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£)  Damping  device  for  the  backrest  roller  of  a  weaving  machine. 

5)  Damping  device  for  the  backrest  roller  of  a 
weaving  machine,  characterized  in  that  it  consists 
sssentially  of  a  damper  (23)  formed  by  a  a  first  core 
[24)  provided  with  a  solenoid  (25)  and  a  second  core 
[26),  in  which  the  cores  can  perform  to-and-fro 
Tiovements  relative  to  one  another,  and  in  which 
sach  of  them  is  connected  to  one  of  the  opposite 
attachment  points  (27,  28)  of  the  damper  (23);  and 
means  (29)  to  determine  the  electric  current  (I)  in  the 
solenoid  (25). 
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Damping  device  for  the  backrest  roller  of  a  weaving  machine 

This  invention  concerns  a  damping  device  for 
he  backrest  roller  of  a  weaving  machine. 

In  weaving  machines,  the  warp  threads  from 
he  warp  beam  are  bent  over  a  backrest  roller  and 
juided  toward  the  weaving  frames.  As  is  known, 
;uch  a  backrest  roller  is  suspended  such  that  it  is 
nobile,  and  provided  with  an  elastic  mechanism, 
so  that  it  can  be  forced  in  one  direction  such  that 
he  warp  threads  are  kept  under  tension.  Due  to  the 
opening  and  closing  of  the  shed,  movements  take 
Diace  in  the  warp  during  weaving,  resulting  in  an 
oscillating  movement  of  the  backrest  roller.  In  order 
:o  limit  the  amplitude  of  the  movements  of  the 
Dackrest  roller,  it  is  equipped  with  a  damper. 

In  known  weaving  machines,  conventional  oil 
jampers  are  used  for  this  purpose,  consisting  of  an 
Dil-fiiled  cylinder  and  a  piston  mounted  inside  the 
:ylinder.  provided  with  passages  so  that  the  oil  can 
flow  from  one  side  of  the  piston  to  the  other. 

A  great  disadvantage  of  conventional  oil  dam- 
pers  is  that  they  are  suitable  for  low  frequency 
movements  only,  because  at  high  frequencies  the 
oil  no  longer  has  the  time  to  move.  Oil  dampers 
are  therefore  unsuitable  for  use  as  damping  de- 
vices  for  the  backrest  rollers  of  high-speed  weaving 
machines. 

Such  known  dampers  also  have  the  disadvan- 
tage  that  they  lose  their  damping  effect  to  a  certain 
extent  as  soon  as  they  heat  up,  partly  because  the 
oil  then  becomes  less  viscous  and  can  more  easily 
flow  from  one  damper  chamber  to  the  other  and 
vice-versa. 

The  present  invention  has  as  its  aim  to  provide 
a  damping  device  for  the  backrest  roller  of  a  weav- 
ing  machine  whereby  the  above-mentioned  dis- 
advantages  are  systematically  avoided.  In  other 
words,  this  means  that  the  device  according  to  the 
invention  works  optimally  at  all  machine  speeds, 
that  the  damping  effect  can  easily  be  adjusted  to 
achieve  the  desired  damping  effect,  and  that  the 
operation  of  the  damping  device  is  no  longer  sen- 
sitive  to  temperature. 

The  damping  effect  of  the  damping  device 
according  to  the  invention  can  be  adjusted  elec- 
trically  and.or  electronically,  thereby  giving  it  the 
advantage  that  it  can  be  automatically  and  rapidly 
adjusted  without  any  mechanical  intervention.  Such 
adjustment  enables  the  damping  effect  on  the  bac- 
krest  roller  to  be  modified  during  weaving.  With  a 
suitable  adjustment,  starting  marks  during  weaving 
machine  startup  can  be  simply  prevented,  or  at 
least  kept  to  a  minimum. 

For  this  purpose,  the  damping  device  accord- 
ing  to  the  invention  consists  essentially:  of  a  damp- 

er  formed  by  a  first  core  provided  witn  a  solenoid 
and  a  second  core,  whereby  these  cores  can  make 
to-and-fro  movements  relative  to  one  another,  and 
whereby  each  of  them  is  connected  to  one  of  the 

5  opposite  attachment  points  of  the  damper;  and 
means  that  determine  the  electric  current  in  the 
solenoid. 

Because  the  operation  of  this  device  is  based 
on  the  magnetic  effects  created  by  the  relative 

'o  motion  of  the  two  above-mentioned  cores,  the  fric- 
tion  in  the  damper  can  be  kept  very  low  with 
respect  to  the  friction  occurring  in  the  known  oil 
dampers,  with  the  advantage  that  little  or  no  wear 
occurs. 

rs  In  a  first  embodiment  the  second  core  of  the 
damper  consists  of  a  permanent  magnet,  while  the 
means  of  determining  the  electric  current  in  the 
solenoid  consists  of  an  electrical  load,  preferably 
adjustable.  This  embodiment  offers  the  specific  ad- 

20  vantage  that  the  oscillation  energy  can  be  con- 
verted  into  heat  which  can  be  discharged  outside 
the  damper,  more  specifically  to  the  electrical  load. 
The  damper  therefore  does  not  heat  up. 

In  a  second  embodiment,  the  second  core  con- 
25  sists  of  a  soft  iron  body,  while  the  means  to  deter- 

mine  the  electric  current  in  the  solenoid  consist  of 
a  current  generator,  preferably  adjustable. 

In  order  to  explain  the  characteristics  of  the 
invention,  by  way  of  example  oniy  and  without 

30  being  limitative  in  any  way,  some  preferred  em- 
bodiments  are  described  below,  with  reference  to 
the  accompanying  drawings,  where: 

-  fig.  1  shows  the  known  conventional  oil 
damper; 

35  -  fig.  2  shows  a  weaving  machine  that  uses 
the  damping  device  according  to  the  invention; 

-  fig.  3  shows  a  damping  device  according  to 
the  invention; 

-  fig.  4  shows  a  possible  embodiment  of  the 
40  electrical  load  used  in  fig.  3; 

-  fig.  5  shows  a  variant  of  the  damping 
device  according  to  the  invention. 

Fig.  1  shows  a  convention  oil  damper  1, 
45  consisting  of  a  cylindrical  housing  2,  to  which  a 

first  attachment  point  3  is  secured,  and  a  piston  4 
which  can  move  within  the  oil  damper  1  and  which 
is  connected  to  the  second  attachment  point  5.  The 
piston  4  is  provided  with  a  number  of  passages  6 

so  for  the  oil  7  in  the  cylinder  2,  such  that  this  oil  can 
flow  between  the  chambers  8  and  9  during  the  to- 
and-fro  movement  of  the  piston  4.  As  a  result  of 
the  construction  of  such  a  conventional  oil  damper, 
it  presents  all  the  disadvantages  mentioned  in  the 
preamble. 
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Fig.  2  shows  a  weaving  machine  in  which  the 
lamping  device  10  according  to  the  invention  is 
ilustrated.  The  most  important  components  of  the 
weaving  machine  in  this  embodiment  are,  as  is 
:nown,  the  warp  beam  11,  the  warp  threads  or 
varp  12,  a  mobile  backrest  roller  13,  an  optional 
ixed  backrest  roller  14,  a  warp  stop  motion  15,  the 
veaving  harnesses  16,  the  reed  17,  the  cloth  18, 
ind  the  cloth  beam  19.  The  mobile  backrest  roller 
3  is  suspended  close  to  its  extremities  in  supports 
>1  ,  which  can  revolve  around  a  fixed  point  20;  said 
supports  can  be  forced  into  a  given  position  by 
elastic  means  22,  such  as  a  spring. 

The  damping  device  10  as  shown  in  fig.  3 
;onsists  essentially  of  firstly  a  damper  23  compris- 
ng  a  first  core  24  provided  with  a  solenoid  25,  and 
i  second  core  26,  whereby  the  first  and  second 
:ores  are  mobile  with  respect  to  one  another,  and 
3ach  of  them  is  connected  to  the  opposite  attach- 
nent  point  27  or  28  of  the  damper  23,  and  sec- 
3ndly  of  means  29  to  determine  the  electric  current 
in  the  solenoid. 

A  shown  in  fig.  2,  one  or  more  dampers  23  are 
ocated  parallel  to  the  elastic  means  22,  whereby 
:hey  are  therefore  connected  firstly  to  the  rotating 
supports  21  ,  and  secondly  to  the  frame  30  of  the 
weaving  machine.  The  core  24  that  carries  the 
solenoid  25  is  preferably  fixed-mounted,  in  other 
/vords  the  attachment  point  27  is  connected  to  the 
rarne  30  of  the  weaving  machine,  while  the  attach- 
ment  point  28  that  is  connected  to  the  second  core 
26  is  coupled  to  the  rotating  supports  21.  As  a 
result  the  solenoid  25  is  not  subject  to  the  oscilla- 
tion  of  the  backrest  roller  during  the  operation  of 
the  weaving  machine,  so  that  the  likelihood  of 
mechanical  damage  to  the  solenoid  25  is  limited. 
Because  the  second  core  26  is  generally  smaller 
than  the  first  core  24,  for  reasons  of  construction,  it 
is  also  dynamically  more  advantageous  to  couple 
the  second  core,  rather  than  the  first  core,  to  the 
mobile  backrest  roller. 

In  the  embodiment  shown  in  fig.  3,  the  first 
core  24  consists  of  a  magnetically  conducting  ma- 
terial,  such  as  soft  iron,  while  the  second  core  26 
consists  essentially  of  a  permanent  magnet.  In  this 
embodiment,  the  means  29  that  .  determine  the 
electric  current  I  in  the  solenoid  25  consists  essen- 
tially  of  an  electrical  load  31  ,  preferably  adjustable, 
such  as  for  example,  an  adjustable  electrical  resis- 
tor  or  an  adjustable  electronic  load. 

The  operation  of  the  device  as  shown  in  fig.  3 
can  be  deduced  simply  from  the  figure,  and  con- 
sists  in  the  generation  of  a  variable  flux  32  in  the 
first  core  24  as  a  result  of  the  to-and-fro  movement 
movement  of  the  second  core  26,  resulting  in  the 
generation  of  a  voltage  in  the  solenoid  25,  which, 
owing  to  the  presence  of  the  electrical  load  31, 
creates  the  above-mentioned  current  I.  This  causes 

the  power  in  trie  electrical  ioaa  to  De  aispersea, 
so  that  the  mechanical  oscillation  energy  is  con- 
verted  into  heat,  and  a  mechanical  damping  effect 
is  created  in  the  damper  23. 

5  As  shown  in  fig.  3,  the  above-mentioned  means 
29  can  include  a  control  unit  33,  whereby  the 
quantity  of  the  electrical  load  31  can  be  adjusted 
by  means  of  set  values  34.  Clearly  the  setting  may 
or  may  not  be  modified  automatically  during  the 

o  weaving  process. 
As  described  in  the  preamble,  the  quantity  of 

damping  has  to  be  adjusted  to  suit  the  type  of 
warp  threads.  It  should  be  noted  that  with  highly 
elastic  threads  the  damping  effect  should  prefer- 

•5  ably  be  set  high,  and  with  threads  having  low 
elasticity,  the  damping  effect  should  preferably  be 
set  low.  It  is  in  fact  known  that  if  a  high  damping 
effect  is  selected  with  low  elasticity  threads,  thread 
breakages  will  occur  frequently. 

>o  The  adjustment  should  also  preferably  be  set 
to  suit  the  movements  of  the  backrest  roller  13,  for 
example,  by  using  a  detector  35  that  operates  with 
the  backrest  roller  13,  or  on  a  swivel  support  21  of 
the  backrest  roller  13,  and  that  transmits  a  signal 

25  36  as  a  function  of  the  movement  of  the  backrest 
roller  13. 

As  already  explained  in  the  preamble,  the  os- 
cillating  movement  of  the  backrest  roller.  13  occurs 
as  a  result  of  the  movement  of  the  warp  threads 

30  12,  which  is  in  turn  the  result  of  the  opening  and 
closing  of  the  shed  37;  As  a  result,  the  amplitude 
of  the  movement  of  the  backrest  roller  13  can  be 
measured  with  the  detector  35.  A  possible  adjust- 
ment,  which  can  be  performed  with  the  control  unit 

35  33  in  this  case,  consists  in  modifying  the  quantity 
of  the  electrical  load  31  in  order  to  determine 
experimentally  which  setting  ensures  the  optimum 
damping  effect,  in  -other  words  the  least  amplitude 
of  the  movement  of  the  backrest  roller  13.  Depend- 

40  ing  on  the  type  of  warp  threads,  it  is  possible  in 
this  way  to  start  from  a  set  value  34  of  the  load  31 
which  approximates  a  good  setting. 

In  controlling  the  adjustable  load  31  ,  the  startup 
or  the  start  signal  38  of  the  weaving  machine  can 

45  also  be  taken  into  consideration,  in  order  to  modify 
the  damping  effect  of  the  damper  23  such  that 
starting  marks  are  prevented,  or  at  least  kept  to  a 
minimum.  In  this  way  the  damping  effect  on  the 
backrest  roller  13  can  be  -set  as  high  as  possible 

so  before  startup,  so  that  unwanted  movement  of  the 
backrest  roller  13  during  startup  can  be  eliminated 
as  far  as  possible.  By  setting  a  high  damping  effect 
the  backrest  roller  13  can  be  kept  practically  immo- 
bile,  so  that  when  the  shed  is  formed  the  tension  in 

55  the  warp  12  increases,  and  the  cloth  line  or  fell  line 
39  is  driven  backward,  so  that  the  adverse  effect  of 
the  insufficient  beating  up  power  of  the  sley  or  the 
reed  17  at  startup  is  compensated.  In  this  way, 

3 
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starting  marks  in  the  cloth  18  are  prevented. 
As  shown  in  fig.  4,  the  adjustable  electrical 

oad  31  can  consist  of  a  resistor  40,  with  a  mobile 
:entre  tap  41  which  is  connected  to  one  of  the  side 
ronnections  42,  so  that  by  altering  the  position  of 
tie  centre  tap  41  it  is  possible  to  adjust  the  resis- 
:ance  at  the  clamps  43  and  44. 

The  electrical  load  31  can  also  consist  of  an 
slectronic  load,  in  other  words  a  load  consisting  of 
slectronic  components.  This  type  of  load  presents 
the  advantage  that  it  can  be  adjusted  more  quickly. 

Fig.  5  shows  a  variant  of  the  invention  in  which 
both  the  first  and  second  cores  consists  of  a  mag- 
netically  conducting  material,  such  as  soft  iron,  and 
In  which  the  means  29  to  determine  the  electric 
current  I  in  the  solenoid  consist  of  a  current  gener- 
ator  45  to  which  the  solenoid  25  is  connected. 

The  operation  of  this  damper  23  is  as  follows. 
When  a  current  I  is  routed  through  the  solenoid  25, 
a  flux  32  is  generated.  Because  of  the  to-and-fro 
movement  of  the  second  core  26,  the  flux  32 
fluctuates.  The  magnetic  field  generated  by  the 
fluctuations  of  the  flux  32  excites  eddy  currents  in 
this  core  26,  so  that  the  mechanical  energy  is 
converted  into  heat,  which  also  creates  a  damping 
effect. 

Clearly  the  current  generator  45  should  prefer- 
ably  be  adjustable,  so  that  the  damping  effect  can 
be  adjusted.  Again,  control  can  be  exercised  by 
means  of  the  above-mentioned  control  unit  33.' 

The  construction  of  both  cores  is  preferably  as 
shown  in  figs.  3  and  5;  in  other  words,  the  first  core 
24  consists  of  a  cylindrical  housing  46,  closed  by  a 
radial  wall  47  provided  with  an  inward-orientated 
axial  part  48  around  which  the  solenoid  25  is 
wound,  and  the  second  core  26  consists  of  a 
cylindrical  body  located  in  line  with  said  part  48.  In 
this  embodiment,  the  outer  wall  49  of  the  cylin- 
drical  body  of  the  second  core  26  can  slide  in  the 
inner  wall  50  of  the  cylindrical  housing  41  ,  so  that 
said  cylindrical  body  slides. 

The  present  invention  is  not  limited  to  the 
embodiment  described  by  way  of  example  and 
shown  in  the  drawings;  on  the  contrary,  such  a 
damping  device  can  be  constructed  in  various 
forms  and  dimensions,  while  still  remaining  within 
the  scope  of  the  invention. 

Claims 

1  .  Damping  device  for  the  backrest  roller  of  a 
weaving  machine,  characterized  in  that  it  consists 
essentially  of  a  damper  (23)  formed  by  a  first  core 
(24)  provided  with  a  solenoid  (25)  and  a  second 
core  (26),  in  which  the  cores  can  perform  to-and-fro 
movements  relative  to  one  another,  and  in  which 
each  of  them  is  connected  to  one  of  the  opposite 

attachment  points  (27,  28)  of  the  damper  (23);  and 
means  (29)  to  determine  the  electric  current  (I)  in 
the  solenoid  (25). 

2.  Damping  device  according  to  claim  1,  char- 
5  acterized  in  that  the  damper  (23)  is  connected  to 

the  frame  (30)  of  the  weaving  machine  through  its 
first  core  (24),  while  it  is  connected  to  the  mobile 
backrest  roller  (13)  or  its  swivel  supports  (21) 
through  its  second  core  (26). 

w  3.  Damping  device  according  to  claim  1  or  2, 
characterized  in  that  the  second  core  (26)  consists 
of  a  permanent  magnet,  and  in  that  the  means  (29) 
to  determine  the  electric  current  (I)  in  the  solenoid 
(25)  consist  essentially  of  an  electrical  load  (31). 

75  4.  Damping  device  according  to  claim  3,  char- 
acterized  in  that  the  electrical  load  (31)  is  adjust- 
able. 

5.  Damping  device  according  to  claim  4,  char- 
acterized  in  that  the  electrical  load  (31)  consists  of 

20  a  resistor  (40)  with  a  mobile  centre  tap  (41)  con- 
nected  to  one  of  the  side  connections  (42). 

6.  Damping  device  according  to  claim  1  or  2, 
characterized  in  that  the  second  core  (26)  consists 
of  a  soft  iron  body,  and  in  that  the  means  (29)  to 

25  determine  the  electric  current  (I)  in  the  solenoid 
(25)  consist  essentially  of  a  current  generator  (45). 

7.  Damping  device  according  to  claim  6,  char- 
.  acterized  in  th'at  the  current  generator  (45)  is  ad- 
justable. 

30  8.  Damping  device  according  to  claim  4,  5  or 
7,  characterized  in  that  the  means  (29)  to  deter- 
mine  the  electric  current  (I)  in  the  solenoid  (25)  are 
adjusted  by  means  of  a  control  unit  (33),  in  which 
said  control  unit  (33)  is  coupled  to  at  least  one 

35  detector  (35)  that  operates  on  the  mobile  backrest 
roller  (13),  and  transmits  a  signal  corresponding  to 
the  displacement  of  the  backrest  roller  (13). 

9.  Damping  device  according  to  one  of  the 
above  claims,  characterized  in  that  during  weaving 

40  machine  startup  it  sets  the  damping  effect  as  high 
as  possible. 

10.  Damping  device  according  to  one  of  the 
above  claims,  characterized  in  that  the  first  core 
(24)  of  the  damper  (23)  consists  essentially  of  a 

45  cylindrical  housing  (46)  provided  with  a  radial  wall 
(47)  with  an  inward-orientated  axial  part  (48)  around 
which  the  solenoid  (25)  is  wound,  and  in  that  the 
second  core  (26)  consists  of  a  cylindrical  body  that 
lies  essentially  in  line  with  said  axial  part  (48),  in 

so  which  the  cylindrical  body  of  the  second  core  (26) 
with  its  outer  wall  (49)  is  mobile  inside  the  inner 
wall  (50)  of  said  cylindrical  housing  (46). 

55 
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