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©  Wet  liminating  apparatus. 

©  A  film  sticking  apparatus  for  sticking  a  film  to  a 
base  plate  that  facilitates  the  replacement  and  re- 
moval  of  wetting  rollers,  which  are  used  to  apply  an 
air  bubble  preventive  liquid  to  the  base  plate.  The 
apparatus  assembles  a  wetting  rollers  (48),  a  unit 
base,  wetting  roller  support  members  and  wetting 
roller  attaching  members  (100)  as  a  single  unit. 
When  an  air  bubble  preventive  liquid  is  to  be  applied 
to  the  base  plate,  the  unit  is  attached  to  the  support 
members.  When  the  liquid  is  not  to  be  applied  to  the 
base  plate,  the  unit  is  detached  from  the  support 
members. 
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BACKGROUND  OF  THE  INVENTION 

This  application  is  based  on  and  claims  priority 
from  Japanese  Application  No.  Hei.  4-22013  filed 
January  10,  1992,  the  disclosure  of  which  is  incor- 
porated  by  reference  herein. 

The  present  invention  relates  to  a  film  sticking 
apparatus  for  sticking  a  film  to  a  film-sticking  sur- 
face  of  a  base  plate  with  pressure  sticking  rollers, 
while  an  air  bubble  preventive  liquid  remains  ap- 
plied  to  the  base  plate  surface. 

A  printed  circuit  board  for  an  electronic  ma- 
chine,  such  as  a  computer,  has  wiring  made  of 
copper  or  the  like  in  a  prescribed  pattern  on  one  or 
both  sides  of  an  electrically  insulated  base  plate.  A 
process  for  manufacturing  the  printed  circuit  board 
uses  a  stratified  film,  that  consists  of  a  photosen- 
sitive  resin  layer,  which  is  a  photoresist  layer,  and 
a  light-transmissible  resin  film,  which  is  a  protective 
film  for  protecting  the  layer.  The  stratified  film  is 
stuck,  under  heat  and  pressure,  to  an  electrocon- 
ductive  layer,  which  is  a  thin  copper  film,  provided 
on  the  electrically  insulated  base  plate.  This  heat 
and  pressure  sticking  operation  is  performed  by  a 
film  sticking  apparatus  in  a  mass  production  man- 
ner.  One  film  sticking  apparatus  is  disclosed  in  the 
Japan  Patent  Applications  (OPI)  Nos.  208037/88 
and  8344/91  filed  by  the  present  Applicant  (the 
term  "OPI"  as  used  herein  means  an  "unexamined 
published  application"). 

Fig.  7  shows  a  conventional  film  sticking  ap- 
paratus.  Since  the  apparatus  is  nearly  symmetric 
above  and  below  the  conveyance  passage  (also 
referred  to  as  the  "conveyance  path")  for  an  elec- 
trically  insulating  base  plate,  Fig.  7  only  illustrates 
the  upper  half  of  the  apparatus  and  the  vicinity 
surrounding  the  base  plate  conveyance  passage.  In 
this  apparatus,  a  three-layer  stratified  film  1  is  used 
which  consists  of  three  layers,  a  first  light-transmis- 
sible  resin  film,  a  photosensitive  resin  layer  and  a 
second  light-transmissible  resin  film.  The  film  is 
continuously  wound  on  a  supply  roller  2  prior  to 
operation.  The  film  1  is  unwound  from  the  supply 
roller  2  in  such  a  manner  that  a  film  separation 
roller  3  separates  the  first  light-transmissible  resin 
film  1A  from  the  other  two  layers.  The  two-layer 
stratified  film  1  B  consists  of  the  second  light-trans- 
missible  resin  film  and  the  photosensitive  resin 
layer  exposed  on  one  side  thereof,  which  is  to  be 
stuck  to  the  base  plate.  The  separated  stratified 
film  1B  is  fed  to  the  surface  of  a  main  vacuum 
suction  plate  5  (which  is  a  film  feed  member)  along 
a  tension  roller  9. 

An  auxiliary  vacuum  suction  plate  13  and  a 
cutter  14  are  provided  along  the  film  feed  passage 
downstream  of  the  main  vacuum  suction  plate  5 
with  respect  to  the  film  feed  direction.  A  vacuum 
suction  bar  15  and  a  pressure  sticking  roller  16  are 

also  provided  along  the  feed  passage  downstream 
of  the  cutter  14.  The  pressure  sticking  roller  16  is 
generally  made  of  a  metal  roll  and  a  rubber  sheet 
provided  on  the  outer  circumferential  surface  of  the 

5  roll. 
The  main  vacuum  suction  plate  5  is  for  tenta- 

tively  sticking  the  stratified  film  1B  to  an  elec- 
troconductive  layer  on  the  base  plate  6  while  hold- 
ing  the  film  on  the  suction  plate  with  a  vacuum. 

io  The  main  vacuum  suction  plate  5  is  supported  by  a 
support  member  7  and  is  movable  up  and  down. 
The  support  member  7  can  be  moved  toward  and 
away  from  the  base  plate  6  along  directions  B.  The 
support  member  7  is  attached,  via  a  guide  member 

75  8,  to  the  body  frame  10  of  the  apparatus  so  that 
the  support  member  can  be  moved  in  the  direc- 
tions  B  while  sliding  on  the  guide  member.  A  pair 
of  support  members  7  are  provided,  one  above  and 
one  below  the  conveyance  passage  of  the  base 

20  plate  6.  These  support  members  are  symmetrically 
movable  up  and  down  in  conjunction  with  each 
other  through  the  action  of  a  rack  and  pinion 
mechanism,  which  is  driven  by  a  first  driver  not 
shown  in  Fig.  7.  The  mechanism  includes  racks  7A 

25  provided  on  the  support  members,  and  a  pinion  7B 
engaged  with  the  racks  and  supported  by  the  body 
frame  10  of  the  apparatus. 

The  main  vacuum  suction  plate  5  is  supported 
by  the  support  member  7  via  a  rack  and  pinion 

30  mechanism.  The  suction  plate  can  be  moved  to- 
ward  and  away  from  the  base  plate  6  in  directions 
C  independently  of  the  movement  of  the  support 
member  by  a  second  driver  11,  such  as  a  pneu- 
matic  cylinder,  through  the  action  of  the  rack  and 

35  pinion  mechanism  12A-12C  which  is  provided  on 
the  support  member  7.  The  mechanism  12A-12C 
includes  a  first  rack  12A  secured  to  the  support 
member  7,  a  pinion  12B  engaged  with  the  rack  so 
as  to  be  movable  along  the  rack  by  the  driver  11, 

40  and  a  second  rack  12C  engaged  with  the  pinion  so 
as  to  be  movable  parallel  to  the  former  rack.  The 
main  vacuum  suction  plate  5  has  a  tentative-stick- 
ing  downstream  end  portion  5A  in  which  a  heater 
5B  is  provided.  To  tentatively  stick  the  stratified 

45  film  1B  to  the  base  plate  6  by  the  main  vacuum 
suction  plate  5,  the  tentative-sticking  downstream 
end  portion  5A  of  the  suction  plate  is  moved  to  the 
vicinity  of  the  base  plate  or  into  contact  therewith 
as  the  film  remains  attached  to  the  end  portion  5A. 

50  At  that  time,  the  end  portion  5A  is  heated  by  the 
heater  5B  to  tentatively  stick  the  leading  edge  of 
the  film  1  B  to  the  leading  edge  of  the  base  plate  6 
under  heat  and  pressure. 

The  auxiliary  vacuum  suction  plate  13  sucks 
55  the  leading  edge  of  the  stratified  film  1  B  and  holds 

the  film  edge  against  the  end  portion  5A  of  the 
main  vacuum  suction  plate  5,  which  thereafter 
sucks  the  film  and  tentatively  sticks  the  film  to  the 
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base  plate  6.  The  auxiliary  vacuum  suction  plate  13 
is  moved  toward  and  away  from  the  film  feed 
passage  in  directions  D  by  a  driver  13A  such  as  a 
pneumatic  cylinder,  to  pull  the  film  against  the  end 
portion  5A. 

The  cutter  14  is  opposed  to  the  auxiliary  vacu- 
um  suction  plate  13  and  is  on  the  opposite  side  of 
the  feed  passage.  The  cutter  cuts  off  the  film  to  a 
length  corresponding  to  the  length  of  the  base 
plate  6. 

A  pair  of  pressure  sticking  rollers  16  are  also 
provided  above  and  below  the  base  plate  convey- 
ance  passage.  The  upper  and  the  lower  stratified 
films  1B  after  being  tentatively  stuck  to  the  base 
plate  6,  are  pinched  thereon  under  prescribed 
pressure  by  the  sticking  rollers  16.  The  films  are 
also  heated  by  the  rollers  so  that  the  films  are 
completely  stuck  to  the  base  plate  under  heat  and 
pressure. 

If  an  air  bubble  is  generated  in  between  the 
base  plate  6  and  the  stratified  film  1B  during  the 
sticking  operation,  a  defective  product  is  manufac- 
tured  from  the  base  plate  through  the  use  of  the 
film.  Thus,  it  is  necessary  to  heighten  the  tightness 
of  the  contact  of  the  base  plate  6  and  the  film  1  B, 
especially  in  the  case  where  the  wiring  pattern  is 
complicated  and  the  tightness  is  likely  to  decrease. 
In  order  to  prevent  the  air  bubble  from  being  gen- 
erated  in  between  the  base  plate  6  and  the  film  1  B, 
a  wet  roller  18  is  provided  in  the  film  sticking 
apparatus  to  apply  an  air  bubble  preventive  liquid, 
such  as  water,  to  the  base  plate  before  the  film  is 
stuck  thereto  under  heat  and  pressure  by  the  pres- 
sure  sticking  roller  16.  A  pair  of  wet  rollers  18  are 
provided  upstream  of  the  upper  and  the  lower 
pressure  sticking  rollers  16  with  respect  to  the 
base  plate  conveyance  direction.  These  wet  rollers 
are  provided  in  such  a  manner  that  it  is  not  easy  to 
attach  and  detach  the  wet  rollers  to  the  apparatus. 
The  upper  and  lower  sides  of  the  base  plate  come 
into  contact  with  the  upper  and  the  lower  wet 
rollers,  respectively,  during  the  conveyance  of  the 
plate. 

A  wet  roller  was  disclosed  in  the  Japan  Patent 
Application  (OPI)  No.  7344/91.  The  wet  roller  in- 
cludes  a  liquid  feed  pipe,  and  a  coating  layer.  The 
pipe  has  a  cylindrical  body  made  of  a  rust-resisting 
metal  such  as  stainless  steel,  or  a  hard  plastic,  and 
a  plurality  of  liquid  feed  holes  provided  in  the  body. 
The  coating  layer  is  made  of  a  water-absorbing 
porous  substance  such  as  sponge,  and  is  provided 
on  the  outer  surface  of  the  pipe.  The  air  bubble 
preventive  liquid  is  applied  to  the  base  plate  by  the 
wet  roller  by  feeding  the  liquid  from  the  liquid  feed 
pipe  to  the  coating  layer  through  the  ends  of  the 
pipe  and  the  liquid  feed  holes.  The  coating  layer  is 
rotated  in  contact  with  the  base  plate  so  that  the 
liquid  clings  thereto.  However,  since  the  coating 

layer  of  the  wet  roller  is  made  of  a  porous  sub- 
stance  such  as  sponge,  the  layer  undergoes  a 
plastic  deformation,  wear  or  the  like  over  a  pre- 
scribed  period  of  use  so  that  the  liquid  application 

5  performance  of  the  layer  deteriorates.  Therefore, 
the  wet  roller  needs  to  be  replaced  with  another 
one  in  the  prescribed  period  of  use. 

The  conventional  wet  roller  disclosed  in  the 
above-mentioned  Application  No.  7344/91  is  pro- 

io  vided  in  such  a  manner  that  it  is  not  easily  re- 
moved  and  replaced.  Thus,  it  takes  more  time  and 
trouble  to  replace  the  roller.  This  is  a  problem, 
which  becomes  serious  when  the  film  sticking  ap- 
paratus  is  used  in  rapid  continuous  operation.  Fur- 

15  ther,  some  base  plates  require  the  film  to  be  stuck 
to  the  plate  without  wetting  the  plate  with  the  air 
bubble  preventive  liquid.  Therefore,  the  wetting  roll- 
er  must  be  removed  for  these  operations  also  and 
a  similar  problem  occurs  when  detaching  the  wet 

20  roller  to  meet  the  requirement. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  was  made  in  order  to 
25  solve  the  above-mentioned  problems.  Accordingly, 

it  is  an  object  of  the  invention  to  provide  a  film 
sticking  apparatus  which  includes  a  wetting  roller 
capable  of  being  easily  replaced  with  another  one 
so  as  to  enhance  the  replacement  efficiency,  and 

30  to  enhance  removal  when  no  air  bubble  preventive 
liquid  is  desired. 

The  present  film  sticking  apparatus  sticks  the 
film  to  the  film-sticking  surface  of  the  base  plate  by 
a  pressure  sticking  roller.  The  present  apparatus  is 

35  characterized  in  that  it  assembles  a  single  unit  that 
includes  a  wet  roller,  support  members  and  attach- 
ing  members.  The  wet  roller  applies  an  air  bubble 
preventive  liquid,  such  as  water,  to  the  film-sticking 
surface  of  the  base  plate.  The  support  members 

40  rotatably  support  the  wet  roller  and  the  attaching 
members  removably  attach  the  wet  roller  with  the 
support  members  to  the  apparatus  to  place  the  wet 
roller  on  a  base  plate  conveyance  passage.  The 
unit  is  attached  to  the  apparatus  by  the  attaching 

45  members  so  that  the  unit  is  placed  on  the  passage 
upstream  of  the  pressure  sticking  roller  with  regard 
to  the  direction  of  the  conveyance  of  the  base  plate 
to  ensure  that  the  liquid  is  applied  to  the  base  plate 
surface.  This  construction  solves  the  problems 

50  noted  above. 
A  pair  of  wet  rollers  are  provided  above  and 

below  the  base  plate  conveyance  passage  in  order 
to  apply  the  air  bubble  preventive  liquid  to  the 
upper  and  lower  sides  of  the  base  plate.  A  drive 

55  roller  may  be  provided  on  the  base  plate  convey- 
ance  passage  in  order  to  convey  the  base  plate. 
Transmission  members  are  provided  to  transmit 
driving  power  of  the  driver  roller  to  the  wet  roller. 

3 
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The  attaching  members  may  have  notches  in  which 
engagement  members  provided  at  the  base  plate 
conveyance  passage  are  engaged. 

As  for  the  film  sticking  apparatus  provided  in 
accordance  with  the  present  invention,  the  wet  roll- 
er,  the  support  members  and  the  attaching  mem- 
bers  are  assembled  as  one  unit.  When  the  wet 
roller  installed  in  the  apparatus  is  to  be  replaced 
with  another  one,  the  complete  unit  is  replaced  with 
another  one.  For  that  reason,  the  replacement  of 
the  wet  roller  is  facilitated  to  enhance  the  replace- 
ment  efficiency.  It  is  also  easy  to  detach  the  wet 
roller  from  the  apparatus  to  allow  the  apparatus  to 
perform  sticking  operations  without  the  air  bubble 
preventive  liquid  being  applied  thereto. 

Further,  a  drive  roller  is  provided  on  the  base 
plate  conveyance  passage  in  order  to  convey  the 
base  plate.  Transmission  members  are  provided  to 
transmit  the  power  of  the  driver  roller  to  the  wet 
roller  to  rotate  it.  Thus,  an  exclusive  driver  does  not 
need  to  be  provided  for  the  wet  roller.  This  simpli- 
fied  the  apparatus  and  enhances  the  air  bubble 
preventive  liquid  applying  performance  of  the  ap- 
paratus  in  comparison  with  the  case  where  a  wet 
roller  is  rotated  by  a  base  plate  being  conveyed. 
However,  a  driver  besides  the  driver  roller  may  be 
provided  for  the  wet  roller. 

If  the  attaching  members  have  notches  in 
which  the  engagement  members  provided  at  the 
base  plate  conveyance  passage  are  engaged,  the 
unit  can  be  attached  to  and  detached  from  the 
apparatus  at  the  passage  through  easier  and  sim- 
pler  manipulation. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  invention  will  be  more  clearly  understood 
from  the  following  description  in  conjunction  with 
the  accompanying  drawings,  wherein: 

Fig.  1  is  a  schematic  view  of  a  film  sticking 
apparatus  which  is  an  embodiment  of  the 
present  invention; 
Fig.  2  is  a  side  view  of  the  upper  half  of  the 
apparatus  and  the  vicinity  surrounding  the  base 
plate  conveyance  passage; 
Fig.  3  is  a  perspective  view  of  a  major  part  of 
the  apparatus  to  illustrate  the  constitution  and 
operation  of  wet  rollers  in  detail; 
Fig.  4  is  a  perspective  view  of  a  major  part  of 
the  apparatus  to  illustrate  the  constitution  and 
operation  of  guide  rollers  in  detail; 
Fig.  5  is  a  block  diagram  of  the  control  system 
of  the  apparatus  to  illustrate  the  sending  and 
reception  of  electric  signals; 
Fig.  6  is  a  flow  chart  of  a  procedure  of  the 
pressure  sticking  of  a  film  by  the  apparatus  to 
describe  the  operation  thereof;  and 

Fig.  7  is  a  side  view  of  the  upper  half  of  a 
conventional  film  sticking  apparatus  and  the  vi- 
cinity  of  a  base  plate  conveyance  passage  to 
illustrate  the  constitution  and  operation  of  the 

5  apparatus. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

10  Fig.  1  is  a  schematic  view  of  the  present  film 
sticking  apparatus  which  operates  so  that  upper 
and  lower  stratified  films  1B,  each  having  a  length 
corresponding  to  that  of  an  electrically  insulating 
base  plate  6,  are  stuck  to  the  upper  and  lower 

is  sides  of  the  plate,  respectively.  Fig.  2  is  a  side 
view  of  the  upper  half  of  the  apparatus  and  the 
vicinity  surrounding  the  base  plate  conveyance 
passage,  which  extends  as  the  center  line  for  the 
upper  and  lower  halves  of  the  apparatus.  The  ap- 

20  paratus  generally  includes  a  base  plate  convey-in 
section  20  for  conveying  in  the  base  plate  6  to  a 
tentative  sticking  position  and  a  complete  sticking 
position.  A  base  plate  convey-out  section  22  con- 
veys  out  the  base  plate  with  the  stratified  films  1  B 

25  completely  stuck  thereto  under  heat  and  pressure. 
Stratified  film  storage  sections  24  store  three-layer 
stratified  films  1  ,  each  of  which  consists  of  a  light- 
transmissible  resin  film,  a  photosensitive  resin  layer 
and  another  light-transmissible  resin  film.  The  stor- 

30  age  sections  24  feed  the  stratified  films  1B  to  the 
base  plate.  The  stratified  films  1B  consist  of  the 
light-transmissible  resin  film  and  the  photosensitive 
resin  layer  exposed  on  one  side  thereof.  Tentative 
sticking  sections  26  tentatively  stick  the  leading 

35  edges  of  the  stratified  films  1B  to  the  upper  and 
lower  sides  of  the  base  plate.  A  pressure  sticking 
section  30  operates  to  completely  stick  the  strati- 
fied  films  1B  which  is  tentatively  stuck  at  its  lead- 
ing  edges,  to  the  upper  and  lower  sides  of  the 

40  base  plate  under  heat  and  pressure  by  pressure 
sticking  rollers  28. 

In  each  of  the  stratified  film  storage  sections 
24,  the  three-layer  stratified  film  1  is  continuously 
wound  and  stored  prior  to  operation  on  a  supply 

45  roller  2.  The  film  1  is  unwound  from  the  supply 
roller  2  to  a  film  separation  roller  3  along  a  guide 
roller  32  so  that  the  separation  roller  separates  the 
film  into  the  light-transmissible  resin  film  1A,  and 
the  two-layer  stratified  film  1B.  The  two-layer  film 

50  consists  of  the  other  light-transmissible  resin  film 
and  the  photosensitive  resin  layer,  one  side  of 
which  is  exposed  and  is  intended  to  be  stuck  to  the 
base  plate  6.  The  separated  light-transmissible  res- 
in  film  1A  is  wound  onto  a  winding  roller  4  along  a 

55  guide  roller  34  and  the  three-layer  stratified  film  1  . 
A  larger  film  winding  diameter  sensor  36A  detects 
the  diameter  of  the  stratified  film  1  wound  on  the 
supply  roller  2  and  determining  whether  it  is  larger 

4 



7 EP  0  550  811  A1 8 

than  a  prescribed  value.  A  small  film  winding  diam- 
eter  sensor  36B  detects  that  the  film  diameter  is 
smaller  than  a  prescribed  value.  Sensors  36A  and 
36B  are  provided  alongside  the  film  that  is  wound 
on  the  roller. 

The  base  plate  convey-in  section  20  includes  a 
plurality  of  drive  rollers  38  that  are  provided  at 
appropriate  intervals  along  a  base  plate  convey-in 
passage  to  apply  driving  forces  to  the  base  plate  6 
to  convey  it.  Motive  power  is  applied  to  the  driver 
rollers  38  from  a  driver  such  as  a  motor  to  rotate 
the  rollers.  Idle  rollers  40  are  provided  opposite 
alternate  or  appropriate  ones  of  the  drive  rollers  38 
across  the  base  plate  conveyance  passage  so  that 
the  idle  rollers  and  the  driver  rollers  pinch  the  base 
plate  6  to  surely  apply  the  driving  forces  thereto. 
Sideward  or  lateral  positioners  42  are  provided  in 
appropriate  positions  between  the  drive  rollers  38 
along  the  base  plate  conveyance  passage  to  put 
the  base  plate  6  in  a  prescribed  lateral  position. 

A  base  plate  hold-down  roller  46  is  provided 
opposite  the  most  downstream  (with  regard  to  the 
base  plate  conveyance  direction)  drive  roller  38 
across  the  base  plate  conveyance  passage  near 
the  upstream  end  of  the  pressure  sticking  section 
30.  The  hold-down  roller  38  can  be  moved  up  and 
down  by  a  base  plate  hold-down  means  44  made 
of  a  pneumatic  cylinder.  When  the  base  plate  hold- 
down  roller  46  is  moved  down  by  the  base  plate 
hold-down  means  44,  the  base  plate  6  is  pinched 
between  the  hold-down  roller  and  the  correspond- 
ing  drive  roller  38.  This  prevents  the  base  plate 
from  vertically  moving  as  the  stratified  films  1  B  are 
tentatively  and  completely  stuck  to  the  base  plate. 

Wet  rollers  48  are  provided  downstream  of  the 
most  downstream  drive  roller  38  to  apply  an  air 
bubble  generation  preventive  liquid  such  as  water 
to  the  base  plate  6.  This  liquid  prevents  an  air 
bubble  from  being  generated  in  between  the  base 
plate  and  each  of  the  stratified  films  1  B  as  they  are 
stuck  thereto.  The  wet  rollers  48  are  joined  to  a 
unit  base  90  so  that  they  can  be  disposed  together 
at  the  conveyance  passage  for  the  base  plate  6 
and  removed  together  from  the  passage. 

The  wet  rollers  48  and  the  unit  base  90  are 
hereinafter  described  in  detail  with  reference  to  Fig. 
3.  Sensors  S1  ,  S2  and  S3  for  the  base  plate  6  are 
provided  near  the  base  plate  conveyance  passage. 
The  upstream  sensor  S1  is  a  positioning  start  loca- 
tion  sensor  which  detects  the  leading  edge  of  the 
base  plate  6  brought  into  the  convey-in  section  20 
and  sends  out  a  detection  signal  to  put  the  side- 
ward  positioners  42  into  action.  The  intermediate 
sensor  S2  is  a  base  plate  trailing  edge  sensor 
provided  downstream  of  the  side  positioning  start 
location  sensor  S1  in  order  to  detect  the  trailing 
edge  of  the  base  plate  6.  The  downstream  sensor 
S3  is  a  base  plate  leading  edge  sensor  provided 

near  the  upstream  end  of  the  pressure  sticking 
section  30  in  order  to  detect  the  leading  edge  of 
the  base  plate  6. 

The  base  plate  convey-out  section  22  includes 
5  a  plurality  of  drive  rollers  50  that  are  provided  so 

that  the  rollers  are  rotated  by  a  motor  to  apply 
driving  forces  to  the  base  plate  6  to  convey  it.  Idle 
rollers  52  are  provided  opposite  appropriate  ones 
of  the  drive  rollers  50  across  the  conveyance  pas- 

io  sage  for  the  base  plate  6  so  that  the  base  plate  is 
pinched  between  the  idle  rollers  and  the  driver 
rollers  to  surely  apply  the  driving  forces  to  the 
base  plate.  A  base  plate  passing  sensor  S4  is 
provided  near  the  downstream  end  of  the  pressure 

is  sticking  section  30  in  order  to  detect  the  passing  of 
the  base  plate  6. 

Each  stratified  film  1  B  is  fed  from  the  stratified 
film  storage  section  24  to  the  tentative  sticking 
section  26  along  a  tension  roller  54  which  is  for 

20  applying  an  appropriate  tensile  force  to  the  film 
between  the  supply  roller  2  and  a  main  vacuum 
suction  plate  56  (which  is  a  film  feed  member). 
This  tension  prevents  the  film  from  wrinkling  or  the 
like  while  being  fed  to  the  main  vacuum  suction 

25  plate.  A  static  electricity  eliminator  58  is  provided 
at  the  feed  passage  for  the  stratified  film  1B  be- 
tween  the  tension  roller  54  and  the  main  vacuum 
suction  plate  56  to  eliminate  static  electricity  from 
the  film.  A  film  holding  member  60,  a  cutter  62  and 

30  a  support  roller  64  are  provided  at  a  stratified  film 
feed  passage  between  the  main  vacuum  suction 
plate  56  and  the  pressure  sticking  section  30. 

The  main  vacuum  suction  plate  56  sucks  the 
leading  edge  of  the  stratified  film  1  B  onto  the  plate 

35  as  the  film  is  fed  from  the  supply  roller  2.  The  plate 
56  is  moved  toward  the  leading  edge  of  the  con- 
veyed  base  plate  6  to  tentatively  stick  the  film  to 
the  upper  or  lower  side  of  the  leading  edge  of  the 
base  plate.  The  suction  plate  56  is  secured  to  a 

40  mounting  member  66  so  that  they  are  moved  to- 
gether.  The  upper  and  the  lower  main  vacuum 
suction  plates  56  simultaneously  suck  the  upper 
and  lower  films  1  B,  and  are  simultaneously  moved 
toward  the  base  plate  6  to  tentatively  stick  the  films 

45  thereto. 
The  film  holding  member  60  sucks  the  leading 

edge  of  the  stratified  film  1  B  by  negative  pressure, 
and  is  moved  back  along  the  direction  A  of  the 
conveyance  of  the  base  plate  6.  Thus,  the  film  is 

50  sucked  and  wound  at  the  leading  edge  thereof  onto 
the  tentatively-sticking  downstream  end  portion 
56A  of  the  main  vacuum  suction  plate  56. 

The  cutter  62  has  a  rotary  cutting  member  62A 
and  a  fixed  cutting  member  62B.  The  rotary  cutting 

55  means  has  a  cutting  edge,  which  extends  like  a 
part  of  a  spiral  line  on  the  outer  circumferential 
surface  of  the  cylindrical  member,  and  the  fixed 
cutting  member  62B  has  a  straight  cutting  edge. 

5 
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The  stratified  film  1  B  is  fed  across  the  fixed  cutting 
member  62B  and  is  cut  off  by  the  cutter  62  per- 
pendicularly  to  the  film  feed  direction  as  the  rotary 
cutting  member  62A  is  rotated  to  approach  the 
fixed  cutting  member  to  cut  off  the  film  to  a  pre- 
scribed  length  corresponding  to  that  of  the  base 
plate  6.  In  order  to  cut  off  the  film  1  B  perpendicu- 
larly  to  the  film  feed  direction,  one  end  of  each  of 
the  rotary  and  the  fixed  cutting  members  62A  and 
62B  is  moved  along  the  film  feed  direction  during 
film  feeding  so  that  the  component  of  the  speed  of 
the  movement  of  the  cutoff  point  of  the  cutter,  in 
the  film  feed  direction,  equals  the  film  speed. 

The  support  roller  64  is  provided  on  a  film  feed 
passage  between  the  cutter  62  and  the  pressure 
sticking  roller  28  and  is  located  on  the  same  plane 
as  the  film  feed  passage  along  the  suction  surface 
of  the  main  vacuum  suction  plate  56.  The  support 
roller  64  is  for  guiding  the  stratified  film  1B  to 
smoothly  send  it  to  the  pressure  sticking  roller  28 
after  the  cutter  62  cuts  the  film  so  that  the  film 
does  not  wrinkle  or  the  like. 

The  upper  and  the  lower  mounting  members 
66,  to  which  the  upper  and  lower  main  vacuum 
suction  plates  56  are  secured,  are  similarly  pro- 
vided  as  shown  in  Fig.  1.  Racks  68  are  provided  on 
the  mounting  members  66  and  are  engaged  with 
pinions  70  to  simultaneously  move  the  mounting 
members  toward  the  base  plate  6  together  with  the 
main  vacuum  suction  plates  56  while  sliding  on 
guide  rails  72.  The  pinions  70  are  rotated  in  pre- 
scribed  positions  on  the  body  frame  of  the  appara- 
tus  by  a  servomotor  through  an  electromagnetic 
clutch  to  simultaneously  move  the  upper  and  the 
lower  racks  68  and  the  upper  and  the  lower  main 
vacuum  suction  plates  56.  A  pair  of  pneumatic 
cylinders  are  coupled  to  the  upper  and  the  lower 
mounting  members  66  along  the  directions  of  the 
widths  of  the  main  vacuum  suction  plates  56  to 
simultaneously  move  the  mounting  members  away 
from  each  other.  The  servomotor  is  driven  to  move 
the  main  vacuum  suction  plates  56  toward  the  base 
plate  6  to  set  a  prescribed  distance  between  the 
base  plate  and  each  main  vacuum  suction  plate. 
After  that,  the  electromagnetic  clutch  is  disen- 
gaged,  and  the  pneumatic  cylinders  are  driven  to 
move  the  main  vacuum  suction  plates  56  to  tenta- 
tively  stick  the  leading  edges  of  the  stratified  films 
1  B  to  the  leading  edges  of  the  base  plate.  There- 
after,  the  cylinders  are  driven  back  to  move  the 
main  vacuum  suction  plates  away  from  the  base 
plate. 

The  pressure  sticking  section  30  includes  pres- 
sure  sticking  rollers  38  for  completely  sticking  the 
stratified  films  1B  to  the  upper  and  lower  sides  of 
the  base  plate  6  under  heat  and  pressure.  Pressure 
sticking  roller  support  members  74  movably  sup- 
port  the  rollers  which  move  back  and  forth  and 

vacuum  suction  bars  76  turn  around  the  rollers 
while  sucking  the  films  on  the  bars.  Pressure  roller 
wiping  rollers  78  remove  the  air  bubble  generation 
preventive  liquid  from  the  pressure  sticking  rollers 

5  and  base  plate  wiping  rollers  80  remove  the  liquid 
from  the  upper  and  lower  sides  of  the  base  plate 
after  the  complete  sticking  of  the  films  thereto. 

Two  pneumatic  cylinders  82  vertically  swing 
the  upper  and  the  lower  pressure  sticking  roller 

io  support  members  symmetrically  to  each  other  to 
vertically  move  the  pressure  sticking  rollers  to 
completely  stick  the  films  to  the  base  plate.  The 
base  plate  wiping  rollers  80  are  rotatably  supported 
at  the  pressure  sticking  roller  support  members  74 

is  downstream  of  the  pressure  sticking  rollers  28  so 
that  the  air  bubble  generation  preventive  liquid 
clinging  to  the  base  plate  6  is  removed  therefrom 
by  the  base  plate  wiping  rollers.  The  pneumatic 
cylinders  82  are  coupled  to  the  right  and  left  pairs 

20  of  the  upper  and  lower  pressure  sticking  roller 
support  members  74  to  move  the  pressure  sticking 
rollers  28  up  and  down. 

The  wet  rollers  48,  the  unit  base  and  their 
surrounding  vicinity  are  described  below  in  detail 

25  with  reference  to  Fig.  3.  The  upper  and  the  lower 
wet  rollers  48  are  provided  over  and  under  the 
base  plate  conveyance  passage  and  face  each 
other  across  the  passage.  The  wet  rollers  48  are 
supported  at  both  ends  of  the  rollers  with  wet  roller 

30  support  member  92.  The  length  of  the  unit  base  90 
extends  along  the  width  of  the  base  plate  6,  and  is 
nearly  equal  to  the  width  of  each  wet  roller  48.  The 
upper  and  the  lower  wet  roller  support  members  92 
are  fastened  to  the  unit  base  90  at  both  ends 

35  thereof,  and  have  pairs  of  holes  vertically  extending 
through  the  members. 

Pins  94  fit  in  the  holes  and  fasten  to  the  unit 
base  90  at  the  lower  ends  of  the  pins  so  that  the 
wet  roller  support  members  92  are  slidable  along 

40  the  pins.  Washers  are  secured  to  the  upper  por- 
tions  of  the  pins  94.  Springs  96  are  provided  ar- 
ound  the  pins  94  between  the  washers  and  the 
upper  support  members  92,  and  urge  the  members 
92  downward.  The  air  bubble  generation  preventive 

45  liquid  is  applied  to  the  upper  and  lower  sides  of  the 
base  plate  6  by  the  upper  and  the  lower  wet  rollers 
48  as  the  rollers  are  rotated  in  contact  with  the 
base  plate  under  appropriate  pressure  to  pinch  the 
plate.  The  urging  forces  of  the  springs  96  for  the 

50  wet  roller  support  members  92  can  be  modulated 
to  make  the  pressure  appropriate. 

The  drive  rollers  38  and  idle  rollers  42  of  the 
base  plate  convey-in  section  20  are  supported  by 
the  support  members  98  thereof,  as  shown  in  Fig. 

55  3.  Wet  roller  attaching  members  100  are  fastened 
to  the  unit  base  90  so  that  it  is  removably  attached 
to  the  support  members  98  at  their  ends  nearer  the 
pressure  sticking  rollers  28.  The  attaching  mem- 

6 
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bers  100  extend  from  the  unit  base  90  at  both  ends 
thereof  near  the  upper  and  the  lower  wet  roller 
support  members  92,  to  the  support  members  98 
of  the  base  plate  convey-in  section  20.  The  attach- 
ing  members  100  have  upper  and  lower  engage- 
ment  portions  100A  and  100B,  in  which  engage- 
ment  screws  or  pins  102  provided  on  the  support 
members,  are  engaged  to  attach  the  unit  base 
thereto.  The  upper  engagement  portions  100A  are 
notches  open  toward  the  support  members  98  at 
the  time  of  the  attaching  of  the  base  90  thereto. 
The  lower  engagement  portions  100B  are  notches 
open  downward  at  that  time.  The  upper  and  lower 
engagement  portions  100A  and  100B  of  the  wet 
roller  attaching  members  100  are  thus  engaged 
with  the  engagement  screws  or  pins  102  to  fasten 
the  unit  base  90  to  the  support  members  98.  For 
that  reason,  it  is  very  easy  to  attach  and  detach  the 
unit  base  90  to  and  from  the  support  members  98 
to  replace  the  wet  rollers  48  with  others. 

Wheels  104  for  timing  belts  108  are  mounted 
on  the  lower  wet  roller  48  at  one  or  both  ends 
thereof  near  the  wet  roller  support  members  92. 
Other  wheels  106  for  the  timing  belts  108  are 
mounted  on  one  or  both  end  portions  of  the  driver 
roller  38  located  nearest  the  pressure  sticking  roll- 
ers  28  and  extending  through  the  support  members 
98  at  the  ends  thereof.  The  timing  belts  108  are 
wound  on  the  wheels  104  and  106  when  the  unit 
base  90  and  the  wet  rollers  48  are  attached  to  the 
support  members  98  by  engaging  the  engagement 
screws  or  pins  102  (also  referred  to  as  protrusions) 
in  the  engagement  portions  100A  and  100B  of  the 
wet  roller  attaching  members  100.  When  the  driver 
rollers  38  of  the  base  plate  convey-in  section  20 
are  thereafter  put  in  action,  the  wet  rollers  48  are 
rotated  synchronously  with  the  driver  rollers 
through  the  action  of  the  driver  rollers,  the  wheels 
104  and  106  and  the  timing  belts  108.  A  driver 
besides  the  driver  roller  38  may  be  provided  to 
rotate  the  wet  rollers  48. 

Each  of  the  wet  rollers  48  includes  a  liquid 
feed  pipe  having  a  cylindrical  body  made  of  a  rust- 
resisting  metal  such  as  stainless  steel  and  alu- 
minum  processed  not  to  rust,  or  a  hard  plastic. 
Each  roller  48  also  has  a  plurality  of  liquid  feed 
holes  extending  through  the  body,  and  a  coating 
layer  made  of  a  liquid-absorbing  porous  substance 
such  as  sponge  on  the  outer  surface  of  the  pipe, 
similarly  to  the  wet  rollers  disclosed  in  the  Japan 
Patent  Application  (OPI)  No.  7344/91.  However, 
each  wet  roller  48  may  be  otherwise  constituted. 

Liquid  feed  nipples  110  are  provided  on  the 
wet  roller  support  members  92  opposite  the  wet 
rollers  48,  and  communicate  with  the  liquid  feed 
pipes  thereof  to  feed  the  air  bubble  generation 
preventive  liquid  to  the  rollers  through  pipes.  The 
liquid  is  applied  to  the  upper  and  lower  sides  of  the 

base  plate  6  by  the  coating  layers  of  the  rollers  as 
they  are  rotated  in  contact  with  the  base  plate 
being  conveyed. 

When  the  film  sticking  apparatus  is  to  be  used 
5  for  sticking  operations  that  do  not  use  the  air 

bubble  generation  preventive  liquid,  the  assembly 
of  the  unit  base  90,  the  wet  rollers  48,  the  wet  roller 
support  members  92  and  the  wet  roller  attaching 
members  100  is  detached  from  the  support  mem- 

io  bers  98  of  the  base  plate  convey-in  section  20. 
Instead,  guide  rollers  112,  shown  in  Fig.  4  are 
attached  to  the  latter  support  members  in  place  of 
the  wetting  rollers  to  guide  the  base  plate  on  the 
tops  of  the  guide  rollers  to  the  pressure  sticking 

is  rollers  28  as  the  base  plate  is  conveyed  from  the 
convey-in  section  to  the  pressure  sticking  section 
30. 

At  that  time,  the  guide  rollers  112  are  located 
at  the  ends  of  the  support  members  98,  which  face 

20  the  pressure  sticking  rollers  28.  The  guide  rollers 
112  are  supported  at  both  ends  of  the  shafts  there- 
of  by  guide  roller  support  members  114,  whose 
engagement  portions  114A  and  114B  are  engaged 
with  the  engagement  screws  or  pins  102  to  attach 

25  the  guide  rollers  to  the  support  members  98.  The 
engagement  portions  114A  and  114B  are  notches 
similar  to  notches  100A  and  100B  of  the  wet  roller 
attaching  members  100,  and  are  locate  at  the  sup- 
port  members  98  at  the  time  of  the  engagement. 

30  The  guide  rollers  112  are  rotatably  supported  by 
the  guide  roller  support  members  114  so  that  the 
motive  power  of  the  drive  roller  38  is  not  transmit- 
ted  to  the  guide  rollers. 

Fig.  5  is  a  block  diagram  of  the  control  system 
35  of  the  film  sticking  apparatus  that  illustrates  the 

sending  and  reception  operations  of  the  electric 
signals.  In  the  control  system,  a  central  unit  110 
sends  out  control  signals  for  solenoids  for  the 
pneumatic  cylinders  and  the  motors  in  response  to 

40  detection  signals  from  the  sensors  S1  ,  S2,  S3,  S4, 
S36A  and  S36B,  and  other  sensors  which  are  not 
shown  in  the  drawings  but  are  for  detecting  the 
front  and  rear  ends  of  the  piston  rods  of  the  cyl- 
inders.  The  central  control  unit  110  has  counting 

45  and  timing  functions  as  well,  and  regulates  the 
apparatus  in  a  procedure  shown  in  Fig.  6.  For 
example,  the  control  unit  110  is  made  of  a  prog- 
rammable  controller  or  a  relay  sequence  control 
circuit. 

50  Operating  the  film  sticking  apparatus  is  de- 
scribed  in  detail  from  now  on.  The  apparatus  is 
mainly  operated  by  the  procedure  shown  in  Fig.  6. 
Since  the  upper  and  lower  halves  of  the  apparatus 
are  operated  symmetrically  to  each  other,  the  op- 

55  eration  of  the  upper  half  is  mainly  described 
hereinafter.  First,  the  apparatus  is  manually  put  in  a 
film  sticking  start  preparation  state  in  step  1  .  At  that 
time,  the  supply  roller  2  with  the  three-layer  strati- 
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tied  film  1  sufficiently  wound  thereon  is  set  in  the 
apparatus.  The  film  is  unwound  from  the  roller 
along  the  guide  roller  32  and  separated  into  the 
light-transmissible  resin  film  1A  and  the  two-layer 
stratified  film  1  B  by  the  film  separation  roller  3.  The 
separated  two-layer  stratified  film  is  moved  forth 
along  the  main  vacuum  suction  plate  56  and  the 
cutter  62.  The  film  is  passed  through  the  gap 
between  the  rotary  and  fixed  cutting  members  62A 
and  62B  of  the  cutter.  The  passage  can  be  defined 
between  the  members  by  manually  separating  the 
rotary  cutting  member  from  the  fixed  one. 

The  stratified  film  1  B  is  thereafter  cut  off  by  the 
cutter  62  in  step  2.  At  that  time,  the  rotary  cutting 
member  62A  is  manually  rotated  for  the  cutoff. 
During  this  first  cutting  operation,  the  rotary  and 
the  fixed  cutting  members  62A  and  62B  are  not 
inclined.  The  main  vacuum  suction  plate  56,  the 
pressure  sticking  roller  28  and  so  forth  are  put  in 
their  original  positions  in  step  3.  At  that  time,  the 
upstream  end  of  the  main  vacuum  suction  plate  56 
is  located  slightly  below  the  highest  ascent  position 
of  the  end.  The  film  feed  surfaces  of  the  plate  and 
the  film  holding  member  60  are  put  on  the  same 
plane. 

The  apparatus  is  thereafter  put  in  an  automatic 
operating  mode  in  step  4.  As  a  result,  the  film 
holding  member  60  sucks  the  stratified  film  1B  on 
the  member  and  moves  the  film  parallel  to  the 
base  late  conveyance  direction.  This  parallel  mo- 
tion  causes  the  film  to  be  sucked  onto  the 
tentatively-sticking  downstream  end  portion  56A  of 
the  main  vacuum  suction  plate  56.  The  base  plate 
6  is  introduced  into  the  base  plate  convey-in  sec- 
tion  20.  After  the  base  plate  is  detected  by  the 
positioning  start  location  sensor  S1,  the  base  plate 
is  put  in  the  prescribed  lateral  position  by  the 
sideward  positioners  42. 

When  the  leading  edge  of  the  base  plate  6 
thus  positioned  laterally  is  detected  by  the  base 
plate  leading  edge  sensor  S3  during  the  convey- 
ance  of  the  base  plate  in  the  conveyance  passage, 
a  detection  signal  is  output.  This  sensor  output 
causes  a  first  counter  in  the  central  control  unit  110 
to  start  counting  for  a  prescribed  time.  When  the 
count  reaches  the  prescribed  time,  the  leading 
edge  of  the  base  plate  6  is  stopped  in  the  tentative 
sticking  position.  The  detection  signal  also  causes 
a  second  counter  in  the  control  unit  110  to  start 
counting.  When  the  second  count  has  been  per- 
formed  for  a  prescribed  time,  the  film  holding 
member  60  is  moved  back  along  the  base  plate 
conveyance  direction.  This  causes  the  stratified 
film  1B  to  be  sucked  and  wound  onto  the 
tentatively-sticking  downstream  end  portion  56A  of 
the  main  vacuum  suction  plate  56  as  mentioned 
above. 

By  the  time  that  the  main  vacuum  suction  plate 
56  is  moved  down  to  tentatively  stick  the  stratified 
film  1B  to  the  base  plate  6,  the  base  plate  hold- 
down  means  44  has  already  been  driven  to  move 

5  down  the  base  plate  hold-down  roller  46  to  pinch 
the  base  plate  between  the  roller  and  the  driver 
roller  38.  The  air  bubble  generation  preventive  liq- 
uid  is  applied  to  the  upper  and  lower  sides  of  the 
base  plate  6  by  the  wet  rollers  48  as  the  base  plate 

io  is  conveyed  forth.  The  main  vacuum  suction  plate 
56  is  then  moved  down  to  tentatively  stick  the 
stratified  film  1B  at  the  leading  edge  thereof  the 
base  plate  6  in  step  7. 

During  the  second  counting  operation,  a  ser- 
15  vomotor  is  driven  to  move  the  upper  and  lower 

main  vacuum  suction  plates  56  simultaneously  and 
at  equal  speeds  toward  the  upper  and  lower  rides 
of  the  base  plate  6  through  the  action  of  the  pinion 
70  and  the  racks  68.  The  servomotor  is  stopped 

20  when  each  of  the  downstream  ends  of  the  main 
vacuum  suction  plates  56  is  moved  to  a  position 
located  at  the  prescribed  distance  (2  cm,  for  exam- 
ple)  from  the  base  plate  6.  After  that,  the  pair  of 
pneumatic  cylinders  provided  at  both  ends  of  the 

25  upper  and  lower  main  vacuum  suction  plate  56  are 
driven.  These  cylinders  move  the  plates  so  that  the 
tentatively-sticking  downstream  end  portions  56A 
thereof  approach  the  upper  and  lower  sides  of  the 
base  plate  6  to  tentatively  stick  the  stratified  films 

30  1  B  to  the  upper  and  lower  sides  of  the  base  plate 
under  the  pushing  power  of  the  cylinders.  For  that 
reason,  the  films  1B  can  be  tentatively  stuck  to  the 
upper  and  lower  sides  of  the  base  plate  6  by 
mutually  equal  forces.  At  that  time,  the  electromag- 

35  netic  clutch  is  disengaged  to  keep  the  motive  pow- 
er  of  the  servomotor  from  being  transmitted  to  the 
pinion  70. 

After  that,  the  main  vacuum  suction  plate  56  is 
moved  away  from  the  base  plate  6,  and  the  pres- 

40  sure  sticking  roller  28  is  moved  forth  without  inter- 
fering  with  the  tentatively-sticking  downstream  end 
portion  56A  of  the  suction  plate,  and  starts  com- 
pletely  sticking  the  tentatively-stuck  stratified  film 
1B  to  the  base  plate  under  heat  and  pressure,  in 

45  step  8.  When  the  portion  of  the  stratified  film  1B, 
which  is  to  become  the  trailing  edge  of  the  film 
when  the  portion  is  cut  off  by  the  cutter  62,  has 
come  to  the  place  of  the  cutter  along  with  the 
progress  of  the  sticking  of  the  film  to  the  base 

50  plate  6  by  the  pressure  sticking  roller  28,  the  film  is 
sucked  on  the  main  vacuum  suction  plate  56  and 
cut  off  by  the  cutter  62,  in  step  9.  At  the  beginning 
of  the  cutoff,  the  cutter  62  is  inclined  so  that  the 
component  of  the  speed  of  the  cutting  point  move- 

55  ment  that  is  in  the  film  feed  direction  is  equal  to 
the  film  feeding  speed  to  cut  the  film  perpendicu- 
larly  to  the  feed  direction. 

8 
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During  and  after  the  cutoff,  the  stratified  film 
1  B  is  guided  by  the  support  roller  64  so  that  even 
if  the  diameter  of  the  pressure  sticking  roller  28  is 
small,  the  film  is  fed  forth  without  sliding  on  the 
fixed  cutting  member  62B  of  the  cutter  62.  During 
the  complete  sticking  of  the  film  1B  to  the  base 
plate  6  and  after  the  cutoff,  the  vacuum  suction  bar 
76  starts  sucking  the  film  1  B  on  the  bar  so  that  the 
film  slides  on  the  outer  surface  of  the  bar  while 
being  completely  stuck  to  the  base  plate  6  under 
heat  and  pressure.  When  the  trailing  edge  of  the 
film  1  B  reaches  the  vicinity  of  the  vacuum  suction 
bar  76,  the  bar  is  turned  around  the  pressure 
sticking  roller  28  toward  the  base  plate  6  so  that 
the  bar  keeps  sucking  the  film  on  the  bar  until 
immediately  before  the  termination  of  the  sticking 
of  the  film  to  the  base  plate.  For  that  reason,  an 
appropriate  tensile  force  is  applied  to  the  film  1  B  to 
prevent  it  from  wrinkling  or  the  like.  After  the  film 
1B  is  cut  off  by  the  cutter  62,  the  main  vacuum 
suction  plate  56  and  the  film  holding  member  60 
suck  the  following  part  of  the  film  so  that  the  part  is 
held  on  the  suction  plate  and  the  holding  member. 

It  is  then  judged  whether  the  film  sticking  op- 
eration  of  the  apparatus  should  be  continued  or 
not.  If  it  is  judged  that  the  film  sticking  operation 
should  be  continued,  then  steps  5,  6,  7,  8  and  9 
are  taken  again.  If  it  is  not  judged  so,  the  operation 
is  ceased. 

The  present  invention  is  not  confined  to  the 
above-described  embodiment,  but  may  be  em- 
bodied  or  practiced  in  other  various  ways  without 
departing  from  the  spirit  or  essential  character  of 
the  invention.  For  example,  the  invention  may  be 
embodied  as  a  film  sticking  apparatus  different  in 
type  from  the  above-described  one  and  including 
the  same  wet  rollers  as  the  above-mentioned  ones 
48. 

According  to  the  present  invention,  the  replace- 
ment  of  wet  rollers  is  facilitated  to  enhance  re- 
placement  efficiency  and  to  make  it  easier  to  pre- 
pare  for  sticking  operations  which  do  not  use  air 
bubble  generation  preventive  liquid. 

Claims 

1.  A  film  sticking  apparatus  for  sticking  a  film  to  a 
base  plate,  comprising: 

a  conveyor  for  conveying  a  base  plate  to  a 
sticking  section, 

means  for  feeding  a  film  to  said  sticking 
section, 

means,  at  said  sticking  section,  for  sticking 
said  film  to  said  base  plate, 

a  wetting  roller  for  applying  an  air  bubble 
preventive  liquid  to  one  of  the  film  and  the 
base  plate, 

wetting  roller  support  members  for  rotatab- 

ly  supporting  said  wetting  roller,  and 
wetting  roller  attaching  members  for  re- 

movably  attaching  said  wetting  roller  and  said 
wetting  roller  support  members  to  said  con- 

5  veyor,  wherein  said  wetting  roller,  wetting  roller 
support  members  and  wetting  roller  attaching 
members  are  removable  from  said  conveyor 
as  a  single  unit. 

io  2.  A  film  sticking  apparatus  according  to  claim  1  , 
wherein  said  wetting  roller  attaching  members, 
when  attached  to  said  conveyor,  are  arranged 
to  position  said  wetting  roller  along  a  convey- 
ance  path  of  the  base  plate. 

15 
3.  A  film  sticking  apparatus  according  to  claim  1  , 

wherein  said  wetting  roller,  wetting  roller  sup- 
porting  members  and  wetting  roller  attaching 
members  assembled  as  a  single  unit  and  are 

20  removable  from  the  conveyor  as  a  single  unit 
by  detaching  said  wetting  roller  attaching 
members. 

4.  A  film  sticking  apparatus  according  to  claim  3, 
25  wherein  said  wetting  roller  supporting  mem- 

bers  are  constructed  to  position  said  wetting 
roller  along  said  base  plate  conveyance  path 
upstream  of  the  sticking  section. 

30  5.  A  film  sticking  apparatus  according  to  claim  1  , 
wherein  the  wetting  roller  include  a  pair  of 
wetting  rollers,  one  of  which  is  above  and  one 
of  which  is  below  a  conveyance  path  of  the 
base  plate,  said  pair  of  wetting  rollers  applying 

35  the  air  bubble  preventive  liquid  to  upper  and 
lower  sides  of  the  base  plate. 

6.  A  film  sticking  apparatus  according  to  claim  1  , 
further  comprising: 

40  a  driver  roller,  connected  to  the  conveyor 
and  positioned  along  a  conveyance  path  of  the 
base  plate,  for  conveying  the  base  plate  along 
said  conveyance  path;  and 

a  transmission  member,  connected  be- 
45  tween  said  driver  roller  and  said  wetting  roller, 

for  transmitting  a  driving  power  from  the  driver 
roller  to  the  wet  roller. 

7.  A  film  sticking  apparatus  according  to  claim  2, 
50  further  comprising: 

a  driver  roller,  connected  to  the  conveyor 
and  positioned  along  a  conveyance  path  of  the 
base  plate,  for  conveying  the  base  plate  along 
said  conveyance  path;  and 

55  a  transmission  member,  connected  be- 
tween  said  driver  roller  and  said  wetting  roller, 
for  transmitting  a  driving  power  from  the  driver 
roller  to  the  wet  roller. 

9 
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8.  A  film  sticking  apparatus  according  to  claim  1  , 
wherein  the  wetting  roller  attaching  members 
have  notches  and  said  conveyor  includes  en- 
gagement  members  provided  above  the  base 
plate  conveyance  path,  said  notches  engaging 
said  engagement  members  to  hold  the  wetting 
roller  in  a  position. 

5 

trusions,  said  wetting  roller  attachment  mem- 
bers  have  upper  and  lower  engagement  por- 
tions  to  engage  said  upper  and  lower  protru- 
sions  to  hold  said  wetting  roller  at  a  desire 
position  along  said  conveyance  path  of  the 
base  plate. 

9.  A  film  sticking  apparatus  according  to  claim  2, 
wherein  the  wetting  roller  attaching  members 
have  notches  and  said  conveyor  includes  en- 
gagement  members  provided  above  the  base 
plate  conveyance  path,  said  notches  engaging 
said  engagement  members  to  hold  the  wetting 
roller  in  a  position. 75 

70 

15.  A  film  sticking  apparatus  according  to  claim  1, 
wherein  said  film  sticking  apparatus  is  oper- 
able  when  said  wetting  roller  is  attached  to  the 
conveyor  to  apply  air  bubble  preventive  liquid 
to  the  base  plate  and  when  said  wetting  roller 
is  not  attached  to  the  conveyor  such  that  the 
air  bubble  preventive  liquid  is  not  applied  to 
the  base  plate. 

10.  A  film  sticking  apparatus  according  to  claim  3, 
wherein  the  wetting  roller  attaching  members 
have  notches  and  said  conveyor  includes  en- 

16.  A  film  sticking  apparatus  according  to  claim  2, 
further  comprising: 

means  for  moving  said  base  plate  along 
the  conveyor,  and gagement  members  provided  above  the  base  20 

plate  conveyance  path,  said  notches  engaging 
said  engagement  members  to  hold  the  wetting 
roller  in  a  position. 

driving  means,  connected  between  said 
conveyor  and  said  wetting  roller,  for  transfer- 
ring  a  driving  force  from  said  means  for  mov- 
ing  the  base  plate  to  the  wetting  roller. 

11.  A  film  sticking  apparatus  according  to  claim  1,  25 
wherein  said  wetting  roller  supporting  mem- 
bers  are  at  opposite  ends  of  the  wetting  roller, 
said  wetting  roller  support  members  being  fas- 
tened  to  a  unit  base  with  pins,  said  wetting 
roller  and  wetting  roller  supporting  members  30 
being  slidable  along  said  pins,  said  pins  in- 
cluding  springs  thereon  to  apply  a  downward 
force  on  the  supporting  members  to  urge  the 
wetting  roller  toward  the  base  unit. 

12.  A  film  sticking  apparatus  according  to  claim 
1  1  ,  wherein  the  downward  force  of  the  springs 
is  adjustable  to  change  an  amount  of  down- 
ward  pressure  exerted  by  the  wetting  roller 
onto  the  base  plate  as  the  base  plate  moves  40 
between  the  wetting  roller  and  the  base  unit. 

13.  A  film  sticking  apparatus  according  to  claim  1, 
wherein  said  conveyor  includes: 

conveyance  support  members  for  support-  45 
ing  drive  and  idle  rollers,  said  drive  and  idle 
rollers  pinching  and  conveying  the  base  plate 
along  the  conveyance  path,  said  wetting  roller 
having  a  wheel  and  timing  belt  attached  to  one 
end  thereof,  said  timing  belt  being  removably  50 
connected  to  one  of  said  drive  rollers  to  trans- 
fer  a  driving  force  from  the  drive  roller  to  the 
wetting  roller. 

14.  A  film  sticking  apparatus  according  to  claim  1,  55 
further  comprising: 

base  plate  supporting  members,  connect- 
ed  to  the  conveyor,  with  upper  and  lower  pro- 

35 
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