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@  Roving-piecing  method  in  spinning  frame  and  roving-piecing  head  for  carrying  out  said  method. 
@  Disclosed  is  a  roving-piecing  method  in  which,  when  the  |  
wound  diameter  of  a  roving  bobbin  suspended  from  a  bobbin  _  uh" 
hanger,  from  which  a  roving  is  withdrawn,  is  reduced,  and  2  *fS 
roving  exchange  becomes  necessary,  the  end  of  a  roving  on  a  ^Sfĉ i  5  M§3S!3  jj] 
full  bobbin  to  be  exchanged  with  the  small  bobbin  is  taken  out,  -1\3>\*ists  fll̂ 'Ts" 
the  end  of  the  roving  is  held  and  guided  above  a  trumpet,  the  gS  jVM'ml)  m 
end  of  the  roving  is  piled  on  the  roving  of  the  small  bobbin  =\l  llSGfc  !  llnS  1451  @ 
during  spinning,  holding  of  the  end  of  the  roving  of  the  full  8"r=  KSpp^  jUD  g j S  
bobbin  is  released,  and  then,  the  roving  of  the  small  bobbin  is  o  ^ 5   *E^^32 
cut  to  effect  roving  piecing.  According  to  this  roving-piecing  "g.  80  L$  Ife  / / '  
method,  roving  piecing  can  be  accomplished  in  a  short  time  1  55-  -  **  H  n r   l  I  j 
during  the  operation  of  a  spinning  frame,  and  automation  of  the  *  —  O  :B5_^_L= 
roving-piecing  operation  can  be  attained.  I™  Tj*T" 

A  roving-piecing  head  for  use  in  carrying  out  this  roving-piec-  ie^  Z  -p f̂fla  Tf^h i? '  
ing  method  comprises  a  body  having  a  roving  guide  groove  S  K  -^Mr  IFn  I  f  /  \ 
formed  in  a  top  end  portion  thereof,  a  roving  holding  lever  "  j fE  ^ffi?*T 
mounted  on  the  body,  which  is  capable  of  reciprocating  across  8"  ~  @jŜ L  sMjL^m 
the  guide  groove,  and  a  roving  holding  member  arranged  on  the  ,  "-̂   V  l^jj^jjjj  ! 
body  on  both  sides  of  the  guide  groove  to  co-operate  with  the  ^ffl^f  f  MS  yl3F  ' 
roving  holding  lever  for  holding  a  roving.  H  THl  U | J  

Bundesdruckerei  Berlin 



I 0  213  962 
Description 

ROVING-PIECING  METHOD  IN  SPINNING  FRAME  AND  ROVING-PIECING  HEAD  FOR  CARRYING  OUT  SAID 
METHOD 

DttOMattUUNU  Uf  I  rifc  INVbN  I  IUN  5 

(1)  Field  of  the  Invention 
The  present  invention  relates  to  a  roving-piecing 

method  in  a  spinning  frame  and  a  roving-piecing 
head  for  use  in  carrying  out  said  method.  More  10 
particularly,  the  present  invention  relates  to  a 
method  in  which,  when  the  amount  of  a  roving  on  a 
bobbin  suspended  from  a  bobbin  hanger  in  a 
spinning  frame  is  reduced,  and  roving  exchange 
become  necessary,  the  roving  of  this  small  bobbin  is  15 
pieced  with  a  roving  of  a  full  bobbin,  with  which  the 
small  bobbin  is  to  be  exchanged,  and  also  to  a 
roving-piecing  head  for  use  in  carrying  out  this 
method. 

20 
(2)  Description  of  the  Related  Art 

When  a  roving  bobbin  suspended  from  a  bobbin 
hanger  of  a  spinning  frame  becomes  empty  or  small, 
it  is  necessary  to  exchange  this  roving  bobbin  with  a 
full  bobbin  and  piece  the  roving  of  the  small  bobbin  25 
with  the  roving  of  the  full  bobbin  or  insert  the  roving 
of  the  full  bobbin  into  a  draft  zone  of  the  spinning 
frame. 

In  a  spinning  mill,  automation  progresses  at 
respective  steps  to  enhance  the  labor-saving  effect,  30 
and  this  automation  is  required  even  at  the  above- 
mentioned  roving  exchange  operation  in  the  spin- 
ning  frame  and  the  accompanying  roving-piecing 
operation. 

As  a  means  for  the  automation  of  the  roving  35 
Bxchange  operation,  a  method  is  known  in  which  a 
small  bobbin  suspended  from  a  bobbin  hanger  of  a 
spinning  frame  is  exchanged  with  a  full  bobbin 
nounted  on  a  bobbin  hanger  of  a  spare  rail  by  a 
@oving  exchanger  running  along  a  machine  stand  of  40 
the  spinning  frame,  as  disclosed,  for  example,  in 
Japanese  Unexamined  Patent  Publication 
Mo.  60-71724. 

As  is  well-known,  the  roving  on  the  roving  bobbin 
s  only  slightly  twisted  and  is  very  downy,  and  the  45 
'oving  is  broken  by  only  lightly  stretching  the  same. 
Since  mechanical  piecing  of  such  a  weak  roving  is 
difficult,  the  roving-piecing  operation  must  be  manu- 
ally  performed,  and  this  is  a  hindrance  to  the 
3nhancement  of  the  labor-saving  effect  in  the  roving  50 
3xchange  operation  including  the  roving-piecing 
operation. 

SUMMARY  OF  THE  INVENTION 
It  is  a  primary  object  of  the  present  invention  to  55 

orovide  a  roving-piecing  method  in  which  automa- 
ton  of  the  roving-piecing  operation  in  a  spinning 
tame,  which  has  not  been  practised,  can  be  surely 
accomplished  within  a  short  time  by  a  simple 
operation.  60 

A  secondary  object  of  the  present  invention  is  to 
orovide  a  tool  for  performing  the  roving-piecing 
operation,  that  is,  a  roving-piecing  head. 

The  primary  object  of  the  present  invention  can  be 

attained  by  a  roving-piecing  method  in  a  spinning 
frame,  characterized  in  that  when  the  wound 
diameter  of  a  roving  bobbin  suspended  from  a 
bobbin  hanger,  from  which  a  roving  is  withdrawn,  is 
reduced,  and  roving  exchange  becomes  necessary, 
the  end  of  a  roving  on  a  full  bobbin  to  be  exchanged 
with  the  small  bobbin  is  taken  out,  said  end  of  the 
roving  is  held  and  guided  above  a  trumpet,  said  end 
of  the  roving  is  piled  on  the  roving  of  the  small 
bobbin  during  spinning,  the  hold  on  the  end  of  the 
roving  of  the  full  bobbin  is  released,  and  then,  the 
roving  of  the  small  bobbin  is  cut  to  effect  roving 
piecing. 

In  the  practise  of  the  above-mentioned  roving- 
piecing  operation,  the  roving-piecing  method  prefer- 
ably  comprises  the  step  of  hanging  the  pieced 
roving  withdrawn  from  the  full  bobbin  on  a  roving 
guide. 

The  secondary  object  of  the  present  invention  is 
attained  by  a  roving-piecing  head  comprising  a  body 
having  a  roving  guide  groove  formed  in  a  top  end 
portion  thereof,  a  roving  holding  lever  mounted  on 
the  body,  which  is  capable  of  reciprocating  across 
said  guide  groove,  and  a  roving  holding  member 
arranged  on  the  body  on  both  sides  of  said  guide 
groove  to  co-operate  with  the  roving  holding  lever 
for  holding  a  roving. 

In  the  above-mentioned  roving-piecing  head, 
prefererably  a  roving  guide  member  having  a  roving 
guide  groove  capable  of  communicating  with  said 
roving  guide  groove  and  a  cam  plate  is  swingably 
pivoted  on  the  body  and  the  roving  guide  member  is 
urged  by  a  spring  so  that  the  roving  guide  member 
abuts  against  the  body. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
Figure  I  is  a  front  view  showing  an  example  of 

a  roving  exchanger  for  use  in  carrying  out  the 
roving-piecing  method  of  the  present  invention; 

Fig.  2  is  a  sectional  side  view  showing  the 
main  portion  of  the  roving  exchanger  shown  in 
Fig.  I; 

Fig.  3  is  a  sectional  view  illustrating  the 
relationship  between  the  roving  exchanger  and 
the  spinning  frame; 

Fig.  4  is  a  plan  view  illustrating  the  correspon- 
dence  relationship  between  a  bobbin  exchange 
head  of  the  roving  exchanger  and  the  spinning 
frame;  ' 

Fig.  5  is  a  sectional  partial  view  of  the  roving 
exchanger  illustrating  a  mechanism  for  moving 
a  full  bobbin  exchange  head  forward  and 
backward; 

Fig.  6  is  a  sectional  partial  view  of  the  roving 
exchanger  illustrating  end  take-out,  roving- 
piecing,  and  roving  hanging  mechanisms; 

Fig.  7  is  a  sectional  partial  view  of  the  roving 
exchanger  illustrating  an  end  take-out  nozzle 
operating  mechanism; 

Fig.  8  is  a  sectional  partial  view  of  the  roving 
exchanger  illustrating  a  roving-piecing  head 
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operating  mechanism; 
Fig.  9  is  a  sectional  partial  view  of  the  roving 

exchanger  illustrating  a  roving-hanging  plate 
operating  mechanism; 

Fig.  10  is  a  diagram  illustrating  the  end  of  a 
roving  on  a  full  bobbin  when  the  roving  is 
transferred  from  a  roving  frame  to  the  roving 
exchanger; 

Fig.  II  is  a  plan  view  illustrating  a  peg  rotating 
mechanism  of  the  full  bobbin  exchange  head; 

Fig.  12  is  a  front  view  showing  the  section 
taken  along  the  line  XII-XII  in  Fig.  II; 

Fig.  13  is  a  view  showing  the  axial  section  of  a 
peg  of  the  roving  exchanger; 

Fig.  14  is  a  plan  view  showing  an  example  of 
the  roving-piecing  head  according  to  the  pres- 
ent  invention; 

Fig.  15  is  a  side  view  of  the  roving-piecing 
head  shown  in  Fig.  14; 

Fig.  I6-(A)  is  a  front  view  of  another  example 
of  the  roving-piecing  head,  and  Fig.  I6-(B)  is  a 
side  view  thereof; 

Fig.  I7-(A)  is  a  front  view  of  still  another 
example  of  the  roving-piecing  head,  and  Fig. 
I7-(B)  is  a  side  view  thereof; 

Fig.  18  is  a  side  view  showing  the  roving-piec- 
ing  head  shown  in  Fig.  17  in  the  state  where  a 
roving  guide  member  is  swung; 

Fig.  19  is  a  plan  view  showing  a  mechanism  for 
operating  a  roving  holding  lever  of  the  roving- 
piecing  head; 

Fig.  20-(A)  is  a  plan  view  showing  a  roving 
guide  and  Fig.  20-(B)  is  a  front  view  thereof;  and 

Fig.  2I-(I)  through  2I-(I5)  illustrate  the  opera- 
tions  of  the  roving  exchanger  in  sequence. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

The  present  invention  will  now  be  described  in 
detail  with  reference  to  embodiments  illustrated  in 
the  accompanying  drawings. 

The  roving-piecing  operation  in  a  spinning  frame 
according  to  the  present  invention  is  carried  out 
when  the  wound  diameter  of  a  roving  bobbin 
attached  to  a  bobbin  hanger  arranged  along  a  row  of 
spindles  of  the  spinning  frame  is  reduced  and  this 
small  bobbin  is  exchanged  with  a  full  bobbin 
suspended  from  a  spare  bobbin  hanger  supported 
on  a  spare  rail  arranged  above  and  before  a  front 
bobbin  hanger  of  a  creel  of  the  spinning  frame. 
Accordingly,  the  roving-piecing  operation  is  a  part  of 
the  roving  exchange  operation  in  a  broad  sense, 
which  comprises  the  operation  of  exchanging  the 
small  bobbin  with  the  full  bobbin,  the  operation  of 
piecing  the  roving  of  the  full  bobbin  with  the  roving  of 
the  small  bobbin  from  which  the  roving  is  withdrawn, 
and  the  related  operation  of  hanging  the  roving  of 
the  full  bobbin  on  a  roving  guide. 

The  above-mentioned  roving  exchange  operation 
in  a  broad  sense  is  carried  out  by  using  a  roving 
exchanger  50  shown  in  Fig.  I  (front  view)  and  Fig.  2 
(side  view).  As  shown  in  Fig.  3,  the  roving  exchanger 
50  is  arranged  on  both  sides  of  the  machine  stand  of 
the  spinning  frame  and  movable  along  a  row  of 
spindles  of  the  spinning  frame. 

As  shown  in  Fig.  3,  creel  pillars  4  of  a  spinning 
creel  are  vertically  arranged  at  appropriate  intervals 
in  the  longitudinal  direction  of  the  machine  stand  3  in 
the  central  portion  of  the  machine  stand  3  of  the 

5  spinning  frame.  Above  a  draft  zone  5,  bobbin 
hangers  19  and  20  are  supported  on  two  front  and 
rear  rails  II  and  12  supported  on  the  creel  pillars  4  by  a 
supporting  bracket  18,  a  supporting  bracket  13,  and  a 
hanging  lever  14.  A  small  bobbin  Ic  and  a  medium 

10  bobbin  lb  are  suspended  from  the  bobbin  hangers  19 
and  20.  The  bobbin  hangers  19  and  20  are  arranged 
so  that  they  confront  each  other  at  every  two  pitches 
of  the  draft  zone  5,  that  is,  at  every  two  spindles,  as 
indicated  by  the  positions  of  the  small  bobbin  Ic  and 

15  medium  bobbin  lb  in  Fig.  4.  Hereinafter,  the  bobbin 
hanger  19  of  the  front  rail  II  will  be  called  the  front 
bobbin  hanger  19  and  the  bobbin  hanger  20  of  the 
rear  rail  12  will  be  called  the  rear  bobbin  hanger  20. 
As  shown  in  Fig.  3,  a  substantially  annular  roving 

20  guide  2  is  supported  on  the  creel  pillar  4  below  the 
intermediate  portion  between  the  front  and  rear 
bobbin  hangers  19  and  20  by  using  a  supporting  lever 
9.  The  roving  guide  2  is  formed  to  have  an  annular 
shape  having  an  opening  2c  and  an  inwardly 

25  projecting  ridge  2a  on  the  side  confronting  the 
opening  2c,  as  shown  in  Fig.  20-(A),  and  upright  nails 
2b  are  formed  on  both  sides  adjacent  to  the  opening 
2c,  as  shown  in  Fig.  20-(B).  The  nails  2b  may  be 
inwardly  projected.  The  ridge  2a  serves  to  separate 

30  rovings  fed  from  the  front  bobbin  Ic  and  rear  bobbin 
lb,  and  the  nails  2b  serve  to  hang  the  roving  of  the  full 
bobbin  on  the  roving  guide  after  the  roving-piecing 
operation. 

A  spare  rail  15  attached  to  the  top  end  portion  of 
35  the  supporting  bracket  13  is  laid  out  along  the 

longitudinal  direction  of  the  machine  stand  before 
and  above  the  front  bobbin  hanger  19.  The  spare  rail 
15  is  formed  in  a  hollow  columnar  shape  having  a 
1  I  -shape  section  in  which  the  lower  side  is  open, 

40  and  a  bobbin  carriage  17  is  inserted  into  the  spare  rail 
15  from  this  opening  so  that  the  bobbin  carriage  17 
can  go  in  and  out  and  can  move  along  the  spare  rail 
15.  The  bobbin  carriage  17  has  a  spare  hanger  24,  and 
as  shown  in  Fig.  3,  the  full  bobbin  la  is  suspended 

45  from  this  bobbin  hanger  24,  and  after  the  roving 
exchange  operation  in  a  broad  sense,  described 
hereinafter,  the  small  bobbin  Ic  can  be  suspended 
from  the  bobbin  hanger  24. 

The  roving  exchange  operation  including  the 
50  roving-piecing  operation  is  carried  out  between  the 

small  bobbin  Ic  of  the  front  bobbin  hanger  19  and  the 
full  bobbin  la  of  the  spare  bobbin  hanger  15,  as 
shown  in  Fig.  3.  After  the  roving  exchange  operation, 
the  roving  R  of  the  full  bobbin  la  of  the  front  bobbin 

55  hanger  19  is  fed  to  a  back  roller  5a  of  the  draft  zone  5 
through  the  roving  guide  2  and  trumpet  6  and  is 
twisted  into  a  yarn  by  a  spindle  25.  Reference 
numeral  7  represents  a  supporting  rod  for  a  top  arm 
(not  shown)  for  supporting  a  plurality  of  top  rollers  of 

60  the  draft  zone  5.  As  spinning  of  the  yarn  progresses, 
the  roving  on  the  full  bobbin  la  of  the  front  bobbin 
hanger  19  is  consumed  and  the  full  bobbin  is 
changed  to  a  medium  bobbin,  while  the  roving  on  the 
medium  bobbin  lb  of  the  rear  bobbin  hanger  20  is 

65  consumed  and  the  medium  bobbin  is  changed  to  a 

3 
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small  bobbin.  At  this  time,  the  front  bobbin  hanger  19 
and  rear  bobbin  hanger  20  are  exchanged  with  each 
other  in  the  state  where  the  medium  bobbin  and 
small  bobbin  are  kept  hung  therefrom,  and  as  a 
result,  the  bobbin  arrangement  shown  in  Fig.  3  is 
produced  and,  the  roving  exchange  operation 
including  the  roving-piecing  operation  is  conducted 
again.  The  roving  exchange  is  accomplished  by 
dismounting  the  bobbin  hangers  19  and  20  from  the 
rails  II  and  12  and  turning  them  by  180°.  This 
construction  is  disclosed  in  detail  in  Japanese 
Examined  Patent  Publication  No.  60-14848  granted  to 
the  applicant  of  the  instant  application,  but  as  the 
roving  exchange  operation  is  not  an  important 
feature  of  the  present  invention,  detailed  explanation 
is  omitted.  Supply  of  the  full  bobbin  to  the  spare 
bobbin  hanger  24  is  accomplished  by  fitting  the  full 
bobbin  to  the  carriage  bar  17  at  the  position  in  the 
roving  frame  and  moving  the  full  bobbin  together 
with  the  carriage  bar  17  to  a  predetermined  position 
on  the  spare  rail  15. 

As  pointed  out  hereinbefore,  the  roving  exchang- 
er  50  can  be  moved  along  the  front  face  of  the 
machine  stand  of  the  spinning  frame,  that  is,  along 
the  row  of  the  spindles  25.  As  shown  in  Figs.  I 
through  3,  below  a  body  51  of  the  roving  exchanger 
50,  there  are  arranged  wheels  51a,  guide  rollers  29  on 
the  side  faces  of  the  body  51  confronting  the 
spinning  frame,  a  running  motor  21  in  the  body  21,  and 
a  scroll  cam  22  co-operating  with  the  running  motor 
21.  A  guide  rail  28  is  attached  to  a  spindle  rail  26  of 
the  spinning  frame  through  an  attachment  bracket 
27,  and  many  guide  pins  30  are  planted  on  the  outer 
surface  of  the  guide  rail  28  at  the  same  intervals  as 
the  pitch  intervals  of  the  front  bobbin  hanger  19.  The 
guide  roller  29  is  rotatable  on  the  guide  rail  28,  and 
therefore,  by  rotating  the  scroll  cam  22  in  the  state 
where  a  guide  pin  30  is  engaged  with  the  scroll  cam 
22,  the  roving  exchanger  50  can  be  moved  along  the 
row  of  spindles  of  the  spinning  frame  and  can  be 
stopped  at  a  predetermined  position. 

The  construction  of  the  roving  exchanger  50  will 
now  be  described.  The  roving  exchanger  50  com- 
prises  mechanisms  for  performing  roving  piecing 
and  roving  exchange  in  a  predetermined  order  and 
mechanisms  for  driving  these  mechanisms.  More 
specifically,  in  the  roving  exchanger  50  shown  in  Fig. 
I  where  small  bobbins  Ic  on  six  front  bobbin  hangers 
19  are  exchanged  at  one  time  with  full  bobbins  la  on 
six  spare  bobbin  hangers  24,  there  are  arranged  one 
full  bobbin  exchange  head  52  located  at  the  center, 
moved  vertically  by  a  lift  mechanism  31  and  moved 
forward  and  backward,  which  supports  six  pegs, 
small  bobbin  exchange  heads  55  located  on  both 
sides  of  the  lift  mechanism  31  for  the  full  bobbin 
exchange  head,  moved  vertically  by  lift  mechanisms 
41a  and  41b  and  moved  forward  and  backward,  each 
of  which  rotatably  supports  three  pegs,  six  end 
take-out  nozzles  62  connected  to  a  blower  23 
contained  in  the  body  51  of  the  roving  exchanger 
through  hoses  23a  to  take  out  the  roving  ends  of  the 
full  bobbins  by  the  sucking  action  of  the  blower  23, 
six  roving-piecing  heads  60  for  piling  the  roving  ends 
of  the  full  bobbins  on  the  rovings  of  the  small 
bobbins  being  spun  out,  roving  hanging  plates  58  for 

hanging  the  rovings  of  the  full  bobbins  on  the  roving 
guide  2,  and  driving  means  for  moving  the  respective 
members  at  predetermined  cycles.  The  respective 
structural  elements  will  now  be  described  with 

5  reference  to  Figs.  I  through  20. 
The  full  bobbin  exchange  head  52  is  first  de- 

scribed.  Six  full  bobbin  exchange  pegs  53  are 
rotatably  arranged  on  a  change  bar  71  of  the  full 
bobbin  exchange  head  52  (see  Fig.  II).  The  pegs  53 

10  should  be  moved  vertically  and  also  moved  forward 
and  backward  for  moving  the  full  bobbins  la  at  the 
positions  shown  in  Fig.  3  to  the  positions  of  the  small 
bobbins  Ic  by  using  the  pegs  53.  As  shown  in  Fig.  5, 
the  change  bar  71  on  which  the  six  pegs  53  are 

15  arranged  is  disposed  above  the  lift  body  37  of  the  full 
bobbin  exchange  head  lift  mechanism  31  shown  in 
Fig.  I  through  a  link  mechanism  comprising  an  inner 
link  75  and  an  outer  link  76  as  the  main  parts.  Two 
chains  36a  and  36b  parallel  to  each  other  in  the 

20  vertical  direction  are  connected  to  the  lift  body  37, 
and  the  lift  body  37  is  moved  vertically  by  vertically 
moving  the  chains  36a  and  36b  by  the  motor  32  for 
the  full  bobbin  exchange  head  lift  mechanism 
arranged  in  the  roving  exchanger  50.  More  specif- 

25  ically,  a  chain  wheel  33a  is  attached  to  a  shaft  33  of 
the  motor  32  and  the  rotation  of  the  chain  wheel  33a 
is  transmitted  to  a  shaft  34  rotatably  supported  on 
the  body  51  of  the  roving  exchanger  50  through  a 
chain  33b  and  a  chain  wheel  34a.  Chain  wheels  35a 

30  and  35b  are  attached  to  both  ends  of  the  shaft  34, 
and  one  ends  of  the  chains  36a  and  36b  hung  on  the 
chain  wheels  35a  and  35b  are  directly  connected  to 
the  lower  portion  of  the  lift  body  37  while  the  other 
ends  of  the  chains  36a  and  36b  are  connected  to  the 

35  upper  portion  of  the  lift  body  37  through  chain 
wheels  39a  and  39b  rotatably  arranged  in  the  upper 
portion  of  the  body  51.  Accordingly,  the  vertical 
movement  of  the  lift  body  37  is  attained  by  the 
rotation  of  the  shaft  34.  Since  the  lift  body  37  is 

40  slidably  fitted  in  guide  members  38a  and  38b 
arranged  vertically  on  the  body  51,  accurate  move- 
ment  of  the  lift  body  37  in  the  vertical  direction  is 
assured  and  maintained.  The  forward  and  backward 
movement  of  the  full  bobbin  exchange  head  52  is 

45  performed  by  a  forward  and  backward  movement 
mechanism  for  the  full  bobbin  exchange  head  shown 
in  Fig.  5.  A  housing  77  is  arranged  above  the  lift  body 
37,  and  the  rotation  of  a  motor  86  within  the  housing 
77  swings  an  arm  82  through  a  reduction  gear  85  and 

50  gears  84  and  83,  and  this  swinging  movement  is 
transmitted  to  a  swinging  arm  80  through  a  swinging 
pin  81  mounted  on  the  top  end  of  the  arm  82  and  a 
long  hole  80a  of  a  swinging  arm  80,  with  which  the 
sliding  pin  81  is  engaged.  The  lower  end  of  the  outer 

55  link  76  and  the  swinging  arm  80  are  secured  to  a  pin 
79  pivoted  on  the  housing  77.  Accordingly,  the 
reciprocative  rotary  movement  of  a  drive  gear  84  in 
the  direction  of  the  arrow  results  in  the  swinging 
movement  of  the  swinging  arm  80  and  outer  link  76  in 

60  the  direction  of  the  arrow.  One  end  of  a  change  bar 
supporting  member  72  is  connected  to  the  fop  end 
of  the  outer  link  76  through  a  pivot  pin  74,  and  the 
change  bar  71  is  secured  to  the  other  end  of  the 
supporting  member  72.  A  pivot  pin  73  is  arranged  in 

65  the  intermediate  portion  of  the  change  bar  support- 
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ng  member  72,  and  the  top  end  of  the  inner  link  75  is 
connected  to  the  change  bar  supporting  member  72 
through  this  pivot  pin  73.  The  lower  end  of  the  inner 
ink  75  is  connected  to  the  housing  77  through  a 
pivot  pin  78.  Accordingly,  by  the  swinging  movement 
of  the  outer  link  76  in  the  direction  of  the  arrow,  the 
pegs  53  on  the  change  bar  71  are  moved  forward  and 
backward  to  and  from  the  spinning  frame  while 
maintaining  the  vertical  posture,  and  they  can  be 
moved  to  the  position  just  below  the  spare  bobbin 
hanger  24  and  to  the  position  just  below  the  front 
bobbin  hanger  19. 

Full  bobbin  pegs  53  and  the  rotation  mechanism 
for  these  pegs  53  in  the  full  bobbin  exchange  head 
52  will  now  be  described  with  reference  to  Figs.  10 
through  13.  As  shown  in  Fig.  I  and  Fig.  II,  six  pegs  53 
(53a,  53b,  53c,  53d,  53e  and  53f)  are  arranged  at  a 
pitch  interval  of  2  spindles  in  the  change  bar  71  of  the 
full  bobbin  exchange  head  52.  As  described  in  detail 
hereinafter  with  reference  to  the  roving  exchange 
operation,  these  pegs  53  are  rotated  for  rewinding 
rovings  from  full  bobbins  and  winding  rovings 
thereon  at  the  respective  steps  of  the  roving 
exchange  operation.  At  the  start  of  the  roving 
exchange  operation,  as  shown  in  Fig.  10,  alternate 
pegs  53  are  independently  rotated  by  180°  to  the 
other  pegs  53.  This  is  because  the  ends  of  the 
rovings  on  full  bobbins  are  smoothly  taken  out  in  the 
present  embodiment,  as  described  below.  In  the 
roving  frame,  the  phase  of  the  position  of  the 
presser  of  the  flyer  in  the  front  row  is  different  by 
180°  from  the  phase  of  the  position  of  the  presser  of 
the  flyer  in  the  rear  row,  and  the  ends  of  rovings  on 
full  bobbins  in  the  front  row  are  arranged  on  the 
opposite  side  to  the  ends  of  rovings  on  full  bobbins 
in  the  rear  row,  that  is,  apart  by  180°  from  the  ends  of 
rovings  in  the  rear  row.  Accordingly,  full  bobbins  of 
the  front  and  rear  rows  doffed  in  the  roving  frame  are 
alternately  picked  up  and  arranged  in  a  line,  and  if  full 
bobbins  arranged  in  one  line  are  suspended  from 
the  spare  rail  15  by  using  the  bobbin  carriage  17,  as 
shown  in  Fig.  I0-(A),  the  ends  lae  of  the  rovings  la  of 
these  full  bobbins  are  located  at  positions  opposite 
by  180°  to  each  other.  More  specifically,  in  Fig.  I0-(A), 
if  the  ends  lae  of  the  rovings  of  the  full  bobbins 
located  at  (a),  (c),  and  (e)  confront  the  take-out 
nozzles  62,  the  ends  lae  of  the  rovings  of  the  full 
bobbins  located  at  (b),  (d),  and  (f)  are  present  on  the 
side  opposite  to  the  take-out  nozzles  62.  If  in  this 
state  all  of  the  six  full  bobbins  are  simultaneously 
return-rotated  for  effecting  the  end  take-out  opera- 
tion  by  the  end  take-out  nozzles  62,  since  the  space 
between  adjacent  full  bobbins  is  narrow,  although 
the  ends  of  the  rovings  located  on  the  side  opposite 
to  the  end  take-out  nozzle  62  reach  the  end  take-out 
nozzles  62,  these  roving  ends  adhere  to  the 
peripheries  of  the  full  bobbins  and  are  wound 
thereon,  and  the  end  take-out  operation  is  often 
impossible.  Accordingly,  at  first,  the  full  bobbins  la 
located  at  the  positions  (b),  (d),  and  (f)  are  rotated 
by  180°  in  the  winding  direction,  and  as  shown  in  Fig. 
I0-(B),  the  roving  ends  lae  of  the  six  full  bobbins  are 
arranged  to  confront  the  end  take-out  nozzles  62, 
and  then  the  six  full  bobbins  are  rotated  in  the 
rewinding  direction.  Note,  if  the  space  between  two 

adjacent  full  bobbins  is  large,  the  full  bobbins  may  be 
simultaneously  rotated  in  the  rewinding  direction 
directly  without  once  rotating  them  in  the  winding 
direction.  In  order  to  rotate  the  six  full  bobbins  in  the 

5  above-mentioned  alternate  manner,  as  shown  in 
Figs.  II  and  12,  the  respective  pegs  53  are  rotatably 
supported  on  the  change  bar  71,  and  three  pegs  53a, 
53c,  and  53e  of  these  pegs  53  are  made  rotatable  by 
a  belt  163  through  pulleys  162a,  162c,  and  I62e 

10  disposed  below  the  pegs  53a,  53c,  and  53e,  while 
the  other  three  pegs  53b,  53d,  and  53f  are  similarly 
made  rotatable  by  a  belt  I64  through  pulleys  I62b, 
I62d,  and  I62f.  Motors  57  and  54  are  attached  to  the 
change  bar  71  to  drive  the  belts  I63  and  I64  through 

15  drive  pulleys  57a  and  54a.  Note,  reference  numerals 
I6la  through  I6li  represent  guide  pulleys  for  guiding 
the  belts  I63  and  I64.  As  shown  in  Fig.  10,  for  rotating 
alternate  full  bobbins  la  located  at  the  positions  (b), 
(d),  and  (f)  by  180°  in  the  winding  direction 

20  (clockwise),  the  motor  54  is  rotated  counterclock- 
wise  in  Fig.  II,  and  for  rotating  all  the  full  bobbins  la  in 
the  rewinding  direction  (counterclockwise),  the 
motors  54  and  57  are  simultaneously  rotated 
clockwise  in  Fig.  II. 

25  As  shown  in  Fig.  13  (corresponding  to  the  pegs 
53a,  53c,  and  53e  shown  in  Fig.  12),  the  pegs  53  for 
the  full  bobbins  are  rotatably  supported  on  a 
supporting  shaft  166  by  bearings  attached  to  the 
change  bar  71,  and  a  fitting  portion  166a  that  can  be 

30  fitted  in  a  lower  hole  of  the  bobbin  is  formed  on  the 
top  end  of  the  supporting  shaft  166  and  a  cylindrical 
bobbin  receiver  167  having  a  flange-like  receiving 
part  167a  is  vertically  movably  fitted  in  the  intermedi- 
ate  portion  of  the  supporting  shaft  166.  The  bobbin 

35  receiver  167  is  urged  upward  by  a  spring  167 
interposed  between  the  bobbin  receiver  167  and  a 
spring  receiving  plate  168  attached  to  the  base  of  the 
supporting  shaft  166  to  abut  against  the  fitting 
portion  166a.  The  receiving  part  167a  of  the  bobbin 

40  receiver  167  is  formed  to  have  a  diameter  larger  than 
the  diameter  of  the  lower  hole  of  the  bobbin,  so  that 
the  bobbin  can  be  supported.  The  periphery  of  the 
cylindrical  portion  of  the  bobbin  receiver  167  is 
formed  to  have  an  outer  diameter  equal  to  or  smaller 

45  than  the  diameter  of  the  fitting  portion  166a,  so  that 
the  cylindrical  portion  of  the  bobbin  receiver  167  can 
be  fitted  in  the  lower  hole  of  the  bobbin. 

The  small  bobbin  exchange  head  55  will  now  be 
described.  Note  the  small  bobbin  exchange  head  55 

50  should  be  constructed  so  that  the  head  55  can  be 
moved  in  the  vertical  direction  and  forward  and 
backward  with  respect  to  the  spinning  frame.  The 
mechanism  for  this  movement  is  substantially  the 
same  as  the  movement  mechanism  for  the  full 

55  bobbin  exchange  head.  As  the  mechanism  for  the 
vertical  movement,  as  shown  in  Fig.  I,  small  bobbin 
exchange  head  lift  mechanisms  41a  and  41b  are 
arranged  on  both  sides  of  the  full  bobbin  exchange 
head  lift  mechanism  31  to  impart  vertical  movements 

60  to  three  small  bobbin  pegs  56,  respectively.  Two 
chains  46a  and  46b  and  two  chains  46c  and  46d 
extending  vertically  in  parallel  to  each  other  are 
connected  to  lift  bodies  47a  and  47b  of  the  lift 
mechanisms  41a  and  41b,  respectively.  By  moving 

65  these  chains  46a,  46b,  46c,  and  46d  in  the  vertical 

5 
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direction  by  using  the  motor  42  for  the  small  bobbin 
exchange  head  lift  mechanism  arranged  within  the 
body  51  of  the  roving  exchanger  50,  the  lift  bodies 
47a  and  47b  are  moved  upward  and  downward.  The 
movement  of  the  chains  46a,  46b,  46c,  and  46d  will 
now  be  described  with  reference  to  the  chain  46a  as 
an  example.  The  rotation  of  the  motor  42  is 
transmitted  to  a  common  shaft  44  through  chain 
wheels  43a  and  43b  fixed  to  the  output  shaft  of  the 
motor  42  and  a  chain  wheel  44a  fixed  to  the  common 
shaft  44,  and  the  rotation  of  the  common  shaft  44  is 
transmitted  to  the  chain  46a  through  a  chain  wheel 
45a,  whereby  the  chain  46a  is  moved.  The  forward- 
backward  movement  of  the  small  bobbin  exchange 
head  55  is  performed  by  a  mechanism  similar  to  the 
forward-backward  movement  mechanism  for  the  full 
bobbin  exchange  head  52  described  hereinbefore 
with  reference  to  Fig.  5,  so  that  the  pegs  56  can  be 
moved  between  the  stand-by  position  shown  in 
Fig.  3  and  the  position  just  below  the  spare  bobbin 
hanger  24  or  the  position  just  below  the  front  bobbin 
hanger  19. 

The  structure  of  the  pegs  56  in  the  small  bobbin 
exchange  head  55  is  the  same  as  the  structure  of  the 
pegs  53  for  full  bobbins  shown  in  Fig.  13.  The 
mechanism  for  rotating  the  respective  pegs  56  is 
quite  similar  to  the  mechanism  for  rotating  the  full 
bobbin  pegs  53,  shown  in  Figs.  II  and  12.  It  is 
sufficient  if  the  three  pegs  56  of  the  small  bobbin 
exchange  head  55  are  always  rotated  in  the  same 
direction.  Accordingly,  it  is  sufficient  if  one  belt  for 
driving  the  pegs  56  and  one  motor  for  the  belt  are 
arranged  for  each  of  the  left  and  right  small  bobbin 
exchange  heads  55. 

The  end  take-out  nozzle  operating  mechanism, 
the  roving-piecing  head  operating  mechanism,  and 
the  roving  hanging  plate  operating  mechanism  will 
now  be  described.  In  the  roving  exchange  mechan- 
ism  shown  in  Fig.  I,  since  the  foregoing  operating 
mechanisms  are  driven  by  a  pair  of  left  and  right 
mechanisms  65  for  operating  the  end  take-out 
nozzles,  roving-piecing  heads  and  roving  hanging 
plates,  each  comprising  three  operating  cams 
arranged  on  one  shaft,  this  operating  mechanism  65 
is  first  described  with  reference  to  Fig.  6.  A 
roving-piecing  cam  66,  an  end  take-out  cam  67,  and 
a  roving  hanging  cam  68  are  fixed  to  one  rotatable 
cam  shaft  93,  as  shown  in  Fig.  6.  Cam  followers  94 
corresponding  to  the  cams  66,  67,  and  68  and  cam 
levers  95  for  indicating  the  cam  followers  94  are 
arranged.  One  end  of  the  cam  levers  95  are  pivoted 
on  the  body  51  of  the  roving  exchanger  50  through 
pins  96,  and  operating  rods  97,  98,  and  99  are 
rotatably  connected  to  the  other  ends  of  the  cam 
levers  95.  In  Fig.  6,  only  one  cam  follower  94  and  one 
cam  lever  95  are  shown,  but  cam  followers  and  cam 
levers  are  disposed  for  the  operating  cams  66,  67, 
and  68,  respectively,  so  that  the  roving-piecing  head 
operating  rod  97,  the  end  take-out  nozzle  operating 
rod  98,  and  the  roving  hanging  plate  operating  rod  99 
can  be  elongated  upward  or  downward.  The  rotation 
of  a  pair  of  left  and  right  cam  shafts  93  can  be 
accomplished  by  transmitted  the  rotation  of  a  motor 
87  arranged  within  the  body  51  of  the  roving 
exchanger  50  to  a  chain  wheel  90  through  a 

reduction  gear  88,  a  chain  wheel  89,  and  a  chain  91 
and  transmitting  the  rotation  of  the  chain  wheel  90  to 
the  left  and  right  cam  shafts  93  through  a  long 
intermediate  shaft  90a  and  engaged  gears  92a,  92b, 

5  and  92c  (the  gears  on  the  right  side  are  omitted  in 
Fig.  I). 

The  end  take-out  nozzle  62  and  the  end  take-out 
nozzle  operating  mechanism  will  now  be  described 
with  reference  to  Fig.  7.  A  pair  of  left  and  right  end 

10  take-out  nozzle  operating  mechanisms  are  arranged 
symmetrically  with  each  other.  In  Fig.  I,  only  the  right 
mechanism  is  shown  and  the  left  mechanism  is 
omitted.  The  end  take-out  nozzle  62  is  fixedly 
connected  to  an  end  take-out  nozzle  supporting 

15  pipe  I39  through  a  nozzle  attachment  bracket  I38 
arranged  on  the  lower  end  of  the  nozzle  62,  and  the 
roving  end  of  the  full  bobbin  la  is  taken  out  from  the 
top  end  of  the  end  take-out  nozzle  62  by  sucking  air 
currents  reaching  both  ends  of  the  end  take-out 

20  nozzle  supporting  pipe  I39  from  a  blower  23  through 
a  hose  23a.  The  top  end  of  the  end  take-out  nozzle 
62  is  moved  along  a  locus  I40  shown  in  Fig.  7  so  that 
the  roving  taken  out  is  guided  to  the  roving-piecing 
head  60. 

25  In  the  roving  exchanger  50  shown  in  Fig.  I,  six  end 
take-out  nozzles  62  are  secured  to  the  supporting 
pipe  I39  at  intervals  of  two  spindles.  The  movement 
of  the  end  take-out  nozzle  operating  rod  98  by  the 
end  take-out  operation  cam  67  of  the  operating 

30  mechanism  65  illustrated  in  Fig.  6  imparts  a  swinging 
movement,  with  a  pin  I22  as  the  center,  to  a  sector 
gear  I2I  through  a  pin  I23,  and  this  swinging 
movement  gives  a  swinging  movement,  with  a  pin  I26 
as  the  center,  to  a  lift  arm  I27  through  a  gear  I24  and 

35  a  sector  gear  I25.  A  parallel  guide  I32  having  two 
linear  rods  I33  is  arranged  on  the  body  51  of  the 
roving  exchanger  50,  and  a  long  hole  I29  is  formed  in 
an  upper  portion  I28a  of  a  slider  I28  and  a  slide  pin  I3I 
mounted  on  the  top  end  of  the  lift  arm  I27  is  slidably 

40  fitted  in  this  long  hole  I29,  so  that  if  the  lift  arm  I27  is 
swung  in  the  direction  of  the  arrow,  the  slider  I28  is 
vertically  moved  along  the  parallel  guide  I32.  The 
right  end  of  the  lower  portion  I28b  of  the  slider  I28 
rotatably  supports  one  end  of  the  end  take-out 

45  nozzle  supporting  pipe  I39.  A  guide  plate  I34  having  a 
curved  guide  hole  I35  defining  the  locus  of  the  top 
end  of  the  end  take-out  nozzle  62  is  arranged  on  the 
body  51  of  the  roving  exchanger  50,  and  a  slide  pin 
I36  engaged  with  the  curved  guide  hole  I35  is 

50  mounted  on  one  end  of  a  connecting  arm  I37  and  the 
other  end  of  the  connecting  arm  I37  is  integrally 
connected  to  the  end  take-out  nozzle  supporting 
pipe  I39.  Accordingly,  when  the  slider  I28  rises,  the 
end  take-out  nozzle  62  itself  rises,  and  simultane- 

55  ously,  the  slide  pin  I36  is  guided  along  the  curved 
guide  hole  I35  to  rotate  the  end  take-out  nozzle  62, 
with  the  pipe  I39  as  the  center,  and  move  the  top  end 
of  the  end  take-out  nozzle  62  along  the  locus  I40. 
Preferably,  that  a  comb  effective  for  cutting  the 

60  roving  is  formed  in  the  interior  of  the  top  end  of  the 
end  take-out  nozzle  62,  as  disclosed  in  Japanese 
Examined  Patent  Publication  No.  57-51649. 

The  roving-piecing  head  60  and  the  roving-piecing 
head  operating  mechanism  will  now  be  described 

65  with  reference  to  Fig.  8.  A  pair  of  left  and  right 
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oving-piecing  head  operating  mechanisms  are 
Jisposed.  The  roving-piecing  head  60  is  a  device  for 
jiling  the  roving  end  taken  out  from  the  full  bobbin 
3y  the  end  take-out  nozzle  62  on  the  roving  of  the 
small  bobbin  while  spinning  and  cutting  the  roving  of 
:he  small  bobbin.  In  the  roving  exchanger  50  shown 
n  Fig.  I,  six  roving-piecing  heads  60  corresponding 
to  the  above-mentioned  end  take-out  nozzles  62  are 
arranged  on  a  roving-piecing  head  supporting  bar 
48  (see  Fig.  17).  When  the  end  take-out  nozzle  62 
sucks  the  roving  end,  as  shown  in  Fig.  8,  the 
roving-piecing  head  60  is  faced  downward  in  the 
vertical  direction  from  the  roving-piecing  head 
supporting  bar  I48  to  avoid  interference  by  the  end 
lake-out  nozzle  62.  To  hold  the  roving  end  and  pile 
the  roving  end  on  the  roving  of  the  small  bobbin 
during  spinning,  the  roving-piecing  head  60  should 
be  turned  counterclockwise  or  moved  to  the  right  in 
Fig.  8.  The  roving-piecing  head  operating  mechan- 
ism  for  imparting  such  a  movement  to  the  roving- 
piecing  head  60  is  a  mechanism  for  transmitting  the 
downward  movement  of  the  roving-piecing  head 
operating  rod  97  by  the  roving-piecing  cam  66  of  the 
operating  mechanism  65  shown  in  Fig.  6  to  an  inner 
link  I46  and  an  outer  link  I47,  with  a  time  difference, 
through  a  swinging  arm  I4I  and  turning  them 
clockwise.  The  inner  link  I46  and  outer  link  I47  are 
rotatably  supported  on  the  body  51  of  the  roving 
exchanger  50  through  a  pivoting  shaft  I45,  and  the 
inner  link  I46  and  outer  link  I47  are  stretched  in  the 
counterclockwise  direction  by  stretching  springs  I52 
and  I53,  and  the  inner  link  I46  is  received  by  a 
stopper  5lh.  The  pivoting  shaft  I45  is  supported 
rotatably  and  slightly  movably  in  the  longitudinal 
direction  (in  the  left-right  direction  in  Fig.  I)  by  a  pair 
of  left  and  right  supporting  members  5le  secured  to 
the  body  51,  and  the  lower  end  of  the  inner  link  I46  is 
freely  fitted  on  the  pivoting  shaft  I45,  and  the  lower 
end  of  the  outer  link  I47  is  secured  to  the  pivoting 
shaft  I45.  A  sector  gear  I44  is  secured  to  the  end 
portion  of  the  pivoting  shaft  I45  and  this  sector  gear 
I44  is  engaged  with  a  gear  I4la  integrated  with  the 
swinging  arm  I4I.  A  pin  I5I  is  mounted  on  the  upper 
end  of  the  outer  link  I47  and  is  engaged  with  a  long 
hole  I50a  of  a  connecting  link  I50. 

The  top  end  of  the  inner  link  I46  rotatably  supports 
a  pin  I49  planted  integrally  on  the  end  face  of  a 
roving-piecing  head  supporting  bar  I48,  and  the 
upper  end  of  the  connecting  link  I50  is  secured  to 
the  pin  I49,  so  that  the  roving-piecing  head  support- 
ing  bar  I48  can  be  turned,  with  the  pin  I49  as  the 
center,  by  the  swinging  movement  of  the  connecting 
link  I50. 

Accordingly,  by  the  downward  movement  of  the 
roving-piecing  head  operating  rod  97,  the  swinging 
arm  I4I  is  turned  counterclockwise,  with  the  pin  I43 
as  the  center,  and  the  outer  link  I47  is  swung 
clockwise  against  the  stretching  force  of  the  spring 
I53  through  the  sector  gear  I44  and  pivoting  shaft  I45 
to  press  the  pin  I5I  on  the  top  end  of  the  outer  link  I47 
to  the  right  and  turn  the  connecting  pin  I50 
counterclockwise,  with  the  pin  I49  as  the  center. 
Accordingly,  the  roving-piecing  head  supporting  bar 
I48  is  turned  counterclockwise  together  with  the 
roving-piecing  head  60.  This  turning  movement 

continues  from  the  position  of  the  connecting  link 
I50  shown  in  Fig.  8  to  the  opposite  position 
symmetric  with  respect  to  the  vertical  line  passing 
through  the  pin  I49,  so  that  the  roving-piecing  head 

5  60  is  substantially  at  the  horizontal  posture.  When 
the  roving-piecing  head  operating  rod  97  is  moved 
downward  and  the  outer  link  I47  is  further  turned 
clockwise,  the  pin  I5I  abuts  against  the  lower  end  of 
the  long  hole  I50a,  and  then  the  pin  I49  is  drawn  to 

to  the  right  by  the  connecting  link  I50  and  the  inner  link 
I46  is  turned  with  the  shaft  I45  as  the  center. 
Accordingly,  the  roving-piecing  head  60  disposed  in 
the  horizontal  direction  is  advanced  to  the  roving  R 
from  the  small  bobbin  Ic  during  spinning  along  the 

15  locus  I54. 
In  the  spinning  frame,  the  arrangement  position  of 

the  full  bobbin  is  deviated  from  the  position  of  the 
draft  zone  5  by  I/2  spindle  pitch,  as  shown  in  Fig.  4. 
Therefore,  when  the  end  of  the  roving  of  the  full 

20  bobbin  is  taken  out  and  this  roving  is  held  on  the 
roving-piecing  head  60  and  moved  to  the  draft  zone 
5,  the  roving-piecing  head  60  should  be  laterally 
moved  by  I/2  spindle  pitch  toward  the  draft  zone  5  in 
which  the  roving  of  the  small  bobbin  is  introduced. 

25  For  effecting  this  lateral  movement,  a  roving-piecing 
head  lateral  movement  mechanism  61  is  disposed  to 
move  the  pivoting  shaft  I45.  This  roving-piecing  head 
lateral  movement  mechanism  61  has  a  reduction 
gear-provided  motor  2I7  secured  to  the  body  51,  a 

30  worm  2I8  to  be  rotated  by  this  motor  2I7,  and  an  arm 
I55  having  a  worm  wheel  to  be  engaged  with  the 
worm  2I8  and  being  swung  with  a  pin  I55a  as  the 
center.  By  the  swinging  movement  of  the  arm  155, 
the  rod  145  is  moved  selectively  to  the  right  or  the  left 

35  in  Fig.  I. 
The  structure  and  operation  of  the  roving-piecing 

head  60  will  now  be  described  with  reference  to  Figs. 
14  through  19.  Figure  14  is  a  plan  view  showing  an 
example  of  the  roving-piecing  head,  and  Fig.  15  is  a 

40  side  view  thereof.  The  roving-piecing  head  60  shown 
in  Figs.  14  and  15  comprises  a  roving-piecing  head 
body  171  having  a  roving  guide  groove  173  formed  on 
the  top  end  portion  thereof  and  a  roving  holding 
lever  174  capable  of  reciprocating  across  the  roving 

45  guide  groove  173  in  the  plane  parallel  to  the  upper 
surface  of  the  body  171.  The  body  171  is  secured  to  a 
roving-piecing  head  supporting  bar  148  having  a 

1-shaped  section.  The  roving  holding  lever  174  is 
rotatably  supported  near  the  center  thereof  by  a 

50  pivot  pin  178  secured  to  the  body  171.  As  shown  in  Fig. 
15,  a  roving  holding  lever  operating  bar  182  is  slidably 
arranged  on  the  roving-piecing  head  supporting  bar 
148,  and  an  operating  member  181  having  on  the  top 
end  thereof  an  opening  for  containing  a  pin  179 

55  therein  is  secured  to  the  operating  lever  182.  Nip 
pieces  176  and  177  having  roving  holding  faces  176a 
and  177a  confronting  both  roving  holding  side  faces 
175a  and  175b  of  a  roving  holding  portion  175  on  the 
top  end  of  the  roving  holding  lever  174  are  secured  to 

60  the  upper  surface  of  the  body  171  on  both  sides  of  the 
roving  guide  grooves  173.  A  triangular  roving  guide 
opening  172  is  formed  on  the  top  end  of  the  body  171 
to  guide  the  roving  to  the  roving  guide  groove  173, 
and  the  opening  of  a  nozzle  183  for  jetting  air  fed 

65  through  a  conduit  184  to  the  inner  portion  of  the 

7 



ving  guide  groove  1/3  aownwara  is  rormea  on  one 
je  face  of  the  roving  guide  opening  172. 
An  air  stream  jetted  from  this  nozzle  183  serves  to 
raighten  the  curved  or  bent  end  of  the  roving  of  the 
II  bobbin  piled  on  the  roving  of  the  small  bobbin 
jring  spinning.  Figure  I4-(A)  shows  the  position  of 
ie  roving  holding  lever  174  where  the  operating  lever 
2  is  moved  to  the  right  and  the  roving  (not  shown) 
:  the  small  bobbin  is  held  between  the  roving 
olding  face  175a  of  the  roving  holding  lever  174  and 
ie  roving  holding  face  177a  of  the  nip  piece  177,  and 
ie  position  of  the  roving  holding  lever  174  in  the 
tand-by  state  for  guiding  the  roving  of  the  full 
obbin  to  the  roving  guide  groove  173.  Where  the 
jving-piecing  head  60  is  located  at  the  vertical 
osture  described  hereinbefore  with  reference  to 
ig.  8.  the  roving  extending  between  the  full  bobbin 
:  and  the  end  take-out  nozzle  62  is  guided  into  the 
oving  guide  groove  173  through  the  roving  guide 
pening  172.  and  if  the  roving  holding  lever  174  turns 
ie  roving  holding  portion  174  to  the  right  as  shown  in 
ig.  I4-(C),  the  roving  is  held  by  the  roving  holding 
>ver  174  and  the  nip  piece  176.  Then,  while  the 
oving-piecing  head  60  is  moved  from  the  vertical 
losition  to  the  horizontal  position,  the  roving 
ixtending  from  the  end  take-out  nozzle  62  is  cut  in  a 
irush  tip-like  shape  downstream  of  the  holding  point 
>f  the  roving  holding  lever  174.  As  the  result,  the 
>rush  tip-like  roving  end  to  be  piled  on  the  roving  of 
he  small  bobbin  during  spinning  is  formed  in  the 
oving  guide  groove  173.  If  this  movement  from  the 
vertical  position  to  the  horizontal  position  is  repeat- 
3d,  single  filaments  entangled  at  the  end  of  the 
oving  are  removed  and  the  brush  tip-like  shape 
oecomes  uniform.  In  this  state,  the  roving-piecing 
lead  60  is  brought  close  to  the  roving  R  of  the  small 
oobbin  during  spinning  along  the  locus  indicated  by 
a  solid  line  154  in  Fig.  8  and  simultaneously,  the 
roving-piecing  head  60  is  laterally  moved  to  the  right 
or  the  left  in  Fig.  I  by  1/2  spindle  pitch  by  the 
roving-piecing  head  lateral  movement  mechanism  61, 
whereby  the  roving  R  of  the  small  bobbin  during 
spinning  is  guided  into  the  roving  guide  groove  173 
and  the  end  of  the  roving  of  the  full  bobbin  is  piled  on 
the  roving  R  of  the  small  bobbin.  Then,  as  shown  in 
Fig.  I4-(B),  the  roving  holding  portion  175  of  the 
roving  holding  lever  174  is  turned  to  the  left  and 
moved  to  the  neutral  position,  whereby  the  end  of 
the  roving  of  the  full  bobbin  is  introduced  into  the 
trumpet  6  in  the  state  piled  on  the  roving  R  of  the 
small  bobbin  while  being  guided  by  the  roving  R. 
Then,  at  the  point  when  the  roving  end  of  the  full 
bobbin  is  guided  into  the  back  roller  5a  of  the  draft 
zone  5.  as  shown  in  Fig.  I4-(A),  the  roving  holding 
portion  175  is  turned  to  the  left  to  the  utmost,  and  the 
roving  R  of  the  small  bobbin  is  held  between  the  left 
holding  face  175a  of  the  roving  holding  portion  175  of 
the  roving  holding  lever  174  and  the  holding  face  177a 
of  the  left  nip  piece  177.  Since  the  roving  on  the 
downstream  side  of  the  roving-piecing  head  is 
inserted  toward  the  draft  zone  5,  the  pieced  portion 
of  the  roving  is  travelled  downward  and  since  the 
roving  R  located  upstream  of  the  pieced  portion  is 
held  by  the  roving  holding  lever  174  and  the  left  nip 
piece  177,  the  roving  R  is  pulled  and  cut  to  complete 

ing  lever  174  is  turned  to  the  neutral  position  and  the 
roving  R  is  released  from  holding. 

The  sliding  movement  of  an  operating  bar  182  for 
the  turning  movement  of  the  roving  holding  lever  174 
will  now  be  described  with  reference  to  Fig.  19.  As 
shown  in  Fig.  19,  operating  members  182  for  six 
roving-piecing  heads  60  are  secured  to  the  operat- 
ing  bar  182  contained  in  the  roving-piecing  head 

)  supporting  bar  148.  Plungers  of  four  operating  bar 
sliding  solenoids  185  secured  to  the  roving-piecing 
head  supporting  bar  148  are  connected  to  the 
operating  bar  182  through  L-shaped  members  188, 
pins  200  and  holes  186.  When  each  solenoid  185  is  not 

5  energized,  the  corresponding  plunger  189  is  allowed 
to  freely  move,  and  when  the  solenoid  185  is 
energized,  the  plunger  189  is  caused  to  sink.  The  pin 
200  is  engaged  with  the  operating  bar  182  through 
the  hole  186  to  transmit  the  movement  of  the  plunger 

0  189  to  the  operating  bar  182.  The  shapes  of  the  holes 
186  with  which  the  pins  200  are  engaged  are  such 
that  the  holes  186a  and  186b  corresponding  to  the  • 
solenoids  185a  and  185d  are  long  holes  elongated  in 
the  direction  of  the  movement  of  the  operating  bar 

5  182,  and  the  holes  186b  and  186c  corresponding  to  the 
solenoids  185b  and  185c  are  long  holes  elongated  in 
the  direction  orthogonal  to  the  direction  of  the 
movement  of  the  operating  bar  182.  As  shown  in  Fig. 
I9-(A),  when  the  solenoid  185c  is  energized,  the 

to  plunger  189  is  attracted  to  the  solenoid  185c  and  the 
pin  200c  is  moved  to  the  right  as  indicated  by  arrow 
C  to  move  the  operating  bar  182  to  the  right  as 
indicated  by  arrow  XI,  whereby  the  top  end  175  of  the 
roving  holding  lever  174  is  turned  to  the  left  and  abuts 

?5  against  the  nip  piece  176  to  hold  the  roving  of  the  full 
bobbin  [see  Fig.  I4-(C)],  .  Then,  in  order  to  shift  the 
roving  holding  lever  174  to  the  neutral  position  shown 
in  Fig.  I4-(B),  as  shown  in  Fig.  I9-(B),  the  solenoid 
I85d  is  energized  to  move  the  pin  200d  in  the 

i0  direction  indicated  by  arrow  D,  whereby  the  operat- 
ing  bar  182  is  moved  in  the  direction  indicated  by 
arrow  X2.  Simultaneously,  the  solenoid  185a  is 
energized  to  keep  the  plunger  189  of  the  solenoid 
185a  in  the  attracted  and  sunk  state.  Accordingly,  the 

45  pin  200a  abuts  to  the  right  end  of  the  long  hole  186a 
and  the  operating  bar  182  is  set  at  the  neutral 
position. 

In  order  to  move  the  roving  holding  lever  174  to  the 
position  shown  in  Fig.  I4-(A)  for  holding  the  roving  of 

50  the  small  bobbin  during  spinning,  as  shown  in  Fig. 
I9-(C),  the  solenoid  185b  is  energized  to  draw  back 
the  plunger  189,  whereby  the  pin  200b  is  moved  in  the 
direction  indicated  by  arrow  B  and  the  operating  bar  . 
182  is  moved  in  the  direction  indicated  by  arrow  X3.  ' 

55  By  repeating  the  above  operation,  the  reciproca- 
tive  turning  movement  of  the  roving  holding  lever  174 
in  the  roving-piecing  head  60  is  attained  according  to 
a  predetermined  plan. 

Another  example  of  the  roving-piecing  head  60  is 
60  shown  in  Fig.  16.  As  is  seen  from  the  side  view  of  Fig. 

16-(B).  this  roving-piecing  head  60a  is  different  from 
the  roving-piecing  head  60  shown  in  Fig.  15  in  that  a 
lever  174a  for  the  roving  of  the  full  bobbin  and  a  lever 
174b  for  the  roving  R  being  withdrawn  from  the  small 

65  bobbin  are  used  as  the  roving  holding  lever. 

o 
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Accordingly,  an  operating  bar  I82a  for  the  roving  of 
the  full  bobbin  and  an  operating  bar  I82b  for  the 
roving  R  are  disposed  as  the  operating  bar,  and  the 
roving  R  is  cut  upstream  of  the  portion  to  be  piled 
and  the  end  of  the  roving  of  the  full  bobbin  is  piled  on 
the  roving  R  of  the  small  bobbin,  and  the  roving- 
piecing  operation  is  performed  in  the  same  manner 
as  in  the  case  of  the  roving-piecing  head  60  shown  in 
Figs.  14  and  15. 

Still  another  example  of  the  roving-piecing  head 
60  is  shown  in  Figs.  17  and  18.  This  roving-piecing 
head  60b  is  characterized  in  that  a  roving  guide 
member  20I  is  arranged  below  the  body  I7I  A 
Y-shaped  roving  guide  groove  203  that  can  commu- 
nicate  with  the  roving  guide  groove  I73  of  the  body  I7I 
is  formed  on  the  top  end  portion  of  the  roving  guide 
member  20I,  and  the  rear  end  portion  of  the  roving 
guide  member  20I  is  swingably  pivoted  on  a 
projection  I7la  of  the  body  I7I  through  a  pivoting  pin 
205.  A  compression  spring  206  is  arranged  between 
the  portion  20la  of  the  roving  guide  member  20I  in 
the  rear  of  the  pivoting  pin  205  and  the  roving-piec- 
ing  head  supporting  bar  I48  to  urge  the  roving  guide 
member  20I  and  cause  it  to  abut  against  the  body  I7I. 
As  shown  in  Fig.  I7-(A),  a  cam  plate  204  is  secured  to 
the  side  portion  of  the  roving  guide  member  20I  on 
the  side  of  the  guide  groove  203.  When  this 
roving-piecing  head  60b  is  swung  toward  the 
trumpet  6,  the  cam  face  (top  face)  of  the  cam  plate 
204  abuts  against  the  supporting  rod  7  of  the  top 
arm  of  the  spinning  frame,  and  the  roving  guide 
member  20I  is  swung  downward  and  the  forward  end 
of  the  roving-piecing  head  60b,  that  is,  the  roving 
end  of  the  full  bobbin,  is  piled  on  the  roving  of  the 
small  bobbin.  This  state  is  shown  in  Fig.  18.  Where 
the  roving  is  composed  of  staple  having  a  long 
length,  the  brush  tip-like  end  of  the  roving  often 
protrudes  below  the  roving  guide  member  20I.  In  this 
case,  with  the  downward  swing  of  the  roving  guide 
member  20I,  the  protruding  end  of  the  roving  is 
contained  in  the  roving  guide  groove  203  and  the 
roving  end  of  the  full  bobbin  is  piled  on  the  roving  R 
of  the  small  bobbin.  In  each  of  the  roving-piecing 
heads  60,  60a,  and  60b,  if  the  roving  end  of  the  full 
bobbin  protrudes  below  the  roving  guide  groove,  the 
protruding  roving  end  is  bent  or  curved  by  abutment 
against  the  trumpet  6  and  is  not  inserted  or  is 
inserted  in  the  state  where  filaments  of  the  roving 
are  bent  or  curved,  and  yarn  breakage  often  occurs. 
However,  if  the  roving  end  of  the  full  bobbin  is 
contained  in  the  roving  guide  groove  and  is  piled  on 
the  roving  of  the  small  bobbin  in  this  state,  the 
roving-piecing  operation  can  be  assured. 

In  the  foregoing  embodiment,  after  the  roving- 
piecing  operation,  the  roving  of  the  small  bobbin 
during  spinning  is  cut  by  holding  the  roving  between 
the  roving  holding  lever  I74  and  the  nip  piece  I77  and 
pulling  and  cutting  the  roving  by  the  back  roller  5a. 
However,  within  the  scope  of  the  present  invention, 
there  may  be  adopted  a  method  in  which  sliding 
contact  is  produced  between  the  lower  face  of  the 
roving  holding  lever  I74  and  the  top  face  of  the  nip 
piece  I77  in  the  above-mentioned  embodiment  and 
the  roving  is  cut  by  the  lower  face  of  the  roving 
holding  lever  I74  and  the  top  face  of  the  nip  piece  I77 

like  scissors.  Furthermore,  the  reciprocating  move- 
ment  of  the  roving  holding  lever  I74  across  the  roving 
guide  groove  I73  may  be  accomplished  by  parallel 
movement  caused  by  fixing  the  roving  holding  lever 

5  I74  to  the  operating  bar  I82.  Where  roving  holding 
levers  I74  of  a  plurality  of  roving-piecing  heads  60  are 
operated  by  one  operating  bar  I82,  in  each  roving- 
piecing  head  60,  in  order  to  properly  hold  the  roving, 
it  is  preferably  a  spring  is  interposed  between  the 

10  roving  holding  lever  I74  and  the  operating  bar  I82. 
The  roving  hanging  plate  operating  mechanism 

will  now  be  described  with  reference  to  Fig.  9.  A  pair 
of  left  and  right  roving  hanging  plate  operating 
mechanisms  are  symmetrically  disposed.  The  roving 

75  hanging  plate  58  is  a  plate  for  hanging  the  roving  of 
the  full  bobbin,  in  which  piecing  is  completed,  on  the 
roving  guide  2.  For  this  purpose,  the  roving  hanging 
plate  58  should  be  moved  along  the  locus  II6  shown 
in  Fig.  9.  In  the  roving  exchanger  50  shown  in  Fig.  I, 

20  the  roving  hanging  plate  58  is  formed  as  one  plate 
extending  in  the  longitudinal  direction  of  the  roving 
exchanger  50.  According  to  the  roving  hanging  plate 
operating  mechanism,  the  downward  movement  of 
the  roving  hanging  plate  operating  rod  95  by  the 

25  roving  hanging  cam  68  of  the  operating  mechanism 
65  is  converted  to  the  movement  of  the  roving 
hanging  plate  along  an  intended  locus  through  the 
link  mechanism  comprising  inner  and  outer  links  I0I 
and  I02  in  combination.  More  specifically,  a  sector 

30  gear  I04  is  pivoted  on  the  body  51  through  a  pin  I09, 
and  by  the  downward  movement  of  the  roving 
hanging  plate  operating  rod  95,  the  sector  gear  I04  is 
turned  clockwise,  with  the  pin  I09  as  the  center, 
resulting  in  a  counterclockwise  turning  of  a  sector 

35  gear  I05.  This  sector  gear  I05  is  fixed  to  a  shaft  II2 
rotatably  and  slidably  supported  in  the  longitudinal 
direction  by  a  supporting  member  I03  attached  to 
the  body  51,  and  the  top  end  of  the  inner  link  I0I  is 
secured  to  the  shaft  II2.  The  lower  end  of  the  inner 

40  link  I0I  is  rotatably  pivoted  on  a  pin  H4a  planted  in  a 
connecting  ring  I07  and  a  pin  II5  planted  in  the  rear 
end  of  a  supporting  bar  I08.  A  shaft  II7  is  supported 
on  the  supporting  member  I03  rotatably  and  movably 
in  the  axial  direction,  and  one  end  of  the  connecting 

45  link  I06  is  rotatably  fixed  to  the  shaft  II7  and  the  other 
end  of  the  connecting  link  I06  is  rotatably  fixed  to  the 
shaft  II2,  so  that  the  movement  of  the  shaft  II2  in  the 
axial  direction  is  transmitted  to  the  shaft  II7.  The  top 
end  of  the  outer  link  I02  is  fixed  to  the  shaft  II7  and 

50  the  lower  end  of  the  outer  link  I02  is  connected  to  the 
connecting  pin  I07  through  a  pin  II3.  A  small  gear  II4 
is  wedged  to  the  pin  Il4a  planted  in  the  connecting 
link  I07  and  a  small  gear  II5  is  wedged  to  the  pin  H5a 
planted  in  the  supporting  lever  I08,  so  that  the  small 

55  gears  II4  and  II5  are  engaged  with  each  other.  The 
roving  hanging  plate  58  is  hung  on  and  fixed  to  the 
top  ends  of  both  the  supporting  levers  I08  (see  Fig. 
I).  Six  V-shaped  guiding  notches  are  arranged  on  the 
top  end  side  of  the  roving  hanging  plate  to  regulate 

60  the  position  of  the  roving  in  the  left-right  direction 
when  the  roving  of  the  full  bobbin,  in  which  piecing  is 
completed,  is  guided  to  the  roving  guide  2,  though 
these  notches  are  not  shown  in  the  drawings.  In  this 
construction,  with  the  counterclockwise  turning  of 

65  the  sector  gear  I05,  both  of  the  inner  and  outer  links 

9 
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iui  ana  I02  are  turned  counterclockwise,  and  when 
the  inner  link  I0I  is  brought  close  to  the  swinging  end 
thereof,  because  of  the  relationship  among  the 
connecting  lengths  of  the  inner  and  outer  links  I0I 
and  I02  and  the  connecting  link  I07,  the  connecting 
link  I07  is  turned  counterclockwise  with  the  pin  H4a 
as  the  fulcrum.  By  this  counterclockwise  turning  of 
the  connecting  pin  I07,  the  small  gear  II5  engaged 
with  the  small  gear  II4  is  turned  clockwise.  Accor- 
dingly,  the  top  end  of  the  roving  hanging  plate  58  is 
moved  along  the  locus  II6  shown  in  Fig.  9,  and  when 
the  top  end  of  the  roving  hanging  plate  58  reaches 
the  swinging  end  of  the  inner  link  I0I,  the  roving 
hanging  plate  58  is  inclined  toward  the  machine 
stand  above  the  roving  guide  2  to  guide  the  roving  of 
the  full  bobbin  into  the  roving  guide  2. 

The  mechanism  for  the  lateral  movement  of  the 
roving  hanging  plate  58  will  now  be  described.  The 
roving  hanging  plate  58  is  moved,  for  example,  by  20 
mm,  to  hang  the  roving  of  the  full  bobbin  on  the  nail 
2b  of  the  roving  guide  2  shown  in  Fig.  20,  and  this 
movement  is  accomplished  by  the  mechanism  59  for 
the  lateral  movement  of  the  roving  hanging  plate 
shown  in  Fig.  I.  The  mechanism  59  for  the  lateral 
movement  of  the  roving  hanging  plate  comprises  a 
reduction  gear-provided  motor  II7  secured  to  the 
body  51,  a  worm  II8  rotated  through  a  gear  H7a  by  the 
motor  II7  and  an  arm  II9  having  on  one  end  thereof  a 
worm  wheel  engaged  with  the  worm  IIS,  which  is 
selectively  swung  to  the  right  or  the  left  in  Fig.  I,  with 
a  pin  Il9a  as  the  center,  to  laterally  move  a  shaft  of 
the  roving  hanging  plate  operating  mechanism.  As 
shown  in  Fig.  9,  by  the  lateral  movement  of  the  shaft 
II2,  the  outer  link  I02  is  simultaneously  laterally 
moved  through  the  inner  link  I0I  and  connecting  link 
I06,  whereby  the  roving  hanging  plate  58  having  the 
roving  of  the  full  bobbin  held  thereon  is  also  laterally 
moved.  This  lateral  movement  of  the  roving  hanging 
plate  is  performed  in  the  state  where  the  roving 
hanging  plate  58  is  elevated  and  the  roving  is  guided 
in  the  roving  guide  2.  As  the  result,  the  roving  is  hung 
on  the  nail  2b  of  the  roving  guide  2. 

As  described  hereinbefore,  various  operating 
mechanisms,  each  having  a  motor,  are  arranged  in 
the  roving  exchanger.  As  is  apparent  from  the 
description  of  the  operation  of  the  roving  exchanger 
given  hereinafter,  movements  of  the  end  take-out 
nozzle,  roving-piecing  head,  roving  hanging  plate, 
full  bobbin  exchange  head,  and  small  bobbin 
exchange  head  are  performed  in  a  predetermined 
order.  Accordingly,  the  motors  of  the  above-men- 
tioned  various  operating  mechanisms  are  operated 
in  a  predetermined  order  based  on  instructions  from 
a  controller  300  arranged  in  the  body  51  of  the  roving 
exchanger  50,  whereby  exchange  between  the  full 
bobbin  and  the  small  bobbin  is  performed  and  the 
roving  of  the  full  bobbin  is  pieced  with  the  roving  of 
the  small  bobbin  during  spinning.  The  construction 
and  function  of  the  controller  are  well-known. 
Accordingly,  a  detailed  description  of  the  controller 
is  omitted. 

The  roving  exchange  operation  in  a  broad  sense, 
that  is,  roving  exchange  and  roving  piecing  between 
the  full  bobbin  and  the  small  bobbin,  which  is 
performed  by  using  the  roving  exchanger  50  having 

the  above-mentioned  structure  will  now  be  de- 
scribed.  At  first,  as  shown  in  Fig.  3,  when  with  the 
advance  of  the  spinning  operation,  the  bobbin 
suspended  from  the  front  bobbin  hanger  19  of  the 

5  creel  of  the  spinning  frame  becomes  a  small  bobbin 
Ic  and  the  bobbin  suspended  from  the  rear  bobbin 
hanger  20  becomes  a  medium  bobbin  lb,  the  guide 
roller  29  of  the  roving  exchanger  50  is  placed  on  the 
guide  rail  28  and  the  roving  exchanger  50  is  brought 

10  close  to  the  spinning  frame.  By  this  time,  a  full 
bobbin  la  has  been  suspended  on  the  spare  bobbin 
hanger  24  arranged  at  the  position  confronting  the 
front  bobbin  hanger  19  of  the  spinning  frame  on  the 
spare  rail  15  of  the  spinning  frame.  Note,  when  the 

15  bobbin  suspended  from  the  rear  bobbin  hanger  20 
becomes  small  and  roving  exchange  becomes 
necessary,  the  small  bobbin  is  arranged  in  the  front 
row  in  advance  by  using  the  above-mentioned  roving 
exchanger  50. 

20  The  roving  exchanger  50  is  travelled  along  the 
front  face  of  the  spinning  frame  by  driving  the  scroll 
cam  22  by  the  driving  motor  21,  and  is  stopped  at  the 
position  where  six  small  bobbins  Ic  are  located  at  the 
set  positions.  At  this  position,  a  series  of  roving 

25  exchange  and  roving-piecing  operations  are  carried 
out  in  sequence.  These  operations  will  now  be 
described  with  reference  to  Fig.  21. 

The  amount  of  the  roving  left  on  the  small  bobbin 
Ic  is  small  and  roving  exchange  is  necessary 

30  [Fig.  2I-(I)].  In  this  state,  as  shown  in  Fig.  2l-(2),  the 
full  bobbin  exchange  head  52  located  below  the  full 
bobbin  la  suspended  from  the  bobbin  hanger  24  of 
the  spare  rail  15  is  elevated  by  the  lift  mechanism  31, 
and  the  peg  53  of  the  full  bobbin  exchange  head  52 

35  is  fitted  with  the  lower  portion  of  the  full  bobbin  la 
and  the  full  bobbin  la  is  taken  out  from  the  bobbin 
hanger  24.  The  full  bobbin  exchange  head  52  having 
the  full  bobbin  la  placed  thereon  is  brought  down 
and  returned  to  the  original  position  shown  in 

40  Fig.  2I-(I).  Synchronously  with  the  falling  movement 
of  the  full  bobbin  exchange  head  52,  the  end 
take-out  nozzle  62  is  elevated  by  the  end  take-out 
nozzle  operating  mechanism,  and  the  end  take-out 
nozzle  62  is  stopped  at  the  position  where  the 

45  sucking  opening  of  the  end  take-out  nozzle  62  is 
located  at  the  position  corresponding  to  the  height 
of  the  roving  end  of  the  dropped  full  bobbin  la 
[Fig.  2l-(3)].  Then,  the  motor  54  of  the  peg  rotating 
mechanism  contained  in  the  full  bobbin  exchange 

50  head  52  is  rotated  counterclockwise,  when  seen 
from  above,  and  alternate  full  bobbins  having  the 
roving  end  on  the  side  opposite  to  the  end  take-out 
nozzle  62  are  rotated  by  180°  in  the  winding  direction 
to  move  the  roving  ends  of  these  full  bobbins  toward 

55  the  end  take-out  nozzle  62.  Then,  the  motors  54  and 
57  are  rotated  clockwise  to  rotate  the  six  full  bobbins 
in  the  rewinding  direction,  and  the  sucking  force  of 
the  blower  23  acts  on  the  end  take-out  nozzle  62. 
The  suction  opening  of  the  end  take-out  nozzle  62 

60  sucks  the  roving  end  of  the  corresponding  full 
bobbin  la  to  take  out  the  roving  end  of  the  full  bobbin 
la  [Fig.  2l-(4)].  While  the  rotation  of  the  full  bobbin 
and  suction  by  the  end  take-out  nozzle  62  are 
continued,  the  end  take-out  nozzle  62  is  brought 

65  down  and  returned  to  the  original  position,  and  the 

0 
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groove  173  of  the  roving-piecing  head  60  [Fig.  2l-(5)]. 
The  solenoid  185c  of  the  roving-piecing  head  60  is 
energized  to  actuate  the  roving  holding  lever  174  to 
hold  the  roving  of  the  full  bobbin  between  the  roving 
holding  portion  175  and  the  nip  piece  176.  Simultane- 
ously,  the  roving-piecing  head,  which  has  been  kept 
at  the  downwardly  vertical  posture,  is  set  at  the 
substantially  horizontal  posture  by  the  roving-piec- 
ing  head  operating  mechanism.  At  this  point,  the 
roving  of  the  full  bobbin  la  is  caught  by  the  comb 
attached  to  the  interior  of  the  top  end  of  the  end 
take-out  nozzle  62  and  is  cut  between  the  holding 
point  in  the  roving-piecing  head  60  and  the  end 
take-out  nozzle  62  to  form  a  roving  end  [Fig.  2l-(6)]. 
The  roving-piecing  head  60  holding  the  roving  of  the 
full  bobbin  having  the  formed  roving  end  is  advanced 
toward  the  draft  zone  5  of  the  spinning  frame  by  the 
roving-piecing  head  operating  mechanism.  The 
advance  of  the  roving-piecing  head  60  is  once 
stopped  and  the  roving-piecing  head  60  is  laterally 
moved  by  1/2  spindle  pitch  toward  the  trumpet  6  in 
which  the  roving  of  the  small  bobbin  is  guided  (to  the 
right  in  Fig.  4)  by  the  roving-piecing  head  lateral 
movement  mechanism  61  and  set  at  a  position  in  the 
longitudinal  direction  of  the  spinning  frame,  which 
corresponds  to  the  trumpet  6  located  upstream  of 
the  draft  zone  5  of  the  spinning  frame.  Then,  the 
advance  is  conducted  and  the  roving  end  of  the  full 
bobbin  reaches  above  the  trumpet  6.  Where  the 
roving-piecing  head  60b  is  used,  the  state  shown  in 
Fig.  18  is  brought  about.  At  this  point,  the  roving  of 
the  small  bobbin  during  spinning  is  introduced  into 
the  roving  guide  groove  173  of  the  roving-piecing 
lead  60  and  is  piled  on  the  roving  of  the  full  bobbin. 
rVhen  the  roving-piecing  head  60  is  advanced,  the 
full  bobbin  is  rotated  counterclockwise  by  the  peg 
@otation  mechanism  of  the  full  bobbin  exchange 
lead  52  to  unwind  the  roving  and  prevent  breakage 
jf  the  roving  by  the  advance  of  the  roving-piecing 
lead  69.  Simultaneously,  to  maintain  slackening  of 
he  unwound  roving,  the  roving  hanging  plate  58  is 
slightly  elevated  by  the  roving  hanging  plate  operat- 
ng  mechanism.  After  stopping  the  advance  of  the 
oving-piecing  head  60,  the  solenoids  185a  and  186b 
)f  the  roving-piecing  head  60  are  energized  and  the 
oving  holding  lever  174  is  turned  to  the  neutral 
>osition  to  release  the  holding  of  the  roving  of  the 
ull  bobbin,  and  the  released  roving  of  the  full  bobbin 
a  is  guided  by  the  roving  of  the  small  bobbin  during 
spinning  and  inserted  into  the  trumpet  6  together 
vith  the  roving  of  the  small  bobbin.  After  the  roving 
md  of  the  full  bobbin  la  is  held  by  the  back  roller  5a 
)f  the  draft  zone  5,  the  solenoid  185b  of  the 
oving-piecing  head  60  is  energized,  the  roving 
lolding  lever  174  is  further  turned  and  the  roving  of 
he  small  bobbin  is  held  between  the  roving  holding 
>ortion  175  and  the  nip  piece  177.  Since  the  roving  of 
he  small  bobbin  is  held  by  the  roving-piecing  head 
O,  the  roving  is  drafted  and  cut  between  the 
oving-piecing  head  60  and  the  back  roller  5a 
Fig.  2l-(7)].  The  full  bobbin  la  in  which  roving  piecing 
las  been  completed  is  elevated  again  close  to  the 
pare  bobbin  hanger  24  by  the  full  bobbin  exchange 
iead  52  to  an  extent  such  that  the  full  bobbin  la  is 

noi  anacnea  to  tne  spare  bobbin  hanger  24,  and  is 
then  stopped.  At  this  point,  the  full  bobbin  la  is 
rotated  counterclockwise  by  the  peg  rotation  me- 
chanism  of  the  full  bobbin  exchange  head  52  to 

5  unwind  the  roving  and  prevent  breakage  of  the 
roving  by  the  raising  of  the  full  bobbin  la.  Simultane- 
ously,  the  roving  hanging  plate  58  is  elevated  again 
to  the  point  near  the  roving  guide  2  to  hold  the  slack 
in  the  unwound  roving  of  the  full  bobbin  la.  During 

w  this  period,  the  solenoids  I85a  and  I85d  of  the 
roving-piecing  head  60  are  energized  to  move  the 
roving  holding  lever  I74  to  the  neutral  position, 
whereby  the  roving  of  the  small  bobbin  is  released 
from  holding  by  the  roving  holding  lever  I74,  and 

15  simultaneously,  the  roving-piecing  head  is  retreated 
and  stopped  at  the  position  where  the  roving  of  the 
full  bobbin  la  is  taken  out  from  the  roving-piecing 
head  60  [Fig.  2l-(8)].  The  small  bobbin  exchange 
head  55  is  advanced  to  the  position  just  below  the 

30  small  bobbin  of  the  front  row  of  the  creel  by  the 
forward-backward  movement  mechanism  and  lift 
mechanism,  and  the  small  bobbin  exchange  head  55 
is  elevated  to  take  out  the  small  bobbin  Ic  from  the 
front  bobbin  hanger  19  [Fig.  2l-(9)].  The  small  bobbin 

?5  exchange  head  55  having  the  small  bobbin  placed 
thereon  is  dropped  [Fig.  2I-(I0]  and  is  retreated  and 
returned  to  the  original  position  [Fig.  2I-(II)J.  The 
small  bobbin  is  rotated  clockwise,  seen  from  above, 
by  the  peg  rotation  mechanism  contained  in  the 

W  small  bobbin  exchange  head  to  wind  the  cut  roving. 
When  the  small  bobbin  exchange  head  55  is 
returned  to  the  original  position,  the  full  bobbin 
exchange  head  52  is  dropped  and  returned  to  the 
original  position.  At  this  point,  the  full  bobbin  la  is 

15  rotated  clockwise  in  an  appropriate  quantity  by  the 
peg  rotation  mechanism  of  the  full  bobbin  exchange 
head  52  to  wind  the  roving  and  maintain  appropriate 
slack  in  the  roving  produced  by  dropping  the  full 
bobbin  exchange  head  52.  After  the  roving  hanging 

'O  plate  56  is  fully  elevated,  the  roving  hanging  plate  58 
is  laterally  moved  by  the  roving  hanging  plate  lateral 
movement  mechanism  59  to  hang  the  roving  of  the 
full  bobbin  la  on  the  roving  guide  2  arranged  in  the 
spinning  frame.  Simultaneously,  the  roving-piecing 

5  head  60  is  retreated  and  returned  to  the  original 
position.  During  the  retreating  movement,  the  re- 
treat  of  the  roving-piecing  head  60  is  stopped,  and 
the  roving-piecing  head  60  is  laterally  moved  and 
returned  to  the  position  corresponding  to  the 

o  bobbin  on  the  creel  with  respect  to  the  longitudinal 
direction  of  the  spinning  frame  [Fig.  2I-(I2)J.  The 
roving-piecing  head  60  which  has  completed  the 
retreat  is  returned  to  the  vertical  state  from  the 
horizontal  state  [Fig.  2I-(I3)].  The  full  bobbin  ex- 

5  change  head  52  is  advanced  to  the  position  just 
below  the  front  bobbin  hanger  19  and  is  elevated  to 
attach  the  full  bobbin  la  to  the  bobbin  hanger  19.  At 
this  time,  the  full  bobbin  la  is  rotated  clockwise  in  an 
appropriate  quantity  by  the  peg  rotation  mechanism 

o  of  the  full  bobbin  exchange  head  52  to  maintain  the 
appropriate  slack  in  the  roving  produced  by  advance 
and  retreat  of  the  full  bobbin  exchange  head  52. 
Then,  the  small  bobbin  exchange  head  55  is 
advanced  to  the  point  just  below  the  spare  bobbin 

5  hanger  24  of  the  spare  rail  15  and  is  elevated  to  attach 
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u  ic  oiiiQn  uuuuin  iu  nits  uuuuiii  nangerii4.  ine  roving 
hanging  plate  58  is  dropped,  laterally  moved  to  a 
midway  point  and  returned  to  the  original  position 
[Fig.  2I-(I4)].  The  small  bobbin  exchange  head  55  is 
dropped,  retreated,  and  returned  to  the  original 
position  [Fig.  2I-(I5)]. 

Thus,  one  cycle  of  the  roving  exchange  operation 
is  completed,  and  the  roving  exchange  50  is  laterally 
moved  by  a  distance  corresponding  to  six  bobbins 
of  the  front  bobbin  hanger  19,  and  is  then  stopped. 
Thus,  the  roving  exchange  operation  is  repeated 
from  one  end  of  the  spinning  frame  to  the  other  end. 

The  roving  exchange  and  roving-piecing  opera- 
tions  may  be  also  performed  according  to  the 
following  procedures  by  the  roving  exchanger  50. 
The  full  bobbin  exchange  head  52  is  elevated  to 
attach  the  full  bobbin  la  to  the  peg  53  [Fig.  2l-(2)]  and 
the  small  bobbin  exchange  head  55  is  advanced  and 
elevated  to  take  out  the  small  bobbin  Ic  from  the 
front  bobbin  hanger  and  then  returned  to  the  original 
position.  Where  the  positional  relationship  shown  in 
Fig.  2I-(II)  is  established  between  the  full  bobbin  la 
and  the  small  bobbin  Ic,  the  roving  of  the  small 
bobbin  Ic  is  spun  out.  Then,  the  full  bobbin  exchange 
lead  52  is  brought  down,  and  after  the  roving  end  is 
taken  out  from  the  full  bobbin  la,  as  described 
lereinbefore,  the  roving  end  is  held  by  the  roving- 
Diecing  head  60  and  is  guided  above  the  trumpet  to 
affect  roving  piecing.  After  roving-piecing,  the  full 
Dobbin  la  is  suspended  on  the  front  bobbin  hanger 
9,  and  after  the  roving  suspended  from  the  roving 
juide  2  is  wound,  the  small  bobbin  Ic  is  suspended 
on  the  spare  bobbin  hanger  24  of  the  spare  rail. 

Where  roving  piecing  is  thus  carried  out  while  the 
small  bobbin  Ic  during  spinning  is  placed  on  the  peg 
56  of  the  small  bobbin  exchange  head  55,  the  small 
oobbin  Ic  should  be  rotated  counterclockwise  to 
jroduce  an  appropriate  amount  of  slack  so  that  the 
spun  roving  between  the  small  bobbin  Ic  and  the 
oving  guide  2  does  not  interfere  with  the  full  bobbin 
a  located  in  the  front  of  the  small  bobbin  Ic,  and  the 
inwinding  rotation  of  the  small  bobbin  Ic  should  be 
:ontinued  at  a  speed  corresponding  to  the  quantity 
)f  the  roving  until  the  roving-piecing  operation  is 
erminated.  According  to  this  method,  however,  at 
he  time  of  the  exchange  between  the  full  bobbin  la 
md  the  small  bobbin  Ic  after  roving  piecing  in  the 
jmbodiment  shown  in  Fig.  21,  the  operation  of 
etreating  the  full  bobbin  upward  for  avoiding 
nterference  between  both  bobbins  [the  operation  of 
he  full  bobbin  la  in  Figs.  2l-(9)  through  2I-(II)]  can  be 
>mitted. 

In  the  present  embodiment,  since  the  roving-piec- 
rtg  head  60  is  arranged  so  that  it  confronts  the 
:enter  of  the  full  bobbin  la,  midway  in  the  advancing 
novement,  the  roving-piecing  head  60  is  laterally 
noved  by  1/2  spindle  pitch  to  confront  the  trumpet  6. 
'his  lateral  movement  by  1/2  spindle  pitch  is  carried 
>ut  in  such  a  manner  that,  in  one  spinning  frame,  if 
he  roving-piecing  head  60  is  first  moved  laterally  to 
he  left,  at  the  time  of  subsequent  roving  exchange, 
he  roving-piecing  head  60  is  moved  laterally  to  the 
ight.  Namely,  by  carrying  out  a  leftward  lateral 
novement  and  rightward  lateral  movement  alter- 
lately,  the  roving-piecing  head  60  is  guided  to  the 

position  above  the  trumpet  6  on  the  side  where  the 
roving  is  spun  out  from  the  small  bobbin  Ic.  If  the 
roving  exchanger  is  designed  so  that  the  roving- 
piecing  head  60  and  the  end  take-out  nozzle  62  can 

5  be  laterally  moved  by  one  spindle  pitch  and  the  end 
of  the  roving  of  the  full  bobbin  la  can  be  taken  out  at 
the  position  corresponding  to  the  trumpet  6,  the 
lateral  movement  of  the  roving-piecing  head  60 
midway  in  the  advancing  movement  need  not  to  be 

10  performed.  In  this  case,  before  the  roving  end  is 
taken  out  from  the  full  bobbin  la,  the  roving-piecing 
head  60  and  end  take-out  nozzle  62  are  moved  to  the 
position  confronting  the  trumpet  6  to  which  the 
roving  of  the  small  bobbin  Ic  is  inserted.  Further- 

15  more,  when  the  end  take-out  nozzle  62  is  arranged 
at  the  position  confronting  the  trumpet  6  and  the 
roving-piecing  head  60  is  located  so  that  it  can  be 
moved  by  one  spindle  pitch,  the  lateral  movement  of 
the  roving-piecing  head  midway  in  the  advancing 

20  movement  and  no  lateral  movement  of  the  roving- 
piecing  head  60  are  effected  alternately.  When  the 
sucking  air  stream  of  the  end  take-out  nozzle  62  is 
an  air  current  turning  in  the  reverse  direction  to  the 
twisting  direction  of  the  roving,  the  roving  end 

25  sucked  in  the  end  take-out  nozzle  62  from  the  full 
bobbin  la  is  untwisted  and  the  roving  is  separated 
into  filaments.  Furthermore,  there  may  be  adopted  a 
method  in  which  the  roving  end  from  the  full  bobbin 
la  is  taken  out  by  sticking  the  roving  end  to  a  brush,  a 

JO  moquette  or  the  like.  When  the  roving  exchanger  is 
designed  so  that  the  sucking  opening  of  the  end 
take-out  brush  or  end  take-out  nozzle  62  is  vertically 
movable  between  the  stand-by  position  of  the  roving 
exchanger  60  and  the  position  confronting  the 

15  periphery  of  the  full  bobbin  la  suspended  from  the 
spare  rail,  the  roving  end  of  the  full  bobbin  la  can  be 
taken  out  and  pieced  while  the  full  bobbin  la  is  kept 
in  the  state  suspended  from  the  spare  rail,  and  after 
termination  of  the  roving-piecing  operation,  the 

to  small  bobbin  Ic  can  be  taken  out  and  roving 
exchange  can  be  then  carried  out.  However,  in  this 
case,  the  quantity  of  the  vertical  movement  of  the 
end  take-out  brush  or  nozzle  should  be  increased, 
resulting  in  increase  of  the  movement  of  the  roving 

'5  exchanger  50.  In  the  foregoing  embodiment,  after 
roving  piecing,  the  roving  of  the  small  bobbin  during 
spinning  is  cut  by  holding  the  roving  between  the 
roving  holding  lever  174  and  the  nip  piece  177  and 
stretching  and  breaking  the  roving  by  the  back  roller 

V  5a.  However,  even  if  sliding  contact  is  produced 
between  the  lower  face  of  the  roving  holding  lever 
174  and  the  upper  face  of  the  nip  piece  177  of  the 
foregoing  embodiment  and  the  roving  is  cut  by  the 
lower  face  of  the  roving  holding  lever  174  and  the 

5  upper  face  of  the  nip  piece  177,  like  scissors,  this 
modification  does  not  deviate  from  the  scope  of  the 
present  invention.  The  reciprocative  movement  of 
the  roving  holding  lever  across  the  roving  guide 
groove  173  may  be  replaced  by  the  parallel  move- 

0  ment  while  securing  the  roving  holding  lever  174  to 
the  operating  bar  182.  Moreover,  when  roving  holding 
levers  174  of  a  plurality  of  roving-piecing  heads  60  are 
operated  by  one  operating  bar  182,  in  order  to  ensure 
holding  of  the  roving  in  each  roving-piecing  head  60, 

5  preferably  a  spring  is  interposed  between  the  roving 
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holding  lever  I74  and  the  operating  bar  I82. 
According  to  the  roving-piecing  method  of  the 

present  invention,  roving-piecing  can  be  accom- 
plished  by  a  simple  operation  in  a  short  time  during 
the  operation  of  the  spinning  frame,  and  automation 
of  the  roving-piecing  operation  can  be  attained. 
Furthermore,  by  automatically  performing  the  opera- 
tion  of  hanging  the  roving  of  the  full  bobbin,  in  which 
roving  piecing  has  been  completed,  on  the  roving 
guide,  complete  automation  of  roving-piecing  and 
roving  exchange  can  be  attained.  Moreover,  if  the 
roving-piecing  head  of  the  present  invention  is  used 
for  carrying  out  the  above-mentioned  roving-piecing 
method,  roving-piecing  can  be  assured. 

7.  A  roving-piecing  head  as  set  forth  in  claim 
6,  wherein  the  roving-piecing  head  comprises  a 
roving  guide  member  having  a  roving  guide 
groove  that  can  communicate  with  the  roving 

5  guide  groove  of  the  body  and  a  cam  plate,  and 
capable  of  being  swingably  pivotable  on  the 
body,  and  the  roving-piecing  head  further 
comprises  a  spring  arranged  to  cause  said 
roving  guide  member  to  abut  against  the  body. 

10 

Claims 

1.  A  roving-piecing  method  in  a  spinning  20 
frame,  characterized  in  that  when  a  wound 
diameter  of  a  roving  bobbin  suspended  from  a 
bobbin  hanger,  from  which  a  roving  is  with- 
drawn,  is  reduced,  and  roving  exchange  be- 
comes  necessary,  the  end  of  a  roving  on  a  full  25 
bobbin  to  be  exchanged  with  the  small  bobbin 
is  taken  out,  said  end  of  the  roving  is  held  and 
guided  above  a  trumpet,  said  end  of  the  roving 
is  piled  on  the  roving  of  the  small  bobbin  during 
spinning,  holding  of  the  end  of  the  roving  of  the  30 
full  bobbin  is  released,  and  then,  the  roving  of 
the  small  bobbin  is  cut  to  effect  roving-piecing. 

2.  A  roving-piecing  method  in  a  spinning 
frame  according  to  claim  I,  wherein  a  sucking 
opening  of  an  end  take-out  nozzle  is  arranged  35 
to  confront  the  periphery  of  the  full  bobbin,  the 
full  bobbin  is  rotated  in  the  rewinding  direction 
to  suck  the  roving  end  into  said  sucking 
opening,  and  then  the  end  take-out  nozzle  is 
moved  to  take  out  the  roving  end  along  a  40 
predetermined  length. 

3.  A  roving-piecing  method  in  a  spinning 
frame  according  to  claim  I,  wherein  the  roving  of 
the  small  bobbin  is  held  upstream  of  the  piled 
portion  to  cut  the  roving  of  the  small  bobbin  45 
during  spinning. 

4.  A  roving-piecing  method  in  a  spinning 
frame  according  to  claim  I,  wherein  after  roving 
piecing,  the  operation  of  hanging  the  pieced 
roving  withdrawn  from  the  full  bobbin  on  a  50 
roving  guide  is  carried  out. 

5.  A  roving-piecing  method  in  a  spinning 
frame  according  to  claim  4,  wherein  the  pieced 
roving  withdrawn  from  the  full  bobbin  is  guided 
above  the  roving  guide  and  is  then  laterally  55 
moved  to  hang  the  roving  on  the  roving  guide. 

6.  A  roving-piecing  head  comprising  a  body 
having  a  roving  guide  groove  formed  in  a  top 
end  portion  thereof,  a  roving  holding  lever 
mounted  on  the  body,  which  is  capable  of  60 
reciprocating  across  said  guide  groove,  and  a 
roving  holding  member  arranged  on  the  body 
on  both  sides  of  said  guide  groove  to  co-ope- 
rate  with  the  roving  holding  lever  for  holding  a 
roving.  65 
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