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Description 

The  present  invention  relates  to  a  weft  storing 
device  for  looms  and,  more  specifically,  to  a  weft 
yarn  storing  device  having  a  control  unit  for  control- 
ling  the  operation  of  a  motor  for  driving  the  me- 
chanical  instrumentalities  of  the  weft  yarn  storing 
device  so  as  to  prevent  the  free  rotation  and  re- 
verse  rotation  of  the  output  shaft  of  the  motor  in 
stopping  the  same. 

The  weft  yarn  storing  device  has  rotary  yarn 
guide  which  rotates  to  pull  out  a  weft  yarn  from  a 
yarn  package  by  a  length  necessary  for  one  pick- 
ing  cycle  and  to  wind  the  weft  yarn  around  a 
stationary  measuring  and  storing  drum  in  succes- 
sive  loops.  The  weft  yarn  thus  measured  and 
wound  on  the  measuring  and  storing  drum  is  held 
on  the  measuring  and  storing  drum  with  a  holding 
pin,  which  is  retracted  to  release  the  weft  yarn  for 
picking  in  timed  relation  with  the  picking  motion  of 
the  loom.  When  the  holding  pin  is  retracted  to 
release  the  weft  yarn  from  the  measuring  and  stor- 
ing  drum,  a  picking  nozzle  jets  a  pressurized  pick- 
ing  fluid  into  a  shed  of  a  warp  yarn  to  pick  the 
measured  length  of  the  weft  yarn. 

The  rotary  yarn  guide  is  rotated  by  a  motor, 
which  is  started  and  stopped  at  a  high  response 
speed  to  wind  the  required  length  of  weft  yarn  on 
the  measuring  and  storing  drum  in  a  very  short 
time.  Accordingly,  an  induction  motor  is  employed 
as  the  motor  for  driving  the  rotary  yarn  guide,  and 
the  operating  speed  of  the  motor  is  controlled 
through  voltage-to-frequency  (hereinafter  abbrevi- 
ated  to  "V/F")  conversion.  The  motor  is  decel- 
erated  through  a  DC  dynamic  braking  system  for 
the  following  reasons.  That  is,  a  DC  dynamic  brak- 
ing  system,  namely,  an  electrical  braking  system, 
entails  little  mechanical  abrasion,  is  capable  of  pro- 
ducing  a  large  torque  in  low  rotation  speed  zone  as 
compared  with  other  electrical  braking  systems, 
comprises  less  components  than  other  electrical 
braking  systems  without  requiring  conductors  and 
capactitors,  and  DC  power  is  available  on  the  loom 
because  the  loom  is  provided  with  an  inverter  for 
controlling  the  operating  speed  of  the  motor. 

However,  when  DC  dynamic  brake  is  applied  to 
stop  an  induction  motor  which  is  controlled  through 
V/F  conversion,  it  is  possible,  depending  on  the 
stopping  phase  of  the  rotor  of  the  induction  motor, 
that  the  rotor  is  caused  to  recoil  by  a  reverse 
torque  produced  therein  by  interaction  between  the 
braking  magnetic  field  and  the  permanent  magnetic 
flux  of  the  rotor.  If  the  rotor  of  the  motor  for  driving 
the  rotary  yarn  guide  is  recoiled,  a  portion  of  the 
weft  yarn  extending  from  the  rotary  yarn  guide  to 
the  circumference  of  the  measuring  and  storing 
drum  is  slackened  to  reduce  the  winding  tension  of 
the  weft  yarn  in  the  initial  stage  of  the  next  waft 

yarn  measuring  and  storing  cycle.  Consequently,  it 
is  possible  that  the  succeeding  loops  of  the  weft 
yarn  are  wound  over  the  preceding  loops  of  the 
weft  yarn  in  the  next  weft  yarn  measuring  and 

5  storing  cycle  forming  overlapping  winds,  which  af- 
fects  adversely  to  the  unwinding  of  the  weft  yarn 
from  the  measuring  and  storing  drum  and  to  the 
picking  operation. 

Furthermore,  in  some  cases,  when  the  motor 
io  for  driving  the  rotary  yarn  guide  is  stopped  in- 

stantaneously  during  high  acceleration,  the  rotor  of 
the  motor  runs  free  by  several  turns  due  to  step- 
out  to  wind  the  weft  yarn  on  the  measuring  and 
storing  drum  by  an  excessive  length. 

75  A  weft  yarn  storing  device  according  to  the 
preamble  of  claim  1  is  known  from  US-A-4  368 
854. 

Accordingly,  it  is  a  principal  object  of  the 
present  invention  to  provide  a  weft  yarn  storing 

20  device  equipped  with  a  control  unit  capable  of 
preventing  a  motor  for  driving  the  rotary  yarn  guide 
thereof  from  recoiling  and  running  free  in  stopping 
motor. 

According  to  the  present  invention,  the  output 
25  frequency  control  patten  for  controlling  the  output 

frequency  of  a  frequency  pattern  generator  for  con- 
trolling  driving  current  supplied  to  the  motor  for 
driving  the  rotary  yarn  guide  is  set  so  as  to  dimin- 
ish  the  output  frequency  of  the  frequency  pattern 

30  generator  gradually  to  a  sufficiently  low  level  in 
decelerating  the  motor,  to  maintain  the  output  fre- 
quency  at  the  sufficiently  low  level  for  fixed  creep, 
and  then  to  cut  off  the  output  of  the  frequency 
pattern  generator.  Thus,  the  motor  is  braked 

35  smoothly  without  causing  the  rotor  to  recoil  and  run 
free,  so  that  overlapping  winds  are  never  formed 
on  the  measuring  and  storing  drum. 

Fig.  1  is  a  schematic  illustration  of  a  weft  yarn 
storing  device  incorporating  the  present  inven- 

40  tion; 
Fig.  2  is  a  block  diagram  showing  the  circuit 
constitution  of  a  control  unit,  in  a  preferred  em- 
bodiment,  according  to  the  present  invention; 
Fig.  3  is  a  graph  showing  a  frequency  control 

45  pattern  and  corresponding  variation  of  the  rotat- 
ing  speed  of  a  motor  for  driving  the  rotary  yarn 
guide  of  the  weft  yarn  storing  device  with  time; 
and 
Fig.  4  is  a  graph  showing  the  variation  of  voltage 

50  with  frequency. 
Referring  to  Fig.  1,  a  weft  yarn  storing  device  1 

comprises  mechanical  instrumentalities  such  as  a 
rotary  yarn  guide  2,  a  stationary  measuring  and 
storing  drum  3,  a  holding  pin  4,  a  motor  5  for 

55  rotating  the  rotary  yarn  guide  2,  and  a  solenoid 
actuator  8  for  operating  the  holding  pin  4. 

The  motor  5  rotates  the  rotary  yarn  guide  2  to 
pull  out  a  weft  yarn  from  a  yarn  package  6  and  to 

2 
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wind  the  weft  yarn  7  around  the  measuring  and 
storing  drum  3  in  successive  loops.  The  solenoid 
actuator  8  operates  the  holding  pin  4  so  as  to 
engage  the  circumference  of  the  measuring  and 
storing  drum  3  to  hold  the  loops  of  the  weft  yarn  7 
on  the  measuring  and  storing  drum  3.  In  picking 
the  weft  yarn  7  wound  on  the  measuring  and 
storing  drum  3  by  a  picking  nozzle,  not  shown,  the 
solenoid  actuator  8  retracts  the  holding  pin  4  from 
the  circumference  of  the  measuring  and  storing 
drum  3  to  release  the  weft  yarn  7.  The  motor  5  is 
an  induction  motor  which  is  subject  to  the  V/F  open 
loop  control  of  a  control  unit  10  according  to  the 
present  invention. 

Referring  to  Fig.  2,  the  control  unit  10  com- 
prises  an  inverter  9  comprising  a  frequency  pattern 
generator  11  which  generates  a  control  frequency 
signal  of  a  frequency  in  response  to  a  start  signal 
given  thereto  from  a  main  controller,  not  shown,  a 
voltage  pattern  generator  12  which  generates  a 
control  voltage  signal  corresponding  to  the  control 
frequency  signal,  a  pulse  width  modulating  unit 
(hereinafter  abbreviated  to  "PWM  unit")  13  which 
generates  a  pulse  width  modulating  signal  cor- 
responding  to  the  control  frequency  signal  and  the 
control  voltage  signal,  and  a  driver  14  which  con- 
trols  driving  current  for  driving  the  motor  5  accord- 
ing  to  a  control  signal  provided  by  the  PWM  unit 
13. 

Upon  the  reception  of  the  start  signal,  the  fre- 
quency  pattern  generator  11  generates  a  control 
frequency  signal  of  a  control  pattern  as  shown  in 
Fig.  3  on  the  basis  of  data  set  by  an  acceleration 
time  setting  device  15  and  a  deceleration  time 
setting  device  16.  The  duration  of  the  maximum 
frequency  in  the  control  frequency  pattern  cor- 
responds  to  a  period  in  which  the  motor  rotates  at 
a  fixed  rotating  speed,  and  is  proportional  to  the 
magnitude  of  the  start  signal.  The  control  frequen- 
cy  pattern  consists  of  an  acceleration  period,  a 
constant  speed  period,  a  deceleration  period,  and  a 
creep  in  which  frequency  is  maintained  at  a  low 
level  after  deceleration.  The  output  of  the  frequen- 
cy  pattern  generator  1  1  is  cut  off  at  the  end  of  the 
creep  period.  Naturally,  the  frequency  control  pat- 
tern  need  not  be  defined  by  a  polygonal  line  hav- 
ing  points  of  inflection,  but  may  be  defined  by  a 
smooth  curve  as  indicated  by  broken  lines  in  Fig. 
3.  The  control  frequency  signal  is  applied  to  the 
PWM  unit  13  and  the  voltage  pattern  generator  12. 
Upon  the  reception  of  the  control  frequency  signal, 
the  voltage  pattern  generator  12  generates  a  con- 
trol  voltage  signal  on  the  basis  of  a  control  voltage 
pattern  as  shown  in  Fig.  4  to  control  the  motor  5  in 
a  fixed  torque  characteristic  and  gives  the  control 
voltage  signal  to  the  PWM  unit  13.  Then,  the  PWM 
unit  13  generates  a  pulse  signal  according  to  the 
control  frequency  signal  and  the  control  voltage 

signal,  and  then  feeds  the  pulse  width  modulating 
signal  to  the  driver  14.  Then,  the  driver  14  applies 
a  DC  voltage  generated  by  a  DC  power  source  17 
intermittently  according  to  the  pulse  signal  to  the 

5  motor  5.  Consequently,  the  motor  5  rotates  the 
rotary  yarn  guide  2  according  to  the  control  fre- 
quency  pattern. 

Satisfactory  motor  stopping  characteristics 
were  obtained  through  experiments,  in  which  a 

io  high-response  motor  having  an  acceleration  char- 
acteristic  of  0-to-3000rpm/200msec  and  a  decelera- 
tion  characteristic  of  3000-to-0rpm/200msec  em- 
ployed  as  the  motor  5  was  controlled  by  the  con- 
troller  10  according  to  a  frequency  control  pattern 

is  having  a  creep  frequency  of  3Hz  and  a  creep  of 
100msec. 

When  the  application  of  the  driving  voltage  to 
the  motor  5  is  stopped  at  the  end  of  a  creep  on  the 
order  of  150msec,  the  motor  5  stops  naturally 

20  without  being  braked  after  rotating  free  by  a  quarter 
of  turn  or  less  after  the  stoppage  of  voltage  ap- 
plication.  However,  the  free  rotation  of  a  quarter  of 
a  turn  or  less  is  negligible  and  does  not  cause  any 
trouble.  Although  the  motor  5  rotates  during  the 

25  creep,  when  the  creep  frequency  is  a  sufficiently 
small  frequency  of,  for  example,  3Hz  or  below,  the 
number  of  rotation  during  the  creep  is  as  small  as 
half  a  turn,  which  is  insignificant.  Preferably,  the 
creep  is  in  the  range  of  100  to  200msec  and  the 

30  creep  frequency  is  in  the  range  of  2  to  4Hz  in  this 
embodiment  of  the  present  invention. 

The  frequency  pattern  generator  11  and  the 
voltage  pattern  generator  12  may  be  analog  func- 
tion  generators,  or  digital  function  generators  such 

35  as  microcomputers. 

Claims 

1.  A  weft  yarn  storing  device  (1)  having  a  rotary 
40  yarn  guide  (2)  for  winding  a  weft  yarn  on  a 

measuring  and  storing  drum  (3),  a  motor  (5)  for 
driving  said  rotary  yarn  guide  (2)  for  rotation, 
the  device  comprising  a  controller  (10)  includ- 
ing; 

45  -  a  frequency  pattern  generator  (11)  for 
generating  a  control  frequency  signal; 

-  a  voltage  pattern  generator  (12)  which 
generates  a  control  voltage  signal  cor- 
responding  to  the  frequency  of  the  con- 

50  trol  frequency  signal; 
-  a  pulse  width  modulating  unit  (13);  and 
-  a  driver  (14)  which  applies  a  DC  voltage 

intermittently  to  said  motor  (5)  according 
to  the  output  signal  of  said  pulse  width 

55  modulation  unit  (13); 
characterized  in  that 

-  the  frequency  pattern  generator  (11)  gen- 
erates,  upon  the  reception  of  a  start  sig- 

3 
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nal,  a  control  frequency  signal  of  a  con- 
trol  frequency  pattern  having  a  creep  of  a 
low  frequency  in  a  deceleration  period  in 
which  said  motor  (5)  is  decelerated;  and 

-  the  pulse  width  modulating  unit  (13)  gen- 
erates  a  pulse  width  modulated  signal  on 
the  basis  of  the  control  fequency  signal 
and  the  control  voltage  signal. 

2.  A  weft  yarn  storing  device  according  to  claim 
1,  wherein  that  frequency  pattern  generator 
(11)  is  provided  with  an  acceleration  time  set- 
ting  device  (15)  and  a  deceleration  time  setting 
device  (16). 

Revendicatlons 

1.  Dispositif  de  stockage  de  fil  de  trame  (1), 
presentant  un  guide-fil  rotatif  (2),  pour  enrouler 
un  fil  de  trame  sur  un  tambour  de  mesure  et 
de  stockage  (3),  un  moteur  (5)  d'entraTnement 
en  rotation  dudit  guide-fil  rotatif  (2),  le  dispositif 
comportant  un  organe  de  commande  (10) 
comprenant: 

-  un  generateur  de  gabarit  de  frequence 
(11),  pour  produire  un  signal  a  frequence 
de  commande, 

-  un  generateur  de  gabarit  de  tension  (12), 
qui  produit  un  signal  de  tension  de  com- 
mande,  correspondant  a  la  frequence  du 
signal  a  frequence  de  commande, 

-  une  unite  de  modulation  de  largeur  d'im- 
pulsion  (13),  et 

-  un  organe  d'entraTnement  (14)  qui  appli- 
que  une  tension  continue  audit  moteur 
(5),  de  fagon  intermittente,  en  fonction  du 
signal  de  sortie  de  ladite  unite  de  modu- 
lation  de  largeur  d'impulsion  (13), 
caracterise  en  ce  que 

-  le  generateur  de  gabarit  de  frequence 
(11)  produit,  a  la  reception  d'un  signal  de 
demarrage,  un  signal  a  frequence  de 
commande  ayant  un  gabarit  de  frequen- 
ce  de  commande  presentant  une  asymp- 
tote  a  frequence  faible  lors  d'une  periode 
de  deceleration  dans  laquelle  ledit  mo- 
teur  (5)  est  ralenti,  et 

-  I'unite  de  modulation  de  largeur  d'impul- 
sion  (13)  produit  un  signal  a  largeur  d'im- 
pulsion  modulee,  sur  la  base  du  signal  a 
frequence  de  commande  et  du  signal  de 
tension  de  commande. 

leration  (16). 

Patentanspruche 

5  1.  Schu/Sfadenspeichervorrichtung  (1)  mit  einer 
rotierenden  Drehgarnfuhrung  (2)  zum  Aufwik- 
keln  eines  Schu/Sfadens  auf  eine  Meli-  und 
Speichertrommel  (3),  einem  Motor  (5)  zum  An- 
treiben  der  rotierenden  Garnfuhrung  (2),  wobei 

io  die  Vorrichtung  eine  Steuereinrichtung  (10) 
aufweist  mit: 

-  einem  Frequenzmustergenerator  (11) 
zum  Erzeugen  eines  Steuerfrequenzsi- 
gnals; 

is  -  einem  Spannungsmustergenerator  (12), 
der  ein  Steuerspannungssignal  entspre- 
chend  der  Frequenz  des  Steuerfrequenz- 
signals  erzeugt; 

-  eine  Impulsbreitemodulationseinheit  (13), 
20  und 

-  einem  Treiber  (14),  der  eine  Gleichspan- 
nung  intermittierend  an  den  Motor  (15) 
anlegt  entsprechend  dem  Ausgangssi- 
gnal  der  Impulsbreitemodulationseinheit 

25  (13); 
dadurch  gekennzeichnet,  da/S 

-  der  Frequenzmustergenerator  (11)  bei 
Empfang  eines  Startsignals  ein  Steuer- 
frequenzsignal  eines  Steuerfrequenzmu- 

30  sters  mit  einem  Kriechen  mit  geringer 
Frequenz  in  einer  Entschleunigungspe- 
riode,  in  der  der  Motor  (5)  entschleunigt 
wird,  erzeugt;  und 

-  die  Impulsbreitemodulationseinheit  (13) 
35  ein  impulsbreitenmoduliertes  Signal  auf 

der  Grundlage  des  Steuerfrequenzsignals 
und  des  Steuerspannungssignals  er- 
zeugt. 

40  2.  Schu/Sfadenspeichervorrichtung  nach  Anspruch 
1,  wobei  der  Frequenzmustergenerator  (11)  mit 
einer  Einrichtung  (15)  zum  Bestimmen  der  Be- 
schleunigungszeit  und  einer  Einrichtung  (16) 
zur  Bestimmung  der  Entschleunigungszeit  ver- 

45  sehen  ist. 

2.  Dispositif  de  stockage  de  fil  de  trame  selon  la 
revendication  1,  dans  lequel  le  generateur  de  55 
gabarit  de  frequence  (11)  est  pourvu  d'un  dis- 
positif  de  fixation  de  temps  d'acceleration  (15) 
et  d'un  dispositif  de  fixation  de  temps  de  dece- 

4 
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