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@)  Apparatus  for  detecting  warp  tension  in  a  loom. 

(57)  To  provide  a  warp  tension  detecting  ap- 
paratus  in  a  loom  which  can  permit  accurate 
warp  let-off  controlling  by  detecting  true  warp 
tension. 

The  tension  levers  (11  A,  11  B)  and  easing 
levers  (12A,  12B)  are  supported  on  the  loom 
frame  by  way  of  the  shaft  (2a)  for  integral 
swinging  movement.  The  back  roller  (2)  is  rotat- 
ably  supported  by  the  shaft  (2a),  and  the  tension 
levers  (11  A,  11  B)  carry  rotatably  at  their  upper 
ends  the  tension  roller  (3).  The  arm  portions 
(14A,  14B)  of  the  tension  levers  have  the  press- 
ure  detectors  (15A,  15B)  and  the  tension  detect- 
ing  roll  (16).  The  tension  detecting  roll  (16)  is 
adapted  to  detect  the  tension  of  warp  yarns  (T1  , 
T2)  and  transmit  the  tension  to  the  pressure 
detectors  (15A,  15B). 
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The  present  invention  relates  to  a  warp  tension 
detecting  apparatus  in  a  loom  wherein  the  tension  of 
warp  yarns  being  let  off  from  a  warp  beam  is  detected 
and  the  rotation  of  the  warp  beam  is  controlled  on  the 
basis  of  information  resulting  from  the  detection  of 
warp  tension. 

Publication  of  unexamined  Japanese  patent  ap- 
plication  No.  63-42941  (1988)  discloses  a  warp  let- 
ting-off  apparatus  in  a  weaving  loom,  having  a  ten- 
sion  roller  which  is  loaded  by  a  balance  weight  for  con- 
tact  with  warp  yarns  extending  between  a  warp  beam 
and  weaving  station  of  the  loom.  The  tension  roller  is 
displaceable  toward  and  away  from  the  weaving  sta- 
tion  in  response  to  a  change  of  warp  tension  exerted 
thereto  and  this  displacement  of  the  tension  roller  is 
transmhtted  to  a  speed  change  lever  on  warp  beam 
driving  transmission.  That  is,  the  rotational  speed  of 
the  warp  beam,  hence  the  rate  at  which  warp  yarns 
are  let  off  from  the  warp  beam,  is  controlled  according 
to  the  tension  roller  displacement  in  such  a  way  that 
warp  tension  is  maintained  substantially  constant.  In 
other  words,  warp  tension  is  detected  in  terms  of  ten- 
sion  roller  displacement. 

Publication  of  unexamined  Japanese  patent  ap- 
plication  No.  1-42941  (1989)  discloses  an  apparatus, 
including  a  detecting  lever  which  is  swingably  mount- 
ed  on  a  loom  frame  and  has  at  its  lower  end  a  load  cell 
connected  thereto  and  at  its  upper  end  a  tension  lever 
swingably  mounted  thereto.  The  tension  lever  in  turn 
has  at  its  upper  end  a  tension  roller.  An  easing  spring 
is  installed  between  the  other  end  of  the  tension  lever 
and  the  loom  frame  to  take  up  the  periodic  variation 
of  warp  tension  occurring  during  normal  weaving  op- 
eration  of  the  loom.  Warp  tension  applied  to  the  ten- 
sion  roller  is  transmitted  through  the  tension  lever  and 
detecting  lever  to  the  load  cell  which  generates  elec- 
trical  signals  accordingly.  The  rate  of  warp  let-off  is 
controlled  in  response  to  such  electrical  signals  in 
such  a  way  that  the  warp  tension  is  maintained  sub- 
stantially  constant  at  all  times. 

In  the  above  arrangements  for  detecting  warp 
tension,  load  exerted  to  opposite  bearings  of  the  ten- 
sion  roller  is  regarded  as  the  warp  tension,  which 
means  that  the  load  cell  will  also  respond  to  the  force 
of  inertia  developed  by  the  tension  roller  displacing  to 
absorb  the  periodic  warp  tension  variation  and,  there- 
fore,  the  operation  of  the  speed-change  transmission 
for  the  warp  beam  is  influenced  by  such  inertia  force. 
As  a  result,  the  signal  generated  by  the  load  cell,  i.e. 
speed  change  controlling  of  the  transmission,  fails  to 
correspond  to  actual  warp  tension,  so  that  the  desired 
accuracy  of  warp  let-off  controlling  cannot  be  accom- 
plished.  When  the  warp  tension  is  relatively  low,  the 
influence  of  friction  between  the  tension  roller  and  its 
bearings  on  the  load  cell  becomes  noticeable,  thus 
affecting  the  accuracy  in  detecting  the  warp  tension. 

Therefore,  it  is  an  object  of  the  present  invention 
to  provide  a  warp  tension  detecting  apparatus  in  a 

loom  which  can  permit  accurate  warp  let-off  control- 
ling  by  detecting  true  warp  tension. 

According  to  the  present  invention,  there  is  pro- 
vided  a  warp  tension  detecting  apparatus  in  a  weav- 

5  ing  loom,  comprising  support  member  swingably  pro- 
vided  on  frame  of  the  loom,  a  tension  roller  supported 
by  said  support  member  for  guiding  warp  yarns  while 
applying  tension  thereto,  means  for  absorbing  varia- 
tion  of  warp  tension  by  allowing  said  support  member 

10  to  swing  in  synchronism  with  the  shedding  movement 
of  said  warp  yarns  to  thereby  change  the  path  of  warp 
yarns  over  said  tension  roller,  and  means  supported 
by  said  support  member  for  contact  with  tho  warn 
yarng  moving  overgaid  tension  for  detecting  the  ten- 

is  sion  of  said  warp  yarns. 
In  the  warp  tension  detecting  apparatus  accord- 

ing  to  the  invention,  the  tension  roller  and  the  warp 
tension  detecting  means  can  swing  integrally  togeth- 
er  with  the  support  member  and  the  detecting  means 

20  can  detect  the  warp  tension  directly  without  interven- 
tion  of  the  tension  roller.  Therefore,  the  warp  tension 
detecting  means  is  free  from  the  influence  of  the  ten- 
sion  roller  such  as  the  force  of  inertia  developed  by 
its  swinging  motion.  The  result  is  that,  unlike  the  con- 

25  ventional  apparatus  which  detects  apparent  warp  ten- 
sion  under  the  influence  exerted  by  the  tension  roller, 
the  warp  tension  detecting  means  according  to  the  in- 
vention  is  capable  of  detecting  true  warp  tension. 

The  examples  that  follow  explain  the  invention. 
30  Ways  of  carrying  out  the  invention  are  described  be- 

low  with  reference  to  the  drawings,  which  illustrate 
only  specific  embodiments. 

FIG.  1  is  a  schematic  view  showing  an  embodi- 
ment  of  apparatus  for  detecting  warp  tension  and 

35  feeding  warp  yarns  in  a  weaving  loom  according 
to  the  present  invention;  and 
FIG.  2  is  a  perspective  view  showing  an  arrange- 
ment  for  detecting  warp  tension. 
The  following  will  describe  an  embodiment  of  the 

40  apparatus  according  to  the  invention  with  reference 
to  FIGS.  1  and  2.  Referring  to  FIG.  1,  a  number  of 
warp  yarns  T1,  T2  unwound  from  a  warp  beam  1  are 
fed  toward  a  weaving  station  4  of  the  loom  by  way  of 
a  back  roller  2  and  tension  roller  3.  The  warp  yarns  T1, 

45  T2  are  woven  with  weft  yarns  (not  shown)  at  the 
weaving  station  4  into  a  fabric  W,  which  is  moved  via 
an  expansion  bar  6,  surface  roller  7  and  press  roller 
8  to  be  taken  up  round  a  winding  shaft  9. 

Referring  also  to  FIG.  2,  the  back  roller  2,  which 
so  is  of  a  hollow  construction  as  shown  in  FIG.  1  ,  is  ro- 

tatably  supported  on  loom  frames  by  way  of  a  shaft 
2a  extending  through  the  back  roller  2.  A  pair  of  L- 
shaped  tension  levers  11A,  11b  having  arm  portions 
14A,  14B  are  swingably  supported  on  the  shaft  2a  ad- 

55  jacently  to  the  back  roller  2,  and  a  pair  of  easing  lev- 
ers  12A,  12B  is  supported  on  the  shaft  2a  for  integral 
swinging  with  the  tension  levers  11  A,  1  1  B.  The  ten- 
sion  roller  3,  which  is  also  made  hollow,  is  rotatably 
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supported  by  and  between  the  upper  distal  ends  of 
the  tension  levers  11  A,  11B. 

Easing  springs  13A,  13B  are  installed  between 
the  respective  easing  levers  12A,  12B  and  loom 
frame.  During  weaving  operation  of  the  loom,  the  ten- 
sion  levers  11  A,  11  B  and  easing  levers  12A,  12B  are 
swung  integrally  about  the  shaft  2a  together  with  the 
tension  roller  3  then  swinging  alternately  toward  and 
away  from  the  weaving  station  4  in  synchronism  with 
the  periodic  shedding  movement  of  warp  yarns  T1,  T2 
and  beating-up  operation  of  a  reed  of  the  loom.  Thus, 
the  tension  of  warp  yarns  T1,  T2  is  maintained  sub- 
stantially  constant  independently  of  the  shedding  and 
beating  operation  of  the  loom  in  the  manner  as  well 
known  in  the  art. 

Between  the  arm  portions  14A,  14B  of  the  ten- 
sion  levers  11  A,  11  B  is  disposed  a  support  bar  10  hav- 
ing  at  its  opposite  ends  a  pair  of  pressure  detectors 
15A,  15B.  Additionally,  a  tension  detecting  roll  16  is 
supported  on  the  pressure  detectors  15A,  15B.  As 
shown  in  FIGS.  1  and  2,  this  tension  detecting  roll  16 
is  located  between  the  back  roller  2  and  tension  roller 
3  at  such  position  where  it  is  kept  in  contact  with  warp 
yarns  T1  ,  T2  for  detecting  the  warp  tension  and  then 
transmitting  the  same  to  the  pressure  detectors  15A, 
15B. 

As  shown  schematically  in  FIG.  1,  the  pressure 
detectors  1  5A,  1  5B  are  electrically  connected  through 
an  amplifier  17  and  latch  18  to  a  comparator  19  to 
which  an  input  device  20  for  setting  the  desired  ten- 
sion  is  electrically  connected.  The  comparator  19  is 
operable  to  compare  the  information  of  warp  tension 
received  from  the  pressure  detectors  15A,  15B  with 
the  tension  setting  stored  in  the  device  20  and  also 
to  generate  a  compensation  signal,  which  corre- 
sponds  to  the  tension  difference  as  obtained  through 
the  comparison,  to  an  adder  22  through  an  A/D  con- 
verter  21. 

The  adder  22  is  operable  to  add  a  signal  from  a 
warp  beam  driving  servomotor  23,  which  signal  is  rep- 
resentative  of  the  rotational  speed  of  that  servomo- 
tor,  and  the  compensation  signal  transmitted  from  the 
comparator  19  to  thereby  transmit  a  control  signal 
back  to  the  servomotor  23  through  an  amplifier  24  for 
feedback  controlling.  Thus,  the  rotational  speed  of 
the  servomotor  23,  i.e.  the  rate  at  which  warp  yarns 
T1  ,  T2  are  let  off  from  the  warp  beam  1  ,  is  controlled. 

As  it  is  apparent  from  the  foregoing,  those  parts 
in  the  above-described  embodiment  which  include 
the  tension  levers  11A,  11B,  easing  levers  12A,  12B, 
tension  roller  3,  pressure  detectors  1  5A,  1  5B  and  ten- 
sion  detecting  roll  16  can  swing  as  an  integral  unit. 
Therefore,  the  position  of  the  tension  detecting  roll  16 
relative  to  the  tension  roller  3  is  unchanged  by  the 
periodic  swinging  operation  of  the  latter  tension  roller 
3,  whereby  that  the  detecting  roll  is  free  from  the  in- 
fluence  of  the  force  of  inertia  developed  by  the  ten- 
sion  roller.  Unlike  the  conventional  apparatuses 
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which  only  detect  apparent  warp  tension  due  to  the  in- 
fluence  of  the  inertia  force  of  the  tension  roller  3,  the 
pressure  detectors  15A,  15B  in  the  above  embodi- 
ment  can  detect  true  warp  tension.  Thus,  the  warp  let- 

5  off  by  the  servomotor  23  can  be  controlled  with  a  high 
accuracy  and,  therefore,  successful  maintenance  of 
warp  tension  can  be  accomplished. 

It  is  noted  that  warp  tension  detecting  instrument 
used  in  conventional  apparatus  has  been  subjected 

10  to  load  due  to  the  inertia  force  of  its  tension  roller  and, 
therefore,  required  to  be  made  with  sufficient 
strength  to  resist  vibration  and  other  harmful  influ- 
ences,  which  has  made  the  instrument  expensive.  In 
the  above  embodiment  of  the  invention,  however,  the 

15  pressure  detectors  1  5A,  1  5B  which  only  have  to  carry 
the  load  of  warp  tension  does  not  require  the  use  of 
robust  and  hence  expensive  detecting  instrument. 
Additionally,  because  the  detectors  can  be  used  for 
a  prolonged  period  of  service,  the  embodiment  is  ad- 

20  vantageous  in  terms  of  economy  of  the  pressure  de- 
tecting  instrument. 

In  the  above  embodiment  wherein  the  hollow  ten- 
sion  roller  3  is  supported  by  the  tension  levers  11A, 
11  B  which  are  connected  by  the  shaft  2a  extending 

25  axially  through  the  back  roller  2,  the  tension  roller  3 
does  not  have  to  incorporate  therein  a  heavy  part  like 
a  shaft  extending  therethrough.  This  can  help  reduce 
the  moment  of  inertia  of  the  swinging  members  such 
as  the  tension  levers  11A,  11B,  easing  levers  12A, 

30  12B,  tension  roller  3,  pressure  detectors  15A,  15B 
and  tension  detecting  rolls  16.  Accordingly,  the  re- 
sponsibility  in  swinging  motion  of  these  members, 
particularly  the  responsibility  of  the  tension  roller  3 
can  be  improved. 

35  It  is  noted  that  the  present  invention  is  not  limited 
to  the  above-described  embodiment,  but  it  can  be 
practiced  in  other  changes  and  modifications  as  ex- 
emplified  below. 

(1)  Though  in  the  above  embodiment  warp  ten- 
40  sion  is  detected  in  the  region  between  the  back 

roller  2  and  the  tension  roller  3,  the  pressure  de- 
tectors  15A,  15B  and  the  tension  detection  roll  16 
may  be  located  below  the  arm  portions  14A,  14B 
of  the  tension  levers  11  A,  11  B  so  that  the  warp 

45  tension  is  detected  in  the  region  between  the 
back  roller  and  the  warp  beam  1  . 
(2)  In  the  embodiment,  tension  of  all  warp  yarns 
T1,  T2  is  detected  by  the  tension  detecting  roll  16, 
it  may  be  so  arranged  that  warp  yarns  only  in  a 

so  given  region  is  detected. 
As  it  is  now  apparent  from  the  foregoing  descrip- 

tion,  according  to  the  present  invention  wherein  the 
warp  tension  detecting  means  is  carried  by  a  support 
member  which  also  carries  the  tension  roller,  the  ten- 

55  sion  roller,  support  member  and  warp  tension  detect- 
ing  means  can  swing  as  an  integral  unit.  Therefore, 
the  position  of  the  tension  detecting  means  relative 
to  the  tension  roller  is  unchanged  by  the  swinging  mo- 

3 
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tion  of  the  tension  roller,  with  the  result  that  the  ten- 
sion  detecting  means  is  free  from  the  influence  of  the 
force  of  inertia  developed  by  the  tension  roller  and 
thus  capable  of  detecting  true  warp  tension. 

To  provide  a  warp  tension  detecting  apparatus  in 
a  loom  which  can  permit  accurate  warp  let-off  control- 
ling  by  detecting  true  warp  tension. 

The  tension  levers  11A,  1  1  B  and  easing  levers 
12A,  12B  are  supported  on  the  loom  frame  by  way  of 
the  shaft  2a  for  integral  swinging  movement.  The 
back  roller  2  is  rotatably  supported  by  the  shaft  2a, 
and  the  tension  levers  11A,  11  B  carry  rotatably  at 
their  upper  ends  the  tension  roller  3.  The  arm  por- 
tions  14A,  14B  of  the  tension  levers  have  the  pres- 
sure  detectors  15A,  15B  and  the  tension  detecting  roll 
16.  The  tension  detecting  roll  16  is  adapted  to  detect 
the  tension  of  warp  yarns  T1  ,  T2  and  transmit  the  ten- 
sion  to  the  pressure  detectors  15A,  15B. 

BRIEF  EXPLANATION  OF  THE  DRAWINGS 

FIG.  1  is  a  schematic  view  showing  an  embodi- 
ment  of  apparatus  for  detecting  warp  tension  and 
feeding  warp  yarns  in  a  weaving  loom  according 
to  the  present  invention;  and 
FIG.  2  is  a  perspective  view  showing  an  arrange- 
ment  for  detecting  warp  tension. 

DESIGNATION  OF  REFERENCE  NUMERALS 

1  ....  Warp  beam;  3  ....  Tension  rollers;  11  A, 
11  B  ....  Tension  levers  as  part  of  the  support  member; 
12A,  12B  ....  Easing  levers  as  part  of  the  support 
member;  14A,  14B  ....  Easing  springs  as  part  of  the 
means  for  maintaining  warp  tension  substantially  con- 
stant;  15A,  15B  ....  Pressure  detectors  as  part  of  the 
warp  tension  detecting  means;  16  ....  Tension  detect- 
ing  roll  as  part  of  the  warp  tension  detecting  means; 
T1  T2  ....  Warp  yarns. 

thereby  change  the  path  of  warp  yarns  (T1,  T2) 
over  said  tension  roller  (3);  and 

means  (14A,  14B,  15A,  15B,  16)  support- 
ed  by  said  support  member(11A,  1  1  B)  for  contact 

5  with  the  warp  yarns  (T1,  T2)  moving  over  said 
tension  for  detecting  the  tension  of  said  warp 
yarns  (T1,  T2). 

2.  Apparatus  as  claimed  in  claim  1,  further  compris- 
10  ing  support  means  (2),  for  backing  said  warp 

yarns  (T1  ,  T2)  and  being  positioned  between  said 
tension  roller  (3)  and  said  warp  beam  (1) 

3.  Apparatus  as  claimed  in  claim  1  or  claim  2,  said 
15  means  (14A,  14B,  15A,  15B,  16)  for  detect  ing  the 

tension  of  said  warp  yarns  being  positioned  in  the 
path  of  the  warp  yarns  (T1  ,  T2)  and  between  said 
support  means  (2)  and  said  tension  roller  (3). 

20  4.  Apparatus  as  claimed  in  any  of  claims  1  to  3,  said 
means  (14A,  14B,  15A,  15B,  16)  for  detect  ing  the 
tension  of  said  warp  yarns  is  extending  over  a 
part  or  parts  of  the  warp  yarns  (T1  ,  T2)  only  and 
is  detecting  the  tension  of  that  part  or  that  parts 

25  of  the  warp  yarns  (T1  ,  T2)  only. 

5.  Apparatus  as  claimed  in  any  of  claims  1  to  4,  fur- 
ther  comprising  control  means(17,  18,  19,20,21, 
22,  24)  for  controlling  the  speed  of  the  motor  (23) 

30  driving  said  warp  beam  (1),  according  to  the  warp 
tension  detected  by  said  warp  tension  detecting 
means  (15A,  15B). 

6.  Loom  with  an  apparatus  as  claimed  in  any  of 
35  claims  1  to  5. 

40 

Claims 

1.  Apparatus  for  detecting  warp  tension  in  a  loom 
wherein  the  tension  of  warp  yarns  (T1  ,  T2)  being  45 
let  off  from  a  warp  beam  (1)  is  detected  and  the 
rotation  of  said  warp  beam  (1)  is  controlled  on  the 
basis  of  information  resulting  from  the  detection 
of  warp  tension,  said  apparatus  comprising: 

support  member  (11  A,  11  B)  swingably  so 
provided  on  frame  of  the  loom; 

a  tension  roller  (3)  supported  by  said  sup- 
port  member  (11  A,  11  B)  for  guiding  warp  yarns 
(T1,  T2)  while  applying  tension  thereto; 

means  (13A,  12B)  for  absorbing  variation  55 
of  warp  tension  by  allowing  said  support  member 
(11A,  11B)to  swing  in  synchronism  with  the  shed- 
ding  movement  of  said  warp  yarns  (T1,  T2)  to 
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