting  the  separator  apparatus  from  causing  the 
warp  threads  24  to  bunch  up  when  the  warp  threads 
are  engaged  by  the  selection  needle  90.  In  the  illus- 
trated  construction,  the  horizontal  narrow  slot  91  in 
the  separator  body  supports  the  selection  needle 
90  such  that  it  is  moveable  in  the  slot  91  in  a  general- 
ly  horizontal  plane  and  toward  and  away  from  the 
warp  threads  24.  A  very  light  leaf  spring  102  is 
mounted  in  the  slot  91  and  yieldably  resiliency  sup- 
ports  the  selection  needle  90.  The  leaf  spring  1  02  is 
particularly  selected  to  support  the  selection  needle 
but  to  permit  sufficient  movement  of  the  selection 
needle  when  it  engages  the  lead  warp  thread  24  and 
so  as  to  prevent  bunching  of  the  warp  threads. 

As  best  illustrated  in  Figure  6,  in  a  preferred 

form  of  the  invention,  the  separator  body  28  is  sup- 
ported  such  that  it  is  positioned  between  weft 
threads  22  of  the  ribbon  supporting  the  free  edge 
of  the  warp  threads  24.  The  separator  body  28  is 

5  adapted  to  be  slideable  reciprocable  in  the  direction 
of  the  weft  threads  22  and  between  the  weft 
threads.  The  weft  threads  22  will  thus  ensure  align- 
ment  or  proper  positioning  of  the  ends  of  the  warp 
threads  24  with  respect  to  the  separator  body  28. 

10  As  previously  stated,  means  are  also  provided 
for  gripping  the  warp  thread  24  pulled  away  from 
the  fringe  by  the  separator  28  and  for  moving  the 
free  end  of  the  warp  thread  24  to  a  position  adja- 
cent  the  shed  opening  36  and  to  one  side  of  the 

15  shed  opening  26  whereby  the  warp  thread  24  may 
be  gripped  by  an  interlace  arm  40.  This  means  in- 
cludes  the  transfer  arm  30  best  illustrated  in  Fig- 
ures  6  and  8-1  1  .  The  transfer  arm  30  is  generally  L- 
shaped  and  includes  one  end  32  adapted  to  grip  the 

20  warp  thread  24  and  an  opposite  end  1  04  supported 
by  the  frame.  More  particularly,  the  frame  or  sup- 
port  structure  includes  a  rearwardly  and  horizontal- 
ly  extending  rigid  arm  1  06  adapted  to  support  the  op- 
posite  end  1  04  of  the  transfer  arm  30.  The  free  end 

25  of  the  transfer  arm,  i.e.  that  end  32  of  the  transfer 
arm  30  adapted  to  be  positioned  adjacent  the  sepa- 
rator  assembly,  includes  means  for  gripping  the  se- 
lected  separated  warp  thread  24.  While  the  means 
for  gripping  could  have  other  construction,  as  best 

30  shown  in  Figs.  9  and  1  2,  a  notch  or  opening  1  08  is  cut 
in  the  free  end  32  of  the  transfer  arm  30,  and  the 
free  end  of  the  transfer  arm  is  hollow  and  functions 
as  a  cylinder  109.  The  cylinder  houses  a  pneumati- 
cally  operated  piston  110,  the  piston  110  being  sup- 

35  ported  for  movement  between  a  first  position  where- 
in  the  notch  108  is  open  and  a  second  position 
wherein  the  piston  110  moves  toward  the  free  end  of 
the  transfer  arm  30  to  clamp  the  selected  warp 
thread  24  against  the  end  of  the  notch  108  to  there- 

40  by  clampingly  engage  the  warp  thread  24  as  shown 
in  Fig.  12. 

Means  are  also  provided  for  causing  pivoting 
movement  of  the  transfer  arm  30  such  that  the  free 
end  of  the  warp  thread  24  is  carried  downwardly  to- 

45  ward  the  plane  of  the  woven  seam  and  inwardly  from 
a  vertical  plane  adjacent  the  edge  of  the  seam  to  a 
position  toward  the  center  of  the  seam.  In  the  illus- 
trated  construction,  this  means  comprises  a  pneu- 
matic  rotary  cylinder  112  fixed  to  the  support  arm 

50  1  06,  and  the  piston  1  1  4  of  the  rotary  cylinder  1  1  2  also 
defines  a  cylinder  of  a  pneumatic  linearly  extensible 
cylinder  assembly.  A  reciprocable  piston  116  is  fixed 
to  the  end  104  of  the  transfer  arm  30.  While  the  ro- 
tary  piston  114  and  cylinder  112  could  comprise  any 

55  conventional  rotary  pneumatic  piston  and  cylinder, 
in  one  embodiment  of  the  invention,  they  can  com- 
prise  a  commercially  available  rotary  piston  and 
cylinder  manufactured  by  Microtechnik, 
Grenchen/Switzerland. 

60  In  operation  of  the  transfer  arm  30,  it  is  initially 
positioned  as  shown  in  Figure  6  with  the  piston  110 
(Fig.  12)  housed  in  the  free  end  32  of  the  transfer 
arm  30  in  a  retracted  position.  When  the  separator 
28  functions  to  grip  a  warp  thread  24  and  pull  it 

65  away  from  the  remaining  warp  threads  of  the  fringe 
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the  interlace  arm  40  for  movement  from  the  retract- 
ed  position  to  a  position  wherein  the  free  end  of  the 
interlace  arm  extends  through  the  shed  opening  36 
to  a  position  wherein  the  free  end  122  of  the  inter- 

5  lace  arm  40  extends  through  the  shed  opening  32  to 
a  position  where  it  can  grip  a  warp  thread  24  held  by 
the  transfer  arm.  For  example,  in  other  embodi- 
ments,  the  interlace  arm  could  be  linear  and  a  rela- 
tively  long  stroke  piston  and  cylinder  could  be  pro- 

10  vided  for  causing  linear  movement  of  an  end  of 
such  an  interlace  means. 

Means  are  also  provided  for  gripping  the  end  of 
the  warp  thread  24  supported  by  the  free  end  122  of 
the  interlace  arm  40  after  the  interlace  arm  has 

15  pulled  the  end  of  the  warp  thread  24  through  the 
shed  opening  36  and  for  pulling  this  free  end  of  the 
warp  thread  rearwardly  and  upwardly  out  of  the 
shed  area  and  for  causing  the  warp  thread  to  en- 
gage  the  seam  face  46.  This  means'  also  provides 

20  means  for  keeping  tension  on  the  warp  thread  while 
reed  dents  can  engage  the  warp  thread  and  force 
the  warp  thread  against  the  seam  face  46.  This 
means  for  gripping  the  end  of  the  warp  thread  24  in- 
cludes  an  extractor  gripper  44  which  comprises  a 

25  generally  vertically  extending  arm.  The  lower  end 
130  (Fig.  6)  of  the  extractor  gripper  arm  44  includes 
means  for  gripping  the  free  end  of  the  warp  thread 
24  held  by  interlace  arm  40.  In  a  preferred  form  of 
the  invention,  this  means  for  gripping  is  similar  to 

30  that  provided  on  a  free  end  of  the  transfer  arm  30 
and  the  free  end  32  of  the  interlace  arm  40  and  com- 
prises  a  piston  and  cylinder  arrangement.  The  lower 
end  1  30  of  the  extractor  gripper  arm  is  tubular  and 
functions  as  a  cylinder  housing  a  piston.  The  lower 

35  end  1  30  of  the  extractor  arm  44  includes  a  notch  1  32 
adapted  to  house  the  end  of  the  warp  thread  24, 
and  a  piston  1  31  housed  in  the  lower  end  1  30  is  recip- 
rocably  moveable  so  as  to  clampingly  engage  the 
warp  thread  24.  Means  are  also  provided  for  caus- 

40  ing  translational  horizontal  movement  of  the  extrac- 
tor  arm  44  from  a  retracted  position  shown  in  Fig.  6 
to  a  forward  position  wherein  the  extractor  gripper 
can  clampingly  engage  a  warp  thread  extending 
through  the  shed  opening  36.  Fig.  4  illustrates  one 

45  of  the  extractor  arms  44  having  been  moved  for- 
wardly  from  the  retracted  position  shown  in  phantom 
in  Fig.  4  to  a  forward  position  wherein  it  can  engage 
a  warp  thread  24.  While  the  means  for  causing  hori- 
zontal  reciprocal  movement  of  the  extractor  arm  44 

50  could  have  various  constructions,  in  the  illustrated 
arrangement,  the  extractor  arm  44  is  supported  for 
movement  by  a  linear  bearing  136  supported  by  an 
upper  end  of  the  support  arm  70  which  is  in  turn 
fixed  to  the  free  end  of  the  cantilevered  frame  56. 

55  The  linear  bearing  136  includes  a  horizontally  ex- 
tending  rod  138,  and  the  extractor  arm  44  is  sup- 
ported  by  a  slide  member  140  supported  on  the  rod 
1  38  for  linear  reciprocable  movement.  Means  are  al- 
so  provided  for  causing  selected  translational 

60  movement  of  the  slide  member  1  40  along  the  support 
rod  138.  While  this  means  could  include  a  conven- 
tional  pneumatic  piston  and  cylinder,  in  the  illustrat- 
ed  arrangement,  the  means  for  causing  movement 
of  the  slide  member  140  includes  a  commercially 

65  available  pneumatic  cable  cylinder  142  manufac- 

20,  and  when  the  separator  body  28  moves  rear- 
wardly,  the  warp  thread  24  is  pulled  into  the  notch 
108  in  the  free  end  32  of  the  transfer  arm  30.  The 
piston  1  1  0  in  the  free  end  32  of  the  transfer  arm  30 
is  then  actuated  so  as  to  clamp  the  warp  thread  24 
against  the  end  wall  1  1  1  of  the  notch  1  08.  The  linear 
piston  116  and  cylinder  114  are  then  actuated  to 
cause  inward  movement  of  the  transfer  arm  30,  i.e. 
movement  of  the  transfer  arm  30  toward  the  center 
of  the  seam  1  0.  The  free  end  32  of  the  warp  thread 
24  is  thus  moved  away  from  the  separator  appara- 
tus  28.  The  rotary  cylinder  1  1  2  of  the  transfer  arm  is 
then  actuated  to  cause  rotation  of  the  transfer  arm 
30  from  the  position  shown  in  Fig.  6  to  a  position 
wherein  the  free  end  of  the  transfer  arm  30  is  adja- 
cent  the  plane  of  the  seam. 

Means  are  also  provided  for  gripping  the  warp 
thread  24  held  by  the  transfer  arm  30  for  pulling  the 
free  end  of  the  warp  thread  through  the  shed  open- 
ing  36  to  the  other  side  of  the  seam  area.  In  the  illus- 
trated  arrangement,  this  means  includes  the  inter- 
lace  arm  40  supported  for  pivotal  movement  about  a 
generally  vertical  axis.  In  the  illustrated  arrange- 
ment,  the  interlace  arm  40  is  generally  L-shaped 
and  includes  one  end  120  pivotally  supported  for 
pivotal  movement  about  a  vertical  axis  and  an  oppo- 
site  or  free  end  122  supported  for  movement  in  a 
generally  horizontal  path  from  one  side  of  the  seam 
1  0  through  the  shed  opening  36  to  an  opposite  side 
of  the  seam.  The  free  end  122  of  the  interlace  arm 
40  is  similar  in  construction  to  the  free  end  32  of  the 
transfer  arm  30  in  that  it  also  includes  means  for 
gripping  a  warp  thread  as  illustrated  in  Fig.  12.  More 
particularly,  the  free  end  122  of  the  interlace  arm  40 
includes  a  notch  124  adapted  to  house  the  end  of 
the  warp  thread,  and  the  free  end  1  22  of  the  inter- 
lace  arm  40  is  tubular  so  as  to  define  a  cylinder 
housing  a  piston  moveable  from  a  retracted  position 
to  a  warp  thread  clamping  position. 

In  operation  of  the  interlace  arm  40,  prior  to 
downward  pivotal  movement  of  the  transfer  arm  30, 
the  interlace  arm  40  will  swing  from  a  retracted  posi- 
tion  (Fig.  2)  through  the  shed  opening  36  to  the  posi- 
tion  illustrated  in  Fig.  3  wherein  the  free  end  122  of 
the  interlace  arm  40  is  adjacent  the  edge  of  the 
seam  10.  When  the  transfer  arm  30  is  then  caused 
to  pivot  downwardly,  the  free  end  32  of  the  transfer 
arm  30  will  move  downwardly  over  the  free  end  122 
of  the  interlace  arm  40  thereby  draping  the  warp 
thread  24  over  the  free  end  122  of  the  interlace  arm 
40  such  that  the  warp  thread  24  can  be  received  in 
the  notch  124  provided  in  the  interlace  arm  40.  The 
piston  in  the  free  end  of  the  interlace  arm  is  caused 
to  extend  such  that  it  will  clampingly  engage  the  warp 
thread  24,  and  the  piston  clamping  means  of  the 
transfer  arm  30  will  release  the  warp  thread.  The 
transfer  arm  30  will  be  pivoted  to  its  original  posi- 
tion,  and  the  interlace  arm  40  will  also  be  returned  to 
its  retracted  position  (Fig.  4)  with  the  free  end  122 
of  the  interlace  arm  40  pulling  the  warp  thread  24 
through  the  shed  opening. 

It  should  be  understood  that  in  other  applications, 
the  interlace  arm  40  could  have  other  configura- 
tions,  and  other  means  could  be  provided  for  caus- 
ing  translational  movement  of  the  free  end  122  of 
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tured  by  Martonair,  Twickenhaun,  England.  The  ca- 
ble  cylinder  142  generally  includes  a  cable  144 
reeved  over  a  pair  of  pulleys  146.  The  slide  member 
140  is  fixed  to  the  cable  144.  The  cable  cylinder  142 
also  includes  a  cylinder  146,  and  a  piston  148  is 
housed  in  the  cylinder  146.  The  cable  144  is  con- 
nected  to  the  piston  148.  When  air  pressure  is  pro- 
vided  to  the  cylinder  146,  the  piston  148  causes 
movement  of  the  cable  144  and  translational  move- 
ment  of  the  slide  member  140  on  the  support  rod  138. 

The  extractor  gripper  assembly  also  includes 
means  for  causing  selected  vertical  movement  of 
the  lower  end  1  30  of  the  extractor  arm  44.  In  a  pre- 
ferred  form  of  the  invention,  this  means  comprises 
a  pair  of  pneumatic  cylinders  150  and  152  mounted  in 
vertically  stacked  relation.  More  particularly,  this 
means  includes  a  first  pneumatic  cylinder  150  fixed 
to  the  slide  member  140  and  mounted  vertically.  This 
cylinder  150  includes  a  piston  154  and  the  second 
cylinder  152  is  fixedly  attached  to  the  lower  end  of 
this  piston  1  54.  The  second  cylinder  1  52  houses  a 
piston  156  also  supported  for  vertcial  reciprocal 
movement.  The  lower  end  of  the  piston  1  56  supports 
the  extractor  arm  44. 

In  operation  of  the  extractor  gripper  44,  the  ca- 
ble  cylinder  142  is  actuated  to  cause  the  extractor 
gripper  44  to  move  forwardly  from  the  position 
shown  in  Figure  6  to  a  forward  position  wherein  the 
lower  end  130  of  the  extractor  gripper  44  is  adja- 
cent  the  shed  opening  36.  The  cylinders  1  50  and  1  52 
are  then  actuated  to  cause  downward  movement  of 
the  extractor  gripper  44  to  a  position  wherein  the 
notch  1  32  can  receive  the  warp  thread  24  as  the  in- 
terlace  arm  40  pulls  the  warp  thread  24  through  the 
shed  opening.  The  warp  thread  24  is  then  clampingly 
engaged  in  the  notch  1  32  by  the  piston  131.  The  cylin- 
der  1  52  is  then  actuated  to  cause  upward  movement 
of  the  extractor  gripper  arm  44  to  a  position  where- 
in  the  warp  thread  24  held  by  the  free  end  130  of  the 
extractor  gripper  44  will  be  positioned  slightly 
above  the  plane  of  the  seam.  The  cable  cylinder  142 
is  then  actuated  again  to  cause  rearward  transla- 
tional  movement  of  the  extractor  arm  44  thereby 
pulling  the  warp  thread  24  rearwardly  such  that  it  is 
pulled  against  the  seam  face  46  and  the  free  end  of 
the  warp  thread  24  is  pulled  under  the  ski  154.  The 
second  cylinder  150  is  then  actuated  to  cause  up- 
ward  movement  of  the  extractor  arm  44  to  the  posi- 
tion  which  is  shown  in  Fig.  6. 

Means  are  also  provided  for  beating  the  warp 
thread  24  against  the  seam  face  46  in  a  manner 
which  provides  for  alignment  of  the  knuckles  of  the 
fabric.  The  means  for  beating  the  warp  threads  24 
against  the  seam  face  46  is  best  shown  in  Fig.  7  and 
generally  comprises  a  lay  and  reed  mechanism  1  60 
supported  by  the  frame  50  and  positioned  below  the 
woven  seam  10  being  formed.  The  lay  and  reed 
mechanism  160  includes  a  plurality  of  reed  dents 
162,  the  reed  dents  162  being  conventional  and  gen- 
erally  comprising  thin  elongated  metal  strips  posi- 
tioned  in  side  by  side  stacked  relation,  the  reed 
dents  defining  a  plurality  of  closely  spaced  vertical 
paralled  planes,  and  with  one  of  the  strips  or  reed 
dents  162  being  positioned  between  each  pair  of 
weft  threads  18.  The  lay  and  reed  mechanism  160  al- 

so  includes  means  for  supporting  the  plurality  of 
reed  dents  162  such  that  they  are  moveable  from 
the  position  shown  in  Fig.  7  in  solid  lines  to  the  dot- 
ted  line  or  phantom  position. 

5  More  particularly,  the  means  for  supporting  the 
reed  dents  1  62  includes  a  support  arm  1  64  which  is 
pivotably  joined  at  its  lower  end  to  the  machine 
frame  50  for  pivotal  movement  between  the  solid 
line  position  or  retracted  position  shown  in  Fig.  7 

10  and  the  phantom  position  wherein  the  reed  dents  162 
can  beat  the  warp  thread  24  into  the  seam  face  46. 
Means  are  also  provided  for  causing  such  recipro- 
cal  or  pivotal  movement  of  the  support  arm  164.  In 
the  illustrated  construction,  this  means  includes  a 

15  pneumatic  piston  166  pivotably  connected  by  a  pin 
1  68  to  the  machine  frame  50  and  including  a  piston 
170  pivotably  connected  to  the  support  arm  164  by  a 
pin  172  at  a  point  intermediate  the  opposite  ends  of 
the  support  arm  1  64.  The  upper  end  of  the  support 

20  arm  1  64  includes  a  pivot  shaft  1  74.  The  planar  thin 
metal  strips  forming  the  reed  dents  1  62  are  mounted 
in  side  by  side  stacked  relationship  on  this  pivot 
shaft  174,  and  the  reed  dents  162  are  supported  on 
pivot  shaft  1  74  to  be  freely  pivotable  about  the  axis 

25  of  this  pivot  shaft  174  and  are  freely  and  independ- 
ently  moveable  with  respect  to  each  other.  One  of 
the  features  of  the  invention  is  the  provision  of 
means,  when  the  support  arm  is  in  the  phantom  posi- 
tion  shown  in  Fig.  7,  for  causing  engagement  of  suc- 

30  cessive  ones  of  the  reed  dents  162  against  the  warp 
thread  24  to  beat  the  warp  thread  against  the  seam 
face  46.  This  means  provides  for  a  wave  action  of 
the  reed  dents  162.  This  wave  action  propagating 
from  one  side  of  the  seam  to  the  other  and  in  the  di- 

35  rection  of  the  free  end  of  the  warp  thread  being 
forced  against  the  seam  face.  Stated  alternatively, 
successive  ones  of  the  reed  dents  162  from  one 
side  of  the  seam  face  to  an  opposite  side  of  the 
seam  face  engage  the  warp  thread  and  pound  it 

40  against  the  seam  face  46.  When  the  pneumatic  cyl- 
inder  166  causes  the  support  arm  164  to  pivot  from 
the  solid  line  position  shown  in  Fig.  7  to  the  phantom 
line  position,  the  reed  dents  164  are  moved  to  the 
dotted  line  position.  Means  are  also  provided  for 

45  causing  these  reed  dents  162  to  move  to  the  broken 
line  position  shown  in  Fig.  7  wherein  these  reed 
dents  162  will  engage  the  warp  thread  and  force  it 
against  the  seam  face  46.  This  means  for  causing 
the  reed  dents  162  to  move  from  the  dotted  line  posi- 

50  tion  to  the  broken  line  position  in  Fig.  7  includes  a 
reed  roller  1  80  adapted  to  engage  the  lower  ends  1  82 
of  the  reed  dents  162  as  shown  in  Fig.  7.  The  reed 
roller  180  is  supported  for  translational  movement  in 
the  direction  of  the  axis  of  the  horizontal  pivot  shaft 

55  174  of  the  reed  dents  162  such  that  the  roller  180 
can  move  from  one  end  of  the  pivot  shaft  174  to  the 
opposite  end  and  contact  successive  ones  of  the 
reed  dents  162  as  it  moves  reciprocably  in  this  man- 
ner.  As  the  reed  roller  180  moves  along  the  length 

60  of  the  horizontal  pivot  shaft  174  it  will  contact  suc- 
cessive  ones  of  the  reed  dents  causing  them  to  piv- 
ot  from  the  dotted  line  position  shown  in  Fig.  7  to  the 
broken  line  position. 

Means  are  also  provided  for  causing  such  trans- 
65  lational  movement  of  the  reed  roller  180  along  the 
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motor  51  to  advance  the  seaming  machine  incremen- 
tally  forwardly  away  from  the  seam  face  46. 

Means  are  also  provided  for  controlling  the  oper- 
ation  of  the  pneumatic  piston  and  cylinder  assem- 

5  blies  described  above  and  for  supplying  air  pres- 
sure  to  these  piston  and  cylinder  assemblies  so  as 
to  cause  operation  of  the  pneumatic  cylinder  assem- 
blies  in  a  controlled  sequence.  In  a  preferred  form 
of  the  invention,  the  control  means  can  be  housed  in 

10  the  control  housing  58  and  can  comprise  a  commer- 
cially  available  Martonaire  Bi-Selector  Model/660H 
manufactured  by  Martonaire,  Ltd.,  Twickenham, 
England.  As  is  conventional,  this  control  apparatus 
can  be  operably  connected  by  air  lines  to  each  of 

15  the  pneumatically  operated  piston  and  cylinders 
through  a  series  of  control  valves.  The  pneumatic 
sequencer  operates  to  supply  air  to  the  pneumatic 
piston  and  cylinders  in  sequence  to  thereby  provide 
for  a  step  by  step  controlled  and  sequential  opera- 

20  tion  of  the  various  components. 
In  a  prefered  form  of  the  invention,  means  are  al- 

so  provided  for  halting  operation  of  the  machine  in 
the  event  any  one  of  the  piston  and  cylinder  assem- 
blies  of  the  type  shown  in  Fig.  12  fails  to  properly 

25  grip  a  thread.  As  described  above,  each  gripper  in- 
cludes  a  piston  and  cylinder  arrangement.  The  end 
of  each  such  cylinder  is  provided  with  an  electrical 
contact  210  (Fig.  12)  and  the  piston  also  includes  an 
electrical  contact  212.  When  a  thread  is  properly  en- 

30  gaged  by  a  gripper  apparatus,  the  thread  24  will  be 
positioned  between  the  piston  contact  212  and  cylin- 
der  contact  210  thereby  preventing  electrical  con- 
tact  between  the  piston  contact  212  and  cylinder 
contact  210.  If,  on  the  other  hand,  the  thread  is  not 

35  properly  gripped,  the  end  of  the  piston  will  make 
electrical  contact  with  the  cylinder  contact  210  and 
the  machine  will  be  shut  off.  If  desired,  the  electri- 
cal  apparatus  for  shutting  off  the  machine  can  also 
cause  an  alarm  to  be  sounded.  One  of  the  features 

40  of  the  invention  is  that  in  the  event  the  machine  is 
shut  off  due  to  failure  by  one  of  the  grippers  to 
properly  grip  the  warp  thread  24,  the  operator  can 
then  cause  the  heddling  sequence  to  reverse  to  a 
point  where  any  flaw  that  has  been  created  can  be 

45  corrected. 
Another  of  the  advantages  of  the  apparatus  em- 

bodying  the  present  invention  is  that  the  seam  width 
can  be  adjustable  from,  for  example,  approximately 
2  inches  to  approximately  6  inches  depending  on  the 

50  type  of  fabric  being  seamed  and  the  width  of  the 
seam  desired.  In  a  preferred  form  of  the  invention 
the  downwardly  extending  support  arms  70  are  con- 
nected  to  the  cantilevered  frame  56  in  a  manner 
which  permits  adjustable  movement  of  the  arms  to- 

55  ward  and  away  from  each  other  so  as  to  permit  ad- 
justment  of  the  positioning  of  the  selector  mecha- 
nisms  and  the  warp  thread  transfer  and  weaving 
means.  Accordingly,  the  width  of  the  fabric  strip  po- 
sitioned  between  the  ends  of  the  woven  fabric  can 

60  be  of  any  desired  width  and  the  resulting  seam  can 
have  any  selected  width. 

Claims 

65  1  .  Apparatus  for  forming  a  seam  (1  0)  in  a  length  of 

length  of  the  horizontal  pivot  shaft  174.  In  the  illus- 
trated  construction,  the  reed  roller  180  is  supported 
for  rotation  about  the  axis  of  a  generally  vertically 
extending  shaft  186,  the  reed  roller  180  being  freely 
rotatable  about  this  shaft.  The  lower  end  of  the 
shaft  186  is  supported  by  a  slide  member  188  sup- 
ported  for  slideable  reciprocable  movement  on  a 
pair  of  support  rods  190.  The  lower  end  of  the  slide 
member  1  88  is  fixed  to  a  cable  1  92  of  a  cable  cylinder 
194  having  the  same  structure  as  the  cable  cylinder 
142  supporting  the  extractor  gripper  arm  44.  Opera- 
tion  of  the  cable  cylinder  194  is  functional  to  cause 
translational  reciprocal  movement  of  the  slide  mem- 
ber  188  and  the  reed  roller  180  along  the  support 
shafts  190  and  in  the  direction  of  the  longitudinal  ax- 
is  of  the  pivot  shaft  174  of  the  reed  dents.  While  the 
slide  member  188  has  been  described  as  being  driv- 
en  by  a  cable  cylinder  194,  it  will  be  readily  under- 
stood  that  in  other  embodiments  of  the  invention,  an 
elongated  pneumatic  piston  and  cylinder  arrange- 
ment  could  be  provided  to  cause  such  translational 
movement.  Similarly,  a  screwdrive  arrangement  or 
other  similar  conventional  device  could  also  be  em- 
ployed. 

In  a  preferred  form  of  the  invention,  the  frame  50 
also  includes  an  electric  motor  51  operably  drivingly 
connected  to  at  least  one  wheel  52  supporting  the 
frame  50  such  that  the  seaming  machine  is  mechani- 
cally  driven  along  the  length  of  the  seam  as  the 
seam  weaving  process  continues. 
•  Means  are  also  provided  for  sending  a  signal  to 
the  electric  motor  51  to  cause  operation  of  the  elec- 
tric  motor  51  and  movement  of  the  frame  50  as  the 
seam  weaving  process  continues  and  the  seam  face 
builds  up.  In  a  preferred  form  of  the  invention,  the 
lay  and  reed  mechanism  160  includes  means  for 
sending  a  signal  to  the  electric  drive  motor  51  for 
causing  the  motor  to  cause  a  slight  advance  of  the 
machine  when  the  seam  face  46  builds  up.  In  the  il- 
lustrated  construction,  this  means  for  sending  a  sig- 
nal  to  the  motor  includes  an  electrical  switch  196 
fixed  to  the  support  arm  164.  In  a  preferred  form  of 
the  invention,  the  reed  dents  162  and  the  structure 
for  causing  pivotal  movement  of  the  reed  dents 
about  the  horizontal  pivot  shaft  174  are  all  support- 
ed  by  a  frame  198,  the  frame  198  being  pivotably 
joined  by  a  pivot  pin  200  to  the  upper  end  of  the  sup- 
port  arm  164.  The  frame  198  is  supported  for  limited 
pivotal  movement  with  respect  to  the  upper  end  of 
the  support  arm  164.  The  frame  structure  198,  the 
reed  mechanism  and  the  means  for  causing  respec- 
tive  pivotal  movement  of  the  reed  dents  162  are 
weighted  such  that  when  the  support  arm  is  in  the 
position  shown  in  phantom  in  Fig.  7,  the  weight  of 
this  structure  tends  to  cause  the  reed  dent  support- 
ing  mechanism  to  pivot  about  the  shaft  in  a  clock- 
wise  direction  as  seen  in  Fig.  7.  As  the  seam  face 
46  builds  up,  when  the  reed  dents  pivot  from  the 
dotted  line  position  to  the  broken  line  position  in  Fig. 
7,  the  seam  face  46  will  restrict  the  movement  of  the 
reed  dents.  When  the  seam  face  builds  up  suffi- 
ciently,  when  the  reed  dents  are  forced  into  engage- 
ment  with  the  seam  face,  the  frame  198  will  pivot  in  a 
counterclockwise  direction  and  will  engage  the 
switch  196  thereby  sending  a  signal  to  the  electric 
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woven  fabric  having  opposite  ends  (12,  14)  to  join  to- 
gether  the  opposite  ends  of  the  fabric  by  means  of 
a  woven  seam  and  to  thereby  form  an  endless  wo- 
ven  fabric  belt,  and  for  ujse  with  means  for  support- 
ing  a  strip  of  weft  threads  (18)  in  parallel  relation 
and  for  supporting  the  opposite  ends  (12,  14)  of  the 
fabric  in  closely  spaced  relation  on  opposite  sides 
of  the  strip  of  weft  threads,  the  opposite  ends  of 
the  fabric  each  including  a  fringe  (20)  of  warp 
threads  (24)  which  are  supported  such  that  they 
can  be  interweaved  with  the  weft  threads  (18)  sup- 
ported  between  the  opposite  ends  to  thereby  form  a 
woven  seam,  the  apparatus  comprising  means  (60, 
62,  64)  for  causing  the  weft  threads  (18)  to  form  a 
shed  opening  (36),  means  (28)  for  separating  suc- 
cessive  ones  of  the  warp  threads  (24)  from  a  fringe 
(20),  an  interlace  arm  (40)  for  pulling  a  separated 
warp  thread  through  the  shed  opening  (36),  and  a 
transfer  arm  (30)  for  receiving  a  separated  warp 
thread  from  the  separating  means  and  delivering  it 
to  the  interlace  arm,  said  interlace  arm  (40)  compris- 
ing  means  (124)  at  its  end  (122)  for  selectively  grip- 
ping  the  warp  thread,  and  the  arm  (40)  being  sup- 
ported  for  movement  from  a  first  position  wherein 
the  end  (122)  of  the  interlace  arm  extends  through 
the  shed  opening  (36)  to  grip  a  warp  thread  deliv- 
ered  by  the  transfer  arm  (30)  and  a  second  position 
wherein  the  end  (122)  of  the  interlace  arm  is  retract- 
ed  from  the  shed  opening  to  pull  the  warp  thread 
through  the  shed  opening,  characterised  in  that  the 
separating  means  comprises  a  separator  (28)  which 
is  reciprocably  movable  between  a  retracted  posi- 
tion  and  an  advanced,  warp  thread  engaging  posi- 
tion,  and  which  includes  means  (90,  92)  for  griping 
an  individual  warp  thread  (24)  of  the  fringe  (20) 
when  the  separator  is  the  advanced  position  so  that 
the  selected  warp  thread  is  pulled  away  from  the 
fringe  when  the  separator  is  retracted,  and  in  that 
the  transfer  arm  (30)  has  an  end  (32)  provided  with 
means  (108,  110)  for  selectively  gripping  a  warp 
thread,  the  transfer  arm  (30)  being  supported  for 
movement  between  a  first  position  wherein  the  end 
(32)  of  the  transfer  arm  is  adjacent  the  separator 
(28)  to  grip  a  warp  thread  therefrom  when  the  sepa- 
rator  is  in  the  refracted  position,  and  a  second  posi- 
tion  wherein  the  end  (32)  of  the  transfer  arm  car- 
ries  the  warp  thread  to  a  position  wherein  the  warp 
thread  can  be  gripped  by  the  end  (122)  of  the  inter- 
lace  arm  (40)  when  the  end  of  the  interlace  arm  ex- 
tends  through  the  shed  opening  (36). 

2.  Apparatus  according  to  claim  1,  characerised 
in  that  said  means  for  forming  said  shed  opening 
(36)  comprises  a  Jacquard  machine  (60). 

3.  Apparatus  according  to  claim  2,  characterised 
in  that  said  Jacquard  machine  (60)  comprises  a  plu- 
rality  of  needles  positioned  below  the  weft  threads 
(18)  and  supported  for  vertical  reciprocable  move- 
ment,  a  spring  box  (64)  positioned  above  the  weft 
threads,  said  spring  box  comprising  a  plurality  of 
springs,  and  a  plurality  of  heddles  (66)  located  be- 
tween  said  needles  and  said  spring  box,  said  hed- 
dles  being  connected  to  said  needles  and  to  said 
spring  of  said  spring  box,  and  said  heddles  being 
adapted  to  engage  the  weft  threads  and  to  cause 
vertical  movement  of  the  weft  threads  to  form  the 

shed  opening  (36)  in  response  to  movement  of  said 
needles. 

4.  Apparatus  according  to  claim  3,  characterised 
in  that  said  heddles  (66)  can  be  slideably  inserted 

5  over  said  weft  threads  (18)  such  that  the  weft 
threads  are  housed  in  the  heddles. 

5.  Apparatus  according  to  any  one  of  the  preced- 
ing  claims,  in  which  each  fringe  (20)  is  supported  in 
generally  vertical  relation  and  includes  a  plurality  of 

10  warp  threads  (24)  positioned  in  side  by  side  parallel 
relation,  the  warp  threads  being  supported  by  at 
least  one  weft  thread  (22)  at  the  periphery  of  the 
fringe,  further  characterised  in  that  the  separator 
(28)  is  reciprocably  moveable  between  its  advanced 

15  and  retracted  positions  in  a  direction  parallel  to  the 
weft  thread  (22). 

6.  Apparatus  according  to  claim  5,  in  which  the 
gripping  means  (90,  92)  of  the  separator  (28)  is  re- 
siliently  supported  by  the  separator  and  is  arranged 

20  to  grip  the  first  warp  thread  encountered  as  said 
separator  (28)  moves  from  the  retracted  position  to 
the  advanced  position. 

7.  Apparatus  according  to  any  one  of  the  preced- 
ing  claims,  characterised  in  that  there  is  a  second 

25  interlace  arm  (40)  adapted  to  move  through  a  sec- 
ond  shed  opening  (36)  in  the  reverse  direction  to 
the  movement  of  the  first  interlace  arm  across  the 
seam  (10),  whereby  an  end  (122)  of  said  second  arm 
(40)  can  engage  a  warp  thread  and  then  move 

30  through  the  second  shed  opening  to  pull  said  warp 
thread  through  the  second  shed  opening  in  the  said 
reverse  direction. 

8.  Apparatus  according  to  any  one  of  the  preced- 
ing  claims,  characterised  in  that  it  further  compris- 

35  es  means  (16)  for  forcing  said  warp  thread  (24) 
pulled  through  said  shed  opening  (36)  against  the 
seam  face  (46),  said  forcing  means  including  a  plu- 
rality  of  reed  dents  (162)  supported  in  closely 
spaced  relation  and  being  positioned  between  the 

40  weft  threads  (1  8)  to  separate  the  weft  threads. 
9.  Apparatus  according  to  claim  8,  characterised 

in  that  said  means  (160)  for  forcing  the  warp  thread 
against  the  seam  face  (46)  comprises  means  (164) 
for  supporting  said  reed  dents  (162)  for  movement 

45  from  a  first  position  spaced  from  the  seam  face  to  a 
second  position  adjacent  the  seam  face  but  closely 
spaced  from  the  seam  face,  and  means  (180)  for 
causing  successive  ones  of  said  reed  dents  to 
move  from  said  second  position  to  a  position  where- 

50  in  said  warp  thread  is  forced  against  said  seam 
face. 

10.  Apparatus  according  to  claim  9,  character- 
ised  in  that  the  reed  dents  (162)  are  supported  for 
limited  pivotal  movement  about  an  axis  (1  74)  parallel 

55  to  the  seam  face  and  for  independent  movement 
about  said  axis  with  respect  to  each  other  and 
wherein  said  means  for  causing  successive  ones  of 
said  reed  dents  to  engage  said  warp  thread  includes 
a  roller  (180)  supported  for  movement  along  the 

60  seam  face  and  for  engaging  the  reed  dents  as  the 
roller  moves  along  the  seam  face  and  for  causing 
the  reed  dents  to  force  the  warp  thread  against  the 
seam  face  as  the  roller  moves  along  the  seam  face. 

65 
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Vielzahl  von  Nadeln,  die  unter  den  SchuBfaden  (18) 
angeordnet  und  vertikal  hin-  und  herbeweglich  geia- 
gert  sind,  einen  oberhalb  der  SchuBfaden  angeord- 
neten  Federkasten  (64),  der  seinerseits  eine  Viel- 

5  zahl  von  Federn  besitzt,  und  eine  Vielzahl  von  zwi- 
schen  den  Nadeln  und  dem  Federkasten 
angeordneten  Helfen  (66)  aufweist,  welche  Helfen 
mit  den  Nadeln  und  mit  den  Federn  des  Federka- 
stens  verbunden  sind  und  dazu  eingerichtet  sind, 

10  die  SchuBfaden  zu  ergreifen  und  eine  Vertikalbewe- 
gung  der  SchuBfaden  zu  bewirken,  urn  die  Fachoff- 
nung  (36)  entsprechend  der  Bewegung  der  Nadeln 
zu  bilden. 

4.  Vorrichtung  nach  Anspruch  3,  dadurch  ge- 
15  kennzeichnet,  daB  die  Helfen  (66)  verschiebbar  so 

uber  die  SchuBfaden  (18)  einriickbar  sind,  daB  die 
SchuBfaden  in  die  Helfen  aufgenommen  werden. 

5.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  bei  der  jede  Franse  (20)  in  im  allgemei- 

20  nen  vertikaler  Lage  gehalten  wird  und  eine  Vielzahl 
von  Kettfaden  (24)  aufweist,  die  parallel  zueinan- 
der  Seite  an  Seite  angeordnet  sind,  welche  Kettfa- 
den  durch  mindestens  einen  am  Rand  der  Franse  be- 
findlichen  SchuBfaden  (22)  gehalten  werden,  da- 

25  durch  gekennzeichnet,  daB  der  Separator  (28) 
zwischen  seiner  vorgeschobenen  und  seiner  zu- 
riickgezogenen  Stellung  in  einer  zum  SchuBfaden 
(22)  parallelen  Richtung  hin-  und  hergehend  beweg- 
bar  ist. 

30  6.  Vorrichtung  nach  Anspruch  5,  bei  der  das 
Greifmittel  (90,  92)  des  Separators  (28)  durch  den 
Separator  nachgiebig  gelagert  ist  und  zum  Ergrei- 
fen  des  ersten  Kettfadens,  der  bei  der  Bewegung 
des  Separators  (28)  von  der  zuruckgezogenen  in 

35  die  vorgeschobene  Stellung  getroffen  wird,  ange- 
ordnet  ist. 

7.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  dadurch  gekennzeichnet,  daB  ein  zwei- 
ter  Verkreuzungsarm  (40)  vorgesehen  ist,  der 

40  durch  eine  zweite  Fachoffnung  (36)  in  umgekehrter 
Richtung  bewegbar  ist,  wie  die  uber  die  Verbindung 
(10)  verlaufende  Bewegung  des  ersten  Verkreu- 
zungsarmes,  wobei  ein  Ende  (122)  dieses  zweiten 
Armes  (40)  einen  Kettfaden  ergreifen  und  sich 

45  dann  durch  die  zweite  Fachoffnung  bewegen  kann, 
urn  diesen  Kettfaden  in  der  genannten  umgekehrten 
Richtung  durch  die  zweite  Fachoffnung  zu  ziehen. 

8.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  dadurch  gekennzeichnet,  daB  die  Vor- 

50  richtung  weiter  Mittel  (16)  zum  Anschlagen  des  ge- 
nannten,  durch  die  Fachoffnung  (36)  gezogenen 
Kettfadens  (24)  an  die  Stirnseite  (46)  der  Verbin- 
dung  aufweist,  welche  Anschlagmittel  eine  Vielzahl 
von  Rietstaben  (162)  einschlieBen,  welche  mit  engem 

55  Abstand  gelagert  und  zwischen  den  SchuBfaden 
(18)  angeordnet  sind,  um  die  SchuBfaden  zu  separie- 
ren. 

9.  Vorrichtung  nach  Anspruch  8,  dadurch  ge- 
kennzeichnet,  daB  die  genannten  Mittel  (160)  zum 

60  Anschlagen  der  Kettfaden  an  die  Stirnseite  (46)  der 
Verbindung  Mittel  (164)  aufweisen,  um  die  Rietstabe 
(162)  von  einer  ersten  Stellung  im  Abstand  von  der 
Stirnseite  der  Verbindung  zu  einer  zweiten  an  die 
Stirnseite  der  Verbindung  angrenzenden  aber  in  ge- 

65  ringem  Abstand  von  der  Stirnseite  der  Verbindung 

Patentanspriiche 

1.  Vorrichtung  zur  Bildung  einer  Verbindung  (10) 
in  einem  gegenuberliegende  Enden  (12,  14)  aufwei- 
senden  Abschnitt  eines  Gewebes,  zum  Aneinander- 
fugen  der  gegenuberliegenden  Enden  des  Gewebes 
mittels  einer  gewebten  Verbindung,  um  so  ein  endlo- 
ses  Gewebeband  zu  bilden,  und  zum  Einsatz  mit  Mit- 
teln  zum  Halten  eines  Streifens  von  SchuBfaden 
(18)  parallel  zueinander  und  zum  Halten  der  gegen- 
uberliegenden  Enden  (12,  14)  des  Gewebes  in  engem 
Abstand  auf  gegenuberliegenden  Seiten  des  Strei- 
fens  von  SchuBfaden,  wobei  die  gegenuberliegen- 
den  Enden  des  Gewebes  je  eine  Franse  (20)  von 
Kettfaden  (24)  aufweisen,  welche  so  gehalten  sind, 
daB  sie  mit  den  zwischen  den  gegenuberliegenden 
Enden  gehaltenen  SchuBfaden  (18)  verwebt  werden 
konnen,  welche  Vorrichtung  Mittel  (60,  62,  64)  fur 
das  Bilden  einer  Fachoffnung  (36)  durch  die  SchuB- 
faden  (18),  Mittel  (28)  zum  Separieren  aufeinander- 
folgender  Kettfaden  (24)  von  einer  Franse  (20),  ei- 
nen  Verkreuzungsarm  (40),  um  einen  separierten 
Kettfaden  durch  die  Fachoffnung  (36)  zu  ziehen, 
und  einen  Transferarm  (30)  zum  Aufnehmen  eines 
separierten  Kettfadens  von  den  Separiermitteln 
und  zum  uberftihren  desselben  an  den  Verkreu- 
zungsarm  aufweist,  wobei  der  Verkreuzungsarm 
(40)  seinerseits  an  seinem  Ende  (122)  Mittel  (124) 
zum  selektiven  Ergreifen  des  Kettfadens  aufweist, 
und  der  Arm  (40)  von  einer  ersten  Stellung,  in  der 
das  Ende  (122)  des  Verkreuzungsarmes  durch  die 
Fachoffnung  (36)  ragt,  um  einen  vom  Transferarm 
(30)  uberbrachten  Kettfaden  zu  ergreifen,  in  der 
das  Ende  (122)  des  Verkreuzungsarmes  von  der 
Fachoffnung  zuruckgezogen  ist,  um  den  Kettfaden 
durch  die  Fachoffnung  zu  ziehen,  bewegbar  gela- 
gert  ist,  dadurch  gekennzeichnet,  daB  die  Separa- 
tormittel  einen,  zwischen  einer  zuruckgezogenen 
Stellung  und  einer  vorgeschobenen,  mit  einem  Kett- 
faden  in  Eingriff  kommenden  Stellung  hin-  und  her- 
gehend  bewegbaren  Separator  (28)  aufweisen,  der 
Mittel  (90,  92)  zum  Erfassen  eines  einzelnen  Kettfa- 
dens  (24)  der  Franse  (20),  wenn  der  Separator  sich 
in  seiner  vorgeschobenen  Stellung  befindet,  be- 
sitzt,  so  daB  der  gewahlte  Kettfaden  von  der  Fran- 
se  weggezogen  wird,  wenn  der  Separator  zuruckge- 
zogen  wird,  und  daB  der  Transferarm  (30)  ein  mit  wit- 
teln  (108,  110)  zum  selektiven  Ergreifen  eines 
Kettfadens  versehenes  Ende  (32)  aufweist,  wobei 
der  Transferarm  (30)  zwischen  einer  ersten  Stel- 
lung,  in  der  das  Ende  (32)  des  Transferarmes  dem 
Separator  (28)  benachbart  ist,  um  von  diesem,  wenn 
sich  der  Separator  in  der  zuruckgezogenen  Stel- 
lung  befindet,  einen  Kettfaden  zu  ergreifen,  und  ei- 
ner  zweiten  Stellung,  in  der  das  Ende  (32)  des 
Transferarmes  den  Kettfaden  an  eine  Stelle  tragt, 
an  der  der  Kettfaden  vom  Ende  (122)  des  Verkreu- 
zungsarmes  (40)  ergriffen  werden  kann,  wenn  das 
Ende  des  Verkreuzungsarmes  durch  die  Fachoff- 
nung  (36)  ragt,  bewegbar  gelagert  ist. 

2.  Vorrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  daB  die  Mittel  zur  Bildung  der  Fach- 
offnung  (36)  eine  Jaquardmaschine  (60)  umfassen. 

3.  Vorrichtung  nach  Anspruch  2,  dadurch  ge- 
kennzeichnet,  daB  die  Jaquardmaschine  (60)  eine 

11 
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liegenden  Stellung  bewegbar  zu  lagern,  und  weiter 
Mittel  (180)  aufweisen,  um  aufeinanderfolgende 
Rietstabe  von  der  zweiten  Stellung  in  eine  Stellung, 
in  der  der  genannte  Kettfaden  an  die  Stirnseite  der 
Verbindung  angeschlagen  wird,  zu  bewegen. 

10.  Vorrichtung  nach  Anspruch  9,  dadurch  ge- 
kennzeichnet,  daB  die  Rietstabe  (162)  so  gelagert 
sind,  daB  sie  um  eine  parallel  zur  Stirnseite  der  Ver- 
bindung  verlaufende  Achse  (174)  beschrankt 
schwenkbar  sind  und  On  diese  Achse  unabhangig 
voneinander  beweglich  sind,  und  daB  die  wittel,  wel- 
che  aufeinanderfolgende  Rietstabe  in  Eingriff  mit 
dem  Kettfaden  setzen,  eine  Rolle  (180)  aufweisen, 
welche  so  gelagert  ist,  daB  sie  langs  der  Stirnseite 
der  Verbindung  bewegbar  ist  und  mit  den  Rietstaben 
in  Eingriff  kolmnt,  wenn  sich  die  Rolle  der  Stirnseite 
der  Verbindung  entlang  bewegt,  und  daB  sie  das  An- 
schlagen  des  Kettfadens  an  die  Stirnseite  der  Ver- 
bindung  durch  die  Rietstabe  bewirkt,  wenn  die  Rolle 
sich  langs  der  Stirnseite  der  Verbindung  bewegt. 

Revendications 

1.  Appareil  pour  former  une  jonction  (10)  dans  une 
certaine  longueur  d'une  toile  tissee  presentant  des 
extremites  opposees  (12,  14),  pour  relier  ensemble 
les  extremites  opposees  de  la  toile  grace  a  une  jonc- 
tion  tissee  et  pour  former  ainsi  une  courroie  en  toile 
tissee  sans  fin,  cet  appareil  etant  destine  a  etre  uti- 
lise  avec  des  moyens  supportant  une  bande  de  fils 
de  trame  (18)  en  relation  parallele  et  supportant  les 
extremites  opposees  (12,  14)  des  la  toile  en  relation 
espacee  de  part  et  d'autre  de  la  bande  de  fils  de  tra- 
me,  les  deux  extremites  opposees  de  la  toile  compre- 
nant  une  frange  (20)  de  fils  de  chatne  (24)  qui  sont 
supportes  de  maniere  a  pouvoir  etre  entrelaces 
avec  les  fils  de  trame  (18)  supportes  entre  les  extre- 
mites  opposees  pour  former  ainsi  une  jonction  tis- 
see,  cet  apparail  comprenant  des  moyens  (60,  62, 
64)  pour  amener  les  fils  de  trame  (1  8)  a  former  une 
ouverture  de  foule  (36),  des  moyens  (28)  pour  sepa- 
rer  des  fils  successifs  parmi  les  fils  de  chatne  (24) 
au  depart  d'une  frange  (20),  un  bras  d'entrelace- 
ment  (40)  destine  a  tirer  un  fil  de  chaine  separe  a 
travers  I'ouverture  de  foule  (36),  et  un  bras  de 
transfert  (30)  destine  a  recevoir  un  fil  de  chaine  se- 
pare  venant  des  moyens  de  separation  et  pour  I'en- 
voyer  au  bras  d'entrelacement,  ce  bras  d'entrelace- 
ment  (40)  comprenant  des  moyens  (1  24)  a  son  extre- 
mite  (122)  pour  saisir  selectivement  le  fil  de  chaine, 
les  bras  (40)  etant  supporte  pour  se  deplacer  de- 
puis  une  premiere  position  dans  laquelle  I'extremite 
(122)  du  bras  d'entrelacement  s'etend  a  travers 
I'ouverture  de  foule  (36)  pour  saisir  un  fil  de  chalne 
debite  par  le  bras  de  transfert  (30)  et  une  seconde 
position  dans  laquelle  I'extremite  (122)  du  bras  d'en- 
trelacement  est  retractee  depuis  I'ouverture  de  fou- 
le  pour  tirer  le  fil  de  chatne  a  travers  I'ouverture  de 
foule,  cet  appareil  etant  caracterise  en  ce  que  les 
moyens  de  separation  comprennent  un  separateur 
(28)  qui  est  mobile  en  va-et-vient  entre  une  position 
retractee  et  une  position  avancee  de  contact  avec 
le  fil  de  chatne,  et  qui  comprend  des  moyens  (90,  92) 
destines  a  saisir  un  fil  de  chatne  individuel  (24)  de  la 
frange  (20)  lorsque  le  separateur  est  dans  la  posi- 

tion  avancee,  de  sorte  que  le  fil  de  chatne  choisi  est 
tire  a  I'ecart  de  la  frange  lorsque  le  separateur  est 
retracte,  et  en  ce  que  le  bras  de  transfert  (30)  com- 
porte  une  extremite  (32)  pourvue  de  moyens  (108, 

5  110)  destines  a  la  saisie  selective  d'un  fil  de  chaine, 
le  bras  de  transfert  (30)  etant  supporte  pour  son 
deplacement  entre  une  premiere  position  dans  la- 
quelle  I'extremite  (32)  du  bras  de  transfert  est  adja- 
cente  au  separateur  (28)  pour  saisir  un  fil  de  chatne 

10  lorsque  le  separateur  est  dans  la  position  retrac- 
tee,  et  une  seconde  position  dans  laquelle  I'extremi- 
te  (32)  du  bras  de  transfert  porte  le  fil  de  chatne 
vers  une  position  dans  laquelle  ce  fil  de  chatne  peut 
etre  saisi  par  I'extremite  (122)  du  bras  d'entrelace- 

1  5  ment  (40)  lorsque  I'extremite  de  ce  bras  d'entrelace- 
ment  s'etend  a  travers  I'ouverture  de  foule  (36). 

2.  Appareil  suivant  la  revendication  1,  caracteri- 
se  en  ce  que  les  moyens  prevus  pour  former 
I'ouverture  de  foule  (36)  comprennent  une  machine 

20  Jacquard  (60). 
3.  Appareil  suivant  la  revendication  2,  caracteri- 

se  en  ce  que  cette  machine  Jacquard  (60)  comprend 
une  serie  d'aiguilles  disposees  en  dessous  des  fils 
de  trame  (18)  et  supportees  en  vue  d'un  deplace- 

25  ment  vertical  de  va-et-vient,  une  botte  a  ressorts 
(64)  disposee  au-dessus  des  fils  de  trame,  cette 
botte  a  ressorts  comprenant  une  serie  de  ressorts, 
et  une  serie  de  lisses  (66)  localisees  entre  les 
aiguilles  susdites  et  la  botte  a  ressorts,  ces  lisses 

30  etant  reliees  aux  aiguilles  et  aux  ressorts  de  la  botte 
a  ressorts,  les  lisses  susdites  etant  destinees  a 
cooperer  avec  les  fils  de  etrame  et  a  provoquer  un 
deplacement  vertical  de  ces  fils  de  trame  pour  for- 
mer  I'ouverture  de  foule  (36)  en  reponse  au  mouve- 

35  ment  des  aiguilles  susdites. 
4.  Appareil  suivant  la  revendication  3,  caracteri- 

se  en  ce  que  les  lisses  (66)  peuvent  etre  introdui- 
tes  de  maniere  coulissante  sur  les  fils  de  trame  (1  8) 
pour  que  ceux-ci  soient  loges  dans  les  lisses. 

40  5.  Appareil  suivant  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  chaque  frange 
(20)  est  supportee  d'une  maniere  generate  vertica- 
lement  et  comprend  une  serie  de  fils  de  chatne  (24) 
disposes  cote  a  cote  en  relation  parallele,  les  fils  de 

45  chatne  etant  supportes  par  au  moins  un  fil  de  trame 
(22)  a  la  peripherie  de  la  frange,  cet  appareil  etant 
en  outre  caracterise  en  ce  que  le  separateur  (28) 
est  mobile  en  va-et-vient  entre  sa  position  avancee 
et  sa  position  retractee  dans  une  direction  parallele 

50  au  fil  de  trame  (22). 
6.  Appareil  suivant  la  revendication  5,  caracteri- 

se  en  ce  que  les  moyens  de  saisie  (90,  92)  du  sepa- 
rateur  (28)  sont  supportes  de  maniere  elastique  par 
ce  separateur  et  sont  agences  pour  saisir  le  pre- 

55  mier  fil  de  chatne  rencontre  lorsque  ce  separateur 
(28)  se  deplace  depuis  la  position  retractee  vers  la 
position  avancee. 

7.  Appareil  suivant  I'une  quelconque  des  revendi- 
cations  precedentes,  caracterise  en  ce  qu'il  y  a  un 

60  second  bras  d'entrelacement  (40)  destine  a  se  de- 
placer  a  travers  une  seconde  ouverture  de  foule 
(36)  dans  le  sens  inverse  de  celui  du  deplacement 
du  premier  bras  d'entrelacement  en  travers  de  la 
jonction  (10)  de  sorte  qu'une  extremite  (122)  de  ce  se- 

65  cond  bras  (40)  peut  cooperer  avec  un  fil  de  chatne 
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et  ensuite  se  deplacer  a  travers  la  seconde  ouver- 
ture  de  foule  pour  tirer  ce  fil  de  chaine  a  travers 
cette  seconde  ouverture  de  foule  dans  le  sens  op- 
pose  susdit. 

8.  Appareil  suivant  I'une  quelconque  des  revendi-  5 
cations  precedentes,  caracterise  en  ce  qu'il  com- 
prend  en  outre  des  moyens  (16)  pour  pousser  de 
force  le  fil  de  chaine  (24)  tire  a  travers  I'ouverture 
de  foule  (36)  susdite,  contre  la  face  (46)  de  la  jonc- 
tion,  ces  moyens  pour  pousser  de  force  le  fil  de  10 
chatne  comprenant  une  serie  de  dents  de  peigne 
(162)  supportees  en  relation  etroitement  espacee  et 
disposees  entre  les  fils  de  trame  (18)  pour  separer 
ces  fils. 

9.  Appareil  suivant  la  revendication  8,  caracteri-  15 
se  en  ce  que  les  moyens  susdits  (160)  destines  a 
pousser  de  force  le  fil  de  chaine  contre  la  face  (46) 
de  la  jonction  comprennent  des  moyens  (164)  desti- 
nes  a  supporter  les  dents  de  peigne  (1  62)  en  vue  de 
leur  mouvement  depuis  une  premiere  position  espa-  20 
cee  de  la  face  de  la  jonction  vers  une  seconde  posi- 
tion  adjacente  a  cette  face  de  la  jonction  mais  etroi- 
tement  espacee  de  celle-ci,  et  des  moyens  (180) 
pour  amener  des  dents  successives  parmi  les  dents 
de  peigne  a  se  deplacer  depuis  la  seconde  position  25 
vers  une  position  dans  laquelle  le  fil  de  chatne  est 
pousse  de  force  contre  la  face  de  la  jonction. 

10.  Appareil  suivant  la  revendication  9,  caracteri- 
se  en  ce  que  les  dents  de  peigne  (1  62)  sont  suppor- 
tees  en  vue  d'un  deplacement  pivotant  limite  autour  30 
d'un  axe  (174)  parallele  a  la  face  de  la  jonction  et  en 
vue  d'un  deplacement  independant  autour  de  cet 
axe  les  unes  par  rapport  aux  autres,  et  dans  lequel 
les  moyens  prevus  pour  amener  des  dents  succes- 
sives  parmi  les  dents  de  peigne  a  cooperer  avec  le  35 
fil  de  chame  comprennent  un  rouleau  (1  80)  supporte 
en  vue  de  son  deplacement  au  long  de  la  face  de  la 
jonction  et  pour  cooperer  avec  les  dents  de  peigne 
au  fur  et  a  mesure  que  ce  rouleau  se  deplace  au 
long  de  la  face  de  la  jonction  et  pour  amener  les  40 
dents  de  peigne  a  pousser  de  force  le  fil  de  chaTne 
contre  la  face  de  la  jonction  au  fur  et  a  mesure  que 
le  rouleau  se  deplace  au  long  de  la  face  de  cette 
jonction. 
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