
J  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

0  3 1 4   0 8 9  

A 1  
©  Publication  number: 

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

©  in tc lADOIH  9/18  ,  D01H  9/10  , 
B65H  67/06  ,  B65G  3 5 / 0 6  

@  Application  number:  88117812.3 

(§)  Date  of  filing:  26.10.88 

@  Applicant:  Kabushiki  Kaisha  Toyoda 
Jidoshokki  Seisakusho 
1,  Toyoda-cho  2-chome,  Kariya-shi 
Alchi-ken(JP) 

Applicant:  NISSHINBO  INDUSTRIES,  INC. 
3-10,  Nihonbashi  Yokoyama-cho 
Chuo-ku  Tokyo(JP) 

©  Inventor:  Kawasaki,  Yoshio 
10-9,  Azuma-cho 
Shimada-shi  Shizuoka(JP) 
Inventor:  Horibe,  Tatutake 
1433,  Zenzaemon 
Fujieda-shi  Shizuoka(JP) 
Inventor:  Nakamura,  Haruyoshi 
Kabushiki  Kaisha  Toyoda  Jidoshokki 
Seisakusho 
1,  Toyoda-cho  2-chome  Kariya-shi  Aichi(JP) 
Inventor:  Morita,  Takayuki 
Kabushiki  Kaisha  Toyoda  Jidoshokki 
Seisakusho 
1,  Toyoda-eho  2-chome  Kariya-shi  Aichi(JP) 

0   Representative:  Haecker,  Walter  et  al 
Patentanwaltskanzlei  Hoger,  Stellrecht  & 
Partner  Uhlandstrasse  14c 
D-7000  Stuttgart  1(DE) 

(g)  Priority:  27.10.87  JP  164763/87  U 

©  Date  of  publication  of  application: 
03.05.89  Bulletin  89/18 

©  Designated  Contracting  States: 
CH  DE  ES  IT  LI 

©  Apparatus  for  displacing  a  row  of  peg-trays  in  a  textile mill. 

(9).  A  coefficient  of  kinetic  friction  between  the  lower 
surface  of  the  peg-tray  (9)  and  the  conveyor  belt 
(13)  being  larger  than  that  between  the  supporting 
means  (21,  42,  50,  60)  and  the  conveyor  belt  (13). 

OJ©  An  apparatus  for  transporting  a  row  of  peg-trays 
00(9)  in  a  textile  mill,  comprising  a  linear  guiding 
©  element  (14)  arranged  along  a  transportation  path 
^f  (15)  of  the  peg-tray  (9),  for  guiding  the  peg-tray  (9) 
•"while  in  contact  with  the  upper  surface  of  the  peg- 
^t ray  (9),  conveyor  belt  (13)  arranged  in  parallel  to  the 
O  guiding  element  (14)  so  that  the  peg-tray  (9)  is 

^  sandwiched  between  the  guiding  element  (14)  and 
Ujthe  conveyor  belt  (13),  and  means  (19,  21,  22;  40; 

42,  44;  50;  60,  64)  for  supporting  the  conveyor  belt 
(13)  in  contact  with  the  lower  surface  of  the  peg-tray 

Fig.  3 ( b )  18  ~ 
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APPARATUS  FOR  DISPLACING  A  ROW  OF  PEG-TRAYS  IN  A  TEXTILE  MILL 

which  is  suitably  built-in  in  a  compact  doffer  for  a 
spinning  frame. 

These  objects  are  achieved  by  an  apparatus 
for  transporting  a  row  of  peg-trays  in  a  textile  mill, 

5  comprising  a  linear  guiding  element  arranged  along 
a  transportation  path  of  the  peg-tray,  for  guiding 
the  peg-tray  while  in  contact  with  the  upper  surface 
of  the  peg-tray,  a  conveyor  belt  arranged  in  parallel 
to  the  guiding  element  while  the  peg-tray  is  sand- 

10  wiched  between  the  guiding  element  and  the  con- 
veyor  belt,  and  means  for  supporting  the  conveyor 
belt  to  be  in  contact  with  the  lower  surface  of  the 
peg-tray.  The  apparatus  is  characterized,  according 
to  the  present  invention,  in  that  a  coefficient  of 

75  kinetic  friction  between  the  lower  surface  of  the 
peg-tray  and  the  conveyor  belt  is  larger  than  that 
between  the  supporting  means  and  the  conveyor 
belt. 

The  conveyor  belt  preferably  comprises  an  up- 
20  permost  portion  having  a  lower  coefficient  of  kinetic 

friction  and  in  contact  with  the  supporting  means, 
and  a  lowermost  portion  having  a  higher  coefficient 
of  kinetic  friction  and  in  contact  with  the  peg-tray. 

The  supporting  means  preferably  comprises  a 
25  roller  in  rolling  contact  with  the  conveyor  belt. 

In  an  alternative  embodiment,  the  supporting 
means  may  comprise  a  guide  block  having  a  re- 
cess  in  the  cross-section  thereof  suitable  for  re- 
ceiving  the  conveyor  belt,  and  resiliency  supported 

30  from  a  stationary  frame  to  bias  the  conveyor  belt 
toward  the  peg-tray. 

In  a  further  embodiment,  the  supporting  means 
may  comprise  a  blade  spring  for  directly  and  resii- 
iently  supporting  the  conveyor  belt  to  bias  the  latter 

35  toward  the  peg-tray. 

BACKGROUND  OF  THE  INVENTION 

»  
1  .  Field  of  the  Invention 

The  present  invention  relates  to  a  transporta- 
tion  of  bobbins  in  a  textile  mill,  particularly  between 
a  spinning  process  and  a  winding  process,  while 
each  the  bobbin  is  mounted  on  a  peg-tray. 

2.  Description  of  the  Related  Arts 

As  described  in  Japanese  Unexamined  Patent 
Publication  No.  60-5247,  a  transportation  system 
utilizing  a  peg-tray  is  preferable  to  the  conventional 
conveyor  system  when  full  bobbins  produced  in  a 
spinning  process  are  transported  to  a  winding  pro- 
cess  and  empty  bobbins  discharged  from  the  wind- 
ing  process  are  returned  to  the  spinning  process 
through  a  conveying  means  directly  connecting 
both  processes.  An  apparatus  for  displacing  the 
peg-tray  is  disclosed,  for  example,  in  Japanese 
Unexamined  Utility  Model  Publication  No.  61- 
202471  and  Japanese  Unexamined  Patent  Publica- 
tion  No.  62-27278,  in  which  a  peg-tray  is  inserted 
into  a  gap  between  a  pair  of  guide  rails,  each 
confronting  the  other  and  having  a  C-shaped  cross- 
section,  and  conveyed  by  a  conveyor  belt  while  the 
lower  surface  of  the  peg-tray  is  in  contact  there- 
with. 

When  the  peg-tray  is  laid  on  the  conveyor  belt 
under  its  own  gravity,  however,  it  is  difficult  to 
displace  the  same  along  a  steeply  rising  slope, 
whereby  the  transportation  path  must  be  prolonged 
in  comparison  with  a  case  in  which  a  steep  slope  is 
adopted.  To  solve  this  drawback,  the  peg-tray  may 
be  biased  to  the  guide  rails  by  the  resiliency  of  the 
conveyor  belt  so  that  the  peg-tray  is  always  sup- 
ported  by  the  guide  rails.  This,  however,  results  in 
an  increase  of  a  frictional  resistance  between  a  belt 
guide  and  the  conveyor  belt,  which  in  turn  causes 
rapid  wear  of  the  conveyor  belt  and  the  guide 
thereof  and  the  biasing  effect  of  the  conveyor  belt 
is  lost  in  a  shorter  period. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

40  The  further  advantages  and  features  of  the 
present  invention  will  be  more  apparent  from  the 
following  description  with  reference  to  the  drawings 
illustrating  the  preferred  embodiments  according  to 
the  present  invention:  wherein; 

45  Fig.  1  is  a  perspective  view  illustrating  a 
relationship  between  a  doffer  and  a  spinning  frame, 
in  which  an  apparatus  according  to  the  present 
invention  is  incorporated; 

Fig.  2  is  a  back  cross-sectional  view  of  the 
so  doffer  shown  in  Fig.  1  ; 

Fig.  3(a)  is  a  diagrammatic  side  sectional 
view  of  an  apparatus  for  transporting  a  peg-tray 
according  to  the  present  invention; 

Fig.  3(b)  is  a  section  taken  along  the  line  A-A 
of  Fig.  3(a); 

SUMMARY  OF  THE  INVENTION 

Therefore,  an  object  of  the  present  invention  is 
to  provide  an  apparatus  for  transporting  a  peg-tray 
along  a  path  having  a  desired  configuration. 

Another  object  of  the  present  invention  is  to 
provide  an  apparatus  for  transporting  a  peg-tray, 
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elements  14.  This  distorted  transportation  path 
moves  the  peg-tray  9A  with  an  empty  bobbin  taken 
into  the  doffer  1  through  the  entry  plate  10  upward 
to  bring  the  same  to  a  position  corresponding  to 

5  but  above  a  full  bobbin  F  mounted  on  the  spindle 
&  The  empty  bobbin  E  is  unloaded  from  the  peg- 
tray  9A  in  this  position.  The  transportation  path 
then  moves  the  peg-tray  9  thus  unloaded  down- 
ward  to  bring  the  same  to  a  position  corresponding 

10  to  the  lower  portion  of  the  spindle  8.  The  peg-tray 
9  is  loaded  with  the  full  bobbin  F  doffed  from  the 
spindle  8  in  this  position.  The  transportation  path 
moves  the  peg-tray  9B  thus  loaded  downward  to 
bring  the  same  to  the  vicinity  of  the  exit  plate  1  1  .  A 

75  conveyor  belt  13  of  the  distorted  transportation 
path  15  is  guided  by  a  plurality  of  pulleys  16  to 
have  three  horizontal  areas;  a  first  areas  running  in 
parallel  to  the  conveyor  belt  7  at  a  height  cor- 
responding  to  that  of  the  latter,  a  second  area 

20  runni.ng  in  parallel  to  the  spindle  rail  6  at  a  height 
corresponding  to  that  of  the  lower  portion  of  the 
spindle,  and  a  third  area  running  in  parallel  to  the 
spindle  rail  6  at  a  height  above  the  full  bobbin  F 
mounted  on  the  spindle  8.  It  should  be  noted  that 

25  the  conveyor  belt  13  runs  in  the  first  area  in  the 
running  direction  of  the  doffer  1  . 

As  shown  in  Figs.  3(a)  and  3(b),  a  plurality  of 
brackets  17,  each  having  a  U-shape  cross-section, 
are  fixedly  secured  on  a  rear  inner  wall  1a  of  the 

30  doffer  1  at  a  distance  therebetween  along  the  peg- 
tray  transportation  path.  A  pair  of  support  members 
18  are  secured  to  the  free  ends  of  each  bracket 
and  opposing  each  other.  Each  support  member  18 
fixedly  supports,  at  the  free  end  of  the  inner  wall 

35  thereof,  a  continuous  linear  guide  member  14  ex- 
tending  lengthwise  along  the  transportation  path. 
Similarly,  in  each  area  between  the  respective  ad- 
jacent  brackets  17,  one  or  more  guide  brackets  19, 
each  having  a  U-shaped  cross-section  are  fixedly 

40  secured  on  the  rear  inner  wail  la  of  the  doffer  1 
along,  the  transportation  path.  A  pair  of  L-shaped 
stops  20  are  secured  to  the  free  ends  of  each  the 
guide  brackets  19,  and  opposing  each  other.  In  a 
central  space  of  the  guide  bracket  19  is  fitted  a 

45  guide  block  21  having  a  U-shaped  cross-section, 
so  that  it  is  slidably  movable  up  and  down  but 
cannot  be  displaced  lengthwise  of  the  transporta- 
tion  path  due  to  the  engagement  of  a  projection 
21b  of  the  guide  block  21  with  a  slot  19b  formed 

50  on  the  inner  wall  of  the  guide  bracket  19.  The 
conveyor  belt  13  is  slidingly  guided  by  the  guide 
block  21  while  passing  through  a  central  groove 
21a  thereof,  while  the  guide  block  21  is  retained 
within  the  guide  bracket  19. 

55  A  pair  of  coil  springs  22  are  intervened  be- 
tween  the  rear  inner  wall  1a  of  the  doffer  1  and  the 
guide  block  21  at  the  opposite  end  region  thereof 
to  bias  the  latter  toward  the  linear  guiding  elements 

Fig.  4(a)  is  a  view  similar  to  Fig.  3(a),  illus- 
trating  another  embodiment  of  the  present  inven- 
tion; 

Fig.  4(b)  is  a  section  taken  along  the  line  B- 
B  of  Fig.  4(a); 

Fig.  5(a)  is  a  view  similar  to  Fig.  3(a)  and  4- 
(a),  illustrating  a  further  embodiment  of  the  present 
invention; 

Fig.  5(b)  is  a  section  taken  along  the  line  C- 
C  of  Fig.  5(a); 

Fig.  6(a)  is  a  view  similar  to  Figs.  3(a),  4(a) 
and  5(a),  illustrating  a  still  further  embodiment  of 
the  present  invention; 

Figs.  6(b)  through  6(d)  are  possible  sections, 
respectively,  taken  along  the  line  D-D  of  Fig.  6(a); 

Fig.  7  and  8  are  views  similar  to  Fig.  3(b), 
respectively,  illustrating  other  embodiments  of  the 
present  invention;  and 

Fig.  9  is  a  diagrammatic  side  view  illustrating 
an  application  of  the  present  invention  to  a  bobbin 
transportation  between  a  spinning  process  and  a 
winding  process. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

With  reference  to  Figs.  1  and  2,  an  auto-doffer 
1  is  provided  so  as  to  be  movable  along  a  ring 
spinning  frame  by  a  driving  torque  generated  by  a 
motor  4,  which  is  transmitted  to  the  doffer  1 
through  a  screw  roller  5  engaged  with  a  series  of 
pins  3  secured  at  a  distance  on  a  rail  2.  A  con- 
veyor  belt  7  extends  beneath  a  spindle  rail  6  in 
parallel  thereto  and  is  adapted  to  carry  thereon  a 
peg-tray  9  having  a  diameter  substantially  equal  to 
an  arrangement  pitch  of  a  spindle  8  of  the  spinning 
frame.  A  plurality  of  peg-trays  9A,  each  carrying  an 
empty  bobbin,  are  arranged  on  the  conveyor  7  so 
that  each  bobbin  corresponds  to  a  spindle  8. 

As  shown  in  Fig.  1,  in  a  front  region  of  the 
lower  part  of  the  doffer  1,  as  seen  in  the  running 
direction  of  the  doffer  1,  an  entry  plate  10  is 
provided  for  taking  the  peg-tray  9A  with  an  empty 
bobbin  into  the  interior  of  the  doffer  1  .  Also  an  exit 
plate  1  1  is  provided  in  a  rear  region  for  transferring 
a  peg-tray  9B  with  a  full  bobbin  from  the  doffer  1  to 
the  conveyor  belt  7.  According  to  this  mechanism, 
as  the  doffer  1  moves  forward,  the  peg-trays  9A 
with  empty  bobbins  are  taken  one  by  one  into  the 
interior  of  the  doffer  1  ,  while  the  peg-trays  9B  with 
full  bobbins  are  transferred  one  by  one  onto  the 
conveyor  belt  7. 

In  the  side  region  of  the  interior  of  the  doffer  1 
nearer  to  a  spinning  frame  is  provided  a  distorted 
transportation  path  consisting  of  a  flat  belt  13 
driven  by  a  motor  12,  and  a  pair  of  linear  guiding 
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bobbin  E  onto  the  spindle  8.  A  plate  37  is  provided 
in  the  doffer  1  for  supporting  a  tip  of  the  empty 
bobbin  E  mounted  on  the  peg-tray  9A,  which  bob- 
bin  is  to  be  held  by  the  gripper  30,  and  thus  will 

5  not  fall  off  of  the  peg  9a  of  the  peg-tray  9A.  Also  a 
positioning  member  38  driven  by  a  rotary  solenoid 
39  to  interfere  with  the  transportation  path  is  pro- 
vided  for  positioning  the  peg-tray  in  place  when  the 
donning  operation  is  carried  out. 

10  When  the  spinning  frame  is  made  to  stop  in 
accordance  with  a  signal  issued  upon  completion 
of  the  full  bobbin,  the  doffer  1  waiting  at  one  end  of 
the  spinning  frame  starts  to  run  at  a  predetermined 
constant  speed.  Simultaneously  therewith,  the  mo- 

75  tor  21  for  the  distorted  transportation  device  15  is 
energized  to  drive  the  conveyor  belt  13  in  the 
arrowed  direction  as  shown  in  Figs.  1  and  2.  Under 
such  conditions,  the  pegtrays  9A  with  empty  bob- 
bins  E  are  taken  one  by  one  from  the  conveyor 

20  belt  7  into  the  doffer  1  by  the  action  of  the  entry 
plate  10.  The  peg-tray  9A  thus  taken-in  is  then 
introduced  into  the  distorted  transportation  path  in 
the  vicinity  of  the  entry  plate  10  with  the  peg  9a 
thereof  intervening  between  a  pair  of  linear  guiding 

25  elements  14,  whereby  the  peg-tray  9A  in  the  up- 
right  position  is  gradually  tilted  to  the  horizontal 
position  as  it  advances,  in  accordance  with  the 
distortion  of  the  path.  The  lower  surface  of  the  peg- 
tray  9A  is  resiliency  pressed  onto  the  free  edges  of 

30  the  outer  layers  13b  by  the  action  of  the  spring  22 
through  the  guide  block  21.  The  reaction  from  the 
conveyor  belt  13  causes  the  peg-tray  9A  to  press 
against  the  guiding  elements  14,  and  thus  the  peg- 
tray  9A  can  be  conveyed  upward  by  the  conveyor 

35  belt  13  while  in  the  horizontal  position,  with  the 
assistance  of  the  guiding  elements  14. 

The  lower  surface  of  the  peg-tray  9A  is  in 
contact  only  with  the  free  edges  of  the  outer  layers 
13b  during  the  transportation  and  the  bottom  sur- 

40  face  of  the  central  groove  21a  of  the  guide  block 
21  is  in  contact  only  with  the  free  edge  of  the  core 
layer  13a.  According  to  this  contact  mechanism,  a 
pressure  applied  by  the  spring  22  to  the  guide 
block  21  is  transmitted  to  the  conveyor  belt  13 

45  through  the  contact  area  between  the  edge  of  the 
core  layer  13a  and  the  bottom  of  the  central  groove 
21a.  This  pressure  is  also  transmitted  to  the  peg- 
tray  9A  through  the  contact  area  between  the  lower 
surface  of  the  peg-tray  9A  and  the  edges  of  the 

so  outer  layers  13b,  so  that  the  upper  surface  of  the 
peg-tray  9A  is  pressed  onto  the  guiding  elements 
14.  Therefore,  even  if  the  coil  spring  22  is  adopted, 
having  a  high  elastic  modulus  sufficient  to  generate 
a  necessary  frictional  resistance  between  the  lower 

55  surface  of  the  peg-tray  9A  and  the  conveyor  belt 
13,  a  frictional  resistance  between  the  contact  area 
of  the  guide  block  22  and  that  of  the  core  layer  13a 
can  be  kept  at  a  low  level,  which  areas  serve  to 

14.  The  peg-tray  9  is  inserted  into  a  gap  between 
the  guiding  element  14  and  the  conveyor  belt  13 
with  a  peg  9a  thereof  fitted  between  the  pair  of 
guiding  elements  14.  Thus,  the  conveyor  belt  13  is 
pressed  onto  the  lower  surface  of  the  peg-tray  9 
due  to  the  action  of  the  spring  22,  and  the  upper 
surface  of  the  peg-tray  9  is  pressed  onto  the  guid- 
ing  elements  14.  In  this  regard,  the  stop  20  serves 
to  prevent  the  guide  block  21  from  escaping  from 
the  guide  bracket  19  until  the  conveyor  belt  13  is 
inserted  in  the  central  groove  21a  and  suppresses 
the  upward  movement  of  the  guide  block  21. 
Therefore,  the  stop  20  may  be  removed  after  the 
insertion  of  the  conveyor  belt  13  has  been  com- 
pleted. 

The  conveyor  belt  13  is  formed  by  laminating  a 
pair  of  outer  layers  13a  having  a  higher  coefficient 
of  kinetic  friction  with  the  intervention  of  a  core 
layer  13a  having  a  lower  coefficient  thereof  in  such 
a  manner  that  the  core  layer  13a  is  staggered 
widthwise  to  both  the  outer  layers  13b  so  that  the 
conveyor  belt  13  is  brought  into  contact  with  the 
peg-tray  9  by  only  a  free  edge  of  the  outer  layers 
13b  on  one  hand,  and  with  the  bottom  wall  of  the 
central  groove  21a  of  the  guide  block  21  by  only  a 
free  edge  of  the  core  layer  13a  on  the  other  hand. 

In  the  interior  of  the  doffer  1  ,  a  carriage  23  is 
secured  to  the  rear  inner  wail  1  a  and  is  slidable  in 
the  running  direction  of  the  doffer  1,  by  shafts  24 
and  25.  The  carriage  23  is  provided  with  an  empty 
bobbin  donning  device  26  which  removes  the  emp- 
ty  bobbin  E  from  the  peg-tray  9A  transported  to  the 
position  above  the  full  bobbin  F  mounted  on  the 
spindle  8  and  dons  the  empty  bobbin  E  onto  the 
spindle  8  after  the  full  bobbin  F  has  been  doffed. 
The  carriage  23  is  also  provided  with  a  full  bobbin 
doffing  device  27  which  doffs  the  full  bobbin  F  from 
the  spindle  8  and  inserts  the  same  on  the  peg-tray 
9  transported  to  the  position  at  a  level  equal  to  the 
lower  portion  of  the  spindle  8.  The  carriage  23  is 
reciprocatedly  movable  along  the  shafts  24  and  25 
by  the  pivotal  motion  of  a  cam  lever  29  driven  by  a 
cam  28  operatively  connected  to  the  screw  roller  5. 
A  pair  of  arms  31  of  an  empty  bobbin  gripper  30 
constituting  the  empty  bobbin  donning  device  26 
are  also  driven  by  the  screw  roller  5  through  a 
shaft  35  and  a  cam/gear  mechanism  (not  shown). 
Similarly,  a  pair  of  arms  33  of  a  full  bobbin  gripper 
32  constituting  the  full  bobbin  doffing  device  27  are 
driven  by  the  screw  roller  5  through  a  shaft  36  and 
a  cam/gear  mechanism  (not  shown).  When  the 
carriage  23  is  moved  in  the  direction  opposite  to 
the  running  direction  of  the  doffer  1,  the  speed  of 
the  carriage  23  relative  to  the  spindle  8  on  the 
spinning  frame  becomes  zero.  In  this  period,  the 
empty  bobbin  donning  device  26  and  the  full  bob- 
bin  doffing  device  27  are  driven  to  doff  the  full 
bobbin  F  from  the  spindle  8  and  don  the  empty 
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formed  of  a  lower  layer  13c  having  a  lower  coeffi- 
cient  of  kinetic  friction  and  solely  in  contact  with 
the  "guide  block  42  and  an  upper  layer  13d  having 
a  higher  coefficient  of  kinetic  friction  and  solely  in 

5  contact  with  the  peg-tray  9.  In  addition,  the-  guide 
block  42  is  pivoted  at  one  end  thereof  to  a  station- 
ary  wall  by  a  pin  43  and  is  biased  upward  in  the 
drawings  at  the  other  end  thereof  by  a  coil  spring 
44  engaged  with  a  projection  42a  protruded  from 

w  the  respective  side  of  the  guide  block  42. 
Another  embodiment  is  illustrated  in  Figs.  6(a) 

and  (b).  In  this  embodiment,  the  guide  block  21  or 
42  is  eliminated  and  the  coil  spring  22  in  Fig.  3  is 
replaced  by  a  blade  spring  50  provided  beneath 

75  the  conveyor  belt  13.  A  plurality  of  the  blade 
springs  50  are  arranged  at  a  distance  from  each 
other  and  directly  in  contact,  through  a  low  fric- 
tional  ceramics  coating  applied  thereon,  with  the 
lower  surface  of  the  conveyor  belt  13  within  the 

20  guide  bracket  19.  As  shown  in  Fig.  6(b),  the  con- 
veyor  belt  13  is  formed  of  outer  layers  13b  having 
a  high  coefficient  of  kinetic  friction,  such  as  rubber, 
and  in  contact  with  the  peg-tray  9  and  a  core  layer 
13a  having  a  low  coefficient  of  kinetic  friction,  such 

25  as  nylon,  and  in  contact  with  the  blade  spring  50 
sandwiched  between  the  former.  The  peg-tray  9  is 
pushed  upward  in  the  drawing  by  the  conveyor  belt 
13  and  the  upper  surface  of  the  peg-tray  9  is 
forcibly  brought  into  contact  with  the  guiding  ele- 

30  ments  14  fixed  to  the  support  members  18. 
Figure  6(c)  is  a  variation  of  the  embodiment 

shown  in  Fig.  6(b),  in  which  the  support  member 
18  is  connected  with  the  bracket  17  by  a  set  screw 
51  and  a  vertical  slot  52  so  that  the  height  of  the 

35  guiding  element  14  can  be  adjusted  by  changing 
the  set  position  of  the  screw  51  . 

Figure  6(d)  is  a  further  variation  of  Fig.  6(b),  in 
which  the  guide  bracket  19  and  the  support  mem- 
ber  18  are  integral  with  each  other. 

40  Figure  7  is  a  still  further  embodiment,  accord- 
ing  to  the  present  invention,  in  which  the  support 
member  18  is  connected  with  the  bracket  17  by  a 
blade  spring  53  which  is  biased  to  bend  in  the 
arrowed  direction  so  that  the  guiding  element  14  is 

45  forced  into  resilient  contact  with  the  peg-tray  9.  In 
this  embodiment,  the  conveyor  belt  13  is  formed 
by  a  core  layer  13a  having  a  lower  coefficient  of 
friction  and  outer  layers  13b  having  a  high  coeffi- 
cient  of  friction. 

so  Figure  8  is  an  alternative  embodiment  in  which 
the  conveyor  belt  13  made  of  a  single  material 
having  a  high  frictional  coefficient  such  as  rubber  is 
biased  toward  the  peg-tray  9  by  a  guide  roller  60 
having  a  groove  65  on  the  periphery  thereof  to 

55  engage  with  the  conveyor  belt  13.  A  shaft  61 
thereof  is  rotatably  supported  by  a  pair  of  brackets 
62.  Each  of  the  brackets  62  has  an  aperture  63  in 
which  a  spring  64  is  accommodated  for  biasing  the 

transmit  the  biasing  force  of  the  spring  22  to  the 
conveyor  belt  13.  Due  to  this  frictional  relationship, 
the  conveyor  belt  13  is  movable  at  a  high  speed, 
while  smoothly  guided  by  the  guide  block  2,  and 
the  peg-tray  9A  can  be  displaced  without  slippage 
to  the  conveyor  belt  13.  In  addition,  wear  between 
the  guide  block  21  and  the  conveyor  belt  13  is 
greatly  decreased. 

When  the  peg-tray  9A  with  empty  bobbin  has 
been  conveyed  to  the  upper  area  of  the  doffer  1  ,  it 
is  disposed  in  a  predetermined  position  by  the 
action  of  the  positioning  member  38.  Then  the 
empty  bobbin  E  is  removed  from  the  -peg-tray  9A 
by  the  empty  bobbin  donning  device  26  and  held 
thereby.  While  the  carriage  23  is  moving  opposite 
to  the  running  direction  of  the  doffer  1  the  full 
bobbin  F  on  the  spindle  8  is  doffed  and  held  by  the 
full  bobbin  doffing  device  27,  and  the  empty  bob- 
bin  E  held  by  the  empty  donning  device  26  is 
donned  onto  the  aforesaid  spindle  8.  During  these 
operations,  the  peg-tray  9  from  which  the  empty 
bobbin  E  has  been  removed  is  displaced  to  a 
waiting  position  on  the  transportation  path  at  a  level 
corresponding  to  the  spindle  rail  6.  This  waiting 
position  is  correctly  defined  by  the  action  of  the 
positioning  member  45.  Then  the  full  bobbin  F 
which  has  been  held  by  the  full  bobbin  doffing 
device  27  is  transferred  to  the  waiting  peg-tray  9. 
The  peg-tray  9B  thus  loaded  with  the  full  bobbin  F 
is  displaced  to  the  exit  plate  11  along  the  trans- 
portation  path  with  the  cooperation  of  the  conveyor 
belt  13  and  the  guiding  elements  14,  at  which  the 
position  of  the  full  bobbin  F  is  made  to  change 
from  the  horizontal  to  the  vertical  due  to  the  distor- 
tion  of  the  transportation  path,  and  transferred  on 
the  conveyor  belt  7. 

In  the  above  structure,  since  an  optimum  rela- 
tionship  is  set  between  the  frictional  resistance 
between  the  guide  block  21  and  the  conveyor  belt 
13,  and  between  the  conveyor  belt  13  and  the  peg- 
tray  9  due  to  the  laminated  structure  of  the  con- 
veyor  belt  13,  the  peg-tray  9  is  smoothly  conveyed 
on  the  transportation  path  even  in  the  horizontal  or 
vertical  positions,  while  pressed  onto  the  guiding 
elements  14  without  wear  of  the  peg-tray  or  the 
member  constituting  the  path,  especially  the  guide 
block  21. 

The  present  invention  is  not  limited  to  the 
above  embodiment  but  includes  variations  illus- 
trated  in  Figs.  4  through  8. 

According  to  the  embodiment  shown  in  Figs.  4- 
(a)  and  4(b),  a  blade  spring  40  having  a  U-shaped 
cross-section  is  used  instead  of  the  coil  spring  22 
in  the  above  embodiment.  Also  a  pin  41  ,  instead  of 
the  stop  20,  is  loosely  fitted  through  a  vertical  slot 
19a  onto  the  respective  side  of  the  guide  block  21 
accommodated  in  the  guide  bracket  19. 

In  Figs.  5(a)  and  5(b),  the  conveyor  belt  13  is 
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shaft  61  upwards  through  a  vertical  slot  66  in  the  the  conveyor  belt  to  bias  the  belt  toward  the  peg- 
bracket  62  so  that  the  conveyor  belt  13  running  tray, 
while  engaged  with  the  groove  65  is  pressed  onto 
the  lower  surface  of  the  peg-tray  9. 

According  to  all  the  embodiments  described  s 
above,  a  conveyor  belt  is  simultaneously  in  contact 
on  one  hand  with  means  for  guiding  the  conveyor 
belt,  such  as  a  guide  block  22,  42  or  a  guide  roller 
60,  and  on  the  other  hand  with  a  peg-tray.  Since 
coefficients  of  kinetic  friction  in  both  contact  areas  w 
ate  suitably  adjusted  by  the  structure  according  to 
the  present  invention,  the  posture  of  a  peg-tray 
during  the  transportation  thereof  is  optionally  selec- 
table,  i.e.,  horizontal  or  slanted,  without  undesirable 
wear.  For  example,  according  to  the  present  inven-  75 
tion,  a  steep  transportation  path  70  as  shown  in 
Fig.  9  may  be  realized  without  difficulty,  for  provid- 
ing  a  walk  way  73  for  an  operator,  which  path  is 
used  for  conveying  the  peg-tray  9  between  a  spin- 
ning  frame  71  and  a  winder  72.  20 

Claims 

1  .  An  apparatus  for  transporting  a  row  of  peg-  25 
trays  in  a  textile  mill,  comprising  a  linear  guiding 
element  arranged  along  a  transportation  path  of  the 
peg-tray,  for  guiding  the  peg-tray  while  in  contact 
with  the  upper  surface  of  the  peg-tray,  a  conveyor 
belt  arranged  in  parallel  to  the  guiding  element  30 
while  the  peg-tray  is  sandwiched  between  the  guid- 
ing  element  and  the  conveyor  belt,  and  means  for 
supporting  the  conveyor  belt  in  contact  with  the 
lower  surface  of  the  peg-tray,  characterized  in  that 
a  coefficient  of  kinetic  friction  between  the  lower  35 
surface  of  the  peg-tray  and  the  conveyor  belt  is 
larger  than  that  between  the  supporting  means  and 
the  conveyor  belt. 

2.  An  apparatus  as  defined  in  claim  1,  char- 
acterized  in  that  the  conveyor  belt  comprises  an  40 
uppermost  portion  having  a  lower  coefficient  of 
kinetic  friction  and  in  contact  with  the  supportng 
means,  and  a  lowermost  portion  having  a  higher 
coefficient  of  kinetic  friction  and  in  contact  with  the 
peg-tray.  45 

3.  An  apparatus  as  defined  in  claim  1,  char- 
acterized  in  that  the  supporting  means  comprises  a 
roller  in  rolling  contact  with  the  conveyor  belt. 

4.  An  apparatus  as  defined  in  claim  1,  char- 
acterized  in  that  the  supporting  means  comprises  a  so 
guide  block  having  a  recess  in  the  cross-section 
thereof  suitable  for  receiving  the  conveyor  belt,  and 
resiliency  supported  by  a  stationary  frame  to  bias 
the  conveyor  belt  toward  the  peg-tray. 

5.  An  apparatus  as  defined  in  claim  1,  char-  55 
acterized  in  that  the  supporting  means  comprises  a 
blade  spring  for  directly  and  resiliency  supporting 
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