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(54)  Method  and  equipment  for  eliminating  faulty  thread  wound  onto  the  unwinding  pirn 

(57)  The  present  invention  relates  to  a  method  for 
eliminating  a  substantial  quantity  of  faulty  thread  wound  t,  Q  
onto  the  cop  which  feeds  the  bobbin  in  formation  in  a  ,.  |  \  ^  
winding  station  of  an  automatic  bobbin-winding  machine  T  Vl  ) 
wherein  said  method  comprises  the  identification  of  the  .  L  ll—  :  —  p  2  
faulty  thread,  the  stopping  of  the  winding  process  and  \  I  H _ J \   —  — 
suction  of  the  whole  quantity  of  faulty  thread  by  means  \   \  
of  the  lower  suction  mouth  always  present  in  all  bobbin-  7  J/ 
winding  stations.  J T / ^ T v L i   I  n  
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Description 

The  present  invention  relates  to  a  method  for  elimi- 
nating  a  substantial  quantity  of  faulty  thread  wound  onto 
the  cop  which  feeds  the  bobbin  in  formation  in  a  winding  5 
station  and  said  elimination  is  activated  each  time  the 
continuous  inspection  of  the  thread  reveals  continual  or 
frequently-revealed  defects.  It  is  known  that  some  textile 
processes  consist,  first  of  all,  in  transferring  the  thread, 
at  the  highest  possible  speed,  from  one  unit  to  another,  n 
For  example  a  cop  produced  in  a  spinning  machine,  par- 
ticularly  in  a  ring  spinning  machine,  is  fed  to  a  winding 
station  of  an  automatic  bobbin-winding  machine  for  a 
subsequent  operation  in  which  a  thread  of  the  cop  is 
rewound  in  a  pre-f  ixed  quantity  onto  a  bobbin  with  a  pre-  u 
established  form  and  a  defect  in  the  thread  is  removed 
thereby. 

In  particular,  in  an  automatic  bobbin-winding 
machine  in  which  one  or  more  winding  stations  are  adja- 
cent  to  each  other,  a  thread  is  pulled  from  a  cop  and  2t 
passed  into  a  quality-control  thread  cleaner  and  other 
devices  after  which  it  is  wound  onto  a  bobbin  which  is 
made  to  rotate  by  the  grooved  cylinder.  The  thread 
cleaner  is  known  in  the  textile  industry  as  a  device  for 
controlling  the  threads  in  rapid  movement  whose  thick  or  21 
fine  points  along  the  thread  itself  are  revealed  by  means 
of  optical  exploration,  being  analyzed  according  to  the 
length  and  diameter,  as  well  as  classified  and  counted. 
In  this  way,  from  the  result  of  the  control,  it  is  possible  to 
identify  the  causes  of  the  defects  in  the  yarns,  for  exam-  3< 
pie  the  quality  of  the  raw  material  and  faulty  functioning 
of  the  spinning  machines.  In  addition  it  is  known  that  the 
electronic  thread  cleaner  first  carries  out  a  visual  control 
of  the  yarn  defects  and  then,  on  the  basis  of  typical  non- 
acceptable  defects  memorized,  the  operation  for  cutting  31 
the  faulty  yarns  is  determined.  In  spite  of  this,  the  preci- 
sion  of  the  determination  of  the  quality  and  yarn  cleaning 
is  not  sufficient,  in  that  for  economical  reasons  the  fre- 
quency  of  the  defects  on  the  thread,  i.e.  to  ascertain  the 
precise  numbers  of  cuts  within  a  pre-established  time  4t 
range,  is  determinant. 

It  is  well-known  that  the  regulation  of  the  electronic 
thread-cleaner  is  not  determined  only  by  the  desired 
quality  of  the  yarn,  but  also  by  the  fact  that  the  number 
of  yarn  defects  to  be  eliminated,  or  cuts  of  the  cleaner,  * 
cannot  jeopardize  the  economy  of  the  manufacturing 
process,  for  example  the  bobbin-winding  process  or 
winding  of  the  thread  onto  the  bobbin.  In  fact,  each  time 
there  is  a  yarn  breakage  the  winding  is  stopped  to  enable 
the  subsequent  joining  of  the  yarn.  st 

If  the  yarn  breakage,  described  above,  were  to  occur 
frequently,  it  would  certainly  reduce  both  the  operating 
performance  of  the  bobbin-winding  station  and  the  qual- 
ity  of  the  yarn  collected,  as  frequently  repeated  joinings 
make  both  the  appearance  and  resistance  precarious  for  5; 
subsequent  processing. 

One  of  the  purposes  of  the  present  invention  is  to 
improve  the  operating  performance  of  the  bobbin-wind- 
ing  station  of  an  automatic  bobbin-winding  machine  and 

to  ensure  the  production  of  a  high  quality  bobbin  in  the 
bobbin-winder.  The  present  invention  has  the  aim  of 
reaching  the  above  objective  with  a  method  which  auto- 
matically  eliminates  a  substantial  quantity  of  faulty 
thread  wound  onto  the  cop,  which  feeds  a  winding-sta- 
tion,  in  that  said  method  includes  first  of  all  the  identifi- 
cation  of  the  presence  of  a  substantial  quantity  of  faulty 
thread,  which  leads  to  the  interruption  of  the  winding  by 
means  of  known  devices,  and  subsequently  activates  the 
functioning  of  the  suction  mouth  for  the  whole  time  nec- 
essary  for  unwinding  the  entire  length  of  faulty  thread 
wound.  For  the  practical  embodiment  of  the  present 
invention,  the  lower  suction  mouth  intervenes  to  suck  the 
faulty  thread  at  the  moment  in  which  the  thread-cleaner, 
which  is  the  device  for  the  quality  control  of  the  thread, 
reveals  the  present  of  a  continuous  defect,  or  a  number 
of  defects  which  occur  with  greater  frequency  than  the 
established  limit  acceptable  for  the  limit  of  the  quality  of 
thread  being  wound.  In  accordance  with  the  present 
invention  control  and  operating  devices  are  provided 
such  as  an  electronic  thread  cleaner  with  optical  explo- 
ration,  units  for  counting  the  frequency  of  defects  of  the 
yarn  to  be  cut  in  the  yarn  cleaning,  devices  for  compar- 
ison  between  a  pre-established  nominal  frequency  value 
memorized  as  being  acceptable  and  the  frequency  value 
of  defects  revealed  and  driving  elements  of  the  lower 
suction  mouth  activated  when  the  frequency  of  defects 
revealed  exceeds  the  above  memorized  nominal  fre- 
quency  value. 

Adescription  follows,  which  is  illustrative  and  not  lim- 
iting,  of  a  preferred  embodiment  of  the  invention  with  the 
help  of  the  enclosed  tables,  wherein: 

figure  1  is  an  overall  schematic  side  view  of  the  struc- 
ture  of  a  bobbin-winding  station  and  this  view  illus- 
trates  the  moment  in  which  the  suction  mouth  begins 
the  suction  phase  of  the  faulty  thread  wound  onto 
the  unwinding  cop; 
figure  2  is  an  overall  schematic  front  view  of  a  bob- 
bin-winding  station  and  this  view  illustrates  the  suc- 
tion  phase  of  the  faulty  thread  previously  revealed 
by  the  electronic  thread-cleaner,  which  is  the  elec- 
tronic  quality  control  device  of  the  thread. 

For  greater  clarity,  the  parts  not  necessary  for  the 
invention  are  omitted  in  the  figures,  as  they  are  already 
known  and  do  not  relate  to  the  functioning  of  the  present 
invention. 

In  the  enclosed  tables: 
1  is  the  thread,  or  yarn  with  woollen,  cotton  or  synthetic 
fibre,  which  in  the  winding  process  is  transferred  by 
unwinding  it  from  a  cop  2  below  an  upper  bobbin  5;  3a 
and  3b  are  the  positions  of  the  lower  suction  mouth  of 
the  bobbin-winding  station.  Position  3a  is  the  non-oper- 
ating  spillover  position,  whereas  3b  is  the  active  suction 
position  through  piping  6,  the  latter  situated  in  depres- 
sion  with  a  sucking  action,  according  to  arrow  23,  from 
collector  9,  which  develops  along  the  whole  winding  front 
to  be  collected  at  the  centalized  sucking  driving  centre 
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of  the  end  head  of  the  automatic  bobbin-winder;  4  is  the 
electronic  thread-cleaner  for  controlling  the  yarns  in 
rapid  movement  by  means  of  optical  exploration  or  other 
similar  explorations  already  known  in  the  art;  15  is  a 
three-phase  motor,  or  similar  motor  source,  which  acti-  5 
vates  the  thread-guide  roller  7  through  the  toothed  belt 
24.  The  thread-guide  roller  is  the  driving  roller  which  pro- 
vides  both  the  translatory  coming  and  going  movement 
of  the  thread  1  ,  and  the  rotating  movement  of  the  bobbin 
5  in  formation  until  the  desired  diameter  of  the  wound  w 
thread  is  reached;  1  1  is  the  suction  pipe  which  is  shaped 
at  the  end  to  form  a  suction  slot  of  the  thread-end  wound 
onto  the  bobbin  in  formation  5. 

The  suction  pipe  1  1  ,  of  the  known  art,  is  activated 
each  time  there  is  a  controlled  or  accidental  interruption  15 
of  the  thread  1  ;  12  is  the  thread-joining  device  which  joins 
the  thread  using  known  means  for  knotting  or  joining  the 
thread-end  which  has  been  broken  ;  1  6  is  the  probe  which 
reveals,  at  each  moment,  the  rotating  speed  of  the 
grooved  cylinder  7  and  continuously  transmits  the  rotat-  20 
ing  values  to  the  control  block  10  through  cable  18;  8  is 
a  sensor  or  sensors  for  the  presence  and  control  of  the 
thread  being  wound,  and  said  sensor  8  continuously 
transmits  electric  signals  to  the  control  block  10.  The 
control  or  governing  block  1  0  is  normally  based  on  a  min-  25 
iprocessor,  or  electronic  card  suitable  for  memorizing  the 
operating  instructions  introduced  through  the  control 
key-board  14,  which  transmits  through  cable  19;  21  is 
any  known  activator  which  operates  an  angular  rotation 
of  the  lower  suction  mouth  from  postion  2a  to  position  2b  30 
and  viceversa  every  time  the  control  block  10  sends  out 
an  electric  signal,  through  cable  25,  instructing  activator 
21  to  activate  the  angular  rotation  of  the  lower  suction 
mouth;  20  is  the  cable  which  joins  the  governing  block 
10  to  the  driving  motor  15  which  is  included  in  every  wind-  35 
ing  station  of  the  automatic  bobbin-winding  machine. 
More  specifically,  all  winding-stations  are  equipped  with 
a  regulating  device  present  in  the  governing  block  10  to 
regulate  the  motor  1  5  to  enable  the  most  suitable  rotating 
speed  for  the  winding  of  the  thread,  and  the  rotation  40 
speed  of  the  motor  15  of  cylinder  7  is  preferably  estab- 
lished,  as  is  already  known,  by  means  of  a  reversing 
motion  in  accordance  with  a  driving  signal  send  along 
cable  20  from  the  above  regulating  device. 

The  following  description  of  the  functioning,  with  ref-  45 
erence  to  the  figures  mentioned  above,  refers  to  the 
equipment  which  embodies  the  method  of  the  present 
invention  and  this  functioning  can  be  easily  understood 
from  the  figures  of  the  enclosed  tables. 

In  a  textile  winding-machine,  for  example  an  auto-  so 
matic  bobbin-winder,  the  thread  1  released  and  pulled 
from  a  cop  2  is  passed  through  various  known  devices 
with  specific  operating  functions  and  is  then  controlled 
by  a  fault-detecting  device  4  of  thread  1  ,  after  which 
thread  1  is  wound  onto  a  bobbin  5,  which  is  rotated  by  55 
the  grooved  cylinder  7.  During  the  winding  of  thread  1 
the  varying  thickness  of  the  thread,  which  passes 
through  the  thread  cleaner  4,  is  transmitted  by  means  of 

sensor  8  with  an  electric  signal  to  the  governing  block  1  0 
and  is  compared  in  unit  10  with  a  reference  value. 

If  the  thickness  of  the  thread  is  outside  the  prees- 
tablished  range  acceptable  for  the  type  of  thread  being 
wound,  the  governing  block  10  deliberates  that  a  fault  in 
thread  1  has  passed  into  the  thread  cleaner  and  imme- 
diately  sends  an  instruction  signal  to  a  knife-activating 
device,  so  that  a  knife  can  start  functioning  to  cut  thread 
1. 

After  thread  1  has  been  cut,  the  thread-feed  signal 
is  no  longer  transmitted  by  thread-cleaner  4,  which  indi- 
cates  that  the  cutting  of  thread  1  has  been  registered.  As 
a  result  the  govering  block  1  0  sends  an  instruction  to  stop 
motor  1  5,  in  order  to  stop  the  rotation  of  the  grooved  cyl- 
inder  7.  An  instruction  signal  is  subsequently  sent  from 
block  1  0  to  initiate  a  thread-joining  operation  on  the  part 
of  a  thread-joining  device  12,  and  in  this  way  a  thread- 
joining  operation  of  thread  1  is  carried  out  with  the  known 
knotting  devices. 

It  should  be  noted  that  there  is  an  electronic  counter 
in  governing  block  1  0,  or  a  similar  device  for  determining 
the  frequency  of  thread  faults  and,  in  the  presence  of  a 
non-acceptable  frequency  value  of  faults  which  is  higher 
than  a  reference  frequency  value  limit  memorized  in  unit 
1  0,  this  device  activates  a  stop  in  the  winding  and  an 
instruction  signal  is  subsequently  send  from  unit  10, 
through  cable  25,  to  the  activator  21  ,  which  imposes  the 
angular  rotation  of  the  lower  suction  mouth  of  position  3a 
to  3b.  The  suction  of  the  whole  length  of  faulty  thread 
wound  onto  cop  2  initiates  in  this  latter  position.  More 
specifically  the  angular  rotation  of  the  lower  suction 
mouth  occurs  after  the  cutting  of  thread  1  as  described 
above  when  a  defect  has  been  revealed.  The  suction 
lasts  until  the  whole  length  of  the  faulty  thread  wound 
onto  cop  2  has  been  removed,  which  in  any  case  is 
removed  by  thread  1  itself  which  has  been  wound. 

The  above  is  a  description  of  a  preferred  embodi- 
ment  with  some  of  its  variations.  It  is  evident  however 
that  other  forms  of  embodiment  of  the  method  are  pos- 
sible  such  as  for  example  partial  suction  of  the  wound 
thread  with  a  subsequent  new  control  of  the  presence  of 
defects,  all  of  this  to  avoid  the  excessive  waste  of  thread 
removed  in  the  actual  situation  that  after  a  substantial 
quantity  of  faulty  thread  has  been  sucked  away,  the 
remaining  thread  wound  is  of  acceptable  quality.  Other 
forms  of  embodiment  can  be  included  within  the  spirit 
and  scope  of  the  present  invention. 

Similarly  the  equipment  proposed  herein  for  the 
embodiment  of  the  method  of  the  present  invention  may 
also  vary  still  remaining  however  within  the  scope  of  the 
claims  formulated  herein. 

Claims 

1  .  Method  suitable  for  automatically  eliminating  a  sub- 
stantial  quantity  of  faulty  thread  wound  onto  a  cop, 
which  feeds  the  bobbin  in  formation  of  a  winding- 
station,  characterized  in  that  upon  the  identification 
of  the  presence  of  a  substantial  quantity  of  faulty 
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thread,  or  the  presence  of  the  entire  quantity  of  faulty 
thread  wound,  the  winding  is  interrupted  and  the 
lower  suction  mouth  is  put  into  operation,  and  this 
remains  in  the  suction  phase  for  the  whole  time  nec- 
essary  for  unwinding  the  entire  length  of  faulty  5 
thread  wound. 

Method  suitable  for  eliminating  all  the  faulty  thread 
wound  onto  the  unwinding  cop  according  to  claim  1  , 
characterized  in  that  the  lower  suction  mouth  inter-  10 
venes  for  the  suction  of  the  faulty  thread  at  the 
moment  in  which  the  thread  cleaner,  which  is  the 
quality  control  device  of  the  thread,  reveals  the  pres- 
ence  of  a  continuous  defect,  or  a  pre-established 
number  of  defects  which  occur  with  consecutive  and  is 
repetitive  frequency. 

Equipment  for  eliminating  substantial  quantities  of 
faulty  thread  present  on  the  unwinding  cop  in  a  wind- 
ing  station  of  an  automatic  bobbin-winder  suitable  20 
for  the  embodiment  of  the  method  according  to  claim 
1  ,  characterized  in  that  it  includes  a  thread  cleaner 
operating  as  an  electronic  yarn-cleaning  device  by 
means  of  optical  exploration,  counting  devices  of  the 
frequency  of  yarn  defects  to  be  cut  away  in  the  clean-  25 
ing  of  the  yarn,  devices  for  comparing  a  pre-estab- 
lished  nominal  frequency  value  of  defects  which  is 
memorized  as  being  acceptable  for  the  operating 
performance  with  the  frequency  value  of  defects 
revealed  and  a  control  device  of  the  lower  suction  30 
mouth  activated  when  the  frequency  of  defects 
revealed  exceeds  said  memorized  nominal  fre- 
quency  value. 
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