
19 

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets ien  des  brevets  (fi)  Publication  number:  0  648   701  A 1  

EUROPEAN  PATENT  A P P L I C A T I O N  

(21)  Application  number:  94307571.3 

(22)  Date  of  filing  :  14.10.94 

©  int.  ci.6  :  B65H  63/036,  B65H  63/00 ,  
B65H  54/553,  B65H  6 3 / 0 8  

®  Priority  :  19.10.93  JP  260928/93 
20.10.93  JP  261974/93 

(43)  Date  of  publication  of  application  : 
19.04.95  Bulletin  95/16 

@  Designated  Contracting  States  : 
DE  FR  GB  IT 

©  Applicant  :  TEIJIN  SEIKI  COMPANY  LIMITED 
9-1  Edobori  1-chome 
Nishi-ku 
Osaka  (JP) 

(72)  Inventor  :  Nohara,  Isao,  Teijin  Seiki  Co.,  Ltd. 
77  Kita-Yoshida-cho 
Matsuyama-shi,  Ehime-ken  (JP) 
Inventor  :  Kobayashi,  Koji,  Teijin  Seiki  Co.,  Ltd. 
77  Kita-Yoshida-cho 
Matsuyama-shi,  Ehime-ken  (JP) 
Inventor  :  Matsuoka,  Hirokazu,  Teijin  Seiki  Co., 
Ltd. 
77  Kita-Yoshida-cho 
Matsuyama-shi,  Ehime-ken  (JP) 

(74)  Representative  :  Pacitti,  Pierpaolo  A.M.E.  et  al 
Murgitroyd  and  Company 
373  Scotland  Street 
Glasgow  G5  8  OA  (GB) 

O  
h- 
00 
CO 

LU 

(54)  Yarn  winding  machine. 

(57)  A  yarn  winding  machine  for  winding  a  yarn 
(12)  on  a  bobbin  (11)  to  form  a  yarn  package 
(10)  on  the  bobbin  (11),  comprises:  a  pair  of 
bobbin  holders  (5,  6)  having  the  bobbin  (11) 
retained  thereon,  a  pair  of  support  arms  (2,  3) 
swingably  mounted  on  a  stationary  frame  struc- 
ture  (1)  and  rotatably  supporting  the  bobbin 
holders  (5,  6),  a  friction  roller  (20)  driven  to 
rotate  and  held  in  frictional  contact  with  the 
yarn  (12)  to  be  wound  on  the  bobbin  (11)  until 
the  yarn  (12)  is  formed  into  a  full  yarn  package 
(10),  bobbin  revolutions  detecting  means  (40) 
for  detecting  revolutions  of  the  bobbin  (11),  the 
revolutions  detecting  means  (40)  comprising  a 
magnet  element  (41)  securely  fastened  to  a 
predetermined  position  on  the  peripheral  por- 
tion  of  one  of  the  bobbin  holders  (5,  6)  and 
having  a  circumferential  path  on  which  the 
magnet  element  (41)  revolves  upon  rotation  of 
the  bobbin  holders  (5,  6),  and  a  detecting  ele- 
ment  (42)  securely  mounted  on  one  of  the 
support  arms  (2,  3),  the  detecting  element  (42) 
being  in  opposing  relationship  to  the  circumfe- 
rential  path  of  the  magnet  element  (41)  to  detect 
the  magnetic  flux  of  the  magnet  element  (41) 
and  to  output  signals  commensurate  to  the 
revolutions  of  the  bobbin  (11)  for  enabling  de- 
termination  of  normal  and  abnormal  rotational 
conditions  of  the  bobbin  (11). 
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FIELD  OF  THE  INVENTION 

The  present  invention  relates  to  a  frictional  con- 
tact  driving  type  of  yarn  winding  machine  provided  in 
a  yarn  drawing  and  false-twisting  apparatus,  and  in 
particular  to  an  apparatus  suitable  for  detecting  the 
revolutions  of  a  bobbin  to  enable  determination  as  to 
whether  rotation  of  the  bobbin  is  on  normal  or  abnor- 
mal  conditions. 

The  present  invention  also  relates  to  a  frictional 
contact  driving  type  of  yarn  winding  machine  provided 
in  a  yarn  drawing  and  false-twisting  apparatus,  in  par- 
ticular  to  an  apparatus  for  detecting  a  yarn  abnormal- 
ly  wound  around  a  friction  roller  which  is  adapted  to 
rotate  a  bobbin  and  a  yarn  package  wound  on  the 
bobbin  in  frictional  contact  with  the  bobbin  and  the 
package. 

BACKGROUND  OF  THE  INVENTION 

As  prior-art  yarn  winding  machines  for  winding  a 
yarn  treated  in  the  yarn  drawing  and  false-twisting 
machines,  there  have  so  far  been  a  wide  variety  of 
machines  represented  by  a  frictional  contact  driving 
type  of  yarn  winding  machine  which  comprises  a  pair 
of  bobbin  holders  for  holding  a  bobbin,  a  pair  of  cradle 
arms  swingably  mounted  on  a  stationary  frame  struc- 
ture  and  having  respective  free  end  portions  rotatably 
supporting  the  bobbin  holders  in  coaxial  relationship 
with  each  other,  and  a  friction  roller  driven  to  rotate, 
the  cradle  arms  being  swingable  between  a  first  an- 
gular  position  where  the  bobbin  is  held  in  frictional 
contact  with  the  friction  roller  to  have  the  yarn  wound 
thereon  until  the  yarn  is  fully  wound  to  be  formed  into 
a  full  yarn  package  on  the  bobbin  and  a  second  an- 
gular  position  where  the  yarn  package  is  held  out  of 
frictional  contact  with  the  friction  roller. 

The  bobbin  with  the  full  yarn  package  thus  wound 
is  then  exchanged  by  a  new  bobbin  in  a  doffing  oper- 
ation  which  is  carried  out  by  a  package  doffing  appa- 
ratus.  In  recent  years,  there  have  been  developed  nu- 
merous  package  doffing  apparatus  which  are  all  de- 
signed  to  be  automatically  operated  to  perform  such 
the  doffing  operation. 

In  the  conventional  package  doffing  apparatus, 
there  have  frequently  been  encountered  such  draw- 
backs  that  all  the  yarn  packages  continuously  doffed 
by  the  package  doffing  apparatus  cannot  be  put  into 
a  cardboard  box  in  succession  when  some  of  the  yarn 
packages  are  of  a  size  exceeding  the  limit  of  its  pre- 
determined  measurement.  The  excessively  large 
yarn  packages  sometimes  entail  malfunction  of  a 
brake  system  which  is  assembled  in  and  operated  in 
synchronism  with  the  package  doffing  apparatus, 
with  the  result  that  the  packages  are  readily  damaged 
if  the  packages  are  thrown  to  package  receiving 
means  from  the  package  doffing  apparatus  before 
they  are  stopped  by  the  brake  system. 

In  order  to  overcome  such  the  drawbacks  inher- 
ent  to  the  conventional  package  doffing  apparatus, 
there  have  been  proposed  another  apparatus  which 
is  adapted  to  detect  the  revolution  conditions  of  the 

5  bobbin  and  package,  thereby  preventing  the  pack- 
ages  from  being  produced  on  the  bobbin  in  excess  of 
the  limit  of  its  predetermined  measurement.  As  the 
apparatus  for  detecting  the  revolution  conditions  of 
the  bobbin  and  package,  there  have  been  proposed 

10  a  couple  of  switches  and  a  light  sensor  unit  the  former 
of  which  is  prone  to  be  expensive  and  the  latter  of 
which  has  such  a  problem  as  low  reliability  stemming 
from  deteriorated  detection  accuracy  caused  by 
dusts  and  dews  fixed  to  the  light  sensor  switch  unit. 

15  The  conventional  yarn  winding  machine  of  this 
type  is  constituted  by  a  friction  roller  which  is  adapted 
to  be  held  in  frictional  contact  with  the  bobbin  and  the 
package  to  have  the  yarn  wound  on  the  bobbin  as  a 
package  formed  by  a  predetermined  length  of  yarn.  In 

20  the  yarn  winding  machine  of  this  type,  an  empty  bob- 
bin  is  initially  brought  into  frictional  contact  with  the 
friction  roller  to  be  driven  for  rotation  by  the  friction 
roller  and  then  has  the  yarn  wound  thereon  while  the 
yarn  is  being  traversed  by  a  yarn  traversing  guide  af- 

25  terthe  leading  end  portion  of  a  traveling  yarn  fed  from 
the  yarn  drawing  and  false-twisting  apparatus  is 
caught  by  an  annular  groove  formed  in  the  longitudin- 
ally  end  portion  of  the  bobbin.  Failure  in  having  the 
leading  end  portion  of  the  traversing  yarn  caught  by 

30  the  annular  groove  in  the  conventional  yarn  winding 
machine  resulting  from  some  reason  causes  the  lead- 
ing  end  portion  of  the  traversing  yarn  to  be  wound 
around  the  friction  roller  through  the  bobbin  and  the 
friction  roller  instead  of  around  the  bobbin.  In  this  in- 

35  stance,  such  an  abnormal  situation  is  required  to  be 
promptly  found  for  having  the  winding  operation  re- 
stored  to  the  normal  situation.  Especially  for  the  case 
in  which  the  yarn  continues  to  be  wound  around  the 
friction  roller  to  be  formed  into  an  abnormal  yarn 

40  package,  this  yarn  package  is  likely  to  cause  some 
troubles  not  only  as  having  adjacent  parts  and  ele- 
ments  of  the  yarn  winding  machine  to  be  damaged 
but  also  as  having  the  electric  motor  for  driving  the 
friction  roller  suddenly  stopped  due  to  its  overload. 

45  On  the  other  hand,  the  conventional  yarn  winding 
machine  sometimes  encounters  such  a  chance  that 
the  yarn  package  is  instantly  move  out  of  frictional 
contact  with  the  friction  roller  if  the  yarn  winding  ma- 
chine  happens  to  be  vibrated  and  shocked  resulting 

so  from  some  external  force  exerted  on  the  yarn  winding 
machine,  thereby  bringing  the  yarn  abnormally 
wound  around  the  friction  roller.  This  causes  the  elec- 
tric  motor  of  the  friction  roller  to  be  suddenly  stopped 
due  to  its  overload  for  a  similar  reason  to  the  previ- 

55  ously  mentioned.  The  above  sudden  stop  of  the  elec- 
tric  motor  provokes  reduction  in  production  efficiency 
for  the  yarn  packages. 

It  will  be  understood  that  the  aforesaid  drawbacks 
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leads  the  fact  that  the  package  doffing  apparatus  of 
the  yarn  winding  machine  of  this  type  cannot,  be  put 
into  a  completely  automatic  doffing  operation  which 
includes  a  yarn  hooking  step  for  hooking  the  leading 
end  portion  of  the  yarn  to  the  annular  groove  of  the 
bobbin  so  that  the  leading  end  of  the  yarn  is  caught 
by  the  annular  groove  of  the  bobbin,  a  yarn  winding 
step  for  winding  the  yarn  on  the  bobbin  to  form  a  yarn 
package,  and  a  bobbin  replacing  step  for  releasing 
the  yarn  package  from  the  bobbin  holders  to  ex- 
change  the  full  yarn  package  with  a  succeeding  emp- 
ty  bobbin. 

The  present  invention  contemplates  provision  of 
an  improved  yarn  winding  machine  overcoming  the 
aforesaid  drawbacks  of  the  prior-art  yarn  winding  ma- 
chine  of  the  described  general  natures. 

It  is  therefore  a  first  object  of  the  present  inven- 
tion  to  provide  a  yarn  winding  machine  which  is  inex- 
pensive  and  suitable  for  putting  into  the  completely 
automatic  doffing  operation. 

It  is  a  second  object  of  the  present  invention  to 
provide  a  yarn  winding  machine  which  is  not  readily 
deteriorated  in  detection  accuracy  even  under  a  de- 
teriorated  environment  surrounding  the  yarn  winding 
machine. 

It  is  a  third  object  of  the  present  invention  to  pro- 
vide  a  yarn  winding  machine  which  is  constructed  of 
a  frictionally  driven  type  designed  to  reliably  detect 
the  revolution  conditions  of  the  bobbin. 

It  is  a  fourth  object  of  the  present  invention  to  pro- 
vide  a  yarn  winding  machine  which  is  adapted  to  de- 
tect  the  revolution  conditions  of  the  bobbin,  thereby 
preventing  the  packages  from  being  formed  on  the 
bobbin  in  excess  of  the  limit  of  its  predetermined 
measurement. 

It  is  a  fifth  object  of  the  present  invention  to  pro- 
vide  a  yarn  winding  machine  which  is  adapted  to  de- 
tect  the  malfunction  of  the  brake  system  stemming 
from  the  abnormal  revolution  condition  of  the  bobbin 
so  that  the  packages  are  by  no  means  thrown  to  pack- 
age  receiving  means  from  the  package  doffing  appa- 
ratus  before  they  are  stopped  by  the  brake  system. 

It  is  a  sixth  object  of  the  present  invention  to  pro- 
vide  a  yarn  winding  machine  which  is  designed  to 
promptly  detect  an  abnormal  revolution  condition  of 
the  bobbin  by  calculating  radius  of  the  yarn  package 
on  the  basis  of  the  rotational  speeds  of  the  bobbin  and 
the  winding  speed  of  the  yarn,  thereby  eliminating 
troubles  emanated  in  the  subsequent  process  such 
as  for  example  a  packaging  process  of  the  yarn  pack- 
age. 

It  is  a  seventh  object  of  the  present  invention  to 
provide  a  yarn  winding  machine  which  makes  the  op- 
erator  to  be  able  to  promptly  realize  the  fact  that  the 
yarn  has  been  wound  around  the  friction  roller,  there- 
by  making  it  possible  to  give  rise  to  no  damages  on 
the  mechanical  parts  and  elements  of  the  yarn  wind- 
ing  machine  and  simultaneously  preventing  reduction 

in  production  efficiency  for  the  yarn  package. 
It  is  an  eighth  object  of  the  present  invention  to 

provide  a  yarn  winding  machine  which  is  adapted  to 
sever  the  yarn  abnormally  wound  around  the  friction 

5  rollerf  rom  the  yarn  on  its  traveling  path,  thereby  mak- 
ing  it  possible  to  give  rise  to  no  damages  on  the  mech- 
anical  parts  and  elements  of  the  yarn  winding  ma- 
chine. 

10  SUMMARY  OF  THE  INVENTION 

According  to  a  first  aspect  of  the  present  inven- 
tion  there  is  provided  a  yarn  winding  machine  for 
winding  a  yarn  on  a  bobbin  to  form  a  yarn  package  on 

15  the  bobbin,  including  a  stationary  frame  structure  in- 
cluding  a  support  arm,  a  bobbin  holder  having  its  own 
rotation  axis  and  supported  on  the  support  arm  with 
its  own  rotation  axis  extending  toward  the  support 
arm,  the  bobbin  having  a  rotation  axis  being  held  in 

20  coaxial  relationship  with  the  rotation  axis  of  the  bob- 
bin  holder  when  the  bobbin  is  retained  by  the  bobbin 
holder,  a  friction  roller  having  a  rotation  axis  in  parallel 
with  the  rotation  axis  of  the  bobbin  holder  and  held  in 
frictional  contact  with  the  yarn  to  be  wound  on  the 

25  bobbin  until  the  yarn  is  formed  into  a  full  yarn  pack- 
age,  and  the  bobbin  holderand  the  friction  roller  being 
respectively  movable  to  allow  the  bobbin  to  be  moved 
together  with  the  bobbin  holder  with  respect  to  the 
friction  roller  to  assume  a  winding  position  where  the 

30  bobbin  is  held  in  frictional  contact  with  the  friction  roll- 
er  and  driven  to  rotate  by  the  friction  roller  to  have  a 
yarn  wound  thereon  and  a  package  releasing  position 
where  the  yarn  package  is  held  out  of  frictional  con- 
tact  with  the  friction  roller  for  releasing  the  yarn  pack- 

35  age  from  the  bobbin  holder,  comprising:  bobbin  revo- 
lutions  detecting  means  for  detecting  revolutions  of 
the  bobbin,  the  revolutions  detecting  means  compris- 
ing  a  magnet  element  securely  fastened  to  a  prede- 
termined  position  on  the  peripheral  portion  of  the  bob- 

40  bin  holder  and  having  a  circumferential  path  on  which 
the  magnet  element  revolves  upon  rotation  of  the 
bobbin  holder,  and  a  detecting  element  securely 
mounted  on  the  support  arm  in  opposing  relationship 
to  the  circumferential  path  of  the  magnet  element  to 

45  detect  the  magnetic  flux  of  the  magnet  element  and 
to  output  signals  commensurate  to  the  revolutions  of 
the  bobbin. 

According  to  a  second  aspect  of  the  present  in- 
vention  there  is  provided  a  yarn  winding  machine  for 

so  winding  a  yarn  on  a  bobbin  to  form  a  yarn  package  on 
the  bobbin,  including  a  stationary  frame  structure  in- 
cluding  a  pair  of  swingable  support  arms  spaced 
apart  from  each  other  and  having  their  own  swing 
axes,  a  pair  of  bobbin  holders  having  their  own  rota- 

55  tion  axes  and  each  rotatably  supported  on  each  of  the 
swingable  support  arms  with  their  own  rotation  axes 
extending  toward  the  swingable  support  arms,  the 
bobbin  having  a  rotation  axis  being  held  in  coaxial  re- 
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lationship  with  the  rotation  axes  of  the  bobbin  holders 
when  the  bobbin  is  retained  by  the  bobbin  holders,  a 
friction  roller  having  a  rotation  axis  in  parallel  with  the 
rotation  axis  of  the  bobbin  and  held  in  frictional  con- 
tact  with  the  yarn  to  be  wound  on  the  bobbin  until  the  5 
yarn  is  formed  into  a  full  yarn  package,  and  the  swing- 
able  support  arms  being  swingable  around  their 
swing  axes  to  allow  the  bobbin  to  be  moved  together 
with  the  bobbin  holders  with  respect  to  the  friction  roll- 
er  to  assume  a  winding  position  where  the  bobbin  is  10 
held  in  frictional  contact  with  the  friction  roller  and 
driven  to  rotate  by  the  friction  roller  to  have  a  yarn 
wound  thereon  and  a  package  releasing  position 
where  the  yarn  package  is  held  out  of  frictional  con- 
tact  with  the  friction  roller  for  releasing  the  yarn  pack-  15 
age  from  the  bobbin  holders,  comprising:  bobbin  rev- 
olutions  detecting  means  for  detecting  revolutions  of 
the  bobbin  to  output  signals  commensurate  to  the  rev- 
olutions  of  the  bobbin,  braking  means  for  selectively 
braking  the  bobbin  holders  when  the  bobbin  is  moved  20 
away  from  the  friction  roller  by  the  swingable  support 
arms  to  be  held  out  of  frictional  contact  with  the  fric- 
tion  roller,  bobbin  holders  shifting  means  for  selec- 
tively  shifting  the  bobbin  holders  toward  and  away 
from  each  other  with  respect  to  the  bobbin  to  assume  25 
a  bobbin  retaining  position  where  the  bobbin  is  re- 
tained  by  the  bobbin  holders  with  the  longitudinal  end 
portions  of  the  bobbin  being  respectively  engaged 
with  the  bobbin  holders  and  a  bobbin  releasing  posi- 
tion  where  the  bobbin  is  released  from  the  bobbin  30 
holders  with  the  longitudinal  end  portions  of  the  bob- 
bin  being  respectively  disengaged  from  the  bobbin 
holders,  brake  conditions  determination  means  for 
checking  brake  conditions  of  the  braking  means  on 
the  basis  of  the  output  signals  from  the  bobbin  revo-  35 
lutions  detecting  means  to  determine  whether  the 
bobbin  is  stopped  or  not  within  a  predetermined  time 
period  after  the  bobbin  holders  are  braked  by  the 
braking  means,  and  package  releasing  control  means 
for  controlling  the  bobbin  shifting  means  on  the  basis  40 
of  the  output  signals  from  the  brake  conditions  deter- 
mination  means  to  selectively  release  the  bobbin 
from  the  bobbin  holders  when  the  swingable  support 
arms  are  swung  to  assume  the  package  releasing 
position  of  the  swingable  support  arms.  45 

According  to  a  third  aspect  of  the  present  inven- 
tion  there  is  provided  a  yarn  winding  machine  for 
winding  a  yarn  on  a  bobbin  to  form  a  yarn  package  on 
the  bobbin,  including  a  stationary  frame  structure  in- 
cluding  a  support  arm,  a  bobbin  holder  having  its  own  50 
rotation  axis  and  supported  on  the  support  arm  with 
its  own  rotation  axis  extending  toward  the  support 
arm,  the  bobbin  having  a  rotation  axis  being  held  in 
coaxial  relationship  with  the  rotation  axis  of  the  bob- 
bin  holder  when  the  bobbin  is  retained  by  the  bobbin  55 
holder,  a  friction  roller  having  a  rotation  axis  in  parallel 
with  the  rotation  axis  of  the  bobbin  holder  and  held  in 
frictional  contact  with  the  yarn  to  be  wound  on  the 

bobbin  until  the  yarn  is  formed  into  a  full  yarn  pack- 
age,  and  the  bobbin  holderand  the  friction  roller  being 
respectively  movable  to  allow  the  bobbin  to  be  moved 
together  with  the  bobbin  holder  with  respect  to  the 
friction  roller  to  assume  a  winding  position  where  the 
bobbin  is  held  in  frictional  contact  with  the  friction  roll- 
er  and  driven  to  rotate  by  the  friction  roller  to  have  a 
yarn  wound  thereon  and  a  package  releasing  position 
where  the  yarn  package  is  held  out  of  frictional  con- 
tact  with  the  friction  roller  for  releasing  the  yarn  pack- 
age  from  the  bobbin  holder,  the  yarn  winding  machine 
comprising  detecting  means  for  detecting  a  yarn  ab- 
normally  wound  around  the  friction  roller,  the  detect- 
ing  means  comprising:  a  light  projector  positioned  in 
the  vicinity  of  the  friction  roller  to  project  a  light  on  the 
peripheral  surface  of  the  friction  roller,  a  light  receiver 
positioned  in  the  vicinity  of  the  friction  roller  and  the 
light  projector  to  receive  the  light  projected  from  the 
light  projector  and  reflected  by  the  yarn  wound 
around  the  friction  roller,  and  determination  means  for 
determining  whether  the  yarn  is  wound  or  not  around 
the  friction  roller  on  the  basis  of  the  amount  of  the  light 
received  by  the  light  receiver  to  output  an  abnormal 
condition  signal  when  a  predetermined  amount  of  the 
yarn  is  wound  around  the  friction  roller. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  objects  and  advantages  of  the  present  inven- 
tion  will  become  apparent  as  the  description  pro- 
ceeds  when  taken  in  connection  with  the  accompany- 
ing  drawings,  in  which: 

Fig.  1  is  a  fragmentary  cross-sectional  view  of  a 
bobbin  holder,  one  of  a  pair  of  support  arms,  and 
a  detection  circuit  forming  part  of  a  first  embodi- 
ment  of  a  yarn  winding  machine  according  to  the 
present  invention, 
Fig.  2  is  a  schematic  side  elevational  view  of  the 
first  embodiment  of  the  yarn  winding  machine, 
Fig.  3  is  a  fragmentary  side  view  of  one  of  the 
support  arms  shown  in  Fig.  1, 
Fig.  4  is  an  enlarged  front  view  of  the  other  of  the 
support  arms  forming  part  of  the  first  embodi- 
ment  of  the  yarn  winding  machine, 
Fig.  5  is  a  side  view  of  the  other  of  the  support 
arms  shown  in  Fig.  4, 
Fig.  6  is  a  schematic  side  elevational  view  of  a 
second  embodiment  of  the  yarn  winding  machine 
according  to  the  present  invention, 
Fig.  7  is  a  schematic  side  elevational  view  of  a 
third  embodiment  of  the  yarn  winding  machine 
according  to  the  present  invention, 
Fig.  8  is  a  schematic  plan  view  of  a  friction  roller, 
a  light  projector  and  a  light  receiver  forming  part 
of  the  yarn  winding  machine  shown  in  Fig.  7,  and 
Fig.  9  is  a  schematic  plan  view  of  a  friction  roller, 
a  light  projector  and  a  light  receiver  forming  part 
of  a  fourth  embodiment  of  the  yarn  winding  ma- 
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chine  according  to  the  present  invention. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

A  first  embodiment  of  the  yarn  winding  machine 
according  to  the  present  invention  will  now  be  descri- 
bed  in  detail  in  accordance  with  the  accompanying 
drawings.  The  yarn  winding  machine  is  designed  to 
act  as  one  of  a  plurality  of  yarn  winding  machines  pro- 
vided  in  a  yarn  drawing  and  false-twisting  apparatus. 

The  yarn  winding  machine  is  shown  in  Figs.  1  to 
5  as  being  adapted  to  wind  a  yarn  on  a  bobbin  and 
comprising  a  stationary  frame  structure  1  including  a 
pair  of  swingable  support  arms  2  and  3  spaced  apart 
from  each  other,  a  pair  of  bobbin  holders  5  and  6  hav- 
ing  their  own  rotation  axes.  Each  of  the  bobbin  hold- 
ers  5  and  6  is  supported  through  a  rotation  shaft  7  on 
each  of  the  swingable  support  arms  2  and  3  with  their 
own  rotation  axes  extending  toward  the  swingable 
support  arms  2  and  3  and  rotatable  around  their  own 
axes.  The  bobbin  holders  5  and  6  are  adapted  to  be 
selectively  shiftable  toward  and  away  from  each 
other  with  respect  to  the  bobbin  11  to  assume  a  bob- 
bin  retaining  position  where  the  bobbin  11  is  retained 
by  the  bobbin  holders  5  and  6  with  the  longitudinal 
end  portions  lla  and  lib  of  the  bobbin  11  being  respec- 
tively  engaged  with  the  bobbin  holders  5  and  6,  and 
a  bobbin  releasing  position  where  the  bobbin  11  is  re- 
leased  from  the  bobbin  holders  5  and  6  with  the  long- 
itudinal  end  portions  11a  and  11b  of  the  bobbin  11  be- 
ing  respectively  disengaged  from  the  bobbin  holders 
5  and  6.  The  bobbin  11  is  illustrated  as  dot-and-dash 
lines  to  have  a  rotation  axis  held  in  coaxial  relation- 
ship  with  the  rotation  axes  of  the  bobbin  holders  5  and 
6  when  the  bobbin  11  is  retained  by  the  bobbin  hold- 
ers  5  and  6. 

The  support  arms  2  and  3  are  designed  to  be 
swingable  around  their  swing  axes  to  allow  the  bobbin 
1  1  to  be  moved  together  with  the  bobbin  holders  5  and 
6  with  respect  to  a  friction  roller  20  which  has  a  rota- 
tion  axis  in  parallel  with  the  rotation  axes  of  the  bobbin 
holders  5  and  6.  The  friction  roller  20  is  held  in  fric- 
tional  contact  with  the  yarn  12  to  be  wound  on  the 
bobbin  11  until  the  yarn  12  is  formed  into  a  full  yarn 
package  10.  When  the  yarn  12  is  formed  into  the  yarn 
package  1  0,  the  bobbin  holders  5  and  6  are  moved  by 
the  swingable  support  arms  2  and  3  to  allow  the  bob- 
bin  11  to  be  moved  together  with  the  bobbin  holders 
5  and  6  with  respect  to  the  friction  roller  20  to  assume 
a  winding  position  where  the  bobbin  11  is  held  in  fric- 
tional  contact  with  the  friction  roller  20  and  driven  to 
rotate  by  the  friction  roller  20  to  have  the  yarn  12 
wound  thereon  and  a  package  releasing  position 
where  the  yarn  package  1  0  is  held  out  of  frictional 
contact  with  the  friction  roller  20  for  releasing  the  yarn 
package  10  from  the  bobbin  holders  5  and  6.  The 
swingable  support  arms  2  and  3  are  swung  to  assume 

the  yarn  winding  position  and  the  package  releasing 
position  by  support  arms  swinging  means  not  shown 
in  the  drawings  in  a  similar  mannertothe  convention- 
al  support  arms  swinging  means. 

5  The  yarn  winding  machine  further  comprises 
bobbin  holders  shifting  means  15  for  selectively  shift- 
ing  the  bobbin  holders  5  and  6  toward  and  away  from 
each  other  with  respect  to  the  bobbin  11.  As  shown  in 
Fig.  5,  the  bobbin  holders  shifting  means  15  includes 

10  a  tilt  arm  31  having  one  end  31a  adapted  to  support 
the  bobbin  holder6  through  the  bobbin  holder6,  a  cra- 
dle  arm  32  connected  to  the  swingable  support  arm 
2  through  a  cradle  shaft  36  forming  part  of  the  station- 
ary  frame  structure  1  to  be  rotatable  around  the  cra- 

15  die  shaft  36  with  respect  to  the  stationary  frame 
structure  1  ,  and  a  cam  follower  34  rollably  supported 
on  the  other  end  31b  of  the  tilt  arm  31.  The  tilt  arm  31 
is  supported  by  the  cradle  arm  32  at  its  longitudinally 
intermediate  portion  31c  to  be  tiltable  around  a  pivot 

20  pin  33  forming  part  of  the  cradle  arm  32.  The  cam  fol- 
lower  34  is  adapted  to  rollably  engage  with  a  shifting 
cam  portion  lb  forming  part  of  the  stationary  frame 
structure  1  and  to  have  the  tilt  arm  31  tilt  around  the 
pivot  pin  33  so  that  the  bobbin  holders  2  and  3  are  rel- 

25  atively  moved  toward  and  away  from  each  other  by 
the  swingable  support  arms  2  and  3  to  assume  the 
bobbin  holding  position  and  the  bobbin  releasing  pos- 
ition  when  the  swingable  support  arms  2  and  3  are 
swung  around  their  swing  axes  with  respect  to  the  sta- 

30  tionary  frame  structure  1  . 
The  yarn  winding  machine  further  comprises  a 

friction  roller  20  having  a  rotation  axis  in  parallel  with 
the  rotation  axis  of  the  bobbin  11. 

The  yarn  winding  machine  further  comprises 
35  bobbin  revolutions  detecting  means  40  for  detecting 

revolutions  of  the  bobbin  11.  The  revolutions  detect- 
ing  means  40  comprises  a  magnet  element  41  se- 
curely  fastened  to  a  predetermined  position  on  the 
peripheral  portion  of  one  of  the  bobbin  holders  5  and 

40  6  to  have  a  circumferential  path  on  which  the  magnet 
element  41  revolves  upon  rotation  of  the  bobbin  hold- 
ers  5  and  6,  and  a  detecting  element  42  securely 
mounted  on  one  of  the  swingable  support  arms  2  and 
3  in  opposing  relationship  to  the  circumferential  path 

45  of  the  magnet  element  41  to  detect  the  magnetic  flux 
of  the  magnet  element  41  and  to  output  signals  com- 
mensurate  to  the  revolutions  of  the  bobbin  11  for  ena- 
bling  determination  of  normal  and  abnormal  rotational 
conditions  of  the  bobbin  11.  The  magnet  element  41 

so  is  embedded  in  one  of  the  bobbin  holders  5  and  6,  and 
the  detecting  element  42  is  embedded  in  one  of  the 
swingable  support  arms  2  and  3  held  in  opposing  and 
spaced  relationship  with  the  one  of  bobbin  holders  5 
and  6. 

55  The  detecting  element  42  is  constituted  by  a  Hall 
effect  element  which  is  well  known  in  the  art  to  gen- 
erate  signals  in  each  in  the  form  of  a  voltage  level  at 
times  when  the  magnet  element  41  is  brought  into  op- 
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posing  relationship  to  the  Hall  effect  element  to  allow 
the  Hall  effect  element  to  detect  the  magnetic  flux  of 
the  magnet  element  41  .  The  signals  thus  generated 
by  the  detecting  element  41  are  outputted  to  a  detect- 
ing  circuit  50  represented  by  an  abnormal  brake  de- 
tecting  circuit.  The  detecting  circuit  50  may  be  consti- 
tuted  by  a  series  of  electric  circuits  which  comprises 
an  electric  power  supply  circuit,  an  amplifying  circuit, 
a  calculating  circuit  having  a  timer,  and  a  logic  circuit 
not  shown  in  the  drawings.  The  periodical  signals  are 
processed  by  the  above  mentioned  series  of  electric 
circuits  to  ensure  that  a  multiplicity  of  rotation  pulses 
commensurate  to  the  revolutions  of  the  bobbin  hold- 
ers  5  and  6  are  generated  and  exactly  monitored  in 
number  by  a  pulse  counter  forming  part  of  the  above 
detecting  circuits  50  within  a  certain  time  period  from 
the  start  of  the  winding  operation  of  the  yarn  winding 
machine,  thereby  making  it  possible  to  count  the  num- 
ber  of  revolutions  of  the  bobbin  11  within  the  certain 
time  period,  e.g.,  revolutions  per  minute  (r.p.m.). 

The  bobbin  revolutions  detecting  means  40  may 
include  a  plurality  of  magnets  angularly  spaced  apart 
from  each  other  and  revolved  by  one  of  the  bobbin 
holders  5  and  6  on  a  circumferential  path  in  spaced 
and  opposing  relationship  to  the  detecting  element 
42. 

The  yarn  winding  machine  further  comprises 
braking  means  60  for  braking  the  bobbin  holders  5 
and  6.  As  shown  in  Figs.  3  to  5,  the  braking  means  60 
includes  a  first  braking  unit  61  for  braking  the  bobbin 
holder  5  and  a  second  braking  unit  61'  for  braking  the 
bobbin  holder  6. 

The  braking  unit  61  comprises  an  annular  brake 
drum,  not  shown  in  the  drawing,  securely  mounted  on 
the  inner  peripheral  surface  of  the  bobbin  holder  5  in 
opposing  relationship  to  the  swingable  support  arm  2, 
a  pair  of  brake  arms  62  and  63  supported  on  the 
swingable  support  arm  2  through  an  anchor  pin  64  in 
opposing  relationship  to  each  other  and  respectively 
having  a  brake  pad  portion  62a  and  63a  roughly  fin- 
ished,  a  pair  of  toggle  links  65  and  66  each  having  one 
end  portion  pivotably  connected  through  a  pivotal  pin 
67  to  the  free  end  portion  of  each  of  the  brake  arms 
62  and  63,  a  connector  link  68  having  one  end  portion 
pivotably  connected  through  a  pivotal  pin  69  to  the 
other  end  portions  of  the  toggle  links  65  and  66,  a 
rocker  arm  70  having  an  intermediate  portion  rock- 
able  supported  through  a  pivotal  pin  71  on  the  swing- 
able  support  arm  2  and  one  end  portion  pivotably  con- 
nected  through  a  pivotal  pin  72  to  the  other  end  por- 
tion  of  the  connector  link  68,  a  cam  follower  73  rotat- 
ably  supported  on  the  other  end  portion  of  the  rocker 
arm  70  and  rotatable  around  its  own  axis  with  respect 
to  the  rocker  arm  70,  a  stationary  cam  la,  forming  part 
of  the  stationary  frame  structure  1,  held  in  engage- 
ment  with  the  cam  follower  73  to  have  the  cam  follow- 
er  73  subjected  to  the  contour  of  the  stationary  cam 
la  and  to  have  the  rocker  arm  70  rocked  when  the 

swingable  support  arms  2  and  3  are  swung  toward 
and  away  from  the  yarn  winding  position  of  the  swing- 
able  support  arms  2  and  3,  and  resiliently  urging 
means  74  for  resiliently  urging  the  rocker  arm  70  to 

5  have  the  cam  follower  73  engaged  with  the  stationary 
cam  la  through  the  rocker  arm  70. 

The  brake  arms  62  and  63  are  swingable  to  as- 
sume  a  braked  position  where  the  brake  arms  62  and 
63  are  held  in  frictional  contact  with  the  annular  brake 

10  drum  and  a  released  position  where  the  brake  arms 
62  and  63  are  released  from  frictional  contact  with  the 
annular  brake  drum.  The  rocker  arm  70  is  rockable  to 
have  the  brake  arms  62  and  63  to  assume  the  braked 
position  and  the  released  position  through  the  con- 

15  nector  link  68  and  the  toggle  links  65  and  66.  The  re- 
silient  means  may  be  constructed  by  a  tensile  coil 
spring  according  to  the  present  invention.  The  yarn 
winding  machine  further  comprises  a  package  stack- 
er  80  for  stopping  and  retaining  the  full  yarn  package 

20  10  doffed  from  the  yarn  winding  machine. 
The  second  braking  unit  61'  of  the  braking  means 

60  includes  an  additional  rocker  arm  76  rockably  sup- 
ported  on  the  longitudinally  intermediate  portion  31c 
of  the  tilt  arm  31  and  connected  to  the  rocker  arm 

25  70'  similar  to  the  rocker  arm  70  of  the  first  braking  unit 
61  through  a  connecter  link  77,  a  cam  follower  78  roll- 
ably  supported  on  the  other  end  of  the  additional  rock- 
er  arm  76,  a  stationary  cam  Ic  forming  part  of  the  sta- 
tionary  frame  structure  1  and  held  in  engagement 

30  with  the  cam  follower  78  to  have  the  cam  follower  78 
subjected  to  the  contour  of  the  stationary  cam  1c  and 
to  have  the  rocker  arm  70'  and  the  additional  rocker 
arm  76  rocked  when  the  swingable  support  arms  2 
and  3  are  swung  toward  and  away  from  the  yarn  wind- 

35  ing  position  of  the  swingable  support  arms  2  and  3, 
and  resiliently  urging  means  79  for  resiliently  urging 
the  additional  rocker  arm  76  to  have  the  cam  follower 
78  engaged  with  the  stationary  cam  Ic  of  the  station- 
ary  frame  structure  1  through  the  additional  rocker 

40  arm  76.  The  second  braking  unit  61'  further  includes 
a  series  of  members  driven  by  the  rocker  arm  70'  in 
the  similar  manner  to  the  series  of  members  62  to  68 
of  the  first  braking  unit  61  of  the  braking  means  60. 
More  particularly,  the  aforesaid  series  of  members  of 

45  the  second  braking  unit  61'  include  an  annular  brake 
drum,  not  shown  in  the  drawing,  securely  mounted  on 
the  inner  peripheral  surface  of  the  bobbin  holder  6  in 
opposing  relationship  to  the  swingable  support  arm  3, 
a  pair  of  brake  arms  62'  and  63'  supported  on  the 

so  swingable  support  arm  3  through  an  anchor  pin  64'  in 
opposing  relationship  to  each  other,  a  pair  of  toggle 
links  65'  and  66'  each  having  one  end  portion  pivot- 
ably  connected  to  the  free  end  portion  of  each  of  the 
brake  arms  62'  and  63',  a  connector  link  68'  having 

55  one  end  portion  pivotably  connected  to  the  other  end 
portions  of  the  toggle  links  65'  and  66',  and  the  other 
end  portion  pivotably  connected  to  the  rocker  arm  70'. 

The  above  braking  means  60  is  designed  to  brake 
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the  bobbin  holders  5  and  6  when  the  yarn  package  1  0 
is  moved  together  with  the  bobbin  holders  5  and  6  to 
be  held  out  of  frictional  contact  with  the  friction  roller 
20.  The  brake  condition  of  the  braking  means  60  is 
checked  by  the  detecting  circuit  50  on  the  basis  of  the 
output  signals  from  the  detecting  element  41  .  Partic- 
ularly,  the  number  of  the  rotation  pulses  counted  by 
the  pulse  counter  of  the  detecting  circuit  50  is  output- 
ted  to  brake  conditions  determination  means,  not 
shown  in  the  drawings  and  forming  part  of  the  detec- 
tion  circuit  50,  for  checking  brake  conditions  of  the 
braking  means  60  on  the  basis  of  the  output  signals 
from  the  bobbin  revolutions  detecting  means  40  to  de- 
termine  whether  the  bobbin  11  is  stopped  or  not  within 
a  predetermined  time  period  after  the  bobbin  holders 
5  and  6  are  braked  by  the  braking  means  60.  A  brake 
normal  signal  is  outputted  from  the  brake  conditions 
determination  means  when  the  bobbin  11  is  stopped 
within  a  predetermined  time  period  after  the  bobbin 
holders  5  and  6  are  braked  by  the  braking  means  60, 
while  a  brake  abnormal  signal  is  outputted  from  the 
brake  conditions  determination  means  when  the  bob- 
bin  11  is  by  contrary  not  stopped  within  the  predeter- 
mined  time  period  after  the  bobbin  holders  5  and  6  are 
braked  by  the  braking  means  60.  The  brake  normal 
and  abnormal  signals  are  respectively  inputted  to 
package  releasing  control  means,  not  shown  in  the 
drawings,  forming  part  of  the  control  circuit  of  the  yarn 
winding  machine.  The  package  releasing  control 
means  is  adapted  to  control  the  bobbin  holders  shift- 
ing  means  1  5  to  selectively  release  the  bobbin  11  with 
the  full  yarn  package  10  from  the  bobbin  holders  5 
and  6  when  the  swingable  support  arms  2  and  3  are 
swung  away  from  the  friction  roller  20  to  assume  the 
package  releasing  position  of  the  swingable  support 
arms  2  and  3.  In  the  present  embodiment,  the  bobbin 
holders  shifting  means  15  is  controlled  by  the  pack- 
age  releasing  control  means  to  shift  the  bobbin  hold- 
ers  5  and  6  to  assume  the  bobbin  releasing  position 
when  the  bobbin  11  is  stopped  within  the  predeter- 
mined  time  period  after  the  bobbin  holders  5  and  6  are 
braked  by  the  braking  means  60. 

The  operation  of  the  first  embodiment  of  the  yarn 
winding  machine  according  to  the  present  invention 
thus  constructed  will  now  be  described  hereinafter. 

The  empty  bobbin  1  1  retained  by  the  bobbin  hold- 
ers  5  and  6  is  initially  brought  into  frictional  contact 
with  the  friction  roller  20  when  the  swingable  support 
arms  2  and  3  are  swung  in  a  direction  shown  by  an 
arrow  B  in  Fig.  2.  Under  these  conditions,  the  empty 
bobbin  11  is  driven  to  rotate  by  the  friction  roller  20 
and  the  bobbin  holders  5  and  6  are  simultaneously  ro- 
tated  together  with  the  bobbin  11  to  have  yarn  12 
wound  on  the  bobbin  11.  The  magnet  element  41  se- 
curely  fastened  to  the  predetermined  position  on  the 
peripheral  portion  of  the  bobbin  holder  5  is  revolved 
on  the  circumferential  path  of  the  magnet  element  41 
to  periodically  pass  over  the  detecting  element  42.  At 

every  time  when  the  magnet  element  41  passes  over 
the  detecting-element  42,  the  magnetic  flux  of  the 
magnet  element  41  comes  to  influence  the  detecting 
element  42  and  is  detected  by  the  detecting  element 

5  42.  The  magneticflux  of  the  magnet  element41  influ- 
enced  on  the  detecting  element  42  is  fluctuated  de- 
pending  upon  distance  between  the  magnet  element 
41  and  the  detecting  element  42  to  have  the  detecting 
element  42  produce  a  peaked  detection  signal  during 

10  one  turn  of  the  bobbin  holder  5.  The  detection  circuit 
50  is  then  driven  to  determine  whether  the  peaked  de- 
tection  signal  exceeds  a  predetermined  level  or  not. 
When  the  peaked  detection  signal  exceeds  a  prede- 
termined  level,  the  detection  circuit  50  produces  a  ro- 

15  tation  pulse  commensurate  to  one  turn  of  the  bobbin 
holder  5.  When  the  peaked  detection  signal  contrarily 
does  not  exceed  a  predetermined  level,  the  detection 
circuit  50  does  not  produce  a  rotation  pulse  commen- 
surate  to  one  turn  of  the  bobbin  holder  5.  The  rotation 

20  pulses  in  response  to  the  revolutions  of  the  bobbin 
holder  5  are  counted  by  the  pulse  counter  of  the  de- 
tection  circuit  50  within  a  predetermined  time  interval. 

According  to  the  present  invention,  the  revolu- 
tions  of  the  bobbin  holder  5  can  accurately  be  detect- 

25  ed  by  the  detecting  element  42  thus  constructed  in 
the  above  and  counted  by  the  pulse  counter  of  the  de- 
tection  circuit  50  even  if  the  detecting  element  42  is 
located  under  such  a  deteriorated  environment  that 
the  detecting  element  42  is  subject  to  fine  fiber  dust 

30  and  dew.  More  advantageous  effect  can  be  expected 
in  the  event  that  the  detecting  element  42  is  consti- 
tuted  by  a  Hall  effect  element  since  the  peaked  de- 
tection  signals  are  each  generated  in  the  form  of  a  vol- 
tage  level  at  times  when  the  magnet  element  41  is 

35  brought  into  opposing  relationship  to  the  Hall  effect 
element  to  allow  the  Hall  effect  element  to  detect  the 
magnetic  flux  of  the  magnet  element  41.  Further- 
more,  the  bobbin  revolutions  detecting  means  40  con- 
structed  according  to  the  present  invention  fordetect- 

40  ing  revolutions  of  the  bobbin  1  1  can  also  be  manufac- 
tured  at  a  low  cost. 

The  yarn  12  continues  to  be  wound  on  the  bobbin 
11  to  form  a  yarn  package  10  until  the  diameter  of  the 
package  reaches  a  predetermined  diameter  defined 

45  by  a  full  yarn  package  10  on  the  bobbin  11  and  com- 
mensurate  to  the  predetermined  revolutions  of  the 
bobbin  holder  5.  When  the  full  yarn  package  10  com- 
pleted  on  the  bobbin  11  is  detected  by  the  detection 
circuit  50  with  the  revolutions  of  the  bobbin  holder  5 

so  reaching  the  predetermined  level,  the  yarn  12  is  sev- 
ered  from  the  full  yarn  package  10  by  a  yarn  cutter 
not  shown  in  the  drawings.  The  swingable  support 
arms  2  and  3  are  then  swung  in  a  direction  shown  by 
an  arrow  A  in  Fig.  2  to  have  the  full  yarn  package  10 

55  moved  away  from  the  friction  roller  20  until  the  full 
yarn  package  10  reaches  a  non-winding  area  where 
the  rocker  arm  70  is  rocked  in  a  direction  shown  by 
an  arrow  C  in  Fig.  3  with  the  cam  follower  73  being  rel- 
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atively  moved  with  respect  to  the  swingable  support 
arm  2  by  the  stationary  cam  la  under  the  resilient 
force  of  the  resiliently  urging  means  74.  This  results 
in  the  fact  that  the  brake  arms  62  and  63  are  brought 
into  frictional  contact  with  the  brake  drum  on  the  inner 
peripheral  portion  of  the  bobbin  holder  5  to  cause  the 
bobbin  holder  5  to  be  braked  until  the  bobbin  11  and 
the  full  yarn  package  10  are  stopped.  At  the  same 
time,  the  bobbin  6  is  braked  by  the  second  braking 
unit  61'  of  the  braking  means  60  in  a  similar  manner 
to  the  bobbin  holder  5. 

The  swing  angle  of  the  swingable  support  arms  2 
and  3  swung  in  the  direction  shown  by  the  arrow  A  to 
have  the  full  yarn  package  10  moved  away  from  the 
friction  roller  20  to  the  non-winding  area  is  detected 
by  a  limit  switch  not  shown  in  the  drawings.  The  signal 
of  the  limit  switch  is  then  supplied  to  the  detection  cir- 
cuit  50  which  is  then  driven  to  determine  whether  the 
peaked  detection  signal  exceeds  a  predetermined 
level  or  not  and  to  count  the  rotation  pulses  in  re- 
sponse  to  the  revolutions  of  the  bobbin  holder  5  within 
a  predetermined  time  interval.  When  the  number  of 
the  rotation  pulses  counted  by  the  pulse  counter  of 
the  detection  circuit  50  are  determined  as  not  exceed- 
ing  the  predetermined  level  within  the  predetermined 
time  interval  by  the  detection  circuit  50  to  produce  a 
normal  brake  signal,  the  braking  means  60  is  judged 
by  the  detection  circuit  50  as  being  normally  operated. 
More  particularly,  the  number  of  revolutions  of  the 
yarn  package  10  within  the  predetermined  time  inter- 
val  is  reduced  by  the  braking  means  60  through  the 
bobbin  holders  5  and  6  while  the  bobbin  holders  5  and 
6  are  braked  by  the  braking  means  60  under  the  nor- 
mal  brake  condition.  Under  these  conditions,  the  de- 
tecting  circuit  50  checks  the  number  of  rotation  pulses 
counted  by  the  pulse  counter  of  the  detection  circuit 
50  within  the  predetermined  time  interval  to  produce 
normal  brake  signal  when  the  number  of  the  rotation 
pulses  counted  by  the  pulse  counter  does  not  exceed 
the  predetermined  number,  e.g.,  zero  in  the  present 
embodiment.  At  the  same  time  when  the  normal 
brake  signal  is  produced,  the  braking  means  60  is 
judged  by  the  detection  circuit  50  as  being  normally 
operated.  The  normal  brake  signal  of  the  detection 
circuit  50  is  fed  to  the  above  control  circuit  of  the  yarn 
winding  machine  to  have  the  full  yarn  package  1  0  dof- 
fed  to  and  wait  at  a  package  stocker  80  until  the  full 
yarn  package  1  0  is  transferred  to  a  following  process. 
When  the  full  yarn  package  10  is  doffed  to  the  pack- 
age  stocker  80,  the  swingable  support  arms  2  and  3 
are  swung  toward  the  package  releasing  position  to 
allow  the  tilt  arm  31  to  be  tilt  by  the  bobbin  holders 
shifting  means  1  5  so  that  the  full  yarn  package  1  0  is 
released  from  the  bobbin  holders  5  and  6. 

If,  on  the  other  hand,  the  braking  means  60  be- 
comes  out  of  order  resulting  from  some  reason,  the 
bobbin  holder  5  comes  to  be  not  braked  by  the  braking 
means  60  before  the  full  yarn  package  10  is  doffed 

to  and  guided  by  the  package  stocker  80.  In  this  case, 
the  abnormal  brake  signal  is  produced  by  the  detec- 
tion  circuit  50  when  the  numbers  of  the  rotation  pulses 
counted  by  the  pulse  counter  of  the  detection  circuit 

5  50  during  the  certain  time  for  normally  braking  are  re- 
spectively  determined  as  exceeding  the  predeter- 
mined  level,  e.g.,  zero  within  the  predetermined  time 
interval.  At  this  time,  the  braking  means  60  is  judged 
by  the  detection  circuit  50  as  being  abnormally  oper- 

10  ated.  In  this  case,  the  abnormal  brake  signal  of  the  de- 
tection  circuit  50  is  fed  to  the  control  circuit  forming 
part  of  the  yarn  winding  machine  to  have  the  full  yarn 
package  10  not  doffed  to  the  package  stocker  80.  In 
other  words,  the  bobbin  11  with  the  full  yarn  package 

15  10  is  not  released  from  the  bobbin  holders  5  and  6 
when  the  bobbin  11  is  not  stopped  within  the  prede- 
termined  time  period  after  the  bobbin  holders  5  and 
6  are  braked  by  the  braking  means  60.  The  full  yarn 
package  1  0  is  therefore  by  no  means  collapsed  nor 

20  damaged.  The  operator  can  instantly  realize  the  ab- 
normal  condition  of  the  braking  means  60,  since  the 
alarm  is  suddenly  operated. 

According  to  the  present  invention  as  described 
in  the  above,  the  yarn  winding  machine  can  be  of  sim- 

25  pie  construction  and  produced  at  a  low-cast.  The  rev- 
olution  conditions  of  the  bobbin  holder  can  be  detect- 
ed  by  the  yarn  winding  machine  at  high  accuracy  and 
with  high  reliability  even  under  a  deteriorated  environ- 
ment  of  fine  dusts  and  dews  surrounding  the  yarn 

30  winding  machine,  thereby  preventing  the  packages 
from  being  formed  on  the  bobbin  in  excess  of  the  limit 
of  its  predetermined  measurement.  Additionally,  the 
yarn  winding  machine  according  to  the  present  inven- 
tion  is  so  constructed  as  to  detect  the  malfunction  of 

35  the  braking  means  60  stemming  from  the  abnormal 
revolution  condition  of  the  bobbin  holders  5  and  6  so 
that  the  full  yarn  packages  10  are  by  no  means 
thrown  to  package  stocker  80  from  the  package  doff- 
ing  apparatus  of  the  yarn  winding  machine  before 

40  they  are  stopped  by  the  braking  means  60.  Conse- 
quently,  the  yarn  winding  machine  according  to  the 
present  invention  can  be  put  into  an  automatic  doffing 
operation  for  automatically  moving  and  doffing  the 
full  yarn  package  1  0  to  the  non-winding  area  wherein 

45  the  yarn  package  is  held  out  of  frictional  contact  with 
the  friction  roller  20  to  replace  the  full  yarn  package 
10  with  a  succeeding  empty  bobbin  11. 

A  second  embodiment  of  the  yarn  winding  ma- 
chine  according  to  the  present  invention  will  now  be 

so  described  in  detail  in  accordance  with  the  accompa- 
nying  drawing. 

The  second  embodiment  of  the  yarn  winding  ma- 
chine  according  to  the  present  invention  is  shown  in 
Fig.  6.  The  yarn  winding  machine  further  comprises 

55  a  calculating  circuit  91  for  calculating  revolution 
speeds  of  the  bobbin  holder  5  on  the  basis  of  the  out- 
putted  signals  from  the  detecting  element  42,  a  wind- 
ing  speeds  detecting  circuit  92  for  detecting  yarn 
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winding  speeds  of  the  yarn  12  to  be  wound  on  the 
bobbin  1  1  ,  and  a  yarn  package  diameter  detecting  cir- 
cuit  93  for  calculating  the  diameter  of  the  yarn  pack- 
age  10  on  the  basis  of  the  revolution  speeds  calculat- 
ed  by  the  calculating  circuit  91  and  the  yarn  winding 
speeds  detected  by  the  winding  speeds  detecting  cir- 
cuit  92  to  have  yarn  package  diameter  signals  output- 
ted  when  the  yarn  package  1  0  is  formed  on  the  bobbin 
11  with  its  diameter  exceeding  the  predetermined 
range  of  the  yarn  package  diameter.  Each  of  the 
above  circuits  91  to  93  includes  a  power  supply  cir- 
cuit,  an  amplifying  circuit,  a  calculating  circuit  having 
a  timer  and  a  counter,  and  a  logic  circuit  which  will  not 
be  described  hereinlater. 

In  the  present  embodiment  of  the  yarn  winding 
machine  according  to  the  present  invention,  the  rev- 
olution  speeds  of  the  bobbin  holder  5,  i.e.,  the  revo- 
lution  speeds  of  the  bobbin  11  and  the  yarn  package 
1  0  are  calculated  by  the  revolution  speeds  calculating 
circuit  91  on  the  basis  of  the  outputted  signals  from 
the  detecting  element  42.  The  data  concerning  the 
traveling  speeds  of  the  yarn  12  is  then  fed  to  the  wind- 
ing  speeds  detecting  circuit  92  from  a  control  circuit 
forming  part  of  the  yarn  drawing  and  false-twisting 
apparatus  to  have  the  winding  speeds  detecting  cir- 
cuit  92  detect  yarn  winding  speeds  of  the  yarn  12  to 
be  wound  on  the  bobbin  11.  The  yarn  package  diam- 
eter  detecting  circuit  93  then  calculates  the  diameter 
of  the  yarn  package  10  on  the  basis  of  the  revolution 
speeds  calculated  by  the  calculating  circuit  91  and  the 
yarn  winding  speeds  calculated  by  the  winding 
speeds  detecting  circuit  92.  The  diameter  of  the  yarn 
package  10  is  calculated  by  the  yarn  package  diam- 
eterdetecting  circuit  93  on  the  basis  of  the  yarn  length 
calculated  for  one  turn  of  the  bobbin  11. 

In  general,  the  tensile  strength  is  fluctuated  while 
the  yarn  12  is  being  wound  on  the  bobbin  11  for  a  pre- 
determined  time  interval  and  to  a  predetermined  yarn 
length,  thereby  causing  the  yarn  package  10  to  be  un- 
evenly  formed  on  the  bobbin  11.  For  this  reason,  the 
yarn  winding  machine  according  to  the  present  inven- 
tion  is  designed  to  comprise  a  yarn  package  diameter 
detecting  circuit  93  for  calculating  the  diameter  of  the 
yarn  package  1  0  on  the  basis  of  the  revolution  speeds 
calculated  by  the  calculating  circuit  91  and  the  yarn 
winding  speeds  calculated  by  the  winding  speeds  de- 
tecting  circuit  92.  The  above  revolution  speeds  calcu- 
lating  circuit  91,  the  winding  speeds  detecting  circuit 
92  and  the  yarn  package  diameter  detecting  circuit  93 
constitute  as  a  whole  yarn  package  diameter  detect- 
ing  means  90. 

When  the  diameter  of  the  yarn  package  10  is  thus 
determined  by  the  yarn  package  diameter  detecting 
means  90  as  remaining  within  its  predetermined 
range,  the  yarn  12  is  to  be  severed  at  the  leading  end 
by  a  suitable  yarn  cutter  not  shown  in  the  drawings. 
If,  on  the  other  hand,  the  diameter  of  the  yarn  pack- 
age  10  is  determined  by  the  yarn  package  diameter 

detecting  means  90  as  exceeding  its  predetermined 
range,  the  yarn  package  diameter  abnormal  signal  is 
outputted  to  the  control  circuit  of  the  yarn  winding  ma- 
chine  to  produce  an  alarm  or  the  like.  Therefore,  the 

5  yarn  package  10  determined  as  being  irregular  can 
be  found  out  before  being  contained  in  the  cardboard 
box,  thereby  overcoming  a  trouble  liable  to  be  caused 
in  the  process  of  having  the  yarn  package  10  con- 
tained  in  the  cardboard  box. 

10  The  yarn  winding  machine  according  to  the  sec- 
ond  embodiment  of  the  present  invention  is  so  de- 
signed  as  to  promptly  detect  an  abnormal-  revolution 
condition  of  the  bobbin  11  by  calculating  diameter  of 
the  yarn  package  10  on  the  basis  of  the  rotational 

15  speeds  of  the  bobbin  11  and  the  winding  speed  of  the 
yarn  12,  with  the  result  that  troubles  can  readily  be 
eliminated  in  the  subsequent  process  such  as  for  ex- 
ample  a  packaging  process  of  the  full  yarn  package 
10. 

20  The  third  embodiment  of  the  yarn  winding  ma- 
chine  according  to  the  present  invention  will  be  de- 
scribed  in  detail  hereinafter  in  accordance  with  the 
drawings. 

The  yarn  winding  machine  is  shown  in  Figs.  6  and 
25  7  as  being  provided  with  detecting  means  for  detect- 

ing  the  yarn  wound  around  the  friction  roller. 
In  Figs.  6  and  7,  the  reference  numeral  101  des- 

ignates  a  yarn  such  as  for  example  a  synthetic  fiber 
false-twisted  by  and  fed  from  the  yarn  drawing  and 

30  false-twisting  machine  not  shown  in  the  drawings. 
The  yarn  101  is  shown  to  be  wound  on  a  bobbin  102 
by  the  winding  machine  after  being  guided  by  a  guide 
bar  104.  The  yarn  winding  machine  comprises  a  sta- 
tionary  frame  structure  110  including  a  pair  of  swing- 

35  able  support  arms  111  spaced  apart  from  each  other, 
a  pair  of  bobbin  holders  115  rotatable  around  their 
own  axes  and  each  supported  on  each  of  the  swing- 
able  support  arms  111  with  their  own  rotation  axes  ex- 
tending  toward  the  swingable  support  arms  111  ,  bob- 

40  bin  holders  shifting  means,  not  shown,  for  selectively 
shifting  the  bobbin  holders  115  toward  and  away  from 
each  other,  and  a  friction  roller  120  having  a  rotation 
axis  in  parallel  with  the  rotation  axis  of  the  bobbin  102 
and  a  peripheral  surface  121  to  be  held  in  frictional 

45  contact  with  the  yarn  1  01  to  be  wound  on  the  bobbin 
102. 

The  swingable  support  arms  111  are  designed  to 
be  swingable  around  their  swing  axes  to  allow  the 
bobbin  102  to  be  moved  together  with  the  bobbin 

so  holders  102  with  respect  to  the  friction  roller  120  to 
assume  a  yarn  winding  position  where  the  bobbin  102 
is  held  in  frictional  contact  with  the  frict-ion  roller  120 
and  driven  to  rotate  by  the  friction  roller  120  to  have 
the  yarn  101  wound  thereon  until  the  yarn  12  is 

55  formed  into  a  full  yarn  package  1  03  and  a  package  re- 
leasing  position  where  the  bobbin  102  is  held  out  of 
frictional  contact  with  the  friction  roller  120  for  releas- 
ing  the  yarn  package  103  from  the  bobbin  holders 
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111.  The  swingable  support  arms  111  are  swung  to  as- 
sume  the  yarn  winding  position  and  the  package  re- 
leasing  position  by  support  arms  swinging  means  116 
in  a  similar  manner  to  the  conventional  support  arms 
swinging  means. 

The  bobbin  holders  115  are  selectively  shiftable 
toward  and  away  from  each  other  with  respect  to  the 
bobbin  102  to  assume  a  bobbin  retaining  position 
where  the  bobbin  102  is  retained  by  the  bobbin  hold- 
ers  115  with  the  longitudinal  end  portions  of  the  bob- 
bin  102  being  respectively  engaged  with  the  bobbin 
holders  11  5  and  a  bobbin  releasing  position  where  the 
bobbin  102  is  released  from  the  bobbin  holders  115 
with  the  longitudinal  end  portions  of  the  bobbin  102 
being  respectively  disengaged  from  the  bobbin  hold- 
ers  115.  The  bobbin  102  has  a  rotation  axis  being  held 
in  coaxial  relationship  with  the  rotation  axes  of  the 
bobbin  holders  115  when  the  bobbin  102  is  retained 
by  the  bobbin  holders  115.  The  friction  roller  1  20  is  de- 
signed  to  be  driven  by  a  drive  motor  125. 

Between  the  friction  roller  120  and  the  guide  bar 
104  is  provided  a  yarn  traversing  guide  127  which  is 
traversable  between  a  first  position  shown  in  solid 
line  in  Fig.  8  and  a  second  position  shown  in  phantom 
line  in  Fig.  8  to  have  the  yarn  101  traversed  between 
the  first  and  second  positions  before  being  wound  on 
the  bobbin  102  and  after  being  guided  by  the  guide 
bar  104.  The  yarn  traversing  guide  127  has  a  guide 
slit  portion  1  27a  with  which  the  yarn  101  passing  over 
the  guide  bar  104  is  engaged. 

The  yarn  winding  machine  further  comprises  de- 
tecting  means  130  for  detecting  a  yarn  abnormally 
wound  around  the  friction  roller  120.  The  detecting 
means  130  comprises  a  light  projector  131  positioned 
in  the  vicinity  of  the  friction  roller  120  to  project  a  light 
on  the  peripheral  surface  121  of  the  friction  roller  120, 
a  light  receiver  132  positioned  in  the  vicinity  of  the 
friction  roller  120  and  the  light  projector  1  31  to  receive 
the  light  projected  from  the  light  projector  131  and  re- 
flected  by  the  yarn  1  01  wound  around  the  friction  roll- 
er  120,  a  control  circuit  135  of  the  yarn  winding  ma- 
chine,  and  determination  means,  forming  part  of  the 
control  circuit  135,  for  determining  whether  the  yarn 
101  is  wound  or  not  around  the  friction  roller  120  on 
the  basis  of  the  amount  of  the  light  received  by  the 
light  receiver  132. 

The  friction  roller  120  is  finished  with  its  surface 
color  difficult  for  light  to  be  reflected  by  the  surface 
121  of  the  friction  roller  120.  The  yarn  winding  ma- 
chine  according  to  the  present  invention  may  com- 
prise  a  friction  roller  120  which  is  finished  with  its 
black  surface  121  difficult  for  light  to  be  reflected  by 
the  surface  121  of  the  friction  roller  120.  The  light  pro- 
jector  131  and  the  receiver  132  are  housed  in  a  com- 
mon  container  1  33  positioned  in  the  vicinity  of  the  fric- 
tion  roller  120  and  electrically  connected  with  a  detec- 
tion  circuit  134  forming  part  of  the  control  circuit  135. 
The  detection  circuit  134  is  constructed  to  output  an 

electric  signal  for  projecting  a  light  on  the  peripheral 
surface  121  of  the  friction  roller  120  and  to  input  an 
electric  signal  with  the  light  projected  from  the  light 
projector  131  and  received  by  the  light  receiver  132 

5  after  being  reflected  by  the  yarn  101  wound  around 
the  friction  roller  120.  The  detection  circuit  134  is  de- 
signed  to  incorporate  with  the  determination  means 
for  determining  whether  the  yarn  101  is  wound  or  not 
around  the  friction  roller  120  on  the  basis  of  the 

10  amount  of  the  light  received  by  the  light  receiver  132. 
The  reason  why  the  friction  roller  120  is  finished  with 
its  black  surface  121  is  such  that  the  light  is  difficult 
to  be  reflected  by  the  surface  121  of  the  friction  roller 
120  to  make  it  impossible  to  input  the  electric  signal 

15  with  the  light  received  by  the  light  receiver  1  32.  In  the 
event  that  the  amount  of  the  light  received  by  the  light 
receiver  132  does  exceed  a  predetermined  level,  the 
effective  electric  signal  is  not  inputted  to  the  detec- 
tion  circuit  1  34,  whereas  the  electric  signal  is  inverse- 

20  ly  inputted  to  the  detection  circuit  134  to  produce  an 
abnormal  condition  signal  if  the  amount  of  the  light  re- 
ceived  by  the  light  receiver  1  32  exceeds  the  predeter- 
mined  level.  The  abnormal  condition  signal  is  fed  to 
the  determination  means  of  the  control  circuit  135  to 

25  determine  the  normal  and  abnormal  winding  condi- 
tion.  For  this  reason,  the  determination  means  of  the 
control  circuit  135  is  provided  for  determining  whether 
the  yarn  101  is  abnormally  wound  or  not  around  the 
friction  roller  120  on  the  basis  of  the  amount  of  the 

30  light  received  by  the  light  receiver  132.  The  amount  of 
the  light  received  by  the  light  receiver  132  is  set  at 
such  a  predetermined  level  that  the  friction  roller  120 
is  wound  with  plural  turns  of  yarn  101  thereon  in  the 
present  embodiment  of  the  yarn  winding  machine  ac- 

35  cording  to  the  present  invention.  This  makes  it  no 
need  for  the  light  receiver  132  to  be  of  high  sensitivity 
to  the  degree  that  the  light  receiver  132  is  sensitive 
to  only  one  turn  of  yarn  101  on  the  friction  roller  120. 

The  yarn  winding  machine  further  comprises  a 
40  yarn  cutter,  not  shown  in  the  drawings,  adapted  to  cut 

the  yarn  101  at  a  predetermined  position  on  a  travel- 
ing  path  of  the  yarn  101  through  which  the  yarn  101 
is  fed  to  the  bobbin  102,  and  yarn  cutter  operating 
means  .forming  part  of  the  control  circuit  1  35,  for  op- 

45  erating  the  yarn  cutter  on  the  basis  of  the  abnormal 
condition  signal  from  the  determination  means  form- 
ing  part  of  the  detection  circuit  1  34  to  sever  the  lead- 
ing  end  portion  of  the  yarn  101  from  the  yarn  101  ab- 
normally  wound  around  the  friction  roller  120  when 

so  the  yarn  1  01  is  abnormally  wound  around  the  friction 
roller  120. 

The  yarn  winding  machine  frequently  encounters 
such  a  problem  that  the  operator  fails  to  hook  the 
leading  end  of  the  yarn  101  to  the  bobbin  102  before 

55  the  yarn  101  begins  to  be  wound  on  the  bobbin  102, 
thereby  resulting  in  the  leading  end  of  the  yarn  101 
being  likely  traveled  through  the  friction  roller  120 
and  the  bobbin  102  to  be  wound  around  the  friction 

10 



19 EP  0  648  701  A1 20 

roller  120  instead  of  being  wound  on  the  bobbin  102. 
This  problem  is  similarly  arisen  for  the  yarn  wind-ing 
machine  failing  to  be  operated  to  have  the  leading  end 
of  the  yarn  101  automatically  hooked  on  the  bobbin 
102.  In  another  case,  the  yarn  package  103  is  likely 
to  instantly  move  out  of  frictional  contact  with  the  fric- 
tion  roller  120  if  the  yarn  winding  machine  happens  to 
be  vibrated  and  shocked  resulting  from  some  external 
force  exerted  to  the  yarn  winding  machine,  thereby 
bringing  about  the  yarn  101  wound  around  the  friction 
roller  120.  The  yarn  101  is  immediately  wound  on  the 
friction  roller  120  initially  in  a  rough  mesh  form  as 
shown  in  phantom  line  in  Fig.  8  and  subsequently  in 
a  thickened  mesh  form  as  the  bobbin  102  is  being  ro- 
tated  at  a  high  speed.  Finally,  there  may  be  wound  on 
the  friction  roller  120  a  large  yarn  package  which  is 
possibly  to  cause  the  electric  motor  125  for  the  fric- 
tion  roller  120  to  be  stopped  due  to  its  excessive  load 
or  to  cause  the  yarn  package  on  the  friction  roller  120 
to  collide  with  some  parts  in  the  neighborhood  of  the 
friction  roller  120. 

The  yarn  cutter  operating  means  forming  part  of 
the  control  circuit  135  therefore  operates  the  yarn 
cutter  on  the  basis  of  the  abnormal  condition  signal 
from  the  determination  means  of  the  detection  circuit 
134  to  sever  the  leading  end  portion  of  the  yarn  101 
from  the  yarn  1  01  abnormally  wound  around  the  fric- 
tion  roller  120  when  the  yarn  winding  machine  is  de- 
termined  as  being  under  the  abnormal  condition  that 
the  yarn  101  is  wound  around  the  friction  roller  120. 
The  abnormal  yarn  package  on  the  friction  roller  can- 
not  be  thickened  when  the  yarn  cutter  is  operated  to 
cut  the  yarn  101  since  the  leading  end  portion  of  the 
yarn  101  severed  from  the  yarn  wound  around  the 
friction  roller  cannot  be  wound  around  the  friction  roll- 
er,  thereby  making  it  possible  to  give  rise  to  no  dam- 
ages  on  the  mechanical  parts  of  the  yarn  winding  ma- 
chine. 

On  the  other  hand,  the  control  circuit  135  of  yarn 
winding  machine  therefore  stops  the  drive  motor  125 
so  as  not  to  drive  the  friction  roller  120  when  the  yarn 
winding  machine  is  determined  as  being  under  the  ab- 
normal  condition  that  the  yarn  101  is  wound  around 
the  friction  roller  120.  If  the  yarn  winding  machine  is 
provided  with  a  warning  instrument  such  as  for  exam- 
ple  a  warning  lamp  and  an  alarm,  the  operator  can 
promptly  realize  the  fact  that  the  yarn  101  has  been 
wound  around  the  friction  roller  120.  It  is  to  be  thus 
understood  that  the  yarn  winding  machine  can  easily 
avert  such  problems  as  previously  mentioned. 

The  determination  means  of  the  control  circuit 
135  thus  determines  whether  the  yarn  101  is  abnor- 
mally  wound  or  not  around  the  friction  roller  120  on 
the  basis  of  the  amount  of  the  light  received  by  the 
light  receiver  132,  and  the  yarn  cutter  is  operated  by 
the  yarn  cutter  operating  means  to  have  the  yarn  sev- 
ered  from  the  yarn  wound  around  the  friction  roller 
1  20  when  a  predetermined  amount  of  the  yarn  1  01  is 

wound  around  the  friction  roller  120.  Therefore,  the 
yarn  winding  machine  can  be  put  into  an  automatic 
doffing  operation  which  includes  a  yarn  hooking  step 
for  hooking  the  leading  end  portion  of  the  yarn  101  to 

5  an  annular  groove  of  the  bobbin  1  02  so  that  the  lead- 
ing  end  of  the  yarn  101  is  caught  by  the  annular 
groove  of  the  bobbin  102,  and  a  bobbin  replacing  step 
for  releasing  the  full  yarn  package  103  from  the  bob- 
bin  holders  115  to  replace  the  full  yarn  package  103 

10  with  a  succeeding  empty  bobbin  102. 
Further,  the  detecting  means  130  is  initiated  to 

produce  a  signal  to  cut  the  yarn  101  when  plural  turns 
of  yarn  101,  i.e.,  a  predetermined  amount  of  the  yarn 
101  is  wound  around  the  friction  roller  120.  In  conse- 

15  quence,  there  is  no  error  in  operation  of  detecting  the 
yarn  101  wound  around  the  friction  roller  120,  thereby 
enabling  the  detecting  means  1  30  to  be  made  at  a  rel- 
atively  low-cost. 

The  fourth  embodiment  of  the  yarn  winding  ma- 
20  chine  according  to  the  present  invention  will  be  de- 

scribed  hereinlater  in  accordance  with  Fig.  9  showing 
merely  essential  constitutional  elements  or  parts 
forming  part  of  the  yarn  winding  machine  without 
other  remaining  parts  constituting  the  yarn  winding 

25  machine  being  omitted  for  avoiding  tedious  repetition 
of  the  description.  The  reference  numerals  represent- 
ing  the  same  parts  as  those  forming  the  second  em- 
bodiment  of  the  yarn  winding  machine  shown  in  Figs. 
6  and  7  are  given  to  the  constitutional  parts  in  Fig.  9. 

30  The  winding  machine  comprises  a  friction  roller 
140  which  is  finished  with  its  peripheral  surface  141 
metal-plated  for  light  to  be  reflected  by  the  peripheral 
surface  141  of  the  friction  roller  140.  Acombination  of 
light  projector  and  receiver  130  is  arranged  at  an  an- 

35  gle  with  respect  to  the  rotation  axis  of  the  friction  roller 
140  in  such  a  manner  that  the  light  projected  from  the 
light  projector  131  is  reflected  by  the  peripheral  sur- 
face  141  of  the  friction  roller  140  in  a  direction  away 
from  the  light  projector  131  and  the  light  receiver  132 

40  so  that  the  light  from  the  light  projector  131  is  not  re- 
ceived  by  the  light  receiver  132  as  shown  in  a  solid 
line  arrow  in  Fig.  9.  When  a  predetermined  turns  of 
yarn  101  are  wound  around  the  friction  roller  140  to 
cause  the  light  projected  from  the  light  projector  131 

45  to  be  reflected  and  scattered  by  the  yarn  101  wound 
around  the  peripheral  surface  141  of  the  friction  roller 
140  so  that  the  light  projected  from  the  light  projector 
131  can  be  received  by  the  light  receiver  132  as 
shown  in  a  chain  line  arrow  in  Fig.  9.  The  scattered 

so  and  reflected  light  from  the  yarn  101  wound  on  the 
friction  roller  140  results  in  a  part  of  light  being  re- 
ceived  by  the  light  receiver  132.  In  the  fourth  embodi- 
ment  of  the  yarn  winding  machine,  the  arrangement 
of  the  light  projector  131  and  the  light  receiver  132 

55  causes  a  predetermined  amount  of  light  reduced  from 
the  total  amount  of  light  projected  from  the  light  pro- 
jector  131  to  be  received  by  the  light  receiver  132.  In 
a  similar  manner,  the  predetermined  amount  of  light 
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received  by  the  light  receiver  132  is  detected  by  the 
detection  circuit  134  to  have  the  friction  roller  140 
stopped. 

In  the  event  that  the  yarn  101  has  been  wound 
around  the  friction  roller  140  in  the  fourth  embodi- 
ment  of  the  yarn  winding  machine,  the  operator  can 
also  promptly  deal  with  the  abnormal  condition,  there- 
by  making  it  possible  to  give  rise  to  no  damages  on 
the  mechanical  parts  of  the  yarn  winding  machine.  It 
is  to  be  thus  understood  that  the  yarn  winding  ma- 
chine  can  easily  dodge  such  problems  in  the  same 
fashion  as  previously  mentioned. 

According  to  the  present  invention  as  described 
in  the  above,  the  yarn  winding  machine  can  be  of  sim- 
ple  construction  and  produced  at  a  low-cast.  The  rev- 
olution  conditions  of  the  friction  roller  140  can  be  de- 
tected  by  the  yarn  winding  machine  at  high  accuracy 
and  with  high  reliability.  Further,  the  winding  machine 
according  to  the  present  invention  makes  the  opera- 
tor  to  be  able  to  promptly  realize  the  fact  that  the  yarn 
101  has  been  wound  around  the  friction  roller  140, 
thereby  making  it  possible  to  give  rise  to  no  damages 
on  the  mechanical  parts  and  elements  of  the  yarn 
winding  machine  and  simultaneously  preventing  re- 
duction  in  production  efficiency  for  the  yarn  package 
103. 

In  the  embodiments  of  the  present  invention  thus 
described  in  the  foregoing  description  there  are  pro- 
vided  a  pair  of  support  arms  2,  3  and  111  swingably 
mounted  on  a  stationary  frame  structure  1  and  110 
and  rotatably  supporting  the  bobbin  holders  5,  6  and 
115,  however,  the  pair  of  support  arms  may  be  re- 
placed  by  a  support  arm  which  is  mounted  on  a  sta- 
tionary  frame  structure  in  a  cantilever  fashion  to  ro- 
tatably  support  a  bobbin  holder  according  to  the  pres- 
ent  invention. 

While  there  have  been  described  about  the  pre- 
ferred  embodiments  of  the  yarn  winding  machine 
constructed  in  accordance  with  the  present  invention 
in  the  foregoing  description,  various  modifications 
and  adaptations  thereof  may  be  made  within  the  spirit 
of  the  present  invention  as  set  forth  in  the  following 
claims. 

Claims 

1.  A  yarn  winding  machine  for  winding  a  yarn  (12)  on 
a  bobbin  (11)  to  form  a  yarn  package  (10)  on  said 
bobbin  (11),  including  a  stationary  frame  struc- 
ture  (1)  including  a  support  arm  (2,  3),  a  bobbin 
holder  (5,  6)  having  its  own  rotation  axis  and  sup- 
ported  on  said  support  arm  (2,  3)  with  its  own  ro- 
tation  axis  extending  toward  said  support  arm  (2, 
3),  said  bobbin  (11)  having  a  rotation  axis  being 
held  in  coaxial  relationship  with  said  rotation  axis 
of  said  bobbin  holder  (5,  6)  when  said  bobbin  (11) 
is  retained  by  said  bobbin  holder  (5,  6),  a  friction 

roller  (20)  having  a  rotation  axis  in  parallel  with 
said  rotation  axis  of  said  bobbin  holder  (5,  6)  and 
held  in  frictional  contact  with  said  yarn  (12)  to  be 
wound  on  said  bobbin  (11)  until  said  yarn  (12)  is 

5  formed  into  a  full  yarn  package  (10),  and  said 
bobbin  holder  (5,  6)  and  said  friction  roller  (20) 
being  respectively  movable  to  allow  said  bobbin 
(11)  to  be  moved  together  with  said  bobbin  holder 
(5,  6)  with  respect  to  said  friction  roller  (20)  to  as- 

10  sume  a  winding  position  where  said  bobbin  (11) 
is  held  in  frictional  contact  with  said  friction  roller 
(20)  and  driven  to  rotate  by  said  friction  roller  (20) 
to  have  said  yarn  (1  2)  wound  thereon  and  a  pack- 
age  releasing  position  where  said  yarn  package 

15  (10)  is  held  out  of  frictional  contact  with  said  fric- 
tion  roller  (20)  for  releasing  said  yarn  package 
(10)  from  said  bobbin  holder  (5,  6), 

comprising:  bobbin  revolutions  detecting 
means  (40)  for  detecting  revolutions  of  said  bob- 

20  bin  (11),  said  revolutions  detecting  means  (40) 
comprising  a  magnet  element  (41)  securely  fas- 
tened  to  a  predetermined  position  on  the  periph- 
eral  portion  of  said  bobbin  holder  (5,  6)  and  hav- 
ing  a  circumferential  path  on  which  said  magnet 

25  element  (41)  revolves  upon  rotation  of  said  bob- 
bin  holder  (5,  6),  and  a  detecting  element  (42)  se- 
curely  mounted  on  said  support  arm  (2,  3)  in  op- 
posing  relationship  to  said  circumferential  path  of 
said  magnet  element  (41)  to  detect  the  magnetic 

30  flux  of  said  magnet  element  (41)  and  to  output 
signals  commensurate  to  the  revolutions  of  said 
bobbin  (11). 

2.  A  yarn  winding  machine  as  set  forth  in  claim  1, 
35  which  further  comprises  a  detection  circuit  (50) 

for  detecting  the  number  of  revolutions  of  said 
bobbin  (11)  within  a  certain  time  period  on  the  ba- 
sis  of  the  output  signals  from  said  detecting  ele- 
ment  (42). 

40 
3.  A  yarn  winding  machine  as  set  forth  in  claim  1, 

which  further  comprises  braking  means  (60)  for 
braking  said  bobbin  holder  (5,  6)  when  said  yarn 
package  (10)  is  moved  together  with  said  bobbin 

45  holder  (5,  6)  to  be  held  out  of  frictional  contact 
with  said  friction  roller  (20),  and  brake  conditions 
checking  means  for  checking  brake  conditions  of 
said  braking  means  (60)  on  the  basis  of  the  output 
signals  from  said  detecting  element  (42)  to  output 

so  a  brake  abnormal  signal  when  said  bobbin  (11)  is 
not  stopped  within  a  predetermined  time  period 
after  said  bobbin  holder  (5,  6)  is  braked  by  said 
braking  means  (60). 

55  4.  A  yarn  winding  machine  as  set  forth  in  claim  1, 
which  further  comprises  calculating  means  (91) 
for  calculating  revolution  speeds  of  said  bobbin 
holder  (5,  6)  on  the  basis  of  said  outputted  signals 
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from  said  detecting  element  (42),  winding  speeds 
detecting  means  (92)  for  detecting  yarn  winding 
speeds  of  said  yarn  (12)  to  be  wound  on  said  bob- 
bin  (11),  and  yarn  package  diameter  detecting 
means  (93)  for  calculating  the  diameter  of  said 
yarn  package  (10)  on  the  basis  of  said  revolution 
speeds  calculated  by  said  calculating  means  (91) 
and  said  yarn  winding  speeds  detected  by  said 
winding  speeds  detecting  means  (92)  to  have  a 
yarn  package  diameter  abnormal  signal  output- 
ted  when  said  yarn  package  (10)  is  formed  on 
said  bobbin  (11)  with  its  diameter  exceeding  the 
predetermined  range  of  said  yarn  package  diam- 
eter. 

5.  A  yarn  winding  machine  for  winding  a  yarn  on  a 
bobbin  (11)  to  form  a  yarn  package  (10)  on  said 
bobbin  (11),  including  a  stationary  frame  struc- 
ture  (1)  including  a  pair  of  swingable  support 
arms  (2,  3)  spaced  apart  from  each  other  and 
having  their  own  swing  axes,  a  pair  of  bobbin 
holders  (5,  6)  having  their  own  rotation  axes  and 
each  rotatably  supported  on  each  of  said  swing- 
able  support  arms  (2,  3)  with  their  own  rotation 
axes  extending  toward  said  swingable  support 
arms  (2,  3),  said  bobbin  (11)  having  a  rotation  axis 
being  held  in  coaxial  relationship  with  said  rota- 
tion  axes  of  said  bobbin  holders  (5,  6)  when  said 
bobbin  (11)  is  retained  by  said  bobbin  holders  (5, 
6),  a  friction  roller  (20)  having  a  rotation  axis  in 
parallel  with  the  rotation  axis  of  said  bobbin  (11) 
and  held  in  frictional  contact  with  said  yarn  (12) 
to  be  wound  on  said  bobbin  (11)  until  said  yarn 
(12)  is  formed  into  a  full  yarn-  package  (10),  and 
said  swingable  support  arms  (2,  3)  being  swing- 
able  around  their  swing  axes  to  allow  said  bobbin 
(11)  to  be  moved  together  with  said  bobbin  hold- 
ers  (5,  6)  with  respect  to  said  friction  roller  (20)  to 
assume  a  winding  position  where  said  bobbin 
(11)  is  held  in  frictional  contact  with  said  friction 
roller  (20)  and  driven  to  rotate  by  said  friction  roll- 
er  (20)  to  have  said  yarn  (12)  wound  thereon  and 
a  package  releasing  position  where  said  full  yarn 
package  (10)  is  held  out  of  frictional  contact  with 
said  friction  roller  (20)  for  releasing  said  yarn 
package  (10)  from  said  bobbin  holders  (5,  6), 

comprising:  bobbin  revolutions  detecting 
means  (40)  for  detecting  revolutions  of  said  bob- 
bin  (11)  to  output  signals  commensurate  to  the 
revolutions  of  said  bobbin  (11), 

braking  means  (60)  for  selectively  braking 
said  bobbin  holders  (5,  6)  when  said  bobbin  (11) 
is  moved  away  from  said  friction  roller  (20)  by 
said  swingable  support  arms  (2,  3)  to  be  held  out 
of  frictional  contact  with  said  friction  roller  (20), 

bobbin  holders  shifting  means  (15)  for  se- 
lectively  shifting  said  bobbin  holders  (5,  6)  to- 
ward  and  away  from  each  other  with  respect  to 

said  bobbin  (11)  to  assume  a  bobbin  retaining 
position  where  said  bobbin  (11)  is  retained  by  said 
bobbin  holders  (5,  6)  with  the  longitudinal  end 
portions  (11a,  11b)  of  said  bobbin  (11)  being  re- 

5  spectively  engaged  with  said  bobbin  holders  (5, 
6)  and  a  bobbin  releasing  position  where  said 
bobbin  (11)  is  released  from  said  bobbin  holders 
(5,  6)  with  the  longitudinal  end  portions  (11a,  11b) 
of  said  bobbin  (11)  being  respectively  disengaged 

10  from  said  bobbin  holders  (5,  6), 
brake  conditions  determination  means 

(50)  for  checking  brake  conditions  of  said  braking 
means  (60)  on  the  basis  of  the  output  signals 
from  said  bobbin  revolutions  detecting  means 

15  (40)  to  determine  whether  said  bobbin  (11)  is 
stopped  or  not  within  a  predetermined  time  peri- 
od  after  said  bobbin  holders  (5,  6)  are  braked  by 
said  braking  means  (60),  and 

package  releasing  control  means  for  con- 
20  trolling  the  bobbin  holders  shifting  means  (1  5)  on 

the  basis  of  the  outputsignal  from  said  brake  con- 
ditions  determination  means  (50)  to  selectively 
release  said  bobbin  (11)  from  said  bobbin  holders 
(5,  6)  when  said  swingable  support  arms  (2,  3) 

25  are  swung  away  from  said  friction  roller  (20)  to 
assume  said  package  releasing  position  of  said 
swingable  support  arms  (2,  3). 

6.  A  yarn  winding  machine  as  set  forth  in  claim  5,  in 
30  which  said  revolutions  detecting  means  (40)  com- 

prises  a  magnet  element  (41)  securely  fastened 
to  a  predetermined  position  on  the  peripheral  por- 
tion  of  one  of  said  bobbin  holders  (5,  6)  and  hav- 
ing  a  circumferential  path  on  which  said  magnet 

35  element  (41)  revolves  upon  rotation  of  said  bob- 
bin  holders  (5,  6),  and  a  detecting  element  (42) 
securely  mounted  on  one  of  said  support  arms  (2, 
3)  in  opposing  relationship  to  said  circumferential 
path  of  said  magnet  element  (41)  to  detect  the 

40  magnetic  flux  of  said  magnet  element  (41)  and  to 
output  signals  commensurate  to  the  revolutions 
of  said  bobbin  (11). 

7.  Ayarn  winding  machine  for  winding  a  yarn  (101) 
45  on  a  bobbin  (102)  to  form  a  yarn  package  (103) 

on  said  bobbin  (102),  including  a  stationary  frame 
structure  (110)  including  a  support  arm  (111),  a 
bobbin  holder  (102)  having  its  own  rotation  axis 
and  supported  on  said  support  arm  (111)  with  its 

so  own  rotation  axis  extending  toward  said  support 
arm  (111),  said  bobbin  (102)  having  a  rotation 
axis  being  held  in  coaxial  relationship  with  said 
rotation  axis  of  said  bobbin  holder  (115)  when 
said  bobbin  (102)  is  retained  by  said  bobbin  hold- 

55  er  (115),  a  friction  roller  (120)  having  a  rotation 
axis  in  parallel  with  said  rotation  axis  of  said  bob- 
bin  holder  (1  1  5)  and  held  in  frictional  contact  with 
said  yarn  (101)  to  be  wound  on  said  bobbin  (102) 
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until  said  yarn  (101)  is  formed  into  a  full  yarn 
package  (103),  and  said  bobbin  holder  (102)  and 
said  friction  roller  (120)  being  respectively  mov- 
able  to  allow  said  bobbin  (102)  to  be  moved  to- 
gether  with  said  bobbin  holder  (1  02)  with  respect  5 
to  said  friction  roller  (120)  to  assume  a  winding 
position  where  said  bobbin  (102)  is  held  in  fric- 
tional  contact  with  said  friction  roller  (120)  and 
driven  to  rotate  by  said  friction  roller  (1  20)  to  have 
said  yarn  (101)  wound  thereon  and  a  package  re-  10 
leasing  position  where  said  yarn  package  (103)  is 
held  out  of  frictional  contact  with  said  friction  roll- 
er  (120)  for  releasing  said  yarn  package  (103) 
from  said  bobbin  holder  (102), 

said  yarn  winding  machine  comprising  de-  15 
tecting  means  (1  30)  for  detecting  a  yarn  (101)  ab- 
normally  wound  around  said  friction  roller  (120), 
said  detecting  means  comprising: 

a  light  projector  (131)  positioned  in  the  vi- 
cinity  of  said  friction  roller  (120)  to  project  a  light  20 
on  the  peripheral  surface  (121)  of  said  friction 
roller  (120), 

a  light  receiver  (132)  positioned  in  the  vi- 
cinity  of  said  friction  roller  (1  20)  and  said  light  pro- 
jector  (131)  to  receive  said  light  projected  from  25 
said  light  projector  (131)  and  reflected  by  said 
yarn  (101)  wound  around  said  friction  roller  (120), 
and 

determination  means  (134)  for  determin- 
ing  whether  said  yarn  (101)  is  wound  or  not  30 
around  said  friction  roller  (120)  on  the  basis  of  the 
amount  of  said  light  received  by  said  light  receiver 
(132)  to  output  an  abnormal  condition  signal 
when  a  predetermined  amount  of  said  yarn  (101) 
is  wound  around  said  friction  roller  (120).  35 

8.  A  yarn  winding  machine  as  set  forth  in  claim  7,  in 
which  said  friction  roller  (120)  is  finished  with  its 
surface  (121)  difficult  for  light  to  be  reflected  to- 
ward  said  light  receiver  (132)  by  said  surface  of  40 
said  friction  roller  (120). 

operating  means  (135)  for  operating  the  yarn  cut- 
ter  on  the  basis  of  the  abnormal  condition  signal 
from  said  determination  means  (134)  to  sever  the 
leading  end  portion  of  said  yarn  (101)  from  the 
yarn  (101)  abnormally  wound  around  said  friction 
roller  (120,  or  140)  when  said  yarn  (101)  is  wound 
around  said  friction  roller  (120,  or  140). 

9.  A  yarn  winding  machine  as  set  forth  in  claim  7,  in 
which  said  light  receiver  (132)  is  arranged  at  an 
angle  with  respect  to  the  rotation  axis  of  said  f  ric-  45 
tion  roller  (140)  in  such  a  manner  that  the  light 
projected  from  said  light  projector(131)  is  reflect- 
ed  by  the  peripheral  surface  (141)  of  said  friction 
roller  (140)  in  a  direction  away  from  said  light  re- 
ceiver  (1  32)  so  that  the  light  from  the  light  projec-  50 
tor  (131)  is  difficult  to  be  received  by  said  light  re- 
ceiver  (132). 

10.  A  yarn  winding  machine  as  set  forth  in  claim  7  or 
9,  which  further  comprises  a  yarn  cutter  adapted  55 
to  cut  the  yarn  (101)  at  a  predetermined  position 
on  a  yarn  traveling  path  through  which  said  yarn 
(101)  is  fed  to  the  bobbin  (102),  and  yarn  cutter 
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