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©  An  apparatus  for  forming  and  taking  up  a  belt- 
shaped  member  includes:  a  calender  unit  (31);  a  first 
takeup  unit  (55)  for  taking  up  a  belt-shaped  member 
(34);  a  second  takeup  unit  (85)  which  is  changed 
over  from  the  first  takeup  unit  (55);  a  first  transport- 
ing  unit  (51)  including  a  first  transport  section  (52) 
extending  substantially  in  a  horizontal  direction  and  a 
second  transport  section  (67)  extending  substantially 
in  a  downward  direction  from  a  rear  end  of  the  first 
transport  section  (52)  toward  the  first  takeup  unit 
(55);  a  second  transporting  unit  (103)  including  a 
third  transport  section  (101)  which  is  disposed  be- 

tween  the  rear  end  of  the  first  transport  section  (52) 
and  the  second  takeup  unit  (85)  and  whose  front  end 
is  spaced  apart  a  predetermined  distance  from  the 
rear  end  of  the  first  transport  section  (52)  and  a 
fourth  transport  section  (102);  a  cutter  unit  (79)  dis- 
posed  in  the  first  transport  section  (52);  and  a  guid- 
ing  unit  (110)  for  guiding  the  belt-shaped  member 
(34)  from  the  rear  end  of  the  first  transport  section 
(52)  to  the  front  end  of  the  third  transport  section 
(101)  when  a  taking-up  operation  of  the  belt-shaped 
member  is  changed  over  from  the  first  takeup  unit 
(55)  to  the  second  takeup  unit  (85). 
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BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention: 

The  present  invention  relates  to  a  forming  and 
taking-up  apparatus  in  which  a  belt-shaped  mem- 
ber  formed  by  a  calender  unit  is  taken  up  onto  a 
first  and  a  second  takeup  unit  which  can  be 
changed  over,  as  necessary.  Description  of  the 
Related  Art: 

As  a  conventional  apparatus  for  forming  and 
taking  up  a  belt-shaped  member,  for  example,  one 
shown  in  Fig.  5  is  known.  This  apparatus  com- 
prises:  a  calender  unit  13  for  coating  both  upper 
and  lower  sides  of  a  cord  fabric  formed  by  a 
multiplicity  of  reinforcement  cords  11  with  rubber 
so  as  to  form  a  belt-shaped  member  12;  a  cooling 
unit  15  disposed  downstream  of  this  calender  unit 
13  and  having  a  plurality  of  cooling  drums  14 
around  which  the  belt-shaped  member  12  dis- 
charged  from  the  calender  unit  13  is  consecutively 
wound;  an  accumulation  unit  18  disposed  down- 
stream  of  the  cooling  unit  15  and  constituted  by  a 
plurality  of  upper  rollers  16  and  a  plurality  of  lower 
rollers  17  which  form  pairs  therewith  and  are  adapt- 
ed  to  move  vertically,  wherein  the  belt-shaped 
member  12  which  has  passed  around  the  cooling 
drums  14  is  consecutively  threaded  around  each  of 
the  pairs  of  upper  and  lower  rollers  16,  17;  a  guide 
roller  19  disposed  downstream  of  the  accumulation 
unit  18  and  adapted  to  change  the  direction  of 
travel  of  the  belt-shaped  member  12  which  has 
passed  through  the  accumulation  unit  18,  to  a 
downward  direction;  a  cutter  20  disposed  imme- 
diately  below  the  guide  roller  19  and  adapted  to  cut 
the  belt-shaped  member  12  in  a  widthwise  direc- 
tion  thereof;  a  first  takeup  unit  21  disposed  below 
the  cutter  20  and  closer  to  the  accumulation  unit  18 
and  adapted  to  take  up  the  belt-shaped  member 
12;  and  a  second  takeup  unit  22  disposed  below 
the  cutter  20  in  face-to-face  relation  with  the  first 
takeup  unit  21  and  adapted  to  take  up  the  belt- 
shaped  member  12. 

With  this  apparatus,  in  a  case  where  the  taking- 
up  operation  of  the  belt-shaped  member  12  is 
changed  over  from  the  first  takeup  unit  21  to  the 
second  takeup  unit  22  when,  for  example,  the  first 
takeup  unit  21  is  fully  wound,  the  operation  of  the 
first  takeup  unit  21  is  stopped  to  stop  the  taking-up 
operation  of  the  first  takeup  unit  21.  Then,  after 
cutting  the  belt-shaped  member  12  in  the  width- 
wise  direction  thereof  by  means  of  the  cutter  20, 
the  first  takeup  unit  21  is  operated  again  to  allow  a 
trailing  end  of  the  belt-shaped  member  12  to  be 
taken  up  onto  a  takeup  roll  23  of  the  first  takeup 
unit  21.  As  for  the  second  takeup  unit  22,  on  the 
other  hand,  a  liner  25  is  paid  out  from  a  liner  roll 
24,  and  its  leading  end  is  wound  around  the  takeup 

roll  23  in  advance.  Then,  a  roll  26  of  the  second 
takeup  unit  22  is  moved  forward  toward  the  first 
takeup  unit  21  ,  and  the  liner  25  is  caused  to  project 
beyond  a  position  of  intersection  with  a  perpen- 

5  dicular  line  including  the  cutter  20.  Then,  a  leading 
end  of  the  belt-shaped  member  12  is  fed  onto  the 
liner  25  of  the  second  takeup  unit  22,  and  by 
operating  the  second  takeup  unit  22,  the  leading 
end  of  the  belt-shaped  member  12  together  with 

io  the  liner  25  is  taken  up  onto  the  takeup  roll  23  of 
the  second  takeup  unit  22. 

During  this  changeover,  the  operation  of  both 
the  first  and  second  takeup  units  21,  22  is  stopped. 
During  that  time,  however,  if  the  operation  of  the 

75  calender  unit  13  is  stopped  to  suspend  the  forma- 
tion  of  the  belt-shaped  member  12,  the  gage  of  the 
belt-shaped  member  12  varies,  and  scraps  are 
produced,  with  the  result  that  the  product  quality 
and  productivity  declines.  For  this  reason,  the  op- 

20  eration  of  the  calender  unit  13  cannot  be  stopped, 
and  the  belt-shaped  member  12  is  continuously 
formed  irrespective  of  the  suspension  of  the  opera- 
tion  of  the  first  and  second  takeup  units  21  ,  22.  As 
a  result,  the  belt-shaped  member  12  formed  during 

25  the  suspension  of  operation  of  the  first  and  second 
takeup  units  21,  22  is  temporarily  stored  in  the 
accumulation  unit  18  as  the  aforementioned  lower 
rollers  17  of  the  accumulation  unit  18  are  lowered. 
When  the  operation  of  taking  up  the  belt-shaped 

30  member  12  onto  the  second  takeup  unit  22  is 
started,  the  belt-shaped  member  12  is  taken  up  at 
a  speed  higher  than  a  normal  taking-up  speed  until 
the  amount  of  the  belt-shaped  member  12  accu- 
mulated  in  the  accumulation  unit  18  becomes  nor- 

35  mal. 
In  addition,  as  a  belt-shaped  member  forming 

and  taking-up  apparatus  which  uses  a  large  accu- 
mulation  unit,  one  disclosed  in  Japanese  Patent 
Application  Laid-Open  No.  65318/1991  is  known. 

40  With  any  of  such  conventional  apparatuses  for 
forming  and  taking  up  a  belt-shaped  member, 
since  it  is  necessary  to  stop  the  operation  of  the 
takeup  units  21  ,  22  for  certain  periods  of  time  when 
they  are  changed  over,  a  large-size  accumulation 

45  unit  18  is  required.  Hence,  there  are  drawbacks  in 
that  the  apparatus  becomes  large  in  size  and  be- 
comes  expensive. 

SUMMARY  OF  THE  INVENTION 
50 

Accordingly,  it  is  an  object  of  the  present  in- 
vention  to  make  the  accumulation  unit  as  small  as 
possible  or  be  eliminated  so  as  to  make  the  overall 
apparatus  compact  and  reduce  the  equipment  cost. 

55  To  this  end,  in  accordance  with  one  aspect  of 
the  present  invention,  there  is  provided  an  appara- 
tus  for  forming  and  taking  up  a  belt-shaped  mem- 
ber,  comprising:  a  calender  unit  for  continuously 
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forming  the  belt-shaped  member;  first  taking-up 
means  for  taking  up  the  formed  belt-shaped  mem- 
ber  and  second  taking-up  means  for  taking  up  the 
belt-shaped  member  instead  of  the  first  taking-up 
means;  cutting  means  for  cutting  the  belt-shaped 
member  in  a  widthwise  direction  thereof;  and  trans- 
porting  means  for  transporting  the  formed  belt- 
shaped  member  to  the  taking-up  means.  The  trans- 
porting  means  are  comprised  of  first  transporting 
means  including  a  first  transport  section  disposed 
between  the  calender  unit  and  the  first  taking-up 
means  and  extending  substantially  in  a  horizontal 
direction  and  a  second  transport  section  extending 
substantially  in  a  downward  direction  from  a  rear 
end  of  the  first  transport  section  toward  the  first 
taking-up  means,  and  second  transporting  means 
including  a  third  transport  section  which  is  dis- 
posed  between  the  rear  end  of  the  first  transport 
section  and  the  second  taking-up  means  and 
whose  front  end  is  spaced  apart  a  predetermined 
distance  from  the  rear  end  of  the  first  transport 
section  and  a  fourth  transport  section  extending 
toward  the  second  taking-up  means  from  a  rear 
end  of  the  third  transport  section.  The  apparatus 
further  comprises  guiding  means  for  guiding  the 
belt-shaped  member  from  the  rear  end  of  the  first 
transport  section  to  the  front  end  of  the  third  trans- 
port  section  when  a  taking-up  operation  of  the  belt- 
shaped  member  is  changed  over  from  the  first 
taking-up  means  to  the  second  taking-up  means. 

The  first  to  fourth  transport  sections  are  prefer- 
ably  provided  with  a  belt  conveyor  disposed  on  a 
frame,  respectively.  As  one  form  of  the  guiding 
means,  the  guiding  means  includes  a  guide  rail  laid 
on  the  frame,  a  movable  base  which  is  movable 
along  the  guide  rail,  a  pair  of  rollers  which  are 
supported  rotatably  on  the  movable  base  and 
rotate  in  opposite  directions  to  each  other  when  a 
conveyor  belt  of  the  belt  conveyor  trained  around 
the  pair  of  rollers  moves  and  one  of  which  con- 
stitutes  a  front  end  of  the  belt  conveyor,  and  a 
moving  mechanism  for  moving  the  movable  base. 
The  moving  mechanism  is  adapted  to  move  the 
movable  base  toward  the  rear  end  of  the  second 
transport  section  to  allow  the  front  end  of  the  third 
transport  section  to  approach  the  rear  end  of  the 
first  transport  section  when  the  taking-up  operation 
of  the  belt-shaped  member  is  changed  over  from 
the  first  taking-up  means  to  the  second  taking-up 
means. 

In  a  case  where  the  cutting  means  is  fixed  in 
the  first  transport  section,  the  apparatus  may  pref- 
erably  comprise  an  accumulation  unit  which  is  dis- 
posed  between  the  cutting  means  and  the  calender 
unit  and  includes  a  guide  rail  extending  in  a  direc- 
tion  perpendicular  to  a  direction  of  travel  of  the 
belt-shaped  member,  a  sliding  member  slidably 
supported  on  the  guide  rail  and  for  rotatably  sup- 

porting  a  dancer  roll  around  which  the  belt-shaped 
member  is  wound,  a  piston  coupled  to  the  sliding 
member  and  adapted  to  urge  the  dancer  roll  in  a 
direction  in  which  the  dancer  roll  moves  away  from 

5  a  path  of  travel  of  the  belt-shaped  member,  and  a 
cylinder  for  the  piston. 

The  cutting  means  may  be  provided  with  mov- 
ing  means  for  moving  the  cutting  means  in  the 
direction  of  travel  of  the  belt-shaped  member  at  a 

io  substantially  identical  speed  to  the  traveling  speed 
of  the  belt-shaped  member  when  the  belt-shaped 
member  is  cut.  In  this  case,  the  apparatus  can  be 
configured  without  the  accumulation  unit. 

The  first  transport  section  and  the  third  trans- 
15  port  section  are  preferably  disposed  with  a  dis- 

tance  therebetween  such  as  to  allow  the  belt- 
shaped  member  to  be  suspended  downward  before 
a  leading  end  of  the  belt-shaped  member  reaches 
the  front  end  of  the  third  transport  section  from  the 

20  rear  end  of  the  first  transport  section  at  times  other 
than  when  the  taking-operation  of  the  belt-shaped 
member  is  changed  over  from  the  first  taking-up 
means  to  the  second  taking-up  means. 

The  forming  and  taking-up  apparatus  in  accor- 
25  dance  with  the  present  invention  may  preferably 

further  comprise  assisting  means  for  assisting  the 
approach  of  the  belt-shaped  member  from  the  rear 
end  of  the  first  transport  section  toward  a  front 
portion  of  the  second  transport  section  when  the 

30  belt-shaped  member  is  taken  up  onto  the  first 
taking-up  means. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

35  The  above  and  other  objects  and  features  of 
the  invention  will  more  fully  appear  from  the  follow- 
ing  detailed  description  when  read  in  conjunction 
with  the  accompanying  drawings,  in  which: 

Fig.  1  is  a  schematic  side  view  of  a  first  embodi- 
40  ment  of  the  present  invention; 

Fig.  2  is  a  cross  sectional  view  of  a  cutting 
means  and  its  vicinity; 
Fig.  3  is  a  side  view  of  a  guiding  unit  and  its 
vicinity; 

45  Fig.  4  is  a  schematic  side  view  of  a  second 
embodiment  of  the  present  invention;  and 
Fig.  5  is  a  schematic  side  view  of  an  example  of 
a  prior  art  forming  and  taking-up  apparatus. 

50  DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

Referring  now  to  the  accompanying  drawings, 
a  description  will  be  given  of  embodiments  of  the 

55  present  invention.  Fig.  1  shows  a  conceptual  dia- 
gram  of  an  embodiment  of  a  forming  and  taking-up 
apparatus  in  accordance  with  the  present  invention. 
This  apparatus  mainly  comprises  a  calender  unit 
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31,  a  first  transporting  unit  51,  a  first  takeup  unit 
55,  a  second  transporting  unit  103,  a  second 
takeup  unit  85,  and  a  guiding  unit  110. 

In  Fig.  1,  the  calender  unit  31  is  disposed  on 
the  upstream  side  in  a  transporting  direction  (i.e., 
from  the  left-hand  side  to  the  right-hand  side  in  the 
drawing),  and  this  calender  unit  31  has  two  pairs  of 
calender  rolls  32a,  32b,  and  32c,  32d,  the  pairs 
being  spaced  apart  from  each  other  in  a  substan- 
tially  vertical  direction.  A  cord  fabric  formed  by  a 
multiplicity  of  reinforcement  cords  33  is  fed  into  a 
nip  between  the  calender  rolls  32b,  32c.  At  that 
time,  a  rubber  material  is  fed  into  a  nip  between 
the  calender  rolls  32a,  32b  and  a  nip  between  the 
calender  rolls  32c,  32d  and  is  formed  into  rubber 
sheets.  The  rubber  sheets  thus  formed  are  at- 
tached  to  both  the  upper  and  lower  sides  of  the 
cords  33,  respectively,  with  a  result  that  rubberized 
cords,  i.e.,  a  belt-shaped  member  34,  is  formed 
continuously. 

In  Fig.  1,  a  front  frame  37  is  disposed  in  the 
rear  of  the  calender  unit  31  (hereafter,  the  right- 
hand  side  (the  downstream  side)  of  the  drawing  will 
be  called  the  rear  side  of  the  apparatus,  and  the 
left-hand  side  (the  upstream  side)  of  the  drawing 
the  front  side  of  the  apparatus).  A  plurality  of,  in 
this  case  eight,  cooling  drums  38  are  rotatably 
supported  below  the  front  frame  37.  After  passing 
around  a  guide  roller  39,  the  belt-shaped  member 
34  is  consecutively  threaded  around  the  outer 
sides  of  the  cooling  drums  38  so  as  to  be  cooled. 
In  addition,  two  pairs  of  rollers  40  are  rotatably 
supported  on  top  of  the  front  frame  37,  one  pair 
being  located  on  the  front  side  and  the  other  on  the 
rear  side.  One  of  these  rollers  40  is  rotatively 
driven  by  an  unillustrated  motor.  Fig.  2  shows  an 
enlarged  view  of  a  cutter  unit  79  disposed  movably 
on  the  front  frame  37.  A  pair  of  horizontal  guide 
rails  41  extending  in  the  longitudinal  direction  of 
the  apparatus  are  laid  on  the  upper  surface  of  the 
front  frame  37.  Slide  bearings  43  attached  to  the 
bottom  of  a  movable  frame  42  are  slidably  en- 
gaged  on  these  guide  rails  41  .  Two  pairs  of  rollers 
44a,  44b,  and  44c,  44d,  which  are  spaced  apart 
from  each  other  in  the  longitudinal  direction  of  the 
apparatus,  are  rotatably  supported  by  this  movable 
frame  42,  a  conveyor  belt  45  being  wound  around 
the  aforementioned  rollers  40  and  the  rollers  44a  to 
44d.  As  this  conveyor  belt  45  is  made  to  travel  in 
the  direction  of  the  arrow  shown  in  Fig.  1  through 
the  operation  of  the  aforementioned  motor,  the 
conveyor  belt  45  transports  the  belt-shaped  mem- 
ber  34  toward  the  downstream  side  after  the  belt- 
shaped  member  34  has  passed  around  the  cooling 
drums  38  and  a  plurality  of  guide  rollers  46.  Here, 
since  the  rollers  44a,  44b  located  on  the  front  side 
(upstream  side)  and  the  rollers  44c,  44d  located  on 
the  rear  side  (downstream  side)  are  respectively 

spaced  apart  from  each  other  in  the  vertical  direc- 
tion,  the  belt  conveyor  45  is  curved  downward  at 
the  positions  of  these  rollers  44a,  44b,  44c,  44d, 
thereby  defining  a  substantially  rectangular  space 

5  47.  As  shown  in  Fig.  1,  a  roller  conveyor  49  con- 
stituted  by  a  plurality  of  small  rollers  48  having 
axes  parallel  with  the  axes  of  the  rollers  40  is 
disposed  on  the  front  frame  37  at  a  position  imme- 
diately  following  this  conveyor  belt  45.  A  shift  roller 

io  50  having  an  axis  parallel  with  the  axes  of  the 
rollers  40  is  rotatably  supported  on  the  front  frame 
37  at  a  position  immediately  following  this  roller 
conveyor  49.  The  rollers  40,  44a,  44b,  44c,  44d, 
the  conveyor  belt  45,  the  roller  conveyor  49,  and 

is  the  shift  roller  50  as  a  whole  constitute  a  first 
transport  section  52  of  the  first  transporting  unit  51  . 
This  first  transport  section  52  extends  in  the  lon- 
gitudinal  direction  of  the  apparatus,  and  transports 
the  belt-shaped  member  34  in  the  rearward  direc- 

20  tion. 
The  first  takeup  unit  55  is  disposed  down- 

stream  of  the  calender  unit  31  and  below  the  shift 
roller  50.  This  first  takeup  unit  55  is  rotatably 
supported  by  a  support  base  56,  and  has  a  takeup 

25  roll  57  which  is  rotatively  driven  by  an  unillustrated 
motor.  In  addition,  a  liner  roll  59  around  which  a 
liner  58  has  been  wound  is  rotatably  supported 
above  the  support  base  56.  The  liner  58  paid  out 
from  this  liner  roll  59  passes  around  a  plurality  of 

30  guide  rollers  60,  and  is  then  taken  up  onto  the 
takeup  roll  57.  Here,  since  a  final  guide  roller  60a  is 
located  rearwardly  of  the  takeup  roll  57,  the  liner  58 
is  taken  up  onto  the  takeup  roll  57  while  traveling 
toward  the  calender  unit  31  . 

35  Two  rollers  63,  which  are  spaced  apart  from 
each  other  in  the  vertical  direction,  are  rotatably 
supported  on  the  front  frame  37  at  positions  below 
the  aforementioned  shift  roller  50.  A  conveyor  belt 
65  extending  substantially  downward  from  the  shift 

40  roller  50  toward  the  first  takeup  unit  55  is  trained 
between  these  rollers  63  and  around  a  plurality  of 
guide  rollers  64  supported  rotatably  by  the  front 
frame  37.  As  one  of  the  guide  rollers  64  is  rota- 
tively  driven  by  the  unillustrated  motor,  this  con- 

45  veyor  belt  65  travels  in  the  direction  of  the  arrow  at 
the  same  speed  as  that  of  the  conveyor  belt  45  so 
as  to  substantially  downwardly  transport  the  belt- 
shaped  member  34,  which  has  undergone  a  shift  in 
direction  by  passing  around  the  shift  roller  50  lo- 

50  cated  at  the  rear  end  of  the  first  transport  section 
52.  Reference  numeral  66  denotes  an  inclined  con- 
veyor  which  extends  diagonally  from  a  vicinity  of  a 
lower  end  of  the  conveyor  belt  65  to  immediately 
behind  the  takeup  roll  57.  This  inclined  conveyor 

55  66  is  driven  by  the  unillustrated  motor  so  as  to 
transport  the  belt-shaped  member  34,  which  has 
passed  along  the  conveyor  belt  65,  at  the  same 
speed  as  that  of  the  conveyor  belt  65  and  feed  the 

4 
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same  to  the  takeup  roll  57.  As  a  result,  the  belt- 
shaped  member  34  together  with  the  liner  58  is 
taken  up  onto  the  takeup  roll  57.  The  aforemen- 
tioned  rollers  63,  guide  rollers  64,  conveyor  belt  65, 
and  inclined  conveyor  66  as  a  whole  constitute  a 
second  transport  section  67  extending  substantially 
downward  from  the  rear  end  of  the  first  transport 
section  52  toward  the  first  takeup  unit  55.  It  should 
be  noted  that,  in  this  embodiment,  the  inclined 
conveyor  66  may  not  be  provided,  in  which  case 
the  conveyor  belt  65  is  extended  up  to  a  vicinity  of 
the  liner  58  of  the  first  takeup  unit  55.  In  addition, 
the  second  transport  section  67  and  the  first  trans- 
port  section  52  constitute  the  aforementioned  first 
transporting  unit  51  disposed  between  the  calender 
unit  31  and  the  first  takeup  unit  55.  This  first 
transporting  unit  51  is  capable  of  transporting  the 
belt-shaped  member  34  formed  by  the  calender 
unit  31  up  to  the  first  takeup  unit  55. 

A  pushing  conveyor  70  is  disposed  in  the  rear 
of  the  first  transport  section  52  and  adapted  to 
travel  at  the  same  speed  as  the  conveyor  belt  65. 
This  pushing  conveyor  70  is  adapted  to  push  the 
belt-shaped  member  34  being  transported  by  the 
conveyor  belt  65  against  the  conveyor  belt  65.  In 
addition,  a  swing  arm  72  having  a  pressing  roller 
71  ,  serving  as  a  direction-shifting  means,  is  moun- 
ted  above  the  pushing  conveyor  70.  When  the  belt- 
shaped  member  34  is  taken  up  onto  the  first 
takeup  unit  55,  as  this  pressing  roller  71  is  pressed 
against  the  shift  roller  50,  the  leading  end  of  the 
belt-shaped  member  34  is  bent  downward  and  is 
guided  into  a  nip  between  the  conveyor  belt  65  and 
the  pushing  conveyor  70.  When  the  guiding  is 
completed,  the  pressing  roller  71  retracts  upward. 
In  a  case  where  the  belt-shaped  member  34  has  a 
low  rigidity,  this  swing  arm  72  with  the  pressing 
roller  is  not  required  since  such  a  belt-shaped 
member  droops  down  by  its  own  weight.  On  the 
other  hand,  in  a  case  where  the  belt-shaped  mem- 
ber  34  has  a  high  rigidity,  the  swing  arm  72  with 
the  pressing  roller  is  effective  in  bending  the  belt- 
shaped  member  34  downward  from  the  roller  50.  In 
addition,  instead  of  the  swing  arm  72  with  the 
pressing  roller,  a  nozzle  adapted  to  inject  air  in  the 
downward  direction  from  above  may  be  mounted  at 
the  position  of  the  swing  arm  72  so  as  to  downwar- 
dly  direct  the  belt-shaped  member  34  projecting 
rearwardly  from  the  roller  50. 

As  shown  in  Fig.  2,  a  horizontal  lower  blade  74 
extending  in  the  widthwise  direction  of  the  belt- 
shaped  member  34  is  mounted  on  the  movable 
frame  42.  This  lower  blade  74  is  located  within  the 
space  47  immediately  below  the  belt-shaped  mem- 
ber  34  being  transported  by  the  conveyor  belt  45. 
In  addition,  a  guide  rail  75  parallel  with  the  lower 
blade  74  is  fixed  in  the  movable  frame  42,  and  a 
carriage  76  located  above  the  lower  blade  74  and 

above  the  belt-shaped  member  34  is  slidably  sup- 
ported  on  this  guide  rail  75.  A  disc-like  upper  blade 
77  is  supported  by  this  carriage  76  in  such  a 
manner  as  to  be  rotatable  and  vertically  movable. 

5  This  upper  blade  77  is  rotatively  driven  by  an 
unillustrated  motor  incorporated  in  the  carriage  76. 
In  addition,  a  screw  shaft  78  parallel  with  the  guide 
rail  75  is  screwed  into  the  carriage  76,  and  this 
screw  shaft  78  is  rotatively  driven  by  an  unil- 

io  lustrated  motor.  As  a  result,  when  the  screw  shaft 
78  rotates  with  the  upper  blade  77  rotating,  and  the 
carriage  76  is  thereby  moved  along  the  guide  rail 
75  in  the  widthwise  direction  of  the  belt-shaped 
member  34,  the  belt-shaped  member  34  is  cut  in 

is  the  widthwise  direction  by  the  upper  blade  77  at  its 
lowered  position  and  the  lower  blade  74.  The  afore- 
mentioned  movable  frame  42,  lower  blade  74, 
guide  rail  75,  carriage  76,  upper  blade  77,  and 
screw  shaft  78  as  a  whole  constitute  the  cutter  unit 

20  79  disposed  in  the  first  transport  section  52  of  the 
first  transporting  unit  51  and  capable  of  cutting  the 
belt-shaped  member  34  in  the  widthwise  direction. 
In  addition,  a  threaded  member  80  is  mounted  in 
the  movable  frame  42  of  this  cutter  unit  79,  and  a 

25  screw  shaft  81,  which  is  disposed  in  parallel  with 
the  guide  rail  41  and  is  rotatively  driven  by  an 
unillustrated  motor,  is  screwed  into  the  threaded 
member  80.  When  the  motor  is  operated  and  the 
screw  shaft  81  is  thereby  rotated,  the  cutter  unit  79 

30  moves  in  the  direction  of  travel,  i.e.,  in  the  rearward 
direction  (to  the  downstream  side)  at  the  same 
speed  as  the  traveling  speed  of  the  belt-shaped 
member  34,  so  that  the  cutting  of  the  belt-shaped 
member  34  by  the  cutter  unit  79  is  effected  in  a 

35  state  in  which  the  relative  speed  of  the  belt-shaped 
member  34  vis-a-vis  the  speed  of  the  cutter  unit  79 
is  zero.  The  aforementioned  guide  rails  41,  slide 
bearings  43,  threaded  member  80,  and  screw  shaft 
81  as  a  whole  constitute  a  moving  unit  82  for 

40  moving  the  cutter  unit  79  in  the  direction  of  travel 
at  the  same  speed  as  the  traveling  speed  of  the 
belt-shaped  member  34  when  the  belt-shaped 
member  34  is  cut. 

The  second  takeup  unit  85  is  disposed  in  the 
45  rear  of  the  first  takeup  unit  55.  In  the  same  way  as 

the  first  takeup  55,  this  second  takeup  unit  85  has 
a  support  base  86,  a  takeup  roll  87,  and  a  liner  roll 
88.  A  liner  89  paid  out  from  this  liner  roll  88  passes 
around  a  plurality  of  guide  rollers  90,  and  is  then 

50  taken  up  onto  the  takeup  roll  87  while  traveling 
from  the  rear  side  toward  the  front  side. 

In  Fig.  1,  reference  numeral  93  denotes  a  rear 
frame  disposed  in  the  rear  of  the  front  frame  37  in 
such  a  manner  as  to  surround  the  second  takeup 

55  unit  85.  A  pair  of  guide  rails  94  extending  in  the 
longitudinal  direction  of  the  apparatus  are  laid  on 
top  of  this  rear  frame  93.  Numeral  95  denotes  a 
movable  base  in  a  lower  portion  of  which  slide 

5 



9 EP  0  560  392  A1 10 

bearings  96  slidably  engage  on  the  guide  rails  94. 
Fig.  3  shows  an  enlarged  view  of  this  movable 
base  95  and  its  vicinity.  A  roller  97a  and  a  roller 
97b  are  rotatably  supported  on  a  front-end  upper 
portion  of  this  movable  base  95  and  on  a  rear-end 
lower  portion  thereof,  respectively.  A  roller  97c  and 
a  roller  97d  are  rotatably  supported  on  a  front-end 
upper  portion  of  the  rear  frame  93  located  substan- 
tially  immediately  below  the  roller  97a  and  in  a 
rear-end  upper  portion  of  the  rear  frame  93  at  the 
same  height  of  the  roller  97a,  respectively.  Further- 
more,  a  roller  97e  and  a  roller  97f  are  rotatably 
supported  on  a  rear-end  lower  portion  of  the  rear 
frame  93  immediately  below  the  roller  97d  and  in  a 
rear-end  central  portion  of  the  frame  93  between 
the  roller  97d  and  the  roller  97e,  respectively.  A 
conveyor  belt  98  is  trained  around  these  rollers 
97a,  97d,  97e,  97f,  97c,  97b.  As  one  of  the  rollers 
97c,  97d,  97e,  97f  is  rotatively  driven  by  an  unil- 
lustrated  motor,  the  conveyor  belt  98  is  made  to 
travel  in  the  direction  of  the  arrow,  so  as  to  trans- 
port  the  belt-shaped  member  34,  fed  from  the  first 
transport  section  52  of  the  first  transporting  unit  51  , 
toward  the  second  takeup  unit  85.  Upper  surfaces 
of  the  rollers  97a,  97d  are  located  at  positions 
slightly  lower  than  an  upper  surface  of  the  shift 
roller  50,  as  shown  in  Figs.  1  and  3,  so  as  to 
facilitate  the  transfer  of  the  belt-shaped  member  34 
from  the  first  transport  section  52.  Here,  since  the 
roller  97a  and  the  roller  97d  are  spaced  apart  from 
each  other  in  the  longitudinal  direction  of  the  ap- 
paratus  at  the  same  height,  and  the  roller  97d  and 
the  roller  97e  are  vertically  spaced  apart  from  each 
other,  as  described  before,  a  portion  of  the  con- 
veyor  belt  98  between  the  rollers  97a  and  97d 
extends  in  the  longitudinal  direction  of  the  appara- 
tus,  while  a  portion  of  the  conveyor  belt  98  be- 
tween  the  rollers  97d  and  97e  extends  substantially 
vertically.  Numeral  99  denotes  an  inclined  con- 
veyor  which  extends  diagonally  from  a  vicinity  of  a 
lower  end  of  the  conveyor  belt  98  to  immediately 
behind  the  takeup  roll  87.  This  inclined  conveyor 
99  is  driven  by  the  unillustrated  motor  so  as  to 
transport  the  belt-shaped  member  34,  which  has 
passed  along  the  conveyor  belt  98,  at  the  same 
speed  as  that  of  the  conveyor  belt  98  and  feed  the 
same  to  the  takeup  roll  87.  The  portion  of  the 
conveyor  belt  98  between  the  roller  97a  and  the 
roller  97d  at  a  standby  position  T,  which  will  be 
described  later,  constitutes  a  third  transport  section 
101  whose  front  end  is  spaced  apart  a  predeter- 
mined  distance  from  the  rear  end  of  the  first  trans- 
port  section  52  of  the  first  transporting  unit  51. 
Meanwhile,  the  portion  of  the  conveyor  belt  98 
between  the  roller  97d  and  the  roller  97e  and  the 
inclined  conveyor  99  constitute  a  fourth  transport 
section  102  extending  substantially  downward  from 
the  rear  end  of  the  third  transport  section  101 

toward  the  second  takeup  unit  85.  Here,  the  first 
and  second  transport  sections  are  arranged  with  a 
distance  therebetween  such  as  to  allow  the  leading 
end  of  the  belt-shaped  member  to  droop  down 

5  before  it  reaches  the  front  end  of  the  third  transport 
section  from  the  rear  end  of  the  first  transport 
section.  Accordingly,  this  distance  is  adjusted,  as 
required,  depending  on  the  type  of  material  trans- 
ported.  The  aforementioned  third  and  fourth  trans- 

io  port  sections  101,  102  as  a  whole  constitute  the 
second  transporting  unit  103  which  is  disposed 
between  the  first  transport  52  of  the  first  transport- 
ing  unit  51  and  the  second  takeup  unit  85  and  is 
capable  of  transporting  the  belt-shaped  member 

is  34,  delivered  from  the  first  transport  section  52  of 
the  first  transporting  unit  51,  up  to  the  second 
takeup  unit  85.  Reference  numeral  105  denotes  a 
pushing  conveyor  which  is  disposed  in  the  rear  of 
the  rear  frame  93  and  travels  at  the  same  speed  as 

20  that  of  the  conveyor  belt  98.  This  pushing  conveyor 
105  is  brought  into  close  contact  with  the  portion  of 
the  conveyor  belt  98  located  in  the  fourth  transport 
section  102.  As  the  pushing  conveyor  105  pushes 
the  belt-shaped  member  34  being  transported  by 

25  the  conveyor  belt  98  against  the  conveyor  belt  98, 
the  pushing  conveyor  105  shifts  the  direction  of  the 
belt-shaped  member  34  to  the  downward  direction 
at  the  position  of  the  roller  97d,  and  at  the  same 
time  prevents  the  trailing  end  thereof  from  falling 

30  down. 
In  Fig.  3,  a  cylinder  106  is  mounted  on  top  of 

the  rear  frame  93  and  extends  in  the  longitudinal 
direction  of  the  apparatus.  A  distal  end  of  a  piston 
rod  107  of  this  cylinder  106  is  coupled  to  a  lower 

35  portion  of  the  movable  base  95.  As  the  cylinder 
106  is  actuated  and  the  piston  rod  107  is  thereby 
projected,  the  movable  base  95  moves  toward  the 
front  in  such  a  manner  as  to  approach  the  rear  end 
of  the  first  transport  section  52  of  the  first  trans- 

40  porting  unit  51,  i.e.,  the  shift  roller  50,  and  the  roller 
97a  moves  from  the  standby  position  T  indicated 
by  the  solid  lines  in  Fig.  3  up  to  a  guiding  position 
Y  indicated  by  the  phantom  lines.  When  the  roller 
97a  thus  moves  toward  the  front,  the  conveyor  belt 

45  98  is  extended  toward  the  front,  and  an  extended 
portion  98a  of  the  conveyor  belt  98  bridges  the  first 
transport  section  52  of  the  first  transporting  unit  51 
and  the  third  transport  section  101  of  the  second 
transporting  unit  103  (i.e.,  the  portion  of  the  con- 

50  veyor  belt  98  between  the  roller  97a  at  the  standby 
position  T  and  the  roller  97d).  Hence,  the  conveyor 
belt  98  is  capable  of  guiding  the  belt-shaped  mem- 
ber  34,  released  from  the  rear  end  of  the  first 
transport  section  52,  up  to  the  third  transport  sec- 

55  tion  101.  The  aforementioned  movable  base  95,  the 
extended  portion  98a  of  the  conveyor  belt  98,  and 
the  cylinder  106  as  a  whole  constitute  the  guiding 
unit  110  for  guiding  the  belt-shaped  member  34 

6 
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from  the  rear  end  of  the  first  transport  section  52  of 
the  first  transporting  unit  51  up  to  the  front  end  of 
the  third  transport  section  101  of  the  second  trans- 
porting  unit  103  only  when  the  belt-shaped  mem- 
ber  34  is  taken  up  onto  the  second  takeup  unit  85. 

Hereafter,  a  description  will  be  given  of  the 
operation  of  the  first  embodiment  of  the  present 
invention. 

In  the  calender  unit  31,  the  belt-shaped  mem- 
ber  34  is  continuously  formed  as  rubber  sheets 
formed  by  the  calender  rolls  32a,  32b  and  32c,  32d 
are  respectively  attached  to  the  upper  and  lower 
sides  of  the  cords  33  fed  into  a  nip  between  the 
calender  rolls  32b,  32c.  After  the  belt-shaped  mem- 
ber  34  thus  formed  is  cooled  by  the  cooling  drums 
38,  the  belt-shaped  member  34  is  transported  to 
the  first  takeup  unit  55  by  the  first  transporting  unit 
51  ,  and  is  taken  up  onto  the  takeup  roll  57  of  the 
first  takeup  unit  55  together  with  the  liner  58.  At 
this  time,  after  the  belt-shaped  member  34  is  trans- 
ported  in  the  rearward  direction  by  the  first  trans- 
port  section  52,  its  direction  is  shifted  to  the  down- 
ward  direction  by  the  shift  roll  50,  and  the  belt- 
shaped  member  34  is  transported  toward  the  first 
takeup  unit  55  while  being  nipped  by  the  second 
transport  section  67  and  the  pushing  conveyor  70. 

Next,  when  the  takeup  roll  57  of  the  first  takeup 
unit  55  becomes  fully  wound,  the  taking-up  opera- 
tion  of  the  belt-shaped  member  34  is  changed  over 
from  the  first  takeup  unit  55  to  the  second  takeup 
unit  85.  At  that  time,  the  movable  frame  42  remains 
at  a  standby  position  indicated  by  the  solid  lines  in 
Fig.  1,  the  pressing  roller  71  is  at  its  raised  posi- 
tion,  and  the  roller  97a  is  at  the  guiding  position  Y 
shown  in  Fig.  3.  In  this  case,  the  belt-shaped 
member  34  being  transported  is  cut  in  the  width- 
wise  direction  thereof  by  the  cutter  unit  79  as 
follows:  Namely,  the  screw  shaft  81  (shown  in  Fig. 
2)  is  rotated  by  operating  the  motor,  and  the  cutter 
unit  79  is  moved  in  the  direction  of  travel  at  the 
same  speed  as  the  traveling  speed  of  the  belt- 
shaped  member  34.  In  this  state,  the  screw  shaft 
78  is  rotated  by  the  motor  to  move  the  carriage  76 
along  the  guide  rail  75,  and  the  upper  blade  77, 
which  is  at  its  lowered  position  and  is  in  contact 
with  the  lower  blade  74,  is  rotated  by  the  motor. 
The  belt-shaped  member  34  is  cut  in  the  widthwise 
direction  thereof  at  a  predetermined  position  by 
means  of  the  upper  and  lower  blades  77,  74.  If  the 
belt-shaped  member  34  is  cut  in  the  state  in  which 
the  relative  speed  thereof  vis-a-vis  the  speed  of  the 
cutter  unit  79  is  zero,  it  is  unnecessary  to  stop  the 
traveling  of  the  belt-shaped  member  34  during 
cutting.  Accordingly,  if  the  combination  adopted  in 
this  embodiment  is  used,  it  becomes  possible  to 
eliminate  the  accumulation  unit. 

Next,  the  conveyor  belt  98  and  the  pushing 
conveyor  105  are  made  to  travel  at  the  same 

speed  by  operating  the  motor,  and  the  leading  end 
of  the  liner  89  paid  out  from  the  liner  roll  88  is 
taken  up  onto  the  takeup  roll  87.  When  the  leading 
end  of  the  belt-shaped  member  34  reaches  the 

5  rear  end  of  the  first  transport  section  52,  this  lead- 
ing  end  projects  substantially  in  the  horizontal  di- 
rection  from  the  shift  roller  50  toward  the  rear 
owing  to  the  rigidity  of  the  belt-shaped  member  34, 
as  indicated  by  the  phantom  lines  in  Fig.  3.  At  that 

io  time,  however,  the  extended  portion  98  of  the  con- 
veyor  belt  98  is  at  a  position  slightly  lower  than  that 
of  the  first  transport  section  52,  and  bridges  the 
first  transport  section  52  of  the  first  transporting 
unit  51  and  the  third  transport  section  101  of  the 

is  second  transporting  unit  103.  Accordingly,  after  the 
leading  end  of  the  belt-shaped  member  34  projec- 
ting  rearwardly  from  the  shift  roller  50  rides  onto 
the  extended  portion  98a  of  the  conveyor  belt  98, 
the  leading  end  of  the  belt-shaped  member  34  is 

20  guided  to  the  third  transport  section  101  of  the 
second  transporting  unit  103.  Subsequently,  the 
leading  end  of  the  belt-shaped  member  34  is  trans- 
ported  in  the  rearward  direction  by  the  third  trans- 
port  section  101,  and  upon  reaching  the  rear  end  of 

25  the  third  transport  section  101,  i.e.,  the  roller  97d, 
the  leading  end  of  the  belt-shaped  member  34 
undergoes  a  shift  in  the  direction  to  the  downward 
direction.  Subsequently,  the  leading  end  of  the 
belt-shaped  member  34  is  transported  substantially 

30  in  the  downward  direction  while  being  nipped  by 
the  pushing  conveyor  105  and  the  fourth  transport 
section  102,  and  is  further  transported  diagonally 
toward  the  front  by  means  of  the  inclined  conveyor 
99  before  it  is  taken  up  onto  the  takeup  roll  87.  As 

35  a  result,  the  leading  end  of  the  belt-shaped  mem- 
ber  34  is  taken  up  onto  the  takeup  roll  87  of  the 
second  takeup  unit  85.  At  this  point  of  time,  the 
movable  base  95  moves  in  the  rearward  direction, 
so  that  the  roller  97a  moves  up  to  the  standby 

40  position  T  indicated  by  the  solid  lines  in  Fig.  3. 
In  the  above-described  manner,  the  taking-up 

operation  of  the  belt-shaped  member  34  is 
changed  over  from  the  first  takeup  unit  55  to  the 
second  takeup  unit  85,  and  the  belt-shaped  mem- 

45  ber  34  is  then  transported  by  the  first  transport 
section  52  of  the  first  transporting  unit  51  ,  guiding 
unit  110,  and  the  third  and  fourth  transport  sections 
101,  102  of  the  second  transporting  unit  103.  The 
belt-shaped  member  34  is  then  fed  to  the  second 

50  takeup  unit  85  so  as  to  be  consecutively  taken  up 
thereby.  Meanwhile,  the  trailing  end  of  the  belt- 
shaped  member  34,  after  being  transported  by  the 
second  transport  section  67  of  the  first  transporting 
unit  51,  is  taken  up  onto  the  first  takeup  unit  55, 

55  and  this  completes  the  taking-up  operation  by  the 
first  takeup  unit  55.  Then,  when  the  belt-shaped 
member  34  is  taken  up  onto  the  second  takeup 
unit  85  as  described  above,  after  the  upper  blade 
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77  is  raised,  the  screw  shaft  78  is  rotated  to  move 
the  carriage  76  in  the  opposite  direction  to  the 
aforementioned  direction  until  the  carriage  76  is 
returned  to  its  initial  position.  At  the  same  time,  the 
screw  shaft  81  is  rotated  to  move  the  movable 
frame  42  toward  the  front  until  the  movable  frame 
42  returns  to  its  initial  position.  In  addition,  the 
takeup  roll  57  and  the  liner  roll  59  of  the  first 
takeup  unit  55  are  replaced. 

On  the  other  hand,  when  the  second  takeup 
unit  85  is  fully  wound,  the  taking-up  operation  of 
the  belt-shaped  member  34  is  changed  over  from 
the  second  takeup  unit  85  to  the  first  takeup  unit 
55.  Hereafter,  a  brief  description  will  be  given  of 
this  changeover  operation.  In  this  case  as  well,  the 
belt-shaped  member  34  is  cut  in  the  widthwise 
direction  thereof  by  the  cutter  unit  79  in  the  state  in 
which  the  relative  speed  is  zero.  At  the  time  of  this 
cutting,  since  the  movement  of  the  roller  97a  to  the 
standby  position  T  indicated  by  the  solid  lines  in 
Fig.  3  has  been  completed,  a  space  with  a  pre- 
determined  distance  is  formed  between  the  front 
end  of  the  third  transport  section  101  and  the  rear 
end  of  the  first  transport  section  52.  If  the  space 
with  the  predetermined  distance  is  formed,  when 
the  leading  end  of  the  cut  belt-shaped  member  34 
reaches  the  rear  end  of  the  first  transport  section 
52  and  projects  rearwardly  from  the  rear  end  of  the 
first  transport  section  52,  the  leading  end  of  the 
belt-shaped  member  34  cannot  reach  the  front  end 
of  the  third  transport  section  101  of  the  second 
transporting  unit  103.  Hence,  the  leading  end  of  the 
belt-shaped  member  34  droops  down  by  its  own 
weight  and  is  transported  by  the  second  transport 
section  67  of  the  first  transporting  unit  51  .  It  should 
be  noted  that,  in  this  embodiment,  the  arrangement 
provided  is  such  that  immediately  before  the  lead- 
ing  end  of  the  belt-shaped  member  34  reaches  the 
rear  end  of  the  first  transport  section  52,  the  swing 
arm  72  is  swung  downward  to  cause  the  pressing 
roller  71  to  press  the  leading  end  of  the  belt- 
shaped  member  34  against  the  shift  roller  50, 
thereby  assisting  the  bending  downward  of  the 
belt-shaped  member  34.  The  leading  end  of  the 
belt-shaped  member  34  thus  bent  downward  is 
then  guided  into  the  nip  between  the  pushing  con- 
veyor  70  and  the  conveyor  belt  65,  and  is  trans- 
ported  while  being  nipped  by  the  same  on  both 
sides  thereof.  As  a  result,  the  taking-up  operation 
of  the  belt-shaped  member  34  is  changed  over 
from  the  second  takeup  unit  85  to  the  first  takeup 
unit  55,  and  the  belt-shaped  member  34  is  taken 
up  onto  the  first  takeup  unit  55.  The  taking-up 
operation  by  the  second  takeup  unit  85  is  com- 
pleted  when  the  trailing  end  of  the  belt-shaped 
member  34  is  transported  to  the  second  takeup 
unit  85  by  the  second  transporting  unit  103  is  taken 
up  onto  the  same.  Thus,  the  taking-up  operation 

between  the  first  and  second  takeup  units  55,  85 
can  be  changed  over  instantaneously  without  tem- 
porarily  stopping  the  first  and  second  takeup  units 
55,  85,  i.e.,  without  stopping  the  traveling  of  the 

5  belt-shaped  member  34  in  the  vicinity  of  the  takeup 
units.  Accordingly,  it  is  possible  to  make  the  accu- 
mulation  unit  as  compact  as  possible  or  to  elimi- 
nate  it,  so  that  the  apparatus  can  be  made  com- 
pact,  and  the  cost  of  the  equipment  can  be  made 

io  low. 
Fig.  4  is  a  diagram  illustrating  a  second  em- 

bodiment  of  the  present  invention.  In  this  embodi- 
ment,  to  simplify  the  structure  of  a  cutter  unit  120, 
the  guide  rails  41,  the  screw  shaft  81,  the  motor 

is  and  the  like  are  omitted,  and  the  cutter  unit  120  is 
fixed  on  the  front  frame  37  and  is  made  stationary. 
In  this  case,  since  cutting  cannot  be  effected  if  the 
belt-shaped  member  34  travels  during  cutting,  a 
compact  accumulation  unit  121  for  accumulating 

20  the  belt-shaped  member  34  during  a  short  period 
of  cutting  needs  to  be  disposed  between  the  cal- 
ender  unit  31  and  the  first  transporting  unit  51  .  As 
such  an  accumulation  unit  121,  it  is  possible  to 
adopt  the  following  arrangement:  A  dancer  roll  124 

25  is  rotatably  supported  on  a  sliding  member  123 
which  is  slidably  supported  on  a  pair  of  guide  rails 
extending  in  a  direction  perpendicular  to  the  direc- 
tion  of  travel  of  the  belt-shaped  member  34.  The 
belt-shaped  member  34  is  wound  around  this  danc- 

30  er  roll  124,  a  piston  rod  126  of  an  air  cylinder  125 
is  coupled  to  the  sliding  member  123  by  means  of 
a  chain  127,  whereby  the  dancer  roll  124  is  urged 
with  a  fixed  force  in  a  direction  in  which  the  dancer 
roll  124  moves  away  from  the  traveling  path  of  the 

35  belt-shaped  member  34. 
In  the  foregoing  embodiments,  the  guiding  unit 

may  be  constituted  by  a  swing  conveyor  adapted 
to  swing  about  a  vicinity  of  the  front  end  of  the 
third  transport  section  101  and  by  a  swinging 

40  mechanism,  e.g.,  a  cylinder,  for  causing  the  swing 
conveyor  to  swing  upward  to  the  horizontal  position 
for  bridging  the  first  and  third  transport  sections  52, 
101  during  guiding,  and  to  swing  downward  to  a 
suspended  position  during  non-guiding.  In  addition, 

45  as  another  form  of  guiding  unit,  the  guiding  unit 
may  be  constituted  by  a  nozzle  disposed  downwar- 
dly  of  the  rear  end  of  the  first  transport  section 
between  the  first  and  third  transport  sections  52, 
101  and  adapted  to  inject  air  upwardly  from  below 

50  only  during  guiding. 
In  addition,  the  rear  frame  93  and  the  second 

takeup  unit  may  be  disposed  on  a  base  which  is 
slidable  in  the  longitudinal  direction  of  the  appara- 
tus  via  rails  and  the  like  by  means  of  a  motor  or 

55  the  like.  As  a  result,  when  the  belt-shaped  member 
34  is  taken  up  onto  the  second  takeup  unit,  this 
base  is  moved  toward  the  front,  and  when  it  is 
taken  up  onto  the  first  takeup  unit,  the  base  is 
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moved  toward  the  rear,  thereby  making  it  possible 
to  guide  the  belt-shaped  member  34  to  either  the 
third  or  second  transport  section. 

As  described  above,  in  accordance  with  the 
present  invention,  since  the  accumulation  unit  can 
be  made  as  small  as  possible  or  can  be  eliminated, 
the  overall  apparatus  becomes  compact,  and  the 
cost  of  the  equipment  can  be  reduced. 

Claims 

1.  An  apparatus  for  forming  and  taking  up  a  belt- 
shaped  member,  which  includes  a  calender 
unit  (31)  for  continuously  forming  a  belt- 
shaped  member  (34),  first  taking-up  means 
(55)  for  taking  up  the  formed  belt-shaped 
member  (34);  second  taking-up  means  (85)  for 
taking  up  the  belt-shaped  member  instead  of 
said  first  taking-up  means  (55);  cutting  means 
(79)  for  cutting  the  belt-shaped  member  (34)  in 
a  widthwise  direction  thereof,  and  transporting 
means  for  transporting  the  formed  belt-shaped 
member  (34)  to  said  taking-up  means  (55,  85), 
characterized  in  that  said  transporting  means 
includes  first  transporting  means  (51)  including 
a  first  transport  section  (52)  disposed  between 
said  calender  unit  (31)  and  said  first  taking-up 
means  (55)  and  extending  substantially  in  a 
horizontal  direction  and  a  second  transport 
section  (67)  extending  substantially  in  a  down- 
ward  direction  from  a  rear  end  of  said  first 
transport  section  (52)  toward  said  first  taking- 
up  means  (55),  and  second  transporting  means 
(103)  including  a  third  transport  section  (101) 
which  is  disposed  between  the  rear  end  of  said 
first  transport  section  (52)  and  said  second 
taking-up  means  (85)  and  whose  front  end  is 
spaced  apart  a  predetermined  distance  from 
the  rear  end  of  said  first  transport  section  (52) 
and  a  fourth  transport  section  (102)  extending 
toward  said  second  taking-up  means  (85)  from 
a  rear  end  of  said  third  transport  section  (101), 
that  said  cutting  means  (79)  is  disposed  in  said 
first  transport  section  (52),  and  that  guiding 
means  (110)  is  provided  for  guiding  the  belt- 
shaped  member  (34)  from  the  rear  end  of  said 
first  transport  section  (52)  to  the  front  end  of 
said  third  transport  section  (101)  when  a 
taking-up  operation  of  the  belt-shaped  member 
(34)  is  changed  over  from  said  first  taking-up 
means  (55)  to  said  second  taking-up  means 
(85). 

2.  The  apparatus  according  to  Claim  1  ,  character- 
ized  in  that  said  third  transport  section  (101) 
has  a  belt  conveyor  mounted  on  a  frame  (93), 
and  said  guiding  means  includes  a  guide  rail 
(94)  laid  on  said  frame  (93),  a  movable  base 

(95)  which  is  movable  along  said  guide  rail 
(94),  a  pair  of  rollers  (97a,  97b)  which  are 
supported  on  said  movable  base  (95)  and 
rotate  in  opposite  directions  to  each  other 

5  when  a  conveyor  belt  (98)  of  said  belt  con- 
veyor  trained  around  said  pair  of  rollers  (97a, 
97b)  moves  and  one  of  which  (97a)  constitutes 
a  front  end  of  said  belt  conveyor,  and  a  mov- 
ing  mechanism  (106,  107)  for  moving  said 

io  movable  base  (95),  and  that  said  moving 
mechanism  moves  said  movable  base  toward 
the  rear  end  of  said  first  transport  section  (52) 
to  allow  the  front  end  of  said  third  transport 
section  (101)  to  approach  the  rear  end  of  said 

is  first  transport  section  (52)  when  the  taking-up 
operation  of  the  belt-shaped  member  is 
changed  over  from  said  first  taking-up  means 
(55)  to  said  second  taking-up  means  (85). 

20  3.  The  apparatus  according  to  Claim  1  ,  character- 
ized  in  that  said  guiding  means  includes  a 
base  on  which  said  third  transport  section,  said 
fourth  transport  section  and  said  second 
taking-up  means  (85)  are  disposed,  and  a  slid- 

25  ing  mechanism  for  sliding  on  said  base  in  a 
direction  in  which  the  front  end  of  said  third 
transport  section  (101)  approaches  the  rear 
end  of  said  first  transport  section  (52)  when  the 
taking-up  operation  of  the  belt-shaped  member 

30  is  changed  over  from  said  first  taking-up 
means  (55)  to  said  second  taking-up  means 
(85). 

4.  The  apparatus  according  to  Claim  1  ,  character- 
35  ized  in  that  said  guiding  means  includes  a 

swing  conveyor  for  swinging  about  a  vicinity  of 
the  front  end  of  said  third  transport  section 
(101)  and  a  swinging  mechanism  for  swinging 
said  swing  conveyor  upwardly  up  to  a  horizon- 

40  tal  position  in  such  a  manner  as  to  bridge  said 
first  transport  section  (52)  and  said  third  trans- 
port  section  (101)  when  the  taking-up  operation 
of  the  belt-shaped  member  is  changed  over 
from  said  first  taking-up  means  (55)  to  said 

45  second  taking-up  means  (85),  and  for  swinging 
said  swing  conveyor  downwardly  to  a  sus- 
pended  position  at  other  times. 

5.  The  apparatus  according  to  Claim  1  ,  character- 
50  ized  in  that  said  guiding  means  includes  a 

nozzle  disposed  downwardly  of  the  rear  end  of 
said  first  transport  section  (52)  between  said 
first  transport  section  (52)  and  said  third  trans- 
port  section  (101)  so  as  to  blow  air  upwardly 

55  from  below  the  belt-shaped  member  when  the 
taking-up  operation  of  the  belt-shaped  member 
is  changed  over  from  said  first  taking-up 
means  (55)  to  said  second  taking-up  means 

9 



17 EP  0  560  392  A1 18 

(85). 

6.  The  apparatus  according  to  any  one  of  the 
preceding  Claims,  characterized  by  further 
comprising  an  accumulation  unit  which  is  dis- 
posed  between  said  cutting  means  (79)  and 
said  calender  unit  (31)  and  includes  a  guide 
rail  (122)  extending  in  a  direction  perpendicular 
to  a  direction  of  travel  of  the  belt-shaped  mem- 
ber,  a  sliding  member  (123)  slidably  supported 
on  said  guide  rail  (122)  and  for  rotatably  sup- 
porting  a  dancer  roll  (124)  around  which  the 
belt-shaped  member  is  wound,  a  piston  coup- 
led  to  said  sliding  member  (123)  and  for  urging 
said  dancer  roll  (124)  in  a  direction  in  which 
said  dancer  roll  (124)  moves  away  from  a  path 
of  travel  of  the  belt-shaped  member,  and  a 
cylinder  (125)  for  said  piston. 

7.  The  apparatus  according  to  any  one  of  the 
preceding  Claims,  characterized  in  that  a 
swing  arm  (72)  having  a  pressing  roller  (71)  is 
disposed  in  a  vicinity  of  the  rear  end  of  said 
first  transport  section  (52),  that  said  swing  arm 
(72)  presses  said  pressing  roller  (71)  against 
the  belt-shaped  member  (34)  being  transport- 
ed  at  the  rear  end  of  a  belt  conveyor  (45)  of 
said  first  transport  section  (52)  to  bend  the 
belt-shaped  member  (34)  in  a  downward  direc- 
tion  when  the  taking-up  operation  of  the  belt- 
shaped  member  is  changed  over  from  said 
second  taking-up  means  (85)  to  said  first 
taking-up  means  (55),  and  that  said  swing  arm 
(72)  swings  said  pressing  roller  (71)  to  a  stan- 
dby  position  when  the  belt-shaped  member 
(34)  is  taken  up  onto  said  second  taking-up 
means  (85). 

8.  The  apparatus  according  to  any  one  of  the 
preceding  Claims,  characterized  in  that  said 
first  transport  section  (52)  and  said  third  trans- 
port  section  (101)  are  disposed  with  a  distance 
therebetween  such  as  to  allow  the  belt-shaped 
member  (34)  to  be  suspended  downward  be- 
fore  a  leading  end  of  the  belt-shaped  member 
(34)  reaches  the  front  end  of  said  third  trans- 
port  section  (101)  from  the  rear  end  of  said 
first  transport  section  (52)  at  times  other  than 
when  the  taking-operation  of  the  belt-shaped 
member  is  changed  over  from  said  first  taking- 
up  means  (55)  to  said  second  taking-up  means 
(85). 

9.  The  apparatus  according  to  any  one  of  Claims 
1  to  5,  7,  and  8,  characterized  in  that  said 
cutting  means  is  provided  with  moving  means 
(79)  for  moving  said  cutting  means  in  a  direc- 
tion  of  travel  of  the  belt-shaped  member  (34) 

at  a  substantially  identical  speed  to  a  traveling 
speed  of  the  belt-shaped  member  when  the 
belt-shaped  member  is  cut. 

5  10.  The  apparatus  according  to  Claim  9,  character- 
ized  in  that  the  apparatus  is  configured  without 
an  accumulation  unit. 
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