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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention  5 

[0001  ]  This  invention  relates  to  a  coating  apparatus  for 
coating  a  surface  of  a  work,  and  more  particularly  to  a 
rotational  coating  apparatus  in  which  a  coating  compo- 
sition  is  applied  to  the  surface  of  a  work  to  a  thickness  10 
larger  than  a  limit  thickness  of  running  or  sagging  and 
the  work  is  rotated  about  a  substantially  horizontal  axis 
in  order  to  prevent  running  or  sagging  of  the  coating 
composition. 

15 
Related  Art 

[0002]  It  has  been  known  that  when  a  work  such  as  a 
vehicle  body  is  coated  with  a  coating  composition,  the 
smoothness  of  the  coating  film  surface  can  be  improved  20 
by  increasing  the  amount  of  coating  composition  to 
increase  the  thickness  of  the  coating  film. 
[0003]  That  is,  when  a  coating  composition  is  applied 
to  the  surface  of  a  work,  the  surface  of  the  coating  film 
tends  to  become  smooth  due  to  its  surface  tension  25 
which  acts  on  the  surface  of  coating  film  as  a  tensile 
force  in  a  direction  parallel  to  the  surface  of  the  coating 
film.  The  smoothening  effect  by  the  surface  tension 
becomes  better  as  the  f  lowability  of  the  coating  compo- 
sition  increases.  The  flowability  of  the  coating  composi-  30 
tion  increases  with  increase  in  the  amount  of  coating 
composition  (the  thickness  of  the  coating  film).  Accord- 
ingly,  when  the  amount  of  the  coating  composition  is 
increased,  the  flowability  of  the  coating  composition 
increases  and  the  smoothness  of  the  coating  film  35 
becomes  better.  Especially  when  the  coating  composi- 
tion  is  applied  to  a  thickness  larger  than  a  limit  thickness 
of  running  or  sagging,  the  surface  of  the  coating  film 
becomes  excellently  smooth.  The  "limit  thickness  of 
running  or  sagging"  means  a  minimum  thickness  of  the  40 
coating  film  over  which  running  or  sagging  of  the  coat- 
ing  composition  will  occur  and  will  be  referred  to  simply 
as  "the  running  limit  thickness",  hereinbelow. 
[0004]  When  the  coating  composition  is  applied  to  a 
work  having  a  surface  extending  substantially  in  a  verti-  45 
cal  direction  to  a  thickness  larger  than  the  running  limit 
thickness,  sagging  or  running  of  the  coating  composi- 
tion  occurs  in  the  vertical  surface  of  the  work  under 
gravity,  which  greatly  deteriorates  the  smoothness  of 
the  coating  film.  so 
[0005]  However  when  the  work  is  rotated  about  a  hor- 
izontal  axis  after  application  of  the  coating  composition, 
a  force  in  a  direction  opposite  to  the  gravity  acts  on  the 
coating  composition  on  the  vertical  surface  and  sagging 
or  running  of  the  coating  composition  can  be  prevented.  55 
Further  a  tensile  force  which  acts  on  the  coating  compo- 
sition  in  a  direction  parallel  to  the  surface  of  the  coating 
film  is  generated  by  the  rotation  of  the  work,  and  the  ten- 

sile  force  is  associated  with  the  surface  tension  of  the 
coating  composition  to  further  smoothen  the  surface  of 
the  coating  film. 
[0006]  Recently,  as  disclosed  for  instance  in  United 
States  Patent  No.  4874639,  there  has  been  proposed  a 
method  of  coating  which  is  called  "rotational  coating 
method"  and  in  which  a  coating  composition  is  applied 
to  the  surface  of  a  work  to  a  thickness  larger  than  a  run- 
ning  limit  thickness  and  the  work  applied  with  the  coat- 
ing  composition  is  rotated  about  a  substantially 
horizontal  axis  to  prevent  running  or  sagging  of  the 
coating  composition  from  a  time  before  the  coating 
composition  begins  to  run  or  sag  until  the  coating  com- 
position  sets  to  such  an  extent  that  the  coating  compo- 
sition  cannot  run  or  sag,  thereby  obtaining  a  sufficient 
thickness  of  coating  film  to  improve  smoothness  of  the 
coating  film  surface  while  preventing  running  or  sagging 
of  the  coating  composition. 
[0007]  In  the  rotational  coating  apparatus,  a  thermo- 
setting  coating  composition  containing  therein  a  solvent 
is  generally  used,  and  the  rotational  coating  apparatus 
generally  comprises  a  coating  zone  for  applying  the 
coating  composition  to  a  work  to  a  thickness  larger  than 
a  limit  thickness  over  which  the  coating  composition  on 
a  surface  of  the  work  extending  in  a  vertical  direction  will 
normally  run  or  sag,  a  setting  zone  for  evaporating  the 
solvent  in  the  coating  composition  applied  to  the  work 
(the  setting  zone  is  sometimes  omitted)  and  a  heat- 
hardening  zone  for  hardening  the  coating  composition 
by  heating  after  the  setting  in  the  setting  zone,  a  rotating 
means  for  rotating  the  work  about  a  substantially  hori- 
zontal  axis  after  the  coating  in  the  coating  zone  to  pre- 
vent  the  coating  composition  on  the  vertical  surface  of 
the  work  from  running  or  sagging  until  the  coating  com- 
position  comes  into  such  a  state  that  running  or  sagging 
cannot  occur,  and  a  conveyor  means  for  passing  the 
work  through  the  coating  zone,  the  setting  zone  and  the 
heat-hardening  zone  in  this  order. 
[0008]  The  coating  composition  is  applied  to  the  work 
in  a  plurality  of  times  and  is  generally  applied  to  a  thick- 
ness  larger  than  the  running  limit  thickness  in  the  final 
coating  zone.  For  example,  when  the  coating  zone  com- 
prises  first  and  second  coating  zones  respectively  for 
effecting  first  coating  and  second  coating,  the  coating 
composition  is  applied  to  a  thickness  smaller  than  the 
running  limit  thickness  in  the  first  coating  zone  and  then 
is  applied  to  a  thickness  larger  than  the  running  limit 
thickness  in  the  second  coating  zone. 
[0009]  In  such  a  case,  when  the  conveyor  means 
comprises  a  single  conveyor,  the  following  problem  is 
involved.  That  is,  when  some  trouble,  such  as  failure  in 
a  coating  robot  or  the  conveyor,  occurs  in  a  part  of  the 
coating  line  upstream  of  the  zone  where  the  coating 
composition  is  applied  to  a  thickness  larger  than  the 
running  limit  thickness  (e.g.,  the  second  coating  zone) 
and  the  coating  line  is  stopped,  said  single  conveyor  is 
stopped  in  whole  and  accordingly  the  work  which  has 
been  applied  with  the  coating  composition  to  a  thick- 

2 



3 EP0  646  419  B1 4 

ness  larger  than  the  running  limit  thickness  is  stopped 
there,  which  results  in  run  or  sag  of  the  coating  compo- 
sition  and  defect  in  coating. 
[001  0]  In  order  to  avoid  the  problem,  it  has  been  pro- 
posed  to  separate  the  conveyor  line  between  the  first  s 
coating  zone  and  the  second  coating  zone  and  to  drive 
the  first  conveyor  on  the  side  of  the  first  coating  zone 
and  the  second  conveyor  on  the  side  of  the  second 
coating  zone  separately  from  each  other  as  disclosed, 
for  instance,  in  Japanese  Unexamined  Patent  Publica-  10 
tion  No.  4(1  992)-1  14757.  This  arrangements  permits 
the  second  conveyor  to  continuously  convey  the  work 
which  has  been  applied  with  the  coating  composition  in 
a  thickness  larger  than  the  running  limit  thickness  into 
the  zones  where  the  work  is  rotated  and  running  or  sag-  is 
ging  of  the  coating  composition  is  prevented  (e.g.,  the 
setting  zone  and/or  the  heat-hardening  zone)  even  if 
some  trouble  occurs  in  the  first  coating  zone  or  the  coat- 
ing  line  upstream  thereof. 
[001  1  ]  Since  the  rotational  coating  apparatus  is  for  20 
obtaining  a  coating  of  high  quality  having  a  extremely 
smooth  coating  film  surface,  it  is  required  a  high  provi- 
sion  against  reduction  in  smoothness  of  the  coating  film 
surface  due  to  running  or  sagging  generated  by  trouble 
in  the  coating  line  or  the  like  and  reduction  in  the  coating  25 
quality  due  to  adhesion  of  dust  or  the  like. 
[001  2]  From  this  viewpoint,  the  conventional  rotational 
coating  apparatus  where  the  conveyor  line  is  separated 
between  the  first  coating  zone  and  the  second  coating 
zone  still  has  the  following  problem.  30 
[001  3]  That  is,  some  trouble  can  occur  in  the  down- 
stream  side  of  the  second  coating  zone.  In  this  case, 
though  it  is  needless  to  say  that  the  work  cannot  be  con- 
veyed  downstream  of  the  part  of  the  trouble,  it  can  be 
possible  to  convey  the  work  which  has  been  applied  to  35 
a  thickness  larger  than  the  running  limit  thickness  out 
the  second  coating  zone  into  the  rotating  zones  where 
the  work  is  rotated  and  running  or  sagging  of  the  coat- 
ing  composition  is  prevented  (e.g.,  the  setting  zone 
and/or  the  heat-hardening  zone)  or  a  position  where  the  40 
coating  composition  has  come  into  such  a  state  that 
running  or  sagging  cannot  occur,  so  long  as  the  part  of 
the  trouble  is  downstream  of  the  rotating  zones  and  the 
position  where  the  coating  composition  has  come  into 
such  a  state  that  running  or  sagging  cannot  occur  and  45 
the  conveyor  itself  can  convey  the  work  downstream 
from  the  second  coating  zone. 
[001  4]  However  when  the  conveyor  downstream  of  the 
second  coating  zone  is  filled  with  the  works,  the  work  in 
the  second  coating  zone  cannot  be  conveyed  out  the  so 
second  coating  zone  and  must  stay  there,  which  results 
in  running  of  sagging  of  the  coating  composition  and 
defect  in  coating. 
[0015]  Further  in  the  rotary  coating  line,  the  work  is 
generally  conveyed  on  a  rotary  truck  and  is  rotated  on  55 
the  rotary  truck  in  the  zones  where  running  or  sagging 
can  occur.  When  dust  and  the  like  are  on  the  rotary 
truck,  the  dust  and  the  like  fly  and  adhere  to  the  coating 

film  surface  when  the  work  is  rotated,  which  results  in  a 
low  quality  of  coating.  Further  when  the  mechanism  for 
rotating  the  work  gets  trouble  and  the  work  cannot  be 
rotated  in  a  proper  manner,  the  smoothness  of  the  coat- 
ing  film  surface  deteriorates. 
[001  6]  The  DE-A  4  115111  discloses  a  coating  appa- 
ratus  according  to  preamble  of  claim  1  or  16  including 
several  coating  lines  which  are  arranged  in  parallel. 
Each  of  these  coating  lines  contains  a  coating  zone,  a 
setting  zone  and  a  pre-heat-hardening  zone.  Behind  the 
pre-heat-hardening  zones  there  is  arranged  one  single 
main-heat-hardening  zone  which  is  used  by  all  coating 
lines.  It  was  found  that  the  main-heat-hardening  zone  is 
likely  to  subject  to  failure.  In  the  case  the  main-heat- 
hardening  zone  fails  the  operation  of  all  coating  lines 
upstream  the  main-heat-hardening  zone  has  to  be 
stopped,  which  results  in  the  problems  described  above 
like  running  or  sagging  of  the  coating  composition 
applied  to  the  work. 
[0017]  It  is  the  object  of  the  present  invention  to  pro- 
vide  a  rotational  coating  apparatus  which  can  overcome 
the  problem  of  running  and  sagging  of  the  coating  com- 
position  due  to  trouble  in  the  coating  line  especially 
downstream  of  the  coating  zone  where  the  coating  com- 
position  is  applied  to  the  work  to  a  thickness  larger  than 
the  running  limit  thickness  and  can  constantly  provide 
an  extremely  smooth  coating  film  surface. 
[0018]  This  object  is  fulfilled  by  a  coating  apparatus 
having  the  features  disclosed  in  claim  1  or  claim  16. 
Preferred  embodiments  are  defined  in  the  dependent 
sub-claims. 
[001  9]  In  accordance  with  a  first  aspect  of  the  present 
invention  there  is  provided  a  rotational  coating  appara- 
tus  comprising 

a  coating  zone  for  applying  a  solvent-containing 
thermosetting  coating  composition  to  a  work  to  a 
thickness  larger  than  a  limit  thickness  over  which 
the  coating  composition  on  a  surface  of  the  work 
extending  in  a  vertical  direction  will  normally  run  or 
sag,  a  heat-hardening  zone  for  hardening  the  coat- 
ing  composition  applied  to  the  work  by  heating,  a 
rotating  means  for  rotating  the  work  about  a  sub- 
stantially  horizontal  axis  after  the  coating  in  the 
coating  zone  to  prevent  the  coating  composition  on 
the  vertical  surface  of  the  work  from  running  or  sag- 
ging,  and  a  conveyor  means  for  passing  the  work 
through  the  coating  zone  and  the  heat-hardening 
zone  in  this  order,  the  conveyor  means  including  a 
pair  of  conveyors  which  form  a  conveyor  line  and 
are  separated  from  each  other  upstream  of  a  posi- 
tion  where  the  coating  composition  is  applied  to  the 
work  to  a  thickness  larger  than  said  limit  thickness, 
and  said  heat-hardening  zone  including  a  pre-heat- 
hardening  zone  for  half  hardening  the  coating  com- 
position  and  a  main  heat-hardening  zone  for  fully 
hardening  the  coating  composition  after  the  coating 
composition  is  half  hardened,  wherein  the  improve- 
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ment  comprises  that 
a  pooling  zone  in  which  a  predetermined  number  of 
works  can  be  temporarily  pooled  is  provided 
between  the  pre-heat-hardening  zone  and  the  main 
heat-hardening  zone.  s 

[0020]  The  conveyor  for  passing  the  work  through  the 
coating  zone  and  the  pre-heat-hardening  zone  in  this 
order  may  comprise  a  rotary  conveyor  which  conveys 
the  work  on  a  rotary  truck  which  carries  the  work  sup-  to 
porting  it  for  rotation,  and  the  conveyor  for  passing  the 
work  through  the  main  heat-hardening  zone  may  com- 
prise  a  non-rotary  conveyor  which  conveys  the  work  on 
a  non-rotary  truck  which  carries  the  work  holding  it  sta- 
tionary,  and  a  transfer  means  for  transferring  the  work  ts 
on  the  rotary  truck  on  the  rotary  conveyor  to  the  non- 
rotary  truck  on  the  non-rotary  conveyor  may  be  provided 
between  the  pre-heat-hardening  zone  and  the  main 
heat-hardening  zone.  In  this  case,  said  pooling  zone 
may  be  provided  between  the  pre-heat-hardening  zone  20 
and  the  transfer  means  or  between  the  transfer  means 
and  the  main  heat-hardening  zone. 
[0021  ]  Said  rotating  means  may  comprise  a  rotation 
transmitting  mechanism  provided  on  the  rotary  truck 
and  a  sub  conveyor  which  is  provided  along  the  rotary  25 
conveyor  to  provide  rotation  to  the  rotation  transmitting 
mechanism.  The  rotary  conveyor  may  be  formed  in  an 
endless  fashion. 
[0022]  For  example,  the  pooling  zone  may  be  formed 
by  separating  the  conveyor  line  upstream  of  the  position  30 
where  the  pooling  zone  is  to  be  provided  and  making 
the  conveying  rate  (the  number  of  trucks  which  can  be 
conveyed  in  a  unit  time)  higher  in  the  downstream  side 
conveyor  line  than  in  the  upstream  side  conveyor  line.  In 
this  case,  the  pooling  zone  is  provided  on  the  down-  35 
stream  side  conveyor  line  itself.  Otherwise  the  pooling 
zone  may  comprise  a  pooling  conveyor  connected  to 
the  conveyor  line. 
[0023]  The  pooling  zone  should  be  able  to  accommo- 
date  at  least  the  same  number  of  works  as  that  of  the  to 
works  in  the  zone  where  the  coating  composition  is 
applied  to  the  work  to  a  thickness  larger  than  said  limit 
thickness.  Also  the  pooling  zone  may  be  arranged  to 
accommodate  at  least  the  same  number  of  works  as  the 
sum  of  the  numbers  of  the  works  in  the  zone  where  the  45 
coating  composition  is  applied  to  the  work  to  a  thickness 
larger  than  said  limit  thickness  and  the  setting  zone. 
Further  the  pooling  zone  may  be  arranged  to  accommo- 
date  at  least  the  same  number  of  works  as  the  sum  of 
the  numbers  of  the  works  in  the  zone  where  the  coating  so 
composition  is  applied  to  the  work  to  a  thickness  larger 
than  said  limit  thickness,  the  setting  zone  and  the  pre- 
heat-hardening  zone. 
[0024]  In  the  pre-heat-hardening  zone,  the  coating 
composition  may  be  half-hardened  by  a  far-infrared  55 
oven  and  in  the  main  heat-hardening  zone,  the  coating 
composition  may  be  fully  hardened  by  a  hot-air  oven. 
[0025]  The  coating  in  the  coating  zone  may  be  for 

forming  the  topcoating  film.  The  coating  zone  may  com- 
prise  a  plurality  of  zones  so  that  the  coating  composition 
is  applied  to  the  work  to  a  thickness  larger  than  said  limit 
thickness  in  the  last  zone.  The  coating  in  the  coating 
zone  may  be  for  forming  a  clear  coating  film.  The  work 
may  be  a  vehicle  body. 
[0026]  In  accordance  with  a  second  aspect  of  the 
present  invention  there  is  provided  a  rotational  coating 
apparatus  comprising 

a  coating  zone  for  applying  a  solvent-containing 
thermosetting  coating  composition  to  a  work  to  a 
thickness  larger  than  a  limit  thickness  over  which 
the  coating  composition  on  a  surface  of  the  work 
extending  in  a  vertical  direction  will  normally  run  or 
sag,  a  setting  zone  for  effecting  setting  of  evaporat- 
ing  the  solvent  in  the  coating  composition  applied  to 
the  work  to  such  an  extent  that  the  coating  compo- 
sition  cannot  run  or  sag,  a  heat-hardening  zone  for 
hardening  the  coating  composition  applied  to  the 
work  by  heating  after  the  setting  in  the  setting  zone, 
a  rotating  means  for  rotating  the  work  about  a  sub- 
stantially  horizontal  axis  after  the  coating  in  the 
coating  zone  to  prevent  the  coating  composition  on 
the  vertical  surface  of  the  work  from  running  or  sag- 
ging,  and  a  conveyor  means  for  passing  the  work 
through  the  coating  zone,  the  setting  zone  and  the 
heat-hardening  zone  in  this  order,  the  conveyor 
means  including  a  pair  of  conveyors  which  form  a 
conveyor  line  and  are  separated  from  each  other 
upstream  of  a  position  where  the  coating  composi- 
tion  is  applied  to  the  work  to  a  thickness  larger  than 
said  limit  thickness,  wherein  the  improvement  com- 
prises  that 
a  pooling  zone  in  which  a  predetermined  number  of 
works  can  be  temporarily  pooled  is  provided 
between  the  setting  zone  and  the  heat-hardening 
zone. 

[0027]  The  conveyors  may  comprise  a  rotary  conveyor 
which  conveys  the  work  on  a  rotary  truck  which  carries 
the  work  supporting  it  for  rotation.  Said  rotating  means 
may  comprise  a  rotation  transmitting  mechanism  pro- 
vided  on  the  rotary  truck  and  a  sub  conveyor  which  is 
provided  along  the  rotary  conveyor  to  provide  rotation  to 
the  rotation  transmitting  mechanism. 
[0028]  For  example,  the  pooling  zone  may  be  formed 
by  separating  the  conveyor  line  upstream  of  the  position 
where  the  pooling  zone  is  to  be  provided  and  making 
the  conveying  rate  (the  number  of  trucks  which  can  be 
conveyed  in  a  unit  time)  higher  in  the  downstream  side 
conveyor  line  than  in  the  upstream  side  conveyor  line.  In 
this  case,  the  pooling  zone  is  provided  on  the  down- 
stream  side  conveyor  line  itself.  Otherwise  the  pooling 
zone  may  comprise  a  pooling  conveyor  connected  to 
the  conveyor  line. 
[0029]  The  pooling  zone  should  be  able  to  accommo- 
date  at  least  the  same  number  of  works  as  that  of  the 
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works  in  the  zone  where  the  coating  composition  is 
applied  to  the  work  to  a  thickness  larger  than  said  limit 
thickness.  Also  the  pooling  zone  may  be  arranged  to 
accommodate  at  least  the  same  number  of  works  as  the 
sum  of  the  numbers  of  the  works  in  the  zone  where  the  5 
coating  composition  is  applied  to  the  work  to  a  thickness 
larger  than  said  limit  thickness  and  the  setting  zone. 
[0030]  The  coating  in  the  coating  zone  may  be  for 
forming  the  topcoating  film.  The  coating  zone  may  com- 
prise  a  plurality  of  zones  so  that  the  coating  composition  10 
is  applied  to  the  work  to  a  thickness  larger  than  said  limit 
thickness  in  the  last  zone.  The  coating  in  the  coating 
zone  may  be  for  forming  a  clear  coating  film.  The  work 
may  be  a  vehicle  body. 
[0031  ]  The  rotational  coating  apparatus  may  comprise  15 

a  coating  zone  for  applying  a  solvent-containing 
thermosetting  coating  composition  to  a  work  to  a 
thickness  larger  than  a  limit  thickness  over  which 
the  coating  composition  on  a  surface  of  the  work  20 
extending  in  a  vertical  direction  will  normally  run  or 
sag,  a  heat-hardening  zone  for  hardening  the  coat- 
ing  composition  applied  to  the  work  by  heating,  a 
rotating  means  for  rotating  the  work  about  a  sub- 
stantially  horizontal  axis  after  the  coating  in  the  25 
coating  zone  to  prevent  the  coating  composition  on 
the  vertical  surface  of  the  work  from  running  or  sag- 
ging,  and  a  conveyor  means  for  passing  the  work 
through  the  coating  zone  and  the  heat-hardening 
zone  in  this  order,  the  conveyor  means  including  a  30 
pair  of  conveyors  which  form  a  conveyor  line  and 
are  separated  from  each  other  upstream  of  a  posi- 
tion  where  the  coating  composition  is  applied  to  the 
work  to  a  thickness  larger  than  said  limit  thickness, 
and  said  heat-hardening  zone  including  a  pre-heat-  35 
hardening  zone  for  half-hardening  the  coating  com- 
position  and  a  main  heat-hardening  zone  for  fully 
hardening  the  coating  composition  after  the  coating 
composition  is  half-hardened,  wherein  the  improve- 
ment  comprises  that  40 
the  conveyor  for  passing  the  work  through  the  coat- 
ing  zone  and  the  pre-heat-hardening  zone  in  this 
order  comprises  a  rotary  conveyor  which  is  formed 
in  an  endless  fashion  and  conveys  the  work  on  a 
rotary  truck  which  carries  the  work  supporting  it  for  45 
rotation  while  the  conveyor  for  passing  the  work 
through  the  main  heat-hardening  zone  comprises  a 
non-rotary  conveyor  which  conveys  the  work  on  a 
non-rotary  truck  which  carries  the  work  holding  it 
stationary,  so 
a  first  transfer  means  for  transferring  the  work  to  the 
rotary  truck  on  the  rotary  conveyor  in  a  position 
upstream  of  the  coating  zone  and  a  second  transfer 
means  for  transferring  the  work  on  the  rotary  truck 
on  the  rotary  conveyor  to  the  non-rotary  truck  on  ss 
the  non-rotary  conveyor  in  a  position  downstream 
of  the  pre-heat-hardening  zone  and  upstream  of  the 
first  transfer  means  are  provided,  and 

a  vacant  truck  changing  station  is  provided  on  the 
rotary  conveyor  between  the  second  transfer 
means  and  the  first  transfer  means  to  transfer  a 
vacant  rotary  truck  from  which  the  work  has  been 
removed  by  the  second  transfer  means  to  a  vacant 
truck  maintenance  station  and  to  take  out  a  vacant 
rotary  truck  which  has  been  maintained  from  the 
vacant  truck  maintenance  station. 

[0032]  The  vacant  truck  maintenance  station  may 
comprise  a  maintenance  conveyor  formed  in  an  endless 
fashion.  The  maintenance  conveyor  may  be  disposed 
on  a  floor  different  from  the  floor  on  which  the  rotary 
conveyor  is  disposed.  The  vacant  truck  maintenance 
station  may  comprise  a  lifter  which  conveys  up  and 
down  the  vacant  rotary  truck  between  the  rotary  con- 
veyor  and  the  maintenance  conveyor  to  transfer  the 
vacant  rotary  truck  from  the  former  to  the  latter  and  from 
the  latter  to  the  former.  The  maintenance  conveyor  may 
have  a  length  sufficient  to  accommodate  all  the  rotary 
trucks  on  the  rotary  conveyor.. 
[0033]  In  the  present  invention,  a  thermosetting  coat- 
ing  composition  containing  therein  a  solvent  is  used  as 
described  above.  As  the  solvent,  aqueous  solvents  may 
be  used  as  well  as  volatile  solvents  or  organic  solvents. 
[0034]  In  this  specification,  that  the  coating  composi- 
tion  runs  or  sags  means  that  the  coating  composition 
runs  or  sags  2mm  or  more.  That  is,  to  apply  the  coating 
composition  to  a  thickness  larger  than  the  limit  thick- 
ness  over  which  the  coating  composition  will  normally 
run  or  sag  is  to  provide  a  sufficient  flowability  to  the 
coating  composition  so  that  a  sufficient  smoothness  of 
the  coating  film  surface  can  be  obtained  when  the  work 
is  rotated,  and  in  order  to  obtain  a  sufficient  smoothness 
of  the  coating  film  surface,  such  a  flowability  that  the 
coating  composition  can  run  or  sag  at  least  2mm  is  nec- 
essary. 
[0035]  That  the  coating  composition  on  a  vertical  sur- 
face  of  the  work  will  normally  run  or  sag  means  that  the 
coating  composition  on  a  vertical  surface  of  the  work  will 
run  or  sag  (2mm  or  more)  under  the  gravity  if  the  vertical 
surface  is  kept  vertical  without  being  rotated.  Said  limit 
thickness  over  which  the  coating  composition  on  a  ver- 
tical  surface  of  the  work  will  normally  run  or  sag  means 
a  minimum  thickness  at  which  the  coating  composition 
can  run  or  sag  and  is  substantially  equivalent  to  afore- 
said  running  limit  thickness. 
[0036]  That  the  coating  composition  is  applied  to  a 
work  to  a  thickness  larger  than  a  limit  thickness  over 
which  the  coating  composition  on  a  surface  of  the  work 
extending  in  a  vertical  direction  will  normally  run  or  sag 
means  that  the  coating  composition  is  applied  to  the 
work  in  such  a  state  that  running  or  sagging  of  coating 
composition  will  occur  in  the  vertical  surface  if  the  work 
is  caused  to  stand  without  being  rotated.  Accordingly  if 
the  work  is  caused  to  stand  without  being  rotated  after 
the  coating,  the  coating  composition  on  the  vertical  sur- 
face  runs  or  sags  and  in  the  case  where  the  setting 
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zone  is  provided,  if  the  work  is  caused  to  stand  without 
being  rotated  in  the  setting  zone,  the  coating  composi- 
tion  on  the  vertical  surface  runs  or  sags  also  in  the  set- 
ting  zone. 
[0037]  When  a  typical  thermosetting  coating  composi- 
tion  is  heated,  the  solid  component  of  the  coating  com- 
position  is  once  softened  (reduction  of  viscosity)  and  the 
coating  composition  exhibits  a  high  flowability  and  when 
further  heated,  the  temperature  of  the  coating  composi- 
tion  exceeds  its  reaction  starting  temperature  and  the 
coating  composition  hardens  by  crosslinking  reaction. 
Accordingly,  irrespective  of  whether  the  coating  compo- 
sition  is  in  such  a  state  that  running  or  sagging  can 
occur  (will  be  referred  to  simply  as  "the  running  state", 
hereinbelow)  or  in  such  a  state  that  running  or  sagging 
cannot  occur  (will  be  referred  to  simply  as  "the  non-run- 
ning  state",  hereinbelow)  before  the  work  is  introduced 
into  the  heat-hardening  zone,  the  solid  component  of 
the  coating  composition  softened  early  in  the  heat-hard- 
ening  and  the  flowability  of  the  coating  composition  can 
increase  to  such  an  extent  that  running  or  sagging  can 
occur. 
[0038]  That  the  work  is  rotated  about  a  substantially 
horizontal  axis  after  the  coating  step  to  prevent  the  coat- 
ing  composition  on  the  vertical  surface  of  the  work  from 
running  or  sagging  means  that  the  work  is  rotated  not  to 
permit  the  coating  composition  on  the  work  to  run  or  sag 
2mm  or  more  and  the  work  should  be  rotated  at  least 
from  a  time  before  the  coating  composition  applied  to 
the  work  runs  or  sags  2mm  to  a  time  after  which  the 
coating  composition  runs  or  sags  no  more.  The  work 
should  be  rotated  as  long  as  the  coating  composition 
can  run  or  sag,  and  preferably  until  the  coating  compo- 
sition  completely  lose  its  flowability. 
[0039]  When  the  work  applied  with  the  coating  com- 
position  is  subjected  to  the  heat-hardening  step  immedi- 
ately  after  the  coating  step,  the  surface  of  the  coating 
film  is  rapidly  hardened  with  a  large  amount  of  the  sol- 
vent  remaining  in  the  coating  composition  and  when  the 
solvent  is  subsequently  released  through  the  hardened 
surface  film,  holes  can  be  generated  in  the  surface  of 
the  coating  film.  In  order  to  avoid  this  problem,  the  set- 
ting  is  effected  to  evaporate  the  solvent  to  some  extent 
before  the  heat-hardening  step.  When  the  solvent  is  an 
organic  solvent  (volatile  solvent),  the  setting  step  is 
effected  by  allowing  the  work  to  stand  for  a  predeter- 
mined  time  at  an  ordinary  temperature.  When  the  sol- 
vent  is  an  aqueous  solvent,  the  setting  step  is  effected 
by  allowing  the  work  to  stand  for  a  predetermined  time 
at  a  temperature  higher  than  ordinary  temperatures, 
e.g.,  for  5  to  7  minutes  at  80°C.  Though  the  setting  step 
may  be  effected  at  an  elevated  temperature  also  in  the 
case  of  an  organic  solvent,  the  elevated  temperature 
generally  should  be  not  higher  than  40°C. 
[0040]  Though  the  present  invention  is  basically 
directed  to  rotational  coating  in  which  the  coating  com- 
position  is  applied  to  the  work  to  a  thickness  larger  than 
the  running  limit  thickness  and  the  work  is  rotated  to 

prevent  running  or  sagging  of  the  coating  composition 
and  is  directed  to  coating  of  a  work  having  a  surface 
extending  substantially  in  a  vertical  direction,  the 
present  invention  can  also  be  applied  to  coating  a  work 

5  having  no  surface  extending  substantially  in  a  vertical 
direction. 
[0041]  In  the  rotational  coating  apparatus  in  accord- 
ance  with  the  first  aspect  of  the  present  invention,  the 
heat-hardening  zone  comprises  the  pre-heat-hardening 

10  zone  and  the  main  heat-hardening  zone  and  the  setting 
zone  may  be  provided  though  not  necessary. 
[0042]  In  the  case  where  the  setting  zone  is  provided, 
the  coating  composition  is  in  "the  running  state"  at  least 
early  in  the  setting  step  in  the  setting  zone.  In  the  heat- 

15  hardening  zone  especially  in  the  pre-heat-hardening 
zone,  the  coating  composition  sometimes  comes  into 
the  running  state  due  to  softening  of  the  solid  compo- 
nent  as  described  above,  and  sometimes  hardens  as 
soon  as  heated  without  softening  and  do  not  come  into 

20  the  running  state.  When  the  setting  zone  is  not  pro- 
vided,  the  coating  composition  should  be  in  the  running 
state  in  the  pre-heat-hardening  zone. 
[0043]  When  the  setting  zone  is  provide,  the  work 
must  be  rotated  as  long  as  the  coating  composition  is  in 

25  the  running  state  in  the  setting  zone  irrespective  of 
whether  the  coating  composition  comes  into  the  running 
state  in  the  heat-hardening  zone.  When  the  coating 
composition  can  be  in  the  running  state  in  the  pre-heat- 
hardening  zone,  the  work  must  be  rotated  as  long  as  the 

30  coating  composition  is  in  the  running  state  in  the  pre- 
heat-hardening  zone.  When  the  coating  composition 
cannot  be  in  the  running  state  in  the  pre-heat-hardening 
zone,  the  work  need  not  be  rotated  in  the  pre-heat-hard- 
ening  zone. 

35  [0044]  In  the  rotational  coating  apparatus  in  accord- 
ance  with  the  second  aspect  of  the  present  invention, 
the  setting  zone  is  provided  and  the  solvent  is  evapo- 
rated  in  the  setting  to  such  an  extent  that  the  coating 
composition  comes  into  the  non-running  state.  The 

40  heat-hardening  zone  may  be  divided  into  the  pre-heat- 
hardening  zone  and  the  main  heat-hardening  zone 
though  not  necessary. 
[0045]  In  the  rotational  coating  apparatus  on  accord- 
ance  with  the  second  aspect,  the  coating  composition  is 

45  in  the  running  state  at  least  early  in  the  setting  step  in 
the  setting  zone.  In  the  heat-hardening  zone,  the  coat- 
ing  composition  sometimes  comes  into  the  running 
state  due  to  softening  of  the  solid  component  as 
described  above,  and  sometimes  hardens  as  soon  as 

so  heated  without  softening  and  do  not  come  into  the  run- 
ning  state. 
[0046]  The  work  must  be  rotated  as  long  as  the  coat- 
ing  composition  is  in  the  running  state  in  the  setting 
zone.  When  the  coating  composition  can  be  in  the  run- 

55  ning  state  in  the  heat-hardening  zone,  the  work  must  be 
rotated  as  long  as  the  coating  composition  is  in  the  run- 
ning  state  in  the  heat-hardening  zone.  When  the  coating 
composition  cannot  be  in  the  running  state  in  the  heat- 
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hardening  zone,  the  work  need  not  be  rotated  in  the 
heat-hardening  zone. 
[0047]  In  the  rotational  coating  apparatus  in  accord- 
ance  with  the  present  invention,  the  conveyor  for  pass- 
ing  the  work  through  the  coating  zone  and  the  pre-heat-  s 
hardening  zone  in  this  order  may  comprise  a  rotary  con- 
veyor  which  is  formed  in  an  endless  fashion  and  con- 
veys  the  work  on  a  rotary  truck  which  carries  the  work 
supporting  it  for  rotation,  and  the  work  is  transferred  to 
the  rotary  truck  on  the  rotary  conveyor  by  the  first  trans-  10 
fer  means  and  is  passed  through  the  coating  zone  the 
pre-heat-hardening  zone  in  this  order,  and  then 
removed  from  the  rotary  conveyor  by  the  second  trans- 
fer  means. 
[0048]  The  rotational  coating  apparatus  may  be  pro-  15 
vided  with  the  setting  zone  though  not  necessary.  In  the 
case  where  the  setting  zone  is  provided,  the  coating 
composition  is  in  the  running  state  at  least  early  in  the 
setting  step  in  the  setting  zone.  In  the  pre-heat-harden- 
ing  zone  especially,  the  coating  composition  sometimes  20 
comes  into  the  running  state  due  to  softening  of  the 
solid  component  as  described  above,  and  sometimes 
hardens  as  soon  as  heated  without  softening  and  do  not 
come  into  the  running  state.  When  the  setting  zone  is 
not  provided,  the  coating  composition  should  be  in  the  25 
running  state  in  the  pre-heat-hardening  zone. 
[0049]  When  the  setting  zone  is  provide,  the  work 
must  be  rotated  as  long  as  the  coating  composition  is  in 
the  running  state  in  the  setting  zone  irrespective  of 
whether  the  coating  composition  comes  into  the  running  30 
state  in  the  heat-hardening  zone.  When  the  coating 
composition  can  be  in  the  running  state  in  the  pre-heat- 
hardening  zone,  the  work  must  be  rotated  as  long  as  the 
coating  composition  is  in  the  running  state  in  the  pre- 
heat-hardening  zone.  When  the  coating  composition  35 
cannot  be  in  the  running  state  in  the  pre-heat-hardening 
zone,  the  work  need  not  be  rotated  in  the  pre-heat-hard- 
ening  zone. 
[0050]  As  described  above,  in  the  rotational  coating 
apparatus  of  the  present  invention,  the  conveyor  line  for  40 
conveying  the  work  is  separated  upstream  of  a  position 
where  the  coating  composition  is  applied  to  the  work  to 
a  thickness  larger  than  the  limit  thickness,  e.g.,  between 
the  first  coating  zone  and  the  second  coating  zone,  and 
the  first  conveyor  on  the  side  of  the  first  coating  zone  45 
and  the  second  conveyor  on  the  side  of  the  second 
coating  zone  are  separately  driven  from  each  other. 
[0051]  This  arrangements  permits  the  second  con- 
veyor  to  continuously  convey  the  work  which  has  been 
applied  with  the  coating  composition  in  a  thickness  so 
larger  than  the  running  limit  thickness  into  the  zones 
where  the  work  is  rotated  and  running  or  sagging  of  the 
coating  composition  is  prevented  (e.g.,  the  setting  zone 
and/or  the  heat-hardening  zone)  even  if  some  trouble 
occurs  in  the  first  coating  zone  or  the  coating  line  55 
upstream  thereof.  Accordingly,  the  problem  that  the 
work  which  has  been  applied  with  the  coating  composi- 
tion  to  a  thickness  larger  than  the  running  limit  thickness 

in  the  second  coating  zone  is  left  there  and  the  coating 
composition  runs  or  sags  can  be  avoided. 
[0052]  Some  trouble  can  occur  not  only  in  the  first 
coating  zone  or  upstream  thereof  but  also  can  occur  in 
the  downstream  side  of  the  second  coating  zone.  In  this 
case,  though  it  is  needless  to  say  that  the  work  cannot 
be  conveyed  downstream  of  the  part  of  the  trouble,  it 
can  be  possible  to  convey  the  work  which  has  been 
applied  to  a  thickness  larger  than  the  running  limit  thick- 
ness  out  the  second  coating  zone  into  the  rotating 
zones  where  the  work  is  rotated  and  running  or  sagging 
of  the  coating  composition  is  prevented  (e.g.,  the  setting 
zone  and/or  the  heat-hardening  zone)  or  a  position 
where  the  coating  composition  has  come  into  such  a 
state  that  running  or  sagging  cannot  occur,  so  long  as 
the  part  of  the  trouble  is  downstream  of  the  rotating 
zones  and  the  position  where  the  coating  composition 
has  come  into  such  a  state  that  running  or  sagging  can- 
not  occur  and  the  conveyor  itself  can  convey  the  work 
downstream  from  the  second  coating  zone. 
[0053]  However  when  the  conveyor  downstream  of  the 
second  coating  zone  is  filled  with  the  works,  the  work  in 
the  second  coating  zone  cannot  be  conveyed  out  the 
second  coating  zone  and  must  stay  there,  which  results 
in  running  of  sagging  of  the  coating  composition  and 
defect  in  coating. 
[0054]  Further  in  the  rotary  coating  line,  the  work  is 
generally  conveyed  on  a  rotary  truck  and  is  rotated  on 
the  rotary  truck  in  the  zones  where  running  or  sagging 
can  occur.  When  dust  and  the  like  are  on  the  rotary 
truck,  the  dust  and  the  like  fly  and  adhere  to  the  coating 
film  surface  when  the  work  is  rotated,  which  results  in  a 
low  quality  of  coating.  Further  when  the  mechanism  for 
rotating  the  work  gets  trouble  and  the  work  cannot  be 
rotated  in  a  proper  manner,  the  smoothness  of  the  coat- 
ing  film  surface  deteriorates. 
[0055]  In  the  rotational  coating  apparatus  of  the  first 
aspect,  the  heat-hardening  zone  includes  a  pre-heat- 
hardening  zone  for  half-hardening  the  coating  composi- 
tion  and  a  main  heat-hardening  zone  for  fully  hardening 
the  coating  composition  after  the  coating  composition  is 
half-hardened,  and  a  pooling  zone  in  which  a  predeter- 
mined  number  of  works  can  be  temporarily  pooled  is 
provided  between  the  pre-heat-hardening  zone  and  the 
main  heat-hardening  zone. 
[0056]  Accordingly,  even  if  some  trouble  occurs  down- 
stream  of  the  pooling  zone,  for  instance,  in  the  main 
heat-hardening  zone  or  the  inspecting  zone  or  the 
assembly  line  downstream  of  the  main  heat-hardening 
zone  and  the  conveyor  line  upstream  of  the  position  of 
trouble  is  filled  with  the  works,  the  work  in  the  coating 
zone  (more  strictly  in  the  portion  in  the  coating  zone 
where  the  coating  composition  is  applied  to  the  thick- 
ness  larger  than  the  running  limit  thickness)  can  be  con- 
veyed  out  the  coating  zone  into  the  rotating  zone  where 
the  work  is  rotated  to  prevent  running  or  sagging  of  the 
coating  composition  (the  pre-heat-hardening  zone  in 
the  case  where  the  setting  zone  is  not  provided  and  the 
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setting  zone  and/or  the  pre-heat-hardening  zone  when 
the  setting  zone  is  provided)  by  temporarily  pooling  the 
works  in  the  pooling  zone.  Further  when  the  work  in  the 
coating  zone  is  passed  through  the  pre-heat-hardening 
zone  and  the  coating  composition  is  half-hardened,  the  5 
problem  of  adhesion  of  dust  can  be  avoided. 
[0057]  In  the  rotational  coating  apparatus  of  the  sec- 
ond  aspect,  a  setting  zone  for  effecting  setting  of  evap- 
orating  the  solvent  in  the  coating  composition  applied  to 
the  work  to  such  an  extent  that  the  coating  composition  10 
cannot  run  or  sag  is  provided  and  a  pooling  zone  in 
which  a  predetermined  number  of  works  can  be  tempo- 
rarily  pooled  is  provided  between  the  setting  zone  and 
the  heat-hardening  zone. 
[0058]  Accordingly,  even  if  some  trouble  occurs  down-  is 
stream  of  the  pooling  zone,  for  instance,  in  the  main 
heat-hardening  zone  or  the  inspecting  zone  or  the 
assembly  line  downstream  of  the  main  heat-hardening 
zone  and  the  conveyor  line  upstream  of  the  position  of 
trouble  is  filled  with  the  works,  the  work  in  the  coating  20 
zone  (more  strictly  in  the  portion  in  the  coating  zone 
where  the  coating  composition  is  applied  to  the  thick- 
ness  larger  than  the  running  limit  thickness)  can  be  con- 
veyed  out  the  coating  zone  into  the  setting  zone,  where 
the  work  is  rotated  and  running  or  sagging  is  prevented,  25 
or  through  the  setting  zone  by  temporarily  pooling  the 
works  in  the  pooling  zone.  When  the  work  is  passed 
through  the  setting  zone,  the  coating  composition  can- 
not  run  or  sag  no  more. 
[0059]  The  rotational  coating  apparatus  may  comprise  30 
an  endless  rotary  conveyor  for  passing  the  work  through 
the  coating  zone  and  the  pre-heat-hardening  zone,  a 
first  transfer  means  for  transferring  the  work  to  the 
rotary  conveyor  in  a  position  upstream  of  the  coating 
zone,  a  second  transfer  means  for  transferring  the  work  35 
from  the  rotary  conveyor  in  a  position  downstream  of  the 
pre-heat-hardening  zone,  and  a  vacant  truck  changing 
station  provided  on  the  rotary  conveyor  between  the 
second  transfer  means  and  the  first  transfer  means  to 
transfer  a  vacant  rotary  truck  from  which  the  work  has  40 
been  removed  by  the  second  transfer  means  to  a  vacant 
truck  maintenance  station  and  to  take  out  a  vacant 
rotary  truck  which  has  been  maintained  from  the  vacant 
truck  maintenance  station. 
[0060]  The  rotary  truck  which  has  passed  through  the  45 
coating  zone  and  the  pre-heat-hardening  zone  is  trans- 
ferred  to  the  vacant  truck  maintenance  station  in  the 
vacant  truck  changing  station,  is  subjected  to  mainte- 
nance  such  as  cleaning,  upkeep,  check  and  the  like  and 
then  transferred  again  to  the  rotary  conveyor.  Thus  is,  so 
the  rotary  truck  is  subjected  to  the  maintenance  every 
time  it  runs  over  the  rotary  conveyor,  and  then  reused. 
Accordingly,  the  problem  of  defect  in  coating  due  to  dust 
or  the  like  on  the  rotary  truck  and/or  trouble  in  the  mech- 
anism  for  rotating  the  work  can  be  avoided  and  an  55 
extremely  smooth  coating  film  surface  can  be  constantly 
obtained. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

[0061] 

Figure  1  is  a  flow  chart  for  briefly  illustrating  the  pro- 
cedure  of  coating, 
Figure  2  is  a  schematic  view  for  illustrating  rotation 
of  work  to  prevent  running  or  sagging  of  the  coating 
composition, 
Figures  3A  and  3B  are  schematic  views  for  illustrat- 
ing  measurement  of  running  or  sagging  of  the  coat- 
ing  composition, 
Figure  4  is  a  schematic  view  for  illustrating  appear- 
ance  of  influence  of  irregularities  on  the  surface  to 
be  coated, 
Figure  5  is  a  schematic  plan  view  of  a  plant  or  an 
apparatus  in  accordance  with  an  embodiment  of 
the  present  invention, 
Figure  6  is  a  schematic  front  view  of  an  important 
part  of  the  plant  shown  in  Figure  5, 
Figure  7  is  a  schematic  front  view  showing  the 
vacant  truck  maintenance  station  of  the  plant 
shown  in  Figure  5, 
Figure  8  is  a  front  view  of  an  example  of  a  rotary 
truck, 
Figure  9  is  a  right  side  view  of  the  rotary  truck 
shown  in  Figure  8, 
Figure  10  is  a  front  view  of  the  preheating  oven, 
Figure  1  1  is  a  right  side  view  of  the  preheating  oven 
shown  in  Figure  10, 
Figure  12  is  a  front  view  of  the  main  heating  oven, 
Figure  13  is  a  right  side  view  of  the  main  heating 
oven  shown  in  Figure  12, 
Figure  14  is  a  view  showing  the  change  in  the  tem- 
perature  of  the  coating  composition  in  the  pre-heat- 
hardening  step  which  includes  the  temperature 
holding  step,  and 
Figure  15  is  a  schematic  plan  view  of  a  plant  or  an 
apparatus  in  accordance  with  another  embodiment 
of  the  present  invention. 

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

[0062]  A  pair  of  embodiments  of  the  present  invention 
where  the  present  invention  is  applied  to  coating  of  a 
vehicle  body  will  be  described  with  reference  to  the 
drawings,  hereinbelow. 

Coating  of  a  vehicle  body 

[0063]  An  example  of  coating  of  a  vehicle  body  will  be 
described  with  reference  to  Figure  1  .  As  shown  in  Fig- 
ure  1  ,  generally  the  vehicle  body  is  coated  with  a  prime- 
coating,  an  intercoating  and  a  topcoating  in  this  order. 
[0064]  In  the  prime-coating  step,  the  vehicle  body  is 
first  subjected  to  a  surface  treatment.  In  the  surface 
treatment,  the  vehicle  body  is  degreased  and  then  film 
of  zinc  phosphate  is  formed  on  the  vehicle  body  surface 
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in  order  to  improve  bonding  strength  of  coating  compo- 
sition  to  the  vehicle  body.  Then  film  of  an  epoxy  coating 
composition  is  formed  on  the  film  of  zinc  phosphate  by 
electro-deposition  and  is  hardened  by  heating. 
[0065]  In  the  intercoating  step,  film  of  a  polyester  coat-  s 
ing  composition  is  formed  and  hardened  by  heating. 
[0066]  In  the  topcoating  step,  the  vehicle  body  is 
applied  with  a  solid  coating  or  with  a  base-clear  coating. 
When  the  vehicle  body  is  applied  with  the  solid  coating, 
the  solid  coating  film  forms  the  topcoating  film.  The  solid  to 
coating  composition  is  first  applied  to  the  vehicle  body 
and  then  hardened  by  heating.  When  the  vehicle  body 
is  applied  with  the  base-clear  coating,  a  base  coating 
composition,  for  instance,  of  acrylic  resin  is  first  applied 
to  the  vehicle  body  and  then  a  clear  coating  composition  is 
,  for  instance,  of  acrylic  resin  is  applied  on  the  base 
coating  composition  layer.  Thereafter  the  base  coating 
composition  and  the  clear  coating  composition  are 
hardened  by  heating.  Combinations  of  the  base  coating 
composition  and  the  clear  coating  composition  include  a  20 
base  coating  composition  containing  therein  lustering 
material  such  as  aluminum  or  mica  and  a  colorless 
clear  coating  composition;  a  base  coating  composition 
containing  therein  lustering  material  such  as  aluminum 
or  mica  and  a  colored  clear  coating  composition;  a  base  25 
coating  composition  containing  therein  no  lustering 
material  and  a  colorless  clear  coating  composition;  and 
a  base  coating  composition  containing  therein  no  luster- 
ing  material  and  a  colored  clear  coating  composition.  In 
the  base-clear  coating,  application  of  the  base  coating  30 
composition  and  heat-hardening  thereof  correspond  to 
a  base  coating  step  and  application  of  the  clear  coating 
composition  and  heat-hardening  thereof  correspond  to 
a  clear  coating  step. 
[0067]  The  coating  the  vehicle  body  described  above  35 
is  only  an  example,  and  for  example,  the  intercoating 
step  and/or  the  clear  coating  step  may  be  effected 
twice.  Further  in  the  prime-coating  step  and/or  the  inter- 
coating  step,  other  various  treatments  such  as  sealing 
treatment,  a  treatment  for  improving  resistance  to  chip-  40 
ping  and  the  like  may  be  effected. 

Rotational  coating 

[0068]  Rotational  coating  is  effected  to  obtain  an  45 
excellent  smoothness  of  the  coating  film  surface.  The 
rotational  coating  can  be  applied  to  any  coating  so  long 
as  smoothness  of  the  coating  film  surface  is  required. 
For  example,  in  the  case  of  coating  of  the  vehicle  body, 
the  rotational  coating  can  be  applied  to  the  intercoating  so 
step  and  the  topcoating  step.  The  rotational  coating  can 
be  suitably  applied  to  the  solid  coating  step  and  the 
clear  coating  step. 
[0069]  In  the  rotational  coating,  as  shown  in  Figure  2, 
a  coating  composition  4  is  applied  to  a  work  2  to  a  thick-  55 
ness  larger  than  a  limit  thickness  (running  limit  thick- 
ness)  over  which  the  coating  composition  on  a  surface 
2a  of  the  work  2  extending  in  a  vertical  direction  will  nor- 

mally  run  or  sag  and  the  work  2  is  rotated  about  a  sub- 
stantially  horizontal  axis  6  after  the  coating  step  to 
prevent  the  coating  composition  4  on  the  vertical  sur- 
face  2a  of  the  work  2  from  running  or  sagging. 
[0070]  That  the  coating  composition  4  on  the  vertical 
surface  2a  of  the  work  2  will  normally  run  or  sag  means 
that  the  coating  composition  4  on  the  vertical  surface  2a 
will  run  or  sag  under  the  gravity  if  the  vertical  surface  is 
kept  vertical  without  being  rotated.  As  described  before, 
in  this  specification,  that  the  coating  composition  runs  or 
sags  means  that  the  coating  composition  runs  or  sags 
2mm  or  more.  When  the  coating  composition  runs  or 
sags  2mm  or  more,  unacceptable  irregularities  are 
formed  on  the  coating  film  surface.  More  particularly, 
after  masking  the  lower  half  of  the  vertical  surface  2  by 
a  masking  tape  as  shown  in  Figure  3A,  the  coating  com- 
position  is  applied  to  the  surface  2a  and  the  tape  8  is 
removed  as  shown  in  Figure  3B.  After  permitting  the 
work  to  stand  until  running  or  sagging  of  the  coating 
composition  enlarges  no  more  and  the  length  I  of  the 
running  (or  sagging)  4a  is  measured.  When  the  length  i  
is  not  shorter  than  2mm,  it  is  determined  that  running  or 
sagging  is  occurred.  Accordingly,  the  running  limit  thick- 
ness  can  be  known  by  repeating  measurement  of  run- 
ning  or  sagging  in  a  predetermined  setting  atmosphere 
or  a  predetermined  heating  atmosphere  while  gradually 
increasing  the  coating  thickness  and  determining  the 
coating  thickness  at  the  time  the  length  i  becomes  not 
smaller  than  2mm. 
[0071  ]  The  running  or  sagging  of  the  coating  compo- 
sition  is  a  phenomenon  that  the  coating  composition 
having  a  flowability  runs  downward  under  the  gravity. 
Accordingly,  as  shown  in  Figure  2,  when  the  work  2  is 
rotated  about  a  substantially  horizontal  axis  6,  a  force  in 
the  same  direction  as  the  gravity  and  a  force  opposite  to 
the  gravity  alternately  act  on  the  coating  composition, 
whereby  running  or  sagging  of  the  coating  composition 
is  prevented.  That  is,  when  the  work  2  is  continuously 
rotated  in  the  direction  of  arrow  A  in  Figure  2,  an  inertia 
force  directed  toward  the  direction  of  arrow  B  opposite 
to  the  gravity  acts  on  the  surface  2a  when  the  coating 
composition  4  on  the  surface  2a  is  in  the  right  side  as 
seen  in  Figure  2,  and  an  inertia  force  directed  toward 
the  direction  of  arrow  C  the  same  as  the  gravity  acts  on 
the  surface  2a  when  the  coating  composition  4  on  the 
surface  2a  is  in  the  left  side.  Thus  a  force  in  the  same 
direction  as  the  gravity  and  a  force  opposite  to  the  grav- 
ity  alternately  act  on  the  coating  composition  4  by  rota- 
tion  of  the  work  2,  whereby  running  or  sagging  of  the 
coating  composition  in  one  direction  is  prevented.  The 
work  2  need  not  be  continuously  rotated  in  one  direc- 
tion,  but  may  be  rotated  by  a  predetermined  angle  (e.g., 
360°,  45°,  90°,  135°)  alternately  in  one  direction  and  the 
other. 
[0072]  Rotation  of  the  work  should  be  started  before 
the  coating  composition  begins  to  run  or  sag  under 
gravity  after  the  coating  composition  is  applied  to  the 
work  and  should  be  continued  until  the  flowability  of  the 
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coating  composition  lowers  to  such  an  extent  that  the 
coating  composition  cannot  run  or  sag  under  gravity. 
Further  the  work  should  be  rotated  at  a  rate  at  which 
running  or  sagging  of  the  coating  composition  can  be 
prevented,  e.g.,  at  a  rate  higher  than  the  rate  at  which 
the  coating  composition  runs  or  sags  under  gravity,  and 
at  which  running  or  sagging  of  the  coating  composition 
under  centrifugal  force  cannot  be  generated.  When  the 
work  has  a  surface  to  be  coated  which  extends  radially 
from  the  axis  6,  the  coating  composition  on  the  surface 
can  run  or  sag  under  centrifugal  force  generated  by 
rotation  of  the  work. 

Smoothening  of  the  coating  film  surface  by  the  rota- 
tional  coating 

[0073]  The  coating  composition  is,  for  instance, 
sprayed  onto  a  surface  1  0  to  be  coated  as  shown  at  (a) 
in  Figure  4.  The  surface  10  to  be  coated  may  be  a  sur- 
face  of  a  work  itself  or  the  surface  of  another  coating  film 
which  has  been  applied  to  the  surface.  For  example, 
when  an  intercoating  is  to  be  applied  to  the  surface  10, 
the  surface  10  may  be  the  surface  of  a  prime-coating, 
and  when  a  solid  coating  is  to  be  applied  to  the  surface 
1  0,  the  surface  1  0  may  be  the  surface  of  an  intercoating, 
and  when  a  clear  coating  is  to  be  applied  to  the  surface 
1  0,  the  surface  1  0  may  be  the  surface  of  a  base  coating. 
[0074]  As  shown  at  (b)  in  Figure  4,  when  the  coating 
composition  is  applied  to  a  certain  thickness,  the  coat- 
ing  film  surface  5  is  pulled  in  directions  of  arrow  D  paral- 
lel  to  the  coating  film  surface  5  under  surface  tension 
and  tends  to  be  smooth.  When  the  coating  thickness  is 
small,  the  flowability  of  the  coating  composition  is  poor 
and  a  sufficient  smoothening  effect  by  the  surface  ten- 
sion  cannot  be  obtained.  However,  when  the  coating 
composition  is  applied  to  a  thickness  larger  than  the 
running  limit  thickness,  a  sufficient  smoothening  effect 
by  the  surface  tension  can  be  obtained  and  the  coating 
film  surface  5  can  be  made  excellently  smooth. 
[0075]  However  when  the  coating  composition  is 
applied  to  a  surface  substantially  extending  in  a  vertical 
direction  to  a  thickness  larger  than  the  running  limit 
thickness,  the  coating  composition  runs  or  sags  on  the 
surface  under  gravity  and  smoothness  of  the  coating 
film  surface  is  greatly  deteriorated. 
[0076]  As  described  above,  when  the  work  is  rotated 
about  a  substantially  horizontal  axis,  a  force  in  the  same 
direction  as  the  gravity  and  a  force  opposite  to  the  grav- 
ity  alternately  act  on  the  coating  composition,  whereby 
running  or  sagging  of  the  coating  composition  is  pre- 
vented.  Further  by  rotation  of  the  work,  forces  acting  of 
the  coating  composition  in  directions  of  arrows  E  paral- 
lel  to  the  coating  film  surface  is  generated  and  the 
smoothening  effect  by  the  surface  tension  is  enhanced, 
whereby  more  excellent  smoothness  of  the  coating  film 
surface  can  be  obtained  as  shown  at  (c)  in  Figure  4. 
[0077]  That  is,  when  the  coating  composition  is 
applied  to  the  work  to  a  thickness  larger  than  the  run- 

ning  limit  thickness  and  the  work  is  rotated  about  a  hor- 
izontal  axis,  the  coating  film  surface  can  be  made 
excellently  smooth  by  virtue  of  the  surface  tension 
together  with  the  forces  generated  by  the  rotation  of  the 

5  work  without  fear  of  the  coating  composition  running  or 
sagging. 

Coating  plant 

10  [0078]  A  coating  plant  or  apparatus  in  accordance 
with  an  embodiment  of  the  present  invention  will  be 
described  with  reference  to  Figures  5  to  13,  hereinbe- 
low. 
[0079]  In  the  coating  plant,  the  vehicle  body  is  coated 

is  a  clear  coating  by  rotational  coating.  In  this  embodi- 
ment,  a  clear  thermosetting  coating  composition  con- 
taining  therein  solvent  and  a  setting  zone  is  provided 
between  a  coating  zone  and  a  heat-hardening  zone. 
The  heat-hardening  zone  includes  a  pre-heat-harden- 

20  ing  zone  for  half  hardening  the  coating  composition  and 
a  main  heat-hardening  for  full  hardening  the  coating 
composition.  A  temperature  holding  step  is  effected 
early  in  the  pre-heat-hardening  step  in  the  pre-heat- 
hardening  zone. 

25  [0080]  As  shown  in  Figures  5  and  6,  the  coating  plant 
is  provided  with  a  first  conveyor  1  2  for  non-rotary  trucks 
(will  be  referred  to  as  "the  first  non-rotary  conveyor  12", 
hereinbelow),  a  second  conveyor  14  for  non-rotary 
trucks  (will  be  referred  to  as  "the  second  non-rotary  con- 

30  veyor  14",  hereinbelow)  and  a  conveyor  16  for  rotary 
trucks  (will  be  referred  to  as  "the  rotary  conveyor  16", 
hereinbelow).  The  first  non-rotary  conveyor  12  and  the 
second  non-rotary  conveyor  14  convey  non-rotary 
trucks  20  which  hold  stationary  vehicle  bodies  (works) 

35  18  respectively  in  the  directions  of  arrows,  and  the 
rotary  conveyor  1  6  conveys,  in  the  direction  an  arrow, 
rotary  trucks  22  which  holds  the  vehicle  body  18  to  be 
rotatable  about  an  axis  extending  substantially  in  a  hor- 
izontal  direction. 

40  [0081]  The  rotary  conveyor  16  is  arranged  in  an  end- 
less  fashion  and  includes  first  to  third  conveyors  24,  26 
and  28  which  can  convey  the  rotary  trucks  22  independ- 
ently  from  each  other.  The  second  conveyor  26  com- 
prises  a  pair  of  conveyors  26A  and  26B  extending  in 

45  parallel  to  each  other.  The  upstream  end  of  the  first  con- 
veyor  24  is  connected  to  a  lifter  29  (to  be  described 
later)  in  a  position  a,  and  the  downstream  end  portion  of 
the  first  conveyor  24  branches  into  a  pair  of  branch  con- 
veyors  24A  and  24B  at  a  junction  e.  The  downstream 

so  ends  of  the  branch  conveyors  24A  and  24B  are  respec- 
tively  connected  to  the  upstream  ends  of  the  conveyors 
26A  and  26B  in  positions  b.  The  downstream  end  of  the 
third  conveyor  28  is  connected  to  the  lifter  29  in  a  posi- 
tion  d  and  to  the  upstream  end  of  the  first  conveyor  24 

55  through  thew  lifter  29,  and  the  upstream  end  portion  of 
the  third  conveyor  28  branches  into  a  pair  of  branch  con- 
veyors  28A  and  28B  at  a  junction  f.  The  upstream  ends 
of  the  branch  conveyors  28A  and  28B  are  respectively 
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connected  to  the  downstream  ends  of  the  conveyors 
26A  and  26B  in  positions  c. 
[0082]  Thus  the  rotary  conveyors  1  6  has  two  lines,  line 
A  and  line  B,  from  the  portion  corresponding  to  a  base 
coating  zone  (to  be  described  later)  to  the  portion  corre-  s 
sponding  to  a  pre-heat-hardening  zone  (to  be  described 
later).  In  the  rotary  conveyor  16,  the  conveying  speed 
from  the  junction  f  to  the  junction  e  can  can  be  made 
higher  than  the  conveying  speed  from  the  junction  e  to 
the  junction  f  through  the  lines  A  and  B.  10 
[0083]  The  first  non-rotary  conveyor  1  2  is  provided 
with  a  rotary  jig  mounting  zone  30.  The  rotary  conveyor 
16  is  provided  with  a  rotary  air-blow  zone  32,  a  topcoat- 
ing  preparation  zone  34,  a  pair  of  base  coating  zones 
36,  a  pair  of  clear  coating  zones  38  each  comprising  a  15 
first  clear  coating  zone  38a  and  a  second  clear  coating 
zone  38b,  a  pair  of  setting  zones  40,  a  pair  of  pre-heat- 
hardening  zones  42  each  comprising  a  temperature 
raising  zone  42a  and  a  half-heat-hardening  zone  42b,  a 
pooling  zone  44  having  conveyor  44a  for  pooling  and  a  20 
vacant  truck  changing  station  46  comprising  said  lifter 
29,  in  this  order  from  the  upstream  side.  The  lifter  29  is 
connected  to  a  vacant  truck  maintenance  station  com- 
prising  a  conveyor  45  for  maintenance  of  vacant  trucks. 
The  base  coating  zones  36,  clear  coating  zones  38,  set-  25 
ting  zones  40,  and  the  pre-heat-hardening  zones  42  are 
provided  each  in  the  lines  A  and  B.  The  second  non- 
rotary  conveyor  1  4  is  provided  with  a  main  heat-harden- 
ing  zone  48. 
[0084]  The  rotary  air-blow  zone  32,  the  topcoating  30 
preparation  zone  34  and  the  base  coating  zones  36  are 
provided  on  the  first  conveyor  24.  The  clear  coating 
zones  38  are  provided  at  the  junctions  of  the  branch 
conveyors  24A  and  24B  of  the  first  conveyors  24  to  the 
conveyors  26A  and  26B.  More  particularly,  the  first  clear  35 
coating  zones  38a  are  on  the  first  conveyor  24  (branch 
conveyors  24A  and  24B)  and  the  second  clear  coating 
zones  38b  are  on  the  second  conveyor  26  (conveyors 
26A  and  26B).  The  setting  zones  40  and  the  pre-heat- 
hardening  zones  42  are  provided  on  the  second  con-  40 
veyor  26  (conveyors  26A  and  26B)  together  with  the 
second  clear  coating  zones  38b.  The  pooling  zone  44  is 
provided  on  the  third  conveyor  28.  The  lifter  29  is  pro- 
vided  between  the  downstream  end  of  the  third  con- 
veyor  28  and  the  upstream  end  of  the  first  conveyor  24.  45 
[0085]  A  first  transfer  means  50  for  transferring  the 
vehicle  body  1  8  conveyed  by  the  non-rotary  truck  20  on 
the  first  non-rotary  conveyor  1  2  to  the  rotary  truck  22  on 
first  conveyor  24  of  the  rotary  conveyor  1  6  upstream  of 
the  air-blow  zone  32  is  provided  between  the  first  non-  so 
rotary  conveyor  12  and  the  rotary  conveyor  16  (the  first 
conveyor  24).  A  second  transfer  means  52  which 
receives  the  vehicle  body  18  conveyed  by  the  rotary 
truck  22  on  the  third  conveyor  28  downstream  of  the 
pooling  zone  44  and  upstream  of  the  first  transfer  55 
means  50  and  delivers  it  to  the  non-rotary  truck  20  on 
the  second  non-rotary  conveyor  1  4  is  provided  between 
the  second  non-rotary  conveyor  14  and  the  third  con- 

veyor  28. 
[0086]  The  rotary  air-blow  zone  32  is  provided  with  a 
sub  conveyor  54  for  rotating  the  vehicle  body  18  on  the 
rotary  truck  22  while  the  rotary  truck  22  passes  through 
the  rotary  air-blow  zone  32.  The  setting  zone  40  and  the 
pre-heat-hardening  zone  42  on  each  of  the  lines  A  and 
B  are  provided  with  a  sub  conveyor  56  for  rotating  the 
vehicle  body  18  on  the  rotary  truck  22  while  the  rotary 
truck  22  passes  through  the  setting  zone  40  and  the 
pre-heat-hardening  zone  42. 
[0087]  As  shown  in  Figure  7,  the  first  non-rotary  con- 
veyor  12,  second  non-rotary  conveyor  14  and  the  rotary 
conveyor  1  6  are  disposed  on  an  upper  floor  58  and  the 
conveyor  45  for  maintenance  of  vacant  trucks  (will  be 
referred  to  as  "the  maintenance  conveyor  45"  hereinbe- 
low)  is  disposed  on  a  lower  floor  60.  The  lifter  29  com- 
prises  a  vertical  column  29a  extending  from  the  lower 
floor  60  to  the  upper  floor  58  and  a  truck  support  29b 
which  is  moved  up  and  down  along  the  column  29a  by  a 
driving  means  not  shown.  The  lifter  29  transfers  the 
vacant  rotary  truck  22,  from  which  the  vehicle  body  18 
has  been  removed  by  the  second  transfer  means  52,  to 
the  maintenance  conveyor  45  on  the  lower  floor  60.  The 
maintenance  conveyor  45  is  arranged  in  an  endless 
fashion  with  the  lifter  29  intervening  between  the 
upstream  end  and  the  downstream  end  thereof  and 
extends  on  the  lower  floor  58  in  the  manner  similar  to 
the  rotary  conveyor  1  6  on  the  upper  floor  60.  The  vacant 
rotary  truck  22  conveyed  by  the  maintenance  conveyor 
45  to  the  downstream  end  thereof  is  transferred  to  the 
first  conveyor  24  on  the  upper  floor  60  by  the  lifter  29. 
[0088]  As  shown  in  Figures  8  and  9,  the  rotary  truck 
22  comprises  a  base  table  64  having  wheels  62,  a  pair 
of  support  members  66  and  68  which  are  fixedly 
mounted  on  the  base  table  64  at  a  predetermined  space 
in  the  direction  of  conveyance  to  extend  vertically,  and  a 
pair  of  rotary  supports  70  and  72  which  are  respectively 
mounted  on  the  support  members  66  and  68  in  align- 
ment  with  each  other  for  rotation  about  a  rotational  axis 
L  substantially  extending  in  a  horizontal  direction. 
[0089]  Rotary  jigs  74  and  76  are  mounted  respectively 
on  the  front  and  rear  ends  of  the  vehicle  body  1  8  and 
the  jigs  74  and  76  are  connected  to  the  rotary  supports 
70  and  72,  whereby  the  vehicle  body  18  is  held  between 
the  support  members  66  and  68  to  be  rotatable  about 
the  rotational  axis  L 
[0090]  A  rotation  transmitting  mechanism  78  for  rotat- 
ing  the  rear  rotary  support  72  is  provided  in  the  rear 
support  member  68.  The  rotation  transmitting  mecha- 
nism  78  comprises  a  bevel  gear  82  fixed  to  a  rotational 
shaft  80  of  the  rotary  support  72,  a  bevel  gear  84  which 
is  fixed  to  one  end  of  a  shaft  86  and  is  in  mesh  with  the 
bevel  gear  82,  a  bevel  gear  88  fixed  to  the  other  end  of 
the  shaft  86,  a  bevel  gear  90  which  is  fixed  to  one  end  of 
a  shaft  92  and  is  in  mesh  with  the  bevel  gear  88  and  a 
sprocket  94  fixed  to  the  other  end  of  the  shaft  92.  The 
sprocket  94  is  adapted  to  be  engaged  with  said  sub 
conveyors  54  and  56  which  comprises  chains.  In  this 
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rotation  transmitting  mechanism  78,  when  a  difference 
is  generated  between  the  conveying  speed  of  the  rotary 
truck  22  and  the  driving  speed  of  the  sub  conveyors  54 
and  56,  the  sprocket  94  is  rotated  and  the  rotation  of  the 
sprocket  94  is  transmitted  to  the  rear  rotary  support  72 
through  the  rotation  transmitting  mechanism  78, 
whereby  the  vehicle  body  1  8  is  rotated  about  the  rota- 
tional  axis  L  By  adjusting  the  driving  speed  of  the  sub 
conveyors  54  and  56,  the  rotational  speed  and/or  rota- 
tional  direction  of  the  vehicle  body  18  can  be  changed 
and  at  the  same  time  the  vehicle  body  18  can  be  rotated 
even  while  the  rotary  truck  22  is  stopping. 
[0091  ]  An  engagement  piece  95  which  extends  for- 
ward  and  is  provided  with  a  downward  projection  95a  is 
mounted  on  the  front  side  of  the  base  table  64  to  be 
rotatable  about  about  a  pin  96.  By  way  of  an  engage- 
ment  between  the  projection  95a  and  the  rotary  con- 
veyor  16  which  is  of  chains,  the  rotary  truck  22  is 
conveyed  at  the  driving  speed  of  the  rotary  conveyor  1  6. 
An  engagement  release  piece  98  is  mounted  on  the 
rear  side  of  the  base  table  64  to  extend  rearward  at  a 
predetermined  level  held  by  a  holding  member  (not 
shown).  When  a  succeeding  rotary  truck  22  approaches 
a  rotary  truck  22  and  the  engagement  piece  95  of  the 
succeeding  rotary  truck  22  rides  on  the  engagement 
release  piece  98  of  the  forward  rotary  truck  22,  the 
engagement  piece  95  of  the  succeeding  rotary  truck  22 
is  rotated  upward  and  the  engagement  between  the 
projection  95a  and  the  rotary  conveyor  16  is  released, 
whereby  the  succeeding  rotary  truck  22  can  be  stopped 
short  of  the  forward  rotary  truck  22  even  if  the  rotary 
conveyor  1  6  is  operating  with  the  forward  rotary  truck  22 
stopped. 
[0092]  In  the  pre-heat-hardening  zone  42,  a  preheat- 
ing  oven  100  (Figures  10  and  11)  extends  over  the 
entire  length  of  the  zone  42.  Pre-heat-hardening  of  the 
base  coating  and  the  clear  coating  on  the  vehicle  body 
18  is  effected  by  passing  the  vehicle  body  18  through 
the  preheating  oven  100  . 
[0093]  As  shown  in  Figures  1  0  and  1  1  ,  the  preheating 
oven  1  00  comprises  a  tunnel-like  far-infrared  oven  and 
each  of  the  conveyors  26A  and  26B  and  each  of  the  sub 
conveyors  56  extends  through  the  oven.  The  preheating 
oven  100  is  in  the  form  of  a  divided  heating  oven  in 
which  a  plurality  of  (six  in  this  particular  embodiment) 
heating  zones  P1  to  P6  are  arranged  in  a  row  in  the 
direction  of  conveyance  of  the  vehicle  body  1  8  and  each 
of  the  heating  zones  P1  to  P6  is  provided  with  a  plurality 
of  far-infrared  irradiating  means  102  as  a  heat  source. 
As  shown  in  Figure  11,  the  far-infrared  irradiating 
means  102  in  each  heating  zone  are  arranged  in  U- 
shape  at  predetermined  intervals  on  the  inner  surface  of 
the  oven.  The  supply  voltages  for  the  heating  zones  can 
be  controlled  independently  from  each  other  by  a  con- 
troller  104.  In  order  to  prevent  solvent  evaporating  from 
the  coating  composition  from  filling  the  preheating  oven 
100,  a  ventilator  106  is  provided  in  the  oven  100.  The 
ventilator  106  comprises  an  air  supply  box  108  dis- 

posed  on  the  lower  side  of  the  oven  1  00,  an  exhaust  box 
1  10  disposed  on  the  upper  side  of  the  oven  100,  and  a 
pumping  means  114  provided  in  an  air  passage  112 
between  the  air  supply  box  108  and  the  exhaust  box 

5  110.  The  pumping  means  114  comprises  a  heat 
exchanger  1  16  whose  heat  source  is  steam,  a  filter  118 
and  an  air  supply  fan  120.  Hot  air  heated  to  a  predeter- 
mined  temperature  by  the  heat  exchanger  1  1  6  is  intro- 
duced  into  the  oven  100  through  the  air  supply  box  108 

10  and  moves  upward  in  the  oven  100  to  be  exhausted 
through  the  exhaust  box  110.  The  air  exhausted  through 
the  exhaust  box  1  1  0  is  partly  released  to  the  atmos- 
phere  and  is  partly  returned  to  the  heat  exchanger  1  06 
by  the  pumping  means  1  14.  The  exhausted  through  the 

15  exhaust  box  110  and  returned  to  the  heat  exchanger 
106  is  heated  to  the  predetermined  temperature 
together  with  fresh  air  and  introduced  into  the  oven  100 
again  through  the  air  supply  box  108.  A  temperature 
sensor  122  is  provided  for  each  of  the  heating  zones  P1 

20  to  P6  (only  the  sensor  122  for  the  heating  zone  P1  is 
shown  in  Figure  10)  and  the  controller  104  feedback- 
controls  the  far-infrared  irradiating  means  102  in  each 
heating  zone  on  the  basis  of  the  output  of  the  tempera- 
ture  sensor  122. 

25  [0094]  The  upstream  side  four  heating  zones  P1  to  P4 
form  the  temperature  raising  zone  42a  and  the  other  two 
heating  zones  P5  and  P6  form  the  half-heat-hardening 
zone  42b. 
[0095]  A  main  heating  oven  124  extends  over  the 

30  entire  length  of  the  main  heat-hardening  zone  48,  and 
the  base  coating  film  and  the  clear  coating  film  on  the 
vehicle  body  18  are  full  hardened  by  passing  through 
the  main  heating  oven  124. 
[0096]  As  shown  in  Figures  12  and  13,  the  main  heat- 

35  ing  oven  124  is  in  the  form  of  an  angular  oven  which 
extends  in  the  direction  of  conveyance  in  a  tunnel-like 
fashion.  The  over  1  24  comprises  a  base  portion  1  24a  at 
which  the  coating  films  on  the  vehicle  body  18  are  actu- 
ally  heated  and  a  pair  of  inclined  portions  124b  provided 

40  on  opposite  sides  of  the  base  portion  124a  to  raise  the 
base  portion  124a  to  an  elevated  position.  In  the  oven 
1  24,  hot  air  is  used  as  the  heat  source.  The  second  non- 
rotary  conveyor  14  extends  through  the  main  heating 
oven  124  and  the  vehicle  body  18  on  the  non-rotary 

45  truck  20  is  passed  through  the  oven  1  24.  In  this  oven 
124,  the  base  portion  124b  comprises  a  plurality  of 
(three  in  this  particular  embodiment)  heating  zones  P1 
to  P3  arranged  in  a  row  in  the  direction  of  conveyance  of 
the  vehicle  body  18.  Each  of  the  heating  zones  P1  to  P3 

so  is  provided  with  a  hot  air  supply  means  126,  and  the 
temperature  and  the  flow  rate  of  the  hot  air  discharged 
from  the  hot  air  supply  means  126  in  the  heating  zones 
P1  to  P3  can  be  controlled  independently.  The  hot  air 
supply  means  1  26  comprises  an  air  supply  box  1  28  dis- 

ss  posed  on  the  lower  side  of  the  oven  1  24,  an  exhaust  box 
1  30  disposed  on  the  upper  side  of  the  oven  1  24,  and  a 
pumping  means  134  provided  in  an  air  passage  132 
between  the  air  supply  box  102  and  the  exhaust  box 
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130.  (The  air  passage  132  and  the  pumping  means  134 
are  only  shown  for  the  heating  zone  P1)  The  pumping 
means  134  comprises  a  heat  exchanger  136  whose 
heat  source  is  steam,  a  filter  138  and  an  air  supply  fan 
140. 
[0097]  Hot  air  heated  to  a  predetermined  temperature 
by  the  heat  exchanger  1  36  is  introduced  into  the  oven 
1  24  through  the  air  supply  box  1  28  and  moves  upward 
in  the  oven  124  to  be  exhausted  through  the  exhaust 
box  130.  The  air  exhausted  through  the  exhaust  box 
1  30  is  returned  to  the  heat  exchanger  1  06  by  the  pump- 
ing  means  134  and  is  recirculated.  A  temperature  sen- 
sor  142  for  detecting  the  temperature  of  the  hot  air 
introduced  into  each  heating  zone  is  provided  for  each 
of  the  heating  zones  P1  to  P3,  and  the  temperature  of 
the  hot  air  in  each  heating  zone  is  feedback-controlled 
on  the  basis  of  the  output  of  the  temperature  sensor 
142. 

Method  of  coating 

[0098]  How  to  coat  the  vehicle  body  18  by  the  plant 
described  above  will  be  described,  hereinbelow.  A  vehi- 
cle  body  18  finished  with  the  intercoating  is  conveyed  on 
the  non-rotary  truck  20  by  the  first  non-rotary  conveyor 
12  in  the  direction  of  the  arrow  (Figure  5)  and  the  rotary 
jigs  74  and  76  are  mounted  on  the  front  and  rear  sides 
of  the  vehicle  body  18  in  the  rotary  jig  mounting  zone 
30.  Thereafter  the  vehicle  body  18  is  transferred  to  the 
rotary  truck  22  on  the  rotary  conveyor  1  6  from  the  non- 
rotary  truck  20  by  the  first  transfer  means  50. 
[0099]  The  vehicle  body  18  is  then  conveyed  on  the 
rotary  truck  22  through  the  rotary  air-blow  zone  32,  and 
while  passing  through  the  rotary  air-blow  zone  32,  the 
vehicle  body  1  8  is  rotated  by  the  sub  conveyor  54  and 
air  is  blow  on  the  vehicle  body  18,  whereby  dirt,  dust 
and  the  like  on  or  in  the  vehicle  body  18  are  removed. 
Then  the  vehicle  body  18  is  conveyed  to  the  topcoating 
preparation  zone  34  and  the  vehicle  body  1  8  is  swept 
with  ostrich  feather  to  completely  remove  dirt,  dust  and 
the  like  on  the  vehicle  body  18.  Thereafter,  the  vehicle 
body  18  is  alternately  introduced  into  the  line  A  or  B  and 
conveyed  to  the  base  coating  zone  36  where  the  base 
coating  composition  (for  the  topcoating)  is  applied  to  the 
vehicle  body  18.  In  this  embodiment,  the  base  coating 
composition  comprise  acryl-melamine  resin  containing 
therein  lustering  material  such  as  aluminum  or  mica  and 
pigments  and  the  like  and  is  applied  on  the  intercoating 
film.  The  base  coating  composition  is,  for  instance,  once 
applied  to  the  outer  surface  of  the  vehicle  body  1  8,  and 
then  applied  to  the  door  openings,  the  inner  side  of  the 
doors  and  the  like,  and  then  applied  to  the  outer  surface 
of  the  vehicle  body  1  8  twice.  Generally  the  base  coating 
composition  contains  a  solvent  which  is  low  in  boiling 
point  and  is  ready  to  evaporate  and  is  applied  in  a  rela- 
tively  small  thickness  (e.g.,  20|x).  Accordingly  the  coat- 
ing  composition  cannot  run  or  sag. 
[0100]  Thereafter  the  vehicle  body  18  is  conveyed  to 

the  clear  coating  zone  38,  and  the  clear  coating  compo- 
sition  is  applied  on  the  base  coating  film  by  a  suitable 
coating  means  such  as  a  coating  robot.  A  predeter- 
mined  idle  zone  is  provided  between  the  base  coating 

5  zone  36  and  the  clear  coating  zone  38  and  the  solvent 
in  the  base  coating  composition  is  sufficiently  evapo- 
rated  while  the  vehicle  body  18  is  passed  through  the 
idle  zone. 
[01  01  ]  The  clear  coating  composition  to  be  applied  on 

10  the  base  coating  film  comprises,  in  this  particular 
embodiment,  a  clear  resin  coating  composition  of  acryl- 
melamine  resin  containing  a  volatile  solvent.  The  clear 
coating  composition  is  applied  twice  in  the  clear  coating 
zone  38.  That  is,  in  the  first  clear  coating  zone  38a  pro- 

15  vided  on  the  downstream  end  portion  of  the  first  con- 
veyor  24,  the  clear  coating  composition  is  first  applied  to 
a  thickness  smaller  than  the  running  limit  thickness  in 
the  setting  zone  40,  and  then  the  rotary  truck  22  carry- 
ing  the  vehicle  body  1  8  is  transferred  to  the  second  con- 

20  veyor  26  in  the  position  b.  Then  the  vehicle  body  18  is 
conveyed  to  the  second  clear  coating  zone  38b  pro- 
vided  on  the  upstream  end  portion  of  the  second  con- 
veyor  26  and  the  clear  coating  composition  is  applied  on 
the  clear  coating  film  applied  in  the  first  clear  coating 

25  zone  38a  so  that  the  total  thickness  of  the  clear  coating 
film  becomes  larger  than  the  running  limit  thickness  in 
the  setting  zone  40. 
[0102]  After  the  clear  coating,  the  vehicle  body  18  is 
conveyed  to  the  setting  zone  40  and  the  volatile  solvent 

30  in  the  clear  coating  composition  is  caused  to  evaporate 
at  an  ordinary  temperature  while  the  vehicle  body  18  is 
passed  through  the  setting  zone  40.  While  the  vehicle 
body  18  is  passed  through  the  setting  zone  40,  the  vehi- 
cle  body  1  8  is  rotated  by  the  sub  conveyor  56  to  prevent 

35  running  or  sagging  of  the  coating  composition. 
[0103]  While  the  vehicle  body  18  is  passed  through 
the  setting  zone  40,  the  volatile  solvent  in  the  coating 
composition  gradually  reduces  and  the  flowability  of  the 
coating  composition  gradually  lowers.  The  coating  com- 

40  position  has  sometimes  lost  its  flowability  by  the  end  of 
the  setting.  The  setting  conditions,  i.e.,  the  setting  tem- 
perature  and  the  setting  time  may  be  suitably  set 
according  to  the  kind  of  the  clear  coating  composition 
(e.g.,  kind  of  the  resin  and  the  solvent,  and  the  amounts 

45  thereof),  the  thickness  of  the  coating  film,  the  pre-heat- 
hardening  conditions  and  the  like. 
[0104]  After  the  setting,  the  vehicle  body  18  is  con- 
veyed  to  the  pre-heat-hardening  zone  42,  and  the  clear 
coating  film  is  pre-heat-hardened  while  the  vehicle  body 

so  18  is  passed  through  the  preheating  oven  in  the  pre- 
heat-hardening  zone  42.  In  the  temperature  raising 
zone  42a  of  the  pre-heat-hardening  zone  42,  a  temper- 
ature-raising  step  of  raising  the  temperature  of  the  clear 
coating  composition  to  its  reaction  starting  temperature, 

55  and  in  the  course  of  heating  the  coating  composition  to 
the  reaction  starting  temperature,  a  temperature  holding 
step  of  holding  the  temperature  of  the  coating  composi- 
tion  at  a  predetermined  temperature  lower  than  the 

13 
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reaction  starting  temperature  and  higher  than  the  ordi- 
nary  temperatures  for  a  predetermined  time  is  effected, 
whereby  a  sufficient  amount  of  the  solvent  is  evaporated 
while  keeping  the  flowability  of  the  clear  coating  compo- 
sition.  Then  in  the  half-heat-hardening  zone  42b,  the 
temperature  of  the  coating  composition  is  held  not  lower 
than  the  reaction  starting  temperature,  whereby  the 
coating  composition  is  partly  hardened  (pre-heat-hard- 
ening).  The  pre-heat-hardening  is  for  hardening  the 
coating  composition  to  such  an  extent  that  even  if  dust 
or  the  like  is  subsequently  deposited  on  the  surface  of 
the  clear  coating  film,  the  dust  can  be  readily  burnt  off 
by  subsequent  heating.  For  example,  the  coating  com- 
position  is  caused  to  make  crosslinking  reaction  up  to 
about  40%.  Also  the  base  coating  film  is  subjected  to 
the  temperature  holding  in  the  temperature  raising  zone 
42a  and  is  partly  hardened  in  the  half-heat-hardening 
zone  42b. 
[0105]  Though  the  flowability  of  the  clear  coating  com- 
position  is  very  low  or  null  at  the  end  of  the  setting,  the 
solid  component  or  the  resin  component  is  softened 
(reduced  in  viscosity)  in  the  course  of  the  temperature 
of  the  coating  composition  being  raised  to  the  reaction 
starting  temperature  in  the  temperature  raising  zone 
42a  and  the  flowability  of  the  coating  composition  rap- 
idly  increases  to  a  state  where  running  or  sagging  can 
take  place.  The  flowability  lowers  as  the  solvent  subse- 
quently  evaporates  and  the  flowability  is  rapidly  lost  at 
the  time  the  temperature  of  the  coating  composition 
reaches  the  reaction  starting  temperature  and  the  coat- 
ing  composition  begins  reaction  in  the  half-heat-harden- 
ing  zone  42b. 
[0106]  The  predetermined  temperature  and  the  pre- 
determined  time  in  the  temperature  holding  step  may  be 
suitably  set  according  to  the  kind  of  the  clear  coating 
composition  (e.g.,  kind  of  the  resin  and  the  solvent,  and 
the  amounts  thereof),  the  thickness  of  the  coating  film, 
the  setting  conditions  and  the  like  so  that  the  amount  of 
the  solvent  can  be  sufficiently  reduced  while  keeping  a 
flowability  of  the  coating  composition.  The  predeter- 
mined  temperature  may  be  changed  according  to  the 
predetermined  time  and  the  predetermined  time  may  be 
changed  according  to  the  predetermined  temperature. 
Preferably  the  predetermined  temperature  is  in  the 
range  from  a  temperature  higher  than  the  ordinary  tem- 
peratures  by  at  least  20°C  (generally  40°C)  to  a  temper- 
ature  lower  than  the  reaction  starting  temperature  by  at 
least  10°C.  Preferably  the  predetermined  time  is  set  so 
that  the  coating  composition  can  be  held  in  such  a  state 
for  at  least  one  minute  that  amount  of  the  solvent  i  suffi- 
ciently  small  and  the  coating  composition  has  a  flowabil- 
ity.  Also  the  half-heat-hardening  conditions  in  the  half- 
heat-hardening  zone  42b,  i.e.,  the  temperature  and  the 
time,  may  be  suitably  set  according  to  the  kind  of  the 
clear  coating  composition  (e.g.,  kind  of  the  resin  and  the 
solvent,  and  the  amounts  thereof),  the  thickness  of  the 
coating  film,  the  setting  conditions,  the  temperature 
holding  conditions  and  the  like. 

[01  07]  Figure  1  4  shows  an  example  of  change  in  tem- 
perature  of  the  clear  coating  composition  in  the  pre- 
heat-hardening  zone  42.  As  shown  in  Figure  14,  in  the 
setting  zone  40,  the  coating  composition  is  held  at  an 

5  ordinary  temperature  (20°C  in  this  embodiment),  and 
when  the  vehicle  body  18  is  conveyed  into  the  pre-heat- 
hardening  zone  42,  the  temperature  of  the  coating  com- 
position  is  raised  to  its  reaction  starting  temperature 
(70°C  to  80°C  in  this  embodiment)  and  is  held  at  a  pre- 

10  determined  temperature  (60°C  in  this  embodiment) 
lower  than  the  reaction  starting  temperature  and  higher 
than  the  ordinary  temperatures  for  a  predetermined 
time  in  the  course  of  raising  the  temperature  to  the  reac- 
tion  starting  temperature  in  the  temperature  raising 

15  zone  42a  (heating  zones  P1  to  P4).  The  predetermined 
temperature  need  not  be  constant  but  may  change  in  a 
predetermined  temperature  range.  For  example,  the 
predetermined  temperature  may  be  gradually 
increased.  Then  in  the  half-heat-hardening  zone  42b 

20  (heating  zones  P5  and  P6),  the  temperature  of  the  coat- 
ing  composition  is  raised  to  a  predetermined  tempera- 
ture  (140°C  in  this  embodiment)  not  lower  than  the 
reaction  starting  temperature,  and  the  coating  composi- 
tion  is  caused  to  half  harden  at  the  predetermined  tem- 

25  perature. 
[0108]  The  predetermined  time  in  the  temperature 
holding  step  can  be  changed  by  changing  the  tempera- 
ture  (atmospheric  temperature)  in  the  heating  zones  P1 
to  P4  and  the  predetermined  time  can  be  changed  by 

30  changing  the  number  of  the  heating  zones  actually 
used.  For  example,  the  number  of  the  vehicle  bodies  18 
to  be  coated  a  day  is  changed,  the  conveying  speed  of 
the  rotary  conveyor  16  is  changed  whereby  the  the  con- 
veying  speed  of  the  vehicle  body  18  through  the  pre- 

35  heating  oven  is  changed.  In  such  a  case,  when  the 
same  number  of  heating  zones  are  used,  the  predeter- 
mined  time  in  the  temperature  holding  step  changes, 
and  accordingly  the  number  of  the  heating  zones  actu- 
ally  used  for  the  temperature  holding  step  is  changed. 

40  For  example,  when  the  conveying  speed  is  lowered, 
only  the  heating  zones  P1  to  P3  are  used  for  the  pur- 
pose  of  temperature  holding  with  the  heating  zones  P4 
and  P5  used  as  the  half-heat-hardening  zone  and  with 
the  heating  zone  P6  nut  used,  whereby  said  predeter- 

45  mined  time  can  be  readily  held  unchanged. 
[0109]  Also  the  temperature  of  the  coating  composi- 
tion  and  the  heating  time  in  the  half-heat-hardening 
zone  42b  can  be  readily  changed  by  the  number  of  the 
heating  zones  actually  used  and  the  atmospheric  tem- 

50  perature  therein. 
[0110]  In  the  embodiment  described  above,  the 
atmospheric  temperatures  in  the  respective  heating 
zones  P1  to  P4  are  the  same,  and  accordingly  when  the 
heat  capacity  of  the  work  is  large  and  it  takes  along  to 

55  raise  the  temperature  of  the  coating  composition  to  the 
predetermined  temperature,  the  temperature  raising 
zone  42a  must  be  longer.  In  such  a  case,  by  increasing 
the  temperature  in  the  heating  zone  P1  higher  than 
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those  in  the  other  heating  zones  so  that  the  temperature 
of  the  coating  composition  rises  to  the  predetermined 
temperature  in  a  shorter  time,  the  preheating  oven  may 
be  small  in  length.  That  is,  by  separately  controlling  the 
temperature  in  the  respective  heating  zones,  the  tem- 
perature  raising  pattern  can  be  variously  changed  for 
various  purposes. 
[0111]  In  the  pre-heat-hardening  zone  42,  especially 
in  the  temperature  raising  zone  42a,  the  solid  compo- 
nent  of  the  coating  composition  is  softened  and  the 
flowability  of  the  coating  composition  becomes  very 
high,  whereby  the  coating  composition  comes  into  "the 
running  state".  Accordingly,  in  the  pre-heat-hardening 
zone  42,  the  vehicle  body  18  is  kept  rotated  following  in 
the  setting  zone  40  by  the  sub  conveyor  56  to  prevent 
running  or  sagging  of  the  coating  composition.  Since 
the  rotation  of  the  vehicle  body  18  is  for  preventing  run- 
ning  and  sagging  of  the  coating  composition,  the  vehicle 
body  18  need  not  be  rotated  in  the  heating  zone  P6  if 
the  coating  composition  comes  into  "the  non-running 
state"  in  the  heating  zone  P5  as  shown  in  Figure  14. 
[0112]  Further,  though,  in  the  embodiment  described 
above,  the  temperature  holding  step  is  effected  in  the 
temperature  raising  zone  42a,  the  temperature  of  the 
coating  composition  may  be  directly  raised  above  the 
reaction  starting  temperature  without  effecting  the  tem- 
perature  holding  step.  In  this  case,  the  temperature  of 
the  coating  composition  is  linearly  raised  above  the 
reaction  starting  temperature  as  shown  by  the  broken 
line  in  Figure  14. 
[01  1  3]  After  the  pre-heat-hardening  in  the  pre-heat- 
hardening  zone  42,  the  rotary  truck  22  carrying  the  vehi- 
cle  body  18  is  transferred  to  the  third  conveyor  18  in  the 
position  c,  and  conveyed  to  the  pooling  zone  44  with  the 
vehicle  bodies  18  on  the  lines  A  and  B  merging  together 
at  the  junction  f.  The  vehicle  body  18  is  pooled  in  the 
pooling  zone  44  as  required,  and  then  is  transferred  to 
the  non-rotary  truck  20  on  the  second  non-rotary  con- 
veyor  14  by  the  second  transfer  means  52.  Thereafter 
the  vehicle  body  1  8  on  the  non-rotary  truck  20  is  con- 
veyed  into  the  main  heat-hardening  zone  48  by  the  sec- 
ond  non-rotary  conveyor  1  4.  While  the  vehicle  body  1  8 
is  passed  through  the  main  heat-hardening  zone  48,  the 
base  coating  film  and  the  clear  coating  film  are  held  at  a 
predetermined  temperature  not  lower  than  the  reaction 
starting  temperature  for  a  predetermined  time,  whereby 
the  coating  films  are  hardened  to  a  final  degree,  which 
may  be  such  as  obtained  by  about  80%  crosslinking 
reaction  of  the  coating  composition. 
[0114]  After  the  main  heat-hardening  step,  the  vehicle 
body  1  8  is  conveyed  to  an  inspection  zone  (not  shown) 
to  be  checked  with  the  coating. 

Separation  of  the  pre-heat-hardening  and  the  main 
heat-hardening 

[0115]  In  this  embodiment,  the  heating  oven  for  the 
heat-hardening  step  is  divided  into  the  preheating  oven 

and  main  heating  oven  which  are  disposed  in  different 
positions.  When  the  preheating  and  the  main  heating 
are  effected  in  separate  ovens  as  in  this  embodiment, 
the  following  advantages  are  obtained. 

5  [0116]  That  is,  as  the  heating  oven,  a  hot-air  type  oven 
is  simple  in  structure  and  low  in  the  heat  source  cost, 
but  when  both  the  pre-heat-hardening  and  the  main 
heat-hardening  are  effected  in  one  hot-air  type  oven, 
there  is  involved  the  following  problem.  That  is,  since 

10  the  coating  composition  is  in  the  running  state  in  the 
front  portion  of  the  oven,  that  is,  the  portion  of  the  oven 
for  pre-heat-hardening,  the  vehicle  body  18  must  be 
rotated  and  when  the  vehicle  body  1  8  is  rotated,  dirt  and 
dust  in  the  vehicle  body  18  get  out  of  the  vehicle  body 

15  18  and  adheres  to  the  coating  film  surface  which  is  not 
hardened  yet.  Though  such  a  problem  can  be  avoided 
by  use  of,  for  instance,  a  far-infrared  oven,  the  far-infra- 
red  oven  is  very  expensive.  Thus  when  a  far-infrared 
oven  is  used  for  the  pre-heat-hardening  and  a  hot-air 

20  type  oven  is  used  from  the  main  heat-hardening,  the 
oven  for  the  heat-hardening  can  be  manufactured  at  rel- 
atively  low  cost. 
[01  1  7]  Further  when  both  the  pre-heat-hardening  and 
the  main  heat-hardening  are  effected  in  one  hot-air  type 

25  oven,  the  oven  must  be  provided  on  the  rotary  conveyor 
16  since  the  vehicle  body  18  must  be  rotated  in  the  por- 
tion  of  the  oven  for  pre-heat-hardening,  which  results  in 
a  longer  rotary  coating  line.  Accordingly  by  separating 
the  oven  for  the  pre-heat-hardening  from  the  oven  for 

30  the  main  heat-hardening  and  providing  only  the  oven  for 
the  pre-heat-hardening  on  the  rotary  conveyor  1  6  while 
providing  the  oven  for  main  heat-hardening  on  the  sec- 
ond  non-rotary  conveyor  14,  the  rotary  coating  line  can 
be  short. 

35  [01  1  8]  Further  when  both  the  pre-heat-hardening  and 
the  main  heat-hardening  are  effected  in  one  hot-air  type 
oven,  it  is  preferred  that  the  oven  is  an  angular  oven 
from  the  view  point  of  the  thermal  efficiency.  That  is,  in 
the  angular  oven,  heat  is  accumulated  in  the  base  por- 

40  tion  which  is  in  an  elevated  position  and  heat  is  less  apt 
to  be  dissipated  from  the  ends  of  the  oven  than  in  a  flat 
oven.  However,  in  the  oven,  the  vehicle  body  18  must  be 
rotated  and  the  vehicle  body  18  must  be  conveyed 
through  the  oven  on  the  rotary  truck  22  which  is  longer 

45  than  the  non-rotary  truck  20.  Accordingly,  when  the 
oven  is  of  an  angular  type,  the  inclined  portions  on 
opposite  ends  of  the  base  portion  for  raising  the  base 
portion  to  an  elevated  position  must  be  long  so  that  they 
merge  to  the  flat  portion  at  a  small  angle  (otherwise  the 

so  rotary  truck  which  is  longer  than  the  non-rotary  truck 
can  be  disengaged  from  the  conveyor),  which  results  in 
a  larger  length  of  the  oven  and  a  larger  length  of  the 
rotary  coating  line.  Accordingly  by  separating  the  oven 
for  the  pre-heat-hardening  from  the  oven  for  the  main 

55  heat-hardening  and  providing  only  the  oven  for  the  pre- 
heat-hardening  (which  may  be  a  flat  far-infrared  oven 
and  in  which  the  vehicle  body  18  must  be  rotated)  on 
the  rotary  conveyor  16  while  providing  the  oven  for  main 
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heat-hardening  (which  is  preferably  a  hot-air  type  angu- 
lar  oven  and  in  which  the  vehicle  body  18  need  not  be 
rotated)  on  the  second  non-rotary  conveyor  14,  the 
rotary  coating  line  can  be  short  and  the  cost  for  the 
ovens  can  be  lowered.  5 
[0119]  Though,  in  the  embodiment  described  above, 
the  preheating  oven  is  of  a  far-infrared  type  and  the 
main  heating  oven  is  of  a  hot  air  type,  other  various 
types  of  ovens  can  be  used.  Further,  though,  in  the 
embodiment  described  above,  a  flat  oven  is  used  as  the  10 
preheating  oven  and  an  angular  oven  is  used  as  the 
main  heating  oven,  they  need  not  be  limited  so.  Further, 
though,  in  the  embodiment  described  above,  the  main 
heat-hardening  zone  48  is  provided  on  the  second  non- 
rotary  conveyor  14,  it  may  be  provided  on  the  rotary  15 
conveyor  16. 
[0120]  Though,  in  the  embodiment  described  above, 
the  temperature  raising  step  and  the  half-heat-harden- 
ing  step  are  effected  in  a  preheating  oven,  those  steps 
may  be  effected  in  separate  ovens.  In  this  case,  the  20 
vehicle  body  1  8  may  be  rotated  only  in  the  oven  for  the 
temperature  raising  step  since  running  or  sagging  of  the 
coating  composition  basically  occurs  in  the  temperature 
raising  step  and  does  not  occur  in  the  half-heat-harden- 
ing  step.  25 

Vacant  truck  changing  station 

[0121]  The  vacant  truck  changing  station  46  will  be 
described,  hereinbelow.  The  vacant  rotary  truck  22  from  30 
which  the  vehicle  body  1  8  has  been  transferred  to  the 
non-rotary  truck  20  on  the  second  non-rotary  conveyor 
1  4  is  conveyed  to  the  lifter  29  (which  forms  the  vacant 
truck  changing  station  46)  and  is  transferred  to  the 
maintenance  conveyor  45  (which  forms  the  vacant  truck  35 
maintenance  station)  on  the  lower  floor  by  the  lifter  29. 
Then  the  rotary  truck  22  is  subjected  to  maintenance 
such  as  cleaning,  upkeep,  check  and  the  like  while  it  is 
conveyed  to  the  downstream  end  of  the  maintenance 
conveyor  45  and  then  transferred  again  to  the  rotary  40 
conveyor  16  by  the  lifter  29. 
[01  22]  The  rotary  conveyor  1  6  is  subjected  to  mainte- 
nance  at  regular  intervals.  During  maintenance,  all  the 
rotary  trucks  22  on  the  rotary  conveyor  16  are  trans- 
ferred  to  the  maintenance  conveyor  45  on  the  lower  45 
floor.  Accordingly,  the  maintenance  conveyor  45  should 
have  a  length  sufficient  to  accommodate  all  the  rotary 
trucks  22  on  the  rotary  conveyor  16.  Simultaneously 
with  maintenance  of  the  rotary  conveyor  16,  mainte- 
nance  of  the  rotary  truck  22  can  be  effected.  so 
[0123]  By  thus  providing  the  vacant  truck  changing 
station  46  (the  lifter  29)  between  the  second  transfer 
means  52  and  the  first  transfer  means  52  and  connect- 
ing  the  lifter  29  to  the  maintenance  conveyor  45  (the 
vacant  truck  maintenance  station),  the  rotary  truck  22  is  55 
subjected  to  the  maintenance  every  time  it  runs  over  the 
rotary  conveyor,  and  then  reused.  Accordingly,  the  prob- 
lem  of  defect  in  coating  due  to  dust  or  the  like  on  the 
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rotary  truck  and/or  trouble  in  the  mechanism  for  rotating 
the  work  can  be  avoided  and  an  extremely  smooth  coat- 
ing  film  surface  can  be  constantly  obtained. 

Pooling  zone 

[01  24]  Said  pooling  zone  44  will  be  described,  herein- 
below.  As  described  above,  the  pooling  zone  44  is  pro- 
vided  on  the  third  conveyor  28  between  the  pre-heat- 
hardening  zone  42  and  the  second  transfer  means  52. 
The  pooling  zone  44  is  for  temporarily  staying  a  prede- 
termined  number  of  rotary  trucks  22  carrying  the  vehicle 
bodies  18  which  has  finished  with  the  pre-heat-harden- 
ing. 
[0125]  In  coating  plant  of  this  embodiment,  the  con- 
veyor  line  is  separated  between  the  first  clear  coating 
zone  38a  where  the  coating  composition  is  applied  to  a 
thickness  smaller  than  the  running  limit  thickness  and 
the  second  clear  coating  zone  38b  where  the  coating 
composition  is  applied  to  a  thickness  larger  than  the 
running  limit  thickness,  and  the  first  conveyor  24  on  the 
side  of  the  first  clear  coating  zone  38a  and  the  second 
conveyor  26  on  the  side  of  the  second  clear  coating 
zone  38b  are  arranged  to  be  driven  separately  from 
each  other.  This  arrangements  permits  the  second  con- 
veyor  26  to  continuously  convey  the  vehicle  body  18 
which  has  been  applied  with  the  coating  composition  in 
a  thickness  larger  than  the  running  limit  thickness  into 
the  rotating  zone  where  the  vehicle  body  18  is  rotated, 
i.e.,  the  setting  zone  40  and/or  the  pre-heat-hardening 
zone  42  or  through  the  rotating  zone  so  that  the  vehicle 
body  18  is  rotated  to  prevent  running  or  sagging  of  the 
coating  composition  or  the  coating  composition  is  half 
hardened  even  if  some  trouble  occurs  in  the  first  clear 
coating  zone  38a  or  the  coating  line  upstream  thereof. 
[0126]  However,  some  trouble  can  occur  also  in  the 
downstream  side  of  the  second  coating  zone.  In  this 
case,  it  can  be  possible  to  convey  the  vehicle  body  18 
which  has  been  applied  to  a  thickness  larger  than  the 
running  limit  thickness  out  the  second  clear  coating 
zone  38b  into  the  rotating  zone  where  the  work  is 
rotated  and  running  or  sagging  of  the  coating  composi- 
tion  is  prevented  (e.g.,  the  setting  zone  40  and/or  the 
pre-heat-hardening  zone  42)  or  through  the  pre-heat- 
hardening  zone  42,  thereby  preventing  the  coating  com- 
position  from  running  or  sagging,  so  long  as  the  trouble 
occurs  in  a  part  downstream  of  the  rotating  zones  and 
the  position  where  the  coating  composition  has  come 
into  such  a  state  that  running  or  sagging  cannot  occur 
(e.g.,  in  the  second  transfer  means  52,  the  main  heat- 
hardening  zone  48,  or  the  inspection  zone  or  the 
assembly  zone  downstream  of  the  main  heat-hardening 
zone  48)  and  the  rotary  conveyor  16itself  can  convey 
the  vehicle  body  18  downstream  from  the  second  clear 
coating  zone  38b. 
[0127]  However  when  the  rotary  conveyor  16  down- 
stream  of  the  second  clear  coating  zone  38b  is  filled 
with  the  vehicle  bodies  18,  the  vehicle  body  18  in  the 
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second  clear  coating  zone  38b  cannot  be  conveyed  out 
the  second  clear  coating  zone  38b  and  must  stay  there, 
which  results  in  running  of  sagging  of  the  coating  com- 
position  and  defect  in  coating. 
[01  28]  The  pooling  zone  44  is  for  the  purpose  of  avoid- 
ing  the  problem.  That  is,  even  if  some  trouble  occurs  in 
the  second  transfer  means  52,  the  main  heat-hardening 
zone  48,  the  inspecting  zone  and  the  subsequent 
assembly  line,  the  vehicle  body  18  can  be  conveyed  out 
of  the  second  clear  coating  zone  38b  into  the  rotating 
zone  and  rotated  to  prevent  running  or  sagging  of  the 
coating  composition  as  well  as  to  pre-heat-harden  the 
coating  film  thereon  to  avoid  a  problem  of  adhesion  of 
dust  or  the  like  to  the  coating  film  by  moving  the  rotary 
trucks  22  on  the  rotary  conveyor  1  6  downstream  of  the 
second  clear  coating  zone  38b  to  the  pooling  zone  44. 
[0129]  In  this  embodiment,  the  pooling  zone  44  is 
formed  by  connecting  a  sideline  conveyor  44a  to  the 
third  conveyor  28  at  junctions  a  and  p  so  that  the  rotary 
trucks  22  can  be  temporarily  stayed  on  the  sideline  con- 
veyor  44a.  The  pooling  zone  44  may  be  formed  in  other 
various  manners.  For  example,  by  separating  the  con- 
veyor  line  in  said  position  b  or  a  predetermined  position 
downstream  of  the  position  b  and  upstream  of  the  posi- 
tion  where  the  pooling  zone  is  to  be  provided  and  mak- 
ing  the  conveying  rate  (the  number  of  trucks  which  can 
be  conveyed  in  a  unit  time)  higher  in  the  conveyor  down- 
stream  of  the  position  of  the  separation  than  in  the  con- 
veyor  upstream  of  the  same  so  that  a  predetermined 
space  is  generated  between  successive  two  rotary 
trucks  22,  the  pooling  zone  44  can  be  formed  in  the  con- 
veyor  downstream  of  the  position  of  the  separation 
itself. 
[0130]  For  example,  the  pooling  zone  may  be  formed 
by  the  second  and  third  conveyors  26  and  28  them- 
selves  by  separating  the  conveyor  line  between  the  first 
clear  coating  zone  38a  and  the  second  clear  coating 
zone  38b  as  in  the  embodiment  described  above  and 
making  the  conveying  rate  higher  in  the  second  and 
third  conveyors  26  and  28  on  the  side  of  the  second 
clear  coating  zone  38b  than  in  the  first  conveyor  24  on 
the  side  of  the  first  clear  coating  zone  38a.  That  is,  when 
the  conveying  rate  of  the  second  and  third  conveyors  26 
and  28  are  higher  than  the  first  conveyor  24,  a  space 
between  successive  two  rotary  trucks  22  becomes 
larger  on  the  second  and  third  conveyors  26  and  28 
than  on  the  first  conveyor  24,  and  accordingly,  when  the 
rotary  trucks  22  are  put  closer  on  the  second  and  third 
conveyors  26  and  28,  a  certain  space  is  formed  on  the 
conveyors  26  and  28.  The  space  thus  formed  on  the 
conveyors  26  and  28  can  be  used  as  a  pooling  zone  44. 
[0131]  Similarly,  the  pooling  zone  may  be  formed  by 
the  third  conveyor  28  itself  by  separating  the  conveyor 
line  on  the  side  of  the  second  clear  coating  zone  38b 
into  a  pair  of  conveyors  (the  second  and  third  conveyors 
26  and  28)  in  a  predetermined  position  c  downstream  of 
the  end  of  the  pre-heat-hardening  zone  42  (at  the  end  of 
the  pre-heat-hardening  zone  42  in  the  embodiment 

described  above)  and  making  the  conveying  rate  higher 
in  the  third  conveyor  28  than  in  the  second  conveyor  26. 
[01  32]  The  pooling  zone  44  should  be  able  to  accom- 
modate  at  least  the  same  number  of  rotary  trucks  22  as 

5  that  of  the  rotary  trucks  22  in  the  second  clear  coating 
zone  38b  so  that  the  vehicle  bodies  1  8  which  have  been 
applied  with  the  coating  composition  to  a  thickness 
larger  than  the  running  limit  thickness  in  the  second 
clear  coating  zone  38b  can  be  all  conveyed  out  of  the 

10  zone  38b. 
[01  33]  Preferably  the  pooling  zone  44  can  accommo- 
date  at  least  the  same  number  of  rotary  trucks  22  as  the 
sum  of  the  numbers  of  the  rotary  trucks  22  in  the  sec- 
ond  clear  coating  zone  38b  and  the  setting  zone  40  so 

15  that  the  vehicle  bodies  18  in  the  second  clear  coating 
zone  38b  and  the  setting  zone  40  all  can  be  conveyed 
into  or  passed  through  the  pre-heat-hardening  zone  42, 
whereby  a  problem  of  dust  or  the  like  adhering  to  the 
coating  film  while  the  vehicle  body  18  is  rotated  for  a 

20  long  time  in  the  setting  zone  40  can  be  avoided. 
[0134]  More  preferably  the  pooling  zone  44  can 
accommodate  at  least  the  same  number  of  rotary  trucks 
22  as  the  sum  of  the  numbers  of  the  rotary  trucks  22  in 
the  second  clear  coating  zone  38b,  the  setting  zone  40 

25  and  the  pre-heat-hardening  zone  42  so  that  the  vehicle 
bodies  18  in  the  second  clear  coating  zone  38b,  the  set- 
ting  zone  40  and  the  pre-heat-hardening  zone  42  all  can 
be  passed  through  the  pre-heat-hardening  zone  42  and 
the  pre-heat-hardening  of  the  coating  films  on  all  the 

30  vehicle  body  18  can  be  finished,  whereby  a  problem  of 
dust  or  the  like  adhering  to  the  coating  film  can  be  more 
surely  avoided. 
[0135]  The  pooling  zone  44  may  be  provided  any- 
where  between  the  pre-heat-hardening  zone  42  and  the 

35  main  heat-hardening  zone  48.  For  example,  the  pooling 
zone  44  may  be  provided  on  the  second  non-rotary  con- 
veyor  1  4  between  the  second  transfer  means  52  and  the 
main  heat-hardening  zone  48.  In  this  case,  the  pooling 
zone  44  may  be  formed  by  connecting  a  separate  con- 

40  veyor  to  the  second  non-rotary  conveyor  1  4  or  by  sepa- 
rating  the  conveyor  line  upstream  of  the  position  where 
the  pooling  zone  44  is  to  be  provided  and  making  the 
conveying  rate  higher  in  the  conveyor  downstream  of 
the  position  of  the  separation  than  in  the  conveyor 

45  upstream  of  the  same.  In  the  latter  case,  the  pooling 
zone  44  may  be  formed,  for  instance,  by  the  second 
non-rotary  conveyor  14  itself  by  making  the  conveying 
rate  higher  in  the  second  non-rotary  conveyor  14  than  in 
the  third  conveyor  28. 

so  [01  36]  Though,  in  this  example,  the  pooling  zone  44  is 
not  effective  when  the  second  transfer  means  52  fails,  it 
is  effective  when  trouble  occurs  in  the  main  heat-hard- 
ening  zone  48  or  a  part  downstream  thereof. 

55  Another  embodiment  of  the  present  invention 

[01  37]  Another  embodiment  of  the  present  invention 
will  be  described  with  reference  to  Figure  15,  hereinbe- 
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low.  In  this  embodiment,  the  parts  analogous  to  those  in 
the  embodiment  described  above  are  given  the  same 
reference  numerals  and  will  not  be  described  in  detail 
here. 
[0138]  The  rotational  coating  plant  of  this  embodiment 
basically  the  same  in  structure  as  that  of  the  embodi- 
ment  described  above  except  that  the  pooling  zone  44 
is  provided  in  a  different  position.  That  is,  in  this  embod- 
iment,  on  the  assumption  that  the  solvent  in  the  coating 
composition  applied  to  the  work  is  evaporated  in  the  set- 
ting  zone  40  to  such  an  extent  that  the  coating  composi- 
tion  cannot  run  or  sag,  the  pooling  zone  44  is  disposed 
just  downstream  of  the  setting  zone  40  between  the  set- 
ting  zone  40  and  the  heat-hardening  zone  49. 
[0139]  More  particularly,  the  setting  zone  40  is 
arranged  to  evaporate  the  solvent  in  the  coating  compo- 
sition  applied  to  the  work  to  such  an  extent  that  the  coat- 
ing  composition  cannot  run  or  sag.  In  other  words,  the 
setting  time  is  set  long  enough  to  evaporate  the  solvent 
to  such  an  extent  as  to  bring  the  coating  composition 
into  the  non-running  state.  Further  the  heat-hardening 
zone  49  comprises  a  single  oven  unlike  in  the  embodi- 
ment  described  where  the  heat-hardening  zone  com- 
prises  the  pre-heat-hardening  zone  and  the  main  heat- 
hardening  zone.  Further  the  position  of  separation  c 
between  the  second  conveyor  26  and  the  third  conveyor 
28  of  the  rotary  conveyor  16  is  at  the  end  of  the  setting 
zone  40.  The  heat-hardening  zone  49  is  provided  on  the 
third  conveyor  28  and  the  pooling  zone  44  is  provided 
on  the  third  conveyor  28  between  the  setting  zone  40 
and  the  heat-hardening  zone  49. 
[0140]  In  the  case  where  the  solvent  in  the  coating 
composition  applied  to  the  work  is  evaporated  in  the  set- 
ting  zone  40  to  such  an  extent  that  the  coating  composi- 
tion  cannot  run  or  sag,  the  pooling  zone  44  may  be 
disposed  just  downstream  of  the  setting  zone  40.  Also 
in  this  case,  even  if  some  trouble  occurs  in  the  second 
transfer  means  52,  the  main  heat-hardening  zone  48, 
the  inspecting  zone  and  the  subsequent  assembly  line, 
the  vehicle  body  18  which  has  been  applied  with  the 
coating  composition  to  the  thickness  larger  than  the  run- 
ning  limit  thickness  in  the  second  clear  coating  zone 
38b  can  be  conveyed  out  of  the  second  clear  coating 
zone  38b  into  the  rotating  zone,  i.e.,  the  setting  zone  40 
and  rotated  to  prevent  running  or  sagging  of  the  coating 
composition  by  temporarily  pooling  the  vehicle  body  18 
in  the  pooling  zone  44. 
[0141]  In  this  embodiment,  the  pooling  zone  44  is 
formed  by  connecting  a  sideline  conveyor  44a  to  the 
third  conveyor  28  at  junctions  a  and  p  so  that  the  rotary 
trucks  22  can  be  temporarily  stayed  on  the  sideline  con- 
veyor  44a.  The  pooling  zone  44  may  be  formed  in  other 
various  manners.  For  example,  by  separating  the  con- 
veyor  line  in  said  position  b  or  a  predetermined  position 
downstream  of  the  position  b  and  upstream  of  the  posi- 
tion  where  the  pooling  zone  is  to  be  provided  and  mak- 
ing  the  conveying  rate  higher  in  the  conveyor 
downstream  of  the  position  of  the  separation  than  in  the 

conveyor  upstream  of  the  same  so  that  a  predetermined 
space  is  generated  between  successive  two  rotary 
trucks  22,  the  pooling  zone  44  can  be  formed  in  the  con- 
veyor  downstream  of  the  position  of  the  separation 

5  itself. 
[0142]  For  example,  the  pooling  zone  may  be  formed 
by  the  second  and  third  conveyors  26  and  28  them- 
selves  by  separating  the  conveyor  line  between  the  first 
clear  coating  zone  38a  and  the  second  clear  coating 

10  zone  38b  as  in  the  embodiment  described  above  and 
making  the  conveying  rate  higher  in  the  second  and 
third  conveyors  26  and  28  on  the  side  of  the  second 
clear  coating  zone  38b  than  in  the  first  conveyor  24  on 
the  side  of  the  first  clear  coating  zone  38a. 

15  [0143]  Similarly,  the  pooling  zone  may  be  formed  by 
the  third  conveyor  28  itself  by  separating  the  conveyor 
line  on  the  side  of  the  setting  zone  40  into  a  pair  of  con- 
veyors  (the  second  and  third  conveyors  26  and  28)  in  a 
predetermined  position  c  downstream  of  the  end  of  the 

20  setting  zone  40  (at  the  end  of  the  setting  zone  40  in  this 
embodiment)  and  making  the  conveying  rate  higher  in 
the  third  conveyor  28  than  in  the  second  conveyor  26. 
[0144]  The  pooling  zone  44  should  be  able  to  accom- 
modate  at  least  the  same  number  of  rotary  trucks  22  as 

25  that  of  the  rotary  trucks  22  in  the  second  clear  coating 
zone  38b  so  that  the  vehicle  bodies  1  8  which  have  been 
applied  with  the  coating  composition  to  a  thickness 
larger  than  the  running  limit  thickness  in  the  second 
clear  coating  zone  38b  can  be  all  conveyed  out  of  the 

30  zone  38b. 
[0145]  Preferably  the  pooling  zone  44  can  accommo- 
date  at  least  the  same  number  of  rotary  trucks  22  as  the 
sum  of  the  numbers  of  the  rotary  trucks  22  in  the  sec- 
ond  clear  coating  zone  38b  and  the  setting  zone  40  so 

35  that  the  vehicle  bodies  18  in  the  second  clear  coating 
zone  38b  and  the  setting  zone  40  all  can  be  passed 
through  the  setting  zone  40  and  the  vehicle  body  18  is 
not  rotated  for  a  long  time  in  vain. 
[0146]  The  heat-hardening  zone  49  may  comprise 

40  either  a  far-infrared  oven  or  a  hot-air  oven  or  may  com- 
prise  other  ovens.  The  heat-hardening  zone  49  may 
comprise  a  pre-heat-hardening  zone  and  a  main  heat- 
hardening  zone  which  are  disposed  apart  from  each 
other  as  in  the  embodiment  described  above.  In  this 

45  case,  the  pooling  zone  44  is  disposed  between  the  set- 
ting  zone  40  and  the  pre-heat-hardening  zone.  Further 
when  the  heat-hardening  zone  49  comprises  a  pre- 
heat-hardening  zone  and  a  main  heat-hardening  zone 
which  are  disposed  apart  from  each  other,  the  pre-heat- 

50  hardening  zone  may  comprise  a  far-infrared  oven  and 
may  be  disposed  on  the  rotary  conveyor  16  while  the 
main  heat-hardening  zone  may  comprise  a  hot-air  oven 
and  may  be  disposed  on  the  second  non-rotary  con- 
veyor  14,  though  they  may  disposed  both  on  the  rotary 

55  conveyor  16.  Further  when  the  pooling  zone  44  is  not 
formed  by  the  conveyor  line  itself,  it  need  not  be  sepa- 
rated  in  the  position  c. 
[0147]  The  vacant  truck  changing  station  46  and  the 
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vacant  truck  maintenance  station  45  are  the  same  as 
those  in  the  preceding  embodiment. 

Control  of  the  state  of  the  coating  composition  up  to 
hardening 

[0148]  Control  of  the  state  of  the  clear  coating  compo- 
sition  from  the  time  it  is  applied  to  the  vehicle  body  to 
the  time  it  hardens  will  be  described,  hereinbelow. 
[0149]  As  described  above,  when  by  the  rotational 
coating  where  the  coating  composition  is  applied  to  the 
work  to  a  thickness  larger  than  the  running  limit  thick- 
ness  and  the  work  is  rotated  about  a  horizontal  axis,  an 
extremely  smooth  coating  film  surface  can  be  obtained. 
[0150]  However,  even  by  the  rotational  coating,  the 
coating  film  surface  cannot  be  always  extremely 
smooth.  Our  investigation  has  revealed  that  even  if  the 
coating  film  surface  is  sufficiently  smooth  as  shown  at 
(c)  in  Figure  4,  the  smoothness  subsequently  deterio- 
rates  when  the  solvent  evaporates  in  a  large  amount 
after  the  coating  composition  loses  its  flowability.  That 
is,  when  a  large  amount  of  solvent  evaporates  after  the 
coating  composition  loses  its  flowability,  the  coating  film 
shrinks  by  a  large  amount.  When  shrinkage  of  the  coat- 
ing  film  is  large,  the  smoothness  of  the  coating  film  is 
greatly  affected  by  irregularities  on  the  surface  to  be 
coated  and  the  influence  of  the  irregularities  appears  on 
the  coating  film  surface  as  shown  at  (d)  in  Figure  4. 
When  shrinkage  of  the  coating  film  is  small,  the  influ- 
ence  of  the  irregularities  hardly  appears  on  the  coating 
film  surface  as  shown  at  (e)  in  Figure  4. 
[0151]  More  particularly,  we  found  a  fact  that  the 
smaller  the  shrinkage  of  the  coating  film  after  the  coat- 
ing  composition  loses  its  flowability  due  to  evaporation 
of  the  solvent,  reduction  in  viscosity  of  the  solid  compo- 
nent,  and  the  like  is,  the  less  influence  of  the  irregulari- 
ties  of  the  surface  to  be  coated  appears  on  the  coating 
film  surface,  and  the  shrinkage  of  the  coating  film  can 
be  substantially  determined  by  the  amount  of  the  sol- 
vent  contained  in  the  coating  composition  at  the  time 
the  coating  composition  loses  its  flowability.  When  the 
amount  of  the  solvent  contained  in  the  coating  composi- 
tion  at  the  time  the  coating  composition  loses  its  flowa- 
bility  is  not  more  than  30%  by  weight,  influence  of  the 
irregularities  on  the  surface  to  be  coated  can  be  avoided 
and  the  smoothness  of  the  coating  film  surface  can  be 
better  than  that  obtained  by  the  conventional  rotational 
coating.  Further  better  smoothness  of  the  coating  film 
surface  can  be  obtained  when  the  amount  of  the  solvent 
contained  in  the  coating  composition  at  the  time  the 
coating  composition  lose  its  flowability  is  not  more  than 
10%  by  weight. 
[0152]  That  is,  as  the  shrinkage  of  the  coating  film 
after  the  coating  composition  loses  its  flowability 
increases,  influence  of  the  irregularities  on  the  surface 
to  be  coated  more  appears  on  the  coating  film  and  vice 
versa.  When  influence  of  the  irregularities  once  appears 
on  the  coating  film  after  the  coating  composition  lose  its 

flowability,  the  irregularities  on  the  coating  film  cannot 
be  removed  even  if  the  work  is  continued  to  be  rotated 
since  the  coating  composition  has  lost  its  flowability. 
[01  53]  Based  on  our  discovery  described  above,  in  the 

5  embodiments  described  above,  the  coating  composition 
is  controlled  so  that  the  coating  composition  has  a  flow- 
ability  and  at  the  same  time  the  proportion  of  the  solvent 
is  not  more  than  30%  by  weight  (preferably  10%  by 
weight)  at  a  predetermined  time  in  order  to  prevent  influ- 

10  ence  of  the  irregularities  on  the  surface  to  be  coated 
from  appearing  on  the  coating  film  surface. 
[01  54]  The  expression  that  the  coating  composition 
has  a  flowability  as  used  here  means  the  coating  com- 
position  has  a  flowability  sufficient  for  the  coating  film 

15  surface  to  be  smoothened  by  the  surface  tension  and 
the  like,  and  when  the  state  in  which  the  coating  compo- 
sition  can  run  or  sag  1  mm  or  more,  the  coating  compo- 
sition  is  said  to  have  a  flowability. 
[01  55]  That  is,  when  the  coating  film  shrinks  by  a  large 

20  amount  and  influence  of  the  irregularities  once  appears 
on  the  coating  film  after  the  coating  composition  lose  its 
flowability,  the  irregularities  on  the  coating  film  cannot 
be  removed  since  the  coating  composition  has  lost  its 
flowability  and  the  "self-smoothening  ability"  due  to  the 

25  surface  tension.  Accordingly  the  solvent  must  be 
reduced,  while  the  coating  composition  has  a  flowability 
sufficient  to  exhibit  the  self-smoothening  ability,  to  such 
an  extent  that  the  influence  of  the  irregularities  on  the 
surface  to  be  coated  cannot  appear  on  the  coating  film 

30  surface  even  if  the  coating  film  shrinks  (i.e.,  not  more 
than  30%  by  weight  and  preferably  not  more  than  1  0% 
by  weight).  In  order  to  ensure  the  self-smoothening  abil- 
ity,  the  flowability  need  not  be  so  high  as  that  at  which 
the  coating  composition  can  run  or  sag  but  may  be  of 

35  such  a  value  that  the  coating  composition  can  run  or 
sag  1  mm  or  more. 
[0156]  Said  predetermined  time  may  be  any  time  up 
to  the  time  the  coating  composition  applied  to  a  thick- 
ness  larger  than  the  limit  thickness  begins  to  harden. 

40  Accordingly,  the  coating  composition  may  be  controlled 
so  that  the  coating  composition  has  a  flowability  and  at 
the  same  time  the  solvent  accounts  for  not  more  than 
30%  (preferably  10%)  by  weight  of  the  coating  composi- 
tion  at  a  time  during  the  setting  step  in  the  setting  zone 

45  40  or  the  end  of  the  same  or  so  that  the  coating  compo- 
sition  has  a  flowability  and  at  the  same  time  the  solvent 
accounts  for  not  more  than  30%  (preferably  10%)  by 
weight  of  the  coating  composition  at  a  time  during  the 
heat-hardening  step  in  the  heat-hardening  zone  49 

so  (including  the  pre-heat-hardening  zone  42).  In  the  case 
where  the  temperature  holding  heating  is  effected,  the 
coating  composition  may  be  controlled  so  that  the  coat- 
ing  composition  has  a  flowability  and  at  the  same  time 
the  solvent  accounts  for  not  more  than  30%  (preferably 

55  1  0%)  by  weight  of  the  coating  composition  at  a  time  dur- 
ing  the  temperature  holding  heating. 
[01  57]  When  the  temperature  holding  step  of  holding 
the  temperature  of  the  coating  composition  at  a  prede- 
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termined  temperature  lower  than  the  reaction  starting 
temperature  and  higher  than  the  ordinary  temperatures 
for  a  predetermined  time  in  the  course  of  heating  the 
coating  composition  to  the  reaction  starting  temperature 
is  effected,  more  solvent  can  be  evaporated  while  hold- 
ing  the  flowability  of  the  coating  composition,  whereby 
the  amount  of  the  solvent  contained  in  the  coating  com- 
position  at  the  time  the  coating  composition  loses  its 
flowability  as  compared  with  the  ordinary  heat-harden- 
ing  zone  where  the  temperature  of  the  coating  composi- 
tion  is  linearly  increased  to  the  reaction  starting 
temperature  and  a  very  excellent  smoothness  of  the 
coating  film  surface  can  be  obtained  hardly  affected  by 
the  irregularities  on  the  surface  to  be  coated.  More  par- 
ticularly,  in  the  ordinary  heat-hardening  zone,  the  tem- 
perature  in  the  heating  oven  is  set  not  lower  than  the 
reaction  starting  temperature  of  the  coating  composition 
and  the  temperature  of  the  coating  composition 
increases  at  a  rate  depending  on  the  heat  capacity  of 
the  work.  When  the  temperature  of  the  coating  compo- 
sition  increases  in  such  a  manner,  the  temperature  of 
the  coating  composition  reaches  to  the  reaction  starting 
temperature  in  a  short  time  and  the  viscosity  of  the  coat- 
ing  composition  increases  (the  flowability  lowers)  due  to 
reaction-hardening.  Accordingly,  it  is  difficult  to  reduce 
the  amount  of  the  solvent  not  lower  than  1  0%  by  weight 
while  keeping  the  flowability.  To  the  contrast,  when  the 
temperature  holding  step  is  carried  out,  a  sufficient 
amount  of  solvent  can  be  evaporated  without  permitting 
the  coating  composition  to  reaction-harden,  whereby 
the  amount  of  the  solvent  can  be  easily  reduced  not 
lower  than  10%  by  weight  while  keeping  the  flowability 
and  a  very  excellent  smoothness  which  cannot  be 
obtained  but  the  temperature  holding  step  can  be 
obtained. 
[0158]  When  the  solvent  is  to  be  reduced  to  a  given 
level,  the  purpose  can  be  accomplished  in  a  shorter 
time  by  effecting  the  temperature  holding  step,  whereby 
the  time  required  for  the  heat-hardening  step  can  be 
shortened. 
[0159]  The  control  of  the  coating  composition  is 
effected  by  adjusting  the  kind  of  the  coating  composi- 
tion,  the  kind  and/or  the  amount  of  the  solvent,  the  coat- 
ing  thickness,  the  setting  condition,  the  pre-heat- 
hardening  condition  and/or  the  like. 
[0160]  In  order  to  obtain  a  sufficient  smoothness  of  the 
coating  film  surface  without  being  affected  by  the  irreg- 
ularities  on  the  surface  to  be  coated,  it  is  necessary  that 
the  coating  composition  loses  its  flowability  in  a  state 
where  the  coating  film  surface  is  given  a  sufficient 
smoothness  by  virtue  of  the  rotational  coating  and  the 
solvent  accounts  for  not  more  than  30%  by  weight  (pref- 
erably  not  more  than  10%  by  weight)  of  the  coating 
composition  at  the  time  the  coating  composition  loses 
its  flowability. 
[01  61  ]  Since  the  rotational  coating  is  to  obtain  a  suffi- 
cient  smoothness  of  the  coating  film  surface  by  rotating 
the  work  until  the  coating  composition  sets  at  least  to 

such  an  extent  that  the  coating  composition  cannot  run 
or  sag,  the  coating  film  surface  necessarily  has  a  suffi- 
cient  smoothness  at  the  time  the  coating  composition 
loses  its  flowability  irrespective  whether  the  coating 

5  composition  loses  its  flowability  during  rotation  of  the 
work  or  after  rotation  of  the  work  is  ended.  Even  if  the 
coating  composition  has  a  flowability  at  the  end  of  rota- 
tion,  the  flowability  of  the  coating  composition  is  very 
small  and  the  coating  composition  cannot  run  or  sag 

10  more  than  2mm.  Accordingly,  the  smoothness  of  the 
coating  film  surface  obtained  by  rotation  of  the  work  can 
be  kept  until  the  coating  composition  loses  its  flowability. 
[0162]  Thus,  in  the  rotational  coating,  when  the  coat- 
ing  composition  has  a  flowability  and  at  the  same  time 

15  the  solvent  accounts  for  not  more  than  30%  or  1  0%  by 
weight  of  the  coating  composition  at  a  time  during  rota- 
tion  of  the  work,  the  solvent  necessarily  accounts  for  not 
more  than  30%  or  1  0%  by  weight  of  the  coating  compo- 
sition  and  the  coating  film  surface  necessarily  has  a  suf- 

20  ficient  smoothness  at  the  time  the  coating  composition 
loses  its  flowability.  Accordingly  that  the  coating  compo- 
sition  has  a  flowability  and  at  the  same  time  the  solvent 
accounts  for  not  more  than  30%  or  1  0%  by  weight  of  the 
coating  composition  at  a  time  during  rotation  of  the  work 

25  is  substantially  equivalent  to  that  the  coating  composi- 
tion  loses  its  flowability  in  a  state  where  the  coating  film 
surface  has  a  sufficient  smoothness  and  the  solvent 
accounts  for  not  more  than  30%  or  1  0%  by  weight  of  the 
coating  composition  at  the  time  the  coating  composition 

30  loses  its  flowability. 

Claims 

1  .  A  coating  apparatus  comprising  a  coating  zone  (38) 
35  for  applying  a  solvent-containing  thermosetting 

coating  composition  (4)  to  a  work  (2)  to  a  thickness 
larger  than  a  limit  thickness  over  which  the  coating 
composition  (4)  on  a  surface  (2a)  of  the  work  (2) 
extending  in  a  vertical  direction  will  normally  run  or 

40  sag,  a  heat-hardening  zone  for  hardening  the  coat- 
ing  composition  (4)  applied  to  the  work  by  heating, 
including  a  pre-heat-hardening  zone  (42)  for  half 
hardening  the  coating  composition  (4)  and  a  main- 
heat-hardening  zone  (48)  for  fully  hardening  the 

45  coating  composition  (4)  after  the  coating  composi- 
tion  (4)  is  half  hardened,  a  rotating  means  for  rotat- 
ing  the  work  (2)  about  a  substantially  horizontal  axis 
after  the  coating  in  the  coating  zone  to  prevent  the 
coating  composition  on  the  vertical  surface  (2a)  of 

so  the  work  (2)  from  running  or  sagging,  and  a  con- 
veyor  means  (16)  for  passing  the  work  (2)  through 
the  coating  zone  (38)  and  the  heat-hardening  zone 
in  this  order,  the  conveyor  means  including  a  pair  of 
conveyors  which  form  a  conveyor  line  (1  6)  for  con- 

55  veying  the  work  (2)  and  are  separated  from  each 
other  upstream  of  a  position  where  the  coating 
composition  (4)  is  applied  to  the  work  (2)  to  a  thick- 
ness  larger  than  said  limit  thickness, 
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characterized  in  that  there  is  provided  a  pooling 
zone  (44)  in  which  a  predetermined  number  of 
works  (2)  can  be  temporarily  pooled  between  the 
pre-heat-hardening  zone  (42)  and  the  main-heat- 
hardening  zone  (48),  whereby  the  pooling  zone  (44)  5 
is  formed  by  a  conveyor  line  which  joins  at  least  at 
one  point  to  the  conveyor  line  (16)  which  is  provided 
between  the  pre-heat-hardening  zone  (42)  and  the 
main-heat-hardening  zone  (48)  and  which  directly 
connects  the  pre-heat-hardening  zone  (42)  and  the  w 
main-heat-hardening  zone  (48). 

2.  A  coating  apparatus  as  defined  in  Claim  1  in  which 
the  work  (2)  is  passed  through  the  coating  zone 
(38)  and  the  pre-heat-hardening  zone  (42)  in  this  15 
order  by  a  rotary  conveyor  (1  6)  which  conveys  the 
work  (2)  on  a  rotary  truck  (22)  which  carries  the 
work  (2)  supporting  it  for  rotation,  and  the  work  is 
passed  through  the  main-heat-hardening  zone  (48) 
by  a  non-rotary  conveyor  (12,  14)  which  conveys  20 
the  work  (2)  on  a  non-rotary  truck  (20)  which  carries 
the  work  (2)  holding  it  stationary,  and  a  transfer 
means  (50,  52)  for  transferring  the  work  (2)  on  the 
rotary  truck  (22)  on  the  rotary  conveyor  (16)  to  the 
non  rotary  truck  (20)  on  the  non-rotary  conveyor  25 
(12,  14)  is  provided  between  the  pre-heat-harden- 
ing  zone  (42)  and  the  main-heat-hardening  zone 
(48),  said  pooling  zone  (44)  being  provided 
between  the  pre-heat-hardening  zone  (42)  and  the 
transfer  means  (50,  52).  30 

3.  A  coating  apparatus  as  defined  in  Claim  1  in  which 
the  work  (2)  is  passed  through  the  coating  zone 
(36,  38)  and  the  pre-heat-hardening  zone  (42)  in 
this  order  by  a  rotary  conveyor  (16)  which  conveys  35 
the  work  (2)  on  a  rotary  truck  (22)  which  carries  the 
work  (2)  supporting  it  for  rotation,  and  the  work  is 
passed  through  the  main-heat-hardening  zone  (48) 
by  a  non-rotary  conveyor  (12,  14)  which  conveys 
the  work  (2)  on  a  non-rotary  truck  (20)  which  carries  40 
the  work  (2)  holding  it  stationary,  and  a  transfer 
means  (50,  52)  for  transferring  the  work  (2)  on  the 
rotary  truck  (22)  on  the  rotary  conveyor  (16)  to  the 
non  rotary  truck  (20)  on  the  non-rotary  conveyor 
(12,  14)  is  provided  between  the  pre-heat-harden-  45 
ing  zone  (42)  and  the  main-heat-hardening-zone 
(48),  said  pooling  zone  (44)  being  provided 
between  the  transfer  means  (52)  and  the  main- 
heat-hardening  zone  (48). 

50 
4.  A  coating  apparatus  as  defined  in  Claim  1  in  which 

said  conveyor  line  is  separated  into  an  upstream 
side  conveyor  line  and  a  downstream  side  conveyor 
line,  the  conveying  rate  being  higher  in  the  down- 
stream  side  conveyor  line  than  in  the  upstream  side  55 
conveyor  line  and  said  pooling  zone  (44)  being  pro- 
vided  on  the  downstream  side  conveyor  line  itself 
by  virtue  of  the  difference  in  the  conveying  rate. 

5.  A  coating  apparatus  as  defined  in  Claim  1  in  which 
a  setting  zone  (40)  for  effecting  setting  of  evaporat- 
ing  the  solvent  in  the  coating  composition  (4) 
applied  to  the  work  (2)  is  provided  between  the 
coating  zone  (36,  38)  and  the  pre-heat-hardening 
zone  (42). 

6.  A  coating  apparatus  as  defined  in  Claim  5  in  which 
said  pooling  zone  (44)  is  able  to  accommodate  at 
least  the  same  number  of  works  (2)  as  the  sum  of 
the  numbers  of  the  works  (2)  in  a  part  of  the  coating 
zone  (38),  where  the  coating  composition  (4)  is 
applied  to  the  work  (2)  to  a  thickness  larger  than 
said  limit  thickness,  the  setting  zone  (40)  and  the 
pre-heat-hardening  zone  (42). 

7.  A  coating  apparatus  as  defined  in  Claim  1  in  which 
said  coating  zone  comprises  a  plurality  of  zones 
(38a,  38b)  and  the  coating  composition  (4)  is 
applied  to  the  work  (2)  to  a  thickness  larger  than 
said  limit  thickness  in  the  last  zone  (38b). 

8.  A  coating  apparatus  as  defined  in  Claim  1  in  which 
said  conveyor  means  comprises  a  rotary  conveyor 
(1  6)  which  conveys  the  work  (2)  on  a  rotary  truck 
(22)  which  carries  the  work  supporting  it  for  rotation 
and  said  rotating  means  comprises  a  rotation  trans- 
mitting  mechanism  (78)  provided  on  the  rotary  truck 
(22)  and  a  sub  conveyor  (54,  56)  which  is  provided 
along  the  rotary  conveyor  (16)  to  provide  rotation  to 
the  rotation  transmitting  mechanism  (78). 

9.  A  coating  apparatus  as  defined  in  Claim  1  in  which 
said  pooling  zone  (44)  is  able  to  accommodate  at 
least  the  same  number  of  works  (2)  as  the  number 
of  the  works  (2)  in  a  part  of  the  coating  zone  (38) 
where  the  coating  composition  (4)  is  applied  to  the 
work  (2)  to  a  thickness  larger  than  said  limit  thick- 
ness. 

10.  A  coating  apparatus  as  defined  in  Claim  5  in  which 
said  pooling  zone  (44)  is  able  to  accommodate  at 
least  the  same  number  of  works  (2)  as  the  sum  of 
the  numbers  of  the  works  (2)  in  the  setting  zone 
(40)  and  a  part  of  the  coating  zone  (38)  where  the 
coating  composition  (4)  is  applied  to  the  work  (2)  to 
a  thickness  larger  than  said  limit  thickness. 

1  1  .  A  coating  apparatus  as  defined  in  Claim  1  in  which 

the  conveyor  line  for  passing  the  work  through 
the  coating  zone  (38)  and  the  pre-heat-harden- 
ing  zone  (42)  in  this  order  comprises  a  rotary 
conveyor  (16)  which  is  formed  in  an  endless 
fashion  and  conveys  the  work  (2)  on  a  rotary 
truck  (22)  which  carries  the  work  (2)  supporting 
it  for  rotation  while  the  conveyor  line  for  passing 
the  work  (2)  through  the  main-heat-hardening 
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zone  (48)  comprises  a  non-rotary  conveyor 
(12,  14)  which  conveys  the  work  (2)  on  a  non- 
rotary  truck  (20)  which  carries  the  work  (2) 
holding  it  stationary, 
a  first  transfer  means  (50)  for  transferring  the  s 
work  (2)  to  the  rotary  truck  (22)  on  the  rotary 
conveyor  (16)  in  a  position  upstream  of  the 
coating  zone  (38)  and  a  second  transfer  means 
(52)  for  transferring  the  work  (2)  on  the  rotary 
truck  (22)  on  the  rotary  conveyor  (16)  to  the  10 
non-rotary  truck  (20)  on  the  non-rotary  con- 
veyor  (12,  14)  in  a  position  downstream  on  the 
pre-hardening  zone  (42)  and  downstream  of 
the  first  transfer  means  (50)  are  provided,  and 
a  vacant  truck  changing  station  (46)  is  provided  15 
on  the  rotary  conveyor  (16)  between  the  sec- 
ond  transfer  means  (52)  and  the  first  transfer 
means  (50)  to  transfer  a  vacant  rotary  truck 
(22)  from  which  the  work  (2)  has  been  removed 
by  the  second  transfer  means  (52)  to  a  vacant  20 
truck  maintenance  station  and  to  take  out  a 
vacant  rotary  truck  (22)  which  has  been  main- 
tained  from  the  vacant  truck  maintenance  sta- 
tion  (45). 

25 
12.  A  coating  apparatus  as  defined  in  Claim  11,  in 

which  said  vacant  truck  maintenance  station  com- 
prises  a  maintenance  conveyor  (45)  formed  in  an 
endless  fashion. 

30 
1  3.  A  coating  apparatus  as  defined  in  Claim  1  2  in  which 

said  maintenance  conveyor  (45)  is  disposed  on  a 
floor  different  from  the  floor  on  which  the  rotary  con- 
veyor  (1  6)  is  disposed. 

35 
14.  A  coating  apparatus  as  defined  in  Claim  13  in  which 

said  vacant  truck  maintenance  station  (45)  com- 
prises  a  lifter  (29)  which  conveys  up  and  down  the 
vacant  rotary  truck  (22)  between  the  rotary  con- 
veyor  (16)  and  the  maintenance  conveyor  to  trans-  40 
fer  the  vacant  rotary  truck  (22)  from  the  former  to 
the  latter  and  from  the  latter  to  the  former. 

1  5.  A  coating  apparatus  as  defined  in  Claim  1  1  in  which 
said  maintenance  conveyor  (45)  is  able  to  accom-  45 
modate  all  the  rotary  trucks  (22)  on  the  rotary  con- 
veyor  (16). 

1  6.  A  coating  apparatus  comprising  a  coating  zone  (38) 
for  applying  a  solvent-containing  thermosetting  so 
coating  composition  (4)  to  a  work  (2)  to  a  thickness 
larger  than  a  limit  thickness  over  which  the  coating 
composition  (4)  on  a  surface  (2a)  of  the  work  (2) 
extending  in  a  vertical  direction  will  normally  run  or 
sag,  a  setting  zone  (40)  for  effecting  setting  of  evap-  55 
orating  the  solvent  in  the  coating  composition  (4) 
applied  to  the  work  (2)  to  such  an  extend  that  the 
coating  composition  cannot  run  or  sag,  a  heat- 

hardening  zone  (49)  for  hardening  the  coating  com- 
position  (4)  applied  to  the  work  by  heating  after  the 
setting  in  the  setting  zone  (40),  a  rotating  means  for 
rotating  the  work  (2)  about  a  substantially  horizontal 
axis  after  the  coating  in  the  coating  zone  to  prevent 
the  coating  composition  on  the  vertical  surface  (2a) 
of  the  work  (2)  from  running  or  sagging,  and  a  con- 
veyor  means  (16)  for  passing  the  work  (2)  through 
the  coating  zone  (38)  and  the  heat-hardening  zone 
(49)  in  this  order,  the  conveyor  means  including  a 
pair  of  conveyors  which  form  a  conveyor  line  (16) 
for  conveying  the  work  (2)  and  are  separated  from 
each  other  upstream  of  a  position  where  the  coat- 
ing  composition  (4)  is  applied  to  the  work  (2)  to  a 
thickness  larger  than  said  limit  thickness, 
characterized  in  that  there  is  provided  a  pooling 
zone  (44)  in  which  a  predetermined  number  of 
works  (2)  can  be  temporarily  pooled  between  the 
setting  zone  (40)  and  the  heat-hardening  zone  (49), 
whereby  the  pooling  zone  (44)  is  formed  by  a  con- 
veyor  line  which  joins  at  least  at  one  point  to  the 
conveyor  line  (16)  which  is  provided  between  the 
setting  zone  (40)  and  the  heat-hardening  zone  (49) 
and  which  directly  connects  the  setting  zone  (40) 
and  the  heat-hardening  zone  (49). 

Patentanspruche 

1  .  Beschichtungsvorrichtung  mit  einer  Beschichtungs- 
zone  (38)  zum  Aufbringen  einer  losungsmittelhalti- 
gen  aushartbaren  bzw.  warmeaushartbaren 
Beschichtungszusammensetzung  (4)  auf  ein  Werk- 
stuck  (2)  auf  eine  Dicke,  welche  dicker  ist  als  eine 
Grenzdicke,  uber  der  die  Beschichtungszusam- 
mensetzung  (4)  an  einer  Flache  (2a)  des  Werkstiik- 
kes  (2),  welche  sich  in  einer  vertikalen  Richtung 
erstreckt,  normalerweise  laufen  bzw.  verlaufen  oder 
sinken  bzw.  absacken  wird,  einer  Warmehartezone 
zum  Harten  der  Beschichtungszusammensetzung 
(4),  welche  auf  das  Werkstiick  aufgebracht  worden 
ist,  durch  Warme,  einschlieBlich  einer  Vorwarme- 
hartezone  (42)  zum  halben  Harten  der  Beschich- 
tungszusammensetzung  (4)  und  einer 
Hauptwarmehartezone  (48)  zum  vollstandigen  Har- 
ten  der  Beschichtungszusammensetzung  (4), 
nachdem  die  Beschichtungszusammensetzung  (4) 
halb  gehartet  ist,  einem  Drehmittel  zum  Drehen  des 
Werkstiickes  (2)  urn  eine  im  wesentlichen  horizon- 
tale  Achse  nach  dem  Beschichten  in  der  Beschich- 
tungszone,  urn  die  Beschichtungszusammen- 
setzung  an  der  vertikalen  Flache  (2a)  des  Werk- 
stiickes  (2)  am  Laufen  oder  Absacken  zu  hindern, 
und  einem  Fordermittel  (16)  zum  Hindurchfiihren 
des  Werkstiickes  (2)  durch  die  Beschichtungszone 
(38)  und  die  Warmehartezone  in  dieser  Reihen- 
folge,  wobei  das  Fordermittel  ein  Paar  von  Forde- 
rern  beinhaltet,  welche  eine  Forderlinie  (16)  zum 
Fordern  des  Werkstiickes  (2)  bilden  und  stromauf- 
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warts  einer  Position,  an  der  die  Beschichtungszu- 
sammensetzung  (4)  auf  das  Werkstiick  (2)  auf  eine 
Dicke  groBer  als  die  Grenzdicke  aufgebracht  wird, 
voneinander  getrennt  sind, 
dadurch  gekennzeichnet,  daB 
eine  Vereinigungs-  bzw.  Sammel-  bzw.  Speicher- 
zone  (44)  vorgesehen  ist,  in  der  eine  vorbestimmte 
Anzahl  von  Werkstiicken  (2)  zeitweilig  zwischen  der 
Vorwarmehartezone  (42)  und  der  Hauptwarmehar- 
tezone  (48)  gesammelt  bzw.  gespeichert  werden 
konnen,  wobei  die  Speicherzone  (44)  durch  eine 
Forderlinie  gebildet  wird,  welche  an  wenigstens 
einem  Punkt  mit  der  Forderlinie  (16)  verbunden  ist, 
welche  zwischen  der  Vorwarmehartezone  (42)  und 
der  Hauptwarmehartezone  (48)  vorgesehen  ist  und 
welche  direkt  die  Vorwarmehartezone  (42)  und  die 
Hauptwarmehartezone  (48)  verbindet. 

2.  Beschichtungsvorrichtung  gemaB  Anspruch  1  ,  bei 
welcher  das  Werkstiick  (2)  durch  die  Beschich- 
tungszone  (38)  und  die  Vorwarmehartezone  (42)  in 
dieser  Reihenfolge  durch  einen  Dreh-Forderer  (16) 
hindurchgefiihrt  wird,  welcher  das  Werkstiick  (2) 
auf  einem  Dreh-Wagen  (22)  fordert,  welcher  das 
Werkstiick  (2)  drehbar  bzw.  drehend  gelagert  tragt, 
und  das  Werkstiick  durch  die  Hauptwarmeharte- 
zone  (48)  durch  einen  nicht  drehenden  Forderer 
(12,  14)  hindurchgefiihrt  wird,  welcher  das  Werk- 
stiick  (2)  auf  einem  nicht  drehenden  Wagen  (20) 
fordert,  welcher  das  Werkstiick  (2)  stationar  hal- 
tend  tragt,  und  ein  Transfermittel  (50,  52)  zum 
Transferieren  des  Werkstiickes  (2)  an  dem  drehen- 
den  Wagen  (22)  an  dem  Dreh-Forderer  (16)  zu 
dem  nicht  drehenden  Wagen  (20)  an  dem  nicht  dre- 
henden  Forderer  (12,  14)  zwischen  der  Vorwarme- 
hartezone  (42)  und  der  Hauptwarmehartezone  (48) 
vorgesehen  ist,  wobei  die  Speicherzone  (44)  zwi- 
schen  der  Vorwarmehartezone  (42)  und  dem 
Transfermittel  (50,  52)  vorgesehen  ist. 

3.  Beschichtungsvorrichtung  gemaB  Anspruch  1  ,  bei 
welcher  das  Werkstiick  (2)  durch  die  Beschich- 
tungszone  (36,  38)  und  die  Vorwarmehartezone 
(42)  in  dieser  Reihenfolge  hindurchgefiihrt  wird 
durch  einen  Dreh-Forderer  (16),  welcher  das  Werk- 
stiick  (2)  auf  einem  Dreh-Wagen  (22)  fordert,  wel- 
cher  das  Werkstiick  (2)  drhend  bzw.  drehbar 
gelagert  tragt,  und  das  Werkstiick  durch  die  Haupt- 
warmehartezone  (48)  durch  einen  nicht  drehenden 
Forderer  (12,  14)  hindurchgefiihrt  wird,  welcher  das 
Werkstiick  (2)  auf  einem  nicht  drehenden  Wagen 
(20)  fordert,  welcher  das  Werkstiick  (2)  stationar 
haltend  tragt,  und  ein  Transfermittel  850,  52)  zum 
Transferieren  des  Werkstiickes  (2)  an  dem  Dreh- 
Wagen  (22)  an  dem  Dreh-Forderer  (16)  zu  dem 
nicht  drehenden  Wagen  (20)  an  dem  nicht  drehen- 
den  Forderer  (12,  14)  zwischen  der  Vorwarmehar- 
tezone  (42)  und  der  Hauptwarmehartezone  (48) 

vorgesehen  ist,  wobei  die  Speicherzone  (44)  zwi- 
schen  dem  Transfermittel  (52)  und  der  Hauptwar- 
mehartezone  (48)  vorgesehen  ist. 

5  4.  Beschichtungsvorrichtung  gemaB  Anspruch  1  ,  bei 
welcher  die  Forderlinie  in  eine  stromaufwartsseitige 
Forderlinie  und  eine  stromabwartsseitige  Forderli- 
nie  geteilt  ist,  wobei  die  Forderrate  bzw.  -geschwin- 
digkeit  in  der  stromabwartsseitigen  Forderlinie 

10  groBer  ist  als  in  der  stromaufwartsseitigen  Forderli- 
nie  und  die  Speicherzone  (44)  an  der  stromab- 
wartsseitigen  Forderlinie  selber  durch  die  Wirkung 
des  Unterschieds  in  der  Fordergeschwindigkeit 
erzeugt  wird. 

15 
5.  Beschichtungsvorrichtung  gemaB  Anspruch  1  ,  bei 

welcher  eine  Einstell-  bzw.  Erstarrungs-  bzw. 
Abbindezone  (40)  zum  Bewirken  eines  Abbindens 
bzw.  Einstellens  des  Abdampfens  des  Losungsmit- 

20  tels  in  der  Beschichtungszusammensetzung  (4), 
welche  auf  das  Werkstiick  (2)  aufgebracht  ist,  zwi- 
schen  der  Beschichtungszone  (36,  38)  und  der  Vor- 
warmehartezone  (42)  vorgesehen  ist. 

25  6.  Beschichtungsvorrichtung  gemaB  Anspruch  5,  bei 
welcher  die  Speicherzone  (44)  in  der  Lage  ist, 
wenigstens  dieselbe  Anzahl  von  Werkstiicken  wie 
die  Summe  der  Anzahlen  der  Werkstiicke  (2)  in 
einem  Teil  der  Beschichtungszone  (38),  wo  die 

30  Beschichtungszusammensetzung  (4)  auf  das 
Werkstiick  (2)  auf  eine  Dicke  groBer  als  die  Grenz- 
dicke  aufgebracht  wird,  der  Abbindezone  (40)  und 
der  Vorwarmehartezone  (42)  aufzunehmen. 

35  7.  Beschichtungsvorrichtung  gemaB  Anspruch  1  ,  bei 
welcher  die  Beschichtungszone  eine  Vielzahl  von 
Zonen  (38a,  38b)  umfaBt  und  die  Beschichtungszu- 
sammensetzung  (4)  auf  das  Werkstiick  (2)  auf  eine 
Dicke  groBer  als  die  Grenzdicke  in  der  letzten  Zone 

40  (38b)  aufgebracht  wird. 

8.  Beschichtungsvorrichtung  gemaB  Anspruch  1  ,  bei 
welcher  das  Fordermittel  einen  Dreh-Forderer  (16), 
welcher  das  Werkstiick  (2)  auf  einem  Dreh-Wagen 

45  (22),  welcher  das  Werkstiick  drehbar  gelagert  tragt, 
fordert  und  wobei  das  Drehmittel  einen  Drehiiber- 
tragungsmechanismus  (78)  umfaBt,  welcher  an 
dem  Dreh-Wagen  (22)  vorgesehen  ist,  und  einen 
Subforderer  (54,  56)  umfaBt,  welcher  entlang  dem 

so  Dreh-Forderer  (16)  vorgesehen  ist,  urn  eine  Dre- 
hung  zu  dem  Drehiibertragungsmechanismus  (78) 
zu  liefern. 

9.  Beschichtungsvorrichtung  gemaB  Anspruch  1  ,  bei 
55  welcher  die  Speicherzone  (44)  in  der  Lage  ist, 

wenigstens  dieselbe  Anzahl  von  Werkstiicken  (2) 
wie  die  Anzahl  der  Werkstiicke  (2)  in  einem  Teil  der 
Beschichtungszone  (38),  wo  die  Beschichtungszu- 
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sammensetzung  (4)  auf  das  Werkstiick  (2)  auf  eine 
Dicke  groBer  als  die  Grenzdicke  aufgetragen  wird, 
aufzunehmen. 

10.  Beschichtungsvorrichtung  gemaB  Anspruch  5,  bei  5 
welcher  die  Speicherzone  (44)  in  der  Lage  ist, 
wenigstens  dieselbe  Anzahl  von  Werkstiicken  (2) 
wie  die  Summe  der  Anzahlen  der  Werkstiicke  (2)  in 
der  Abbindezone  (40)  und  einem  Teil  der  Beschich- 
tungszone  (38),  wo  die  Beschichtungszusammen-  10 
setzung  (4)  auf  das  Werkstiick  (2)  auf  eine  Dicke 
groBer  als  die  Grenzdicke  aufgebracht  wird,  aufzu- 
nehmen. 

11.  Beschichtungsvorrichtung  gemaB  Anspruch  1,  bei  is 
welcher  die  Forderlinie  zum  Durchfiihren  des  Werk- 
stiickes  durch  die  Beschichtungszone  (38)  und  die 
Vorwarmehartezone  (42)  in  dieser  Reihenfolge 
einen  Dreh-Forderer  (16),  welcher  in  einer  Endlos- 
art  ausgebildet  ist  und  das  Werkstiick  (2)  auf  einem  20 
Dreh-Wagen  (22)  fordert,  welcher  das  Werkstiick 
(2)  drehbar  gelagert  tragt,  umfaBt,  wahrend  die  For- 
derlinie  zum  Durchfiihren  des  Werkstiickes  (2) 
durch  die  Hauptwarmehartezone  (48)  einen  nicht 
drehenden  Forderer  (12,  14)  umfaBt,  welcher  das  25 
Werkstiick  (2)  auf  einem  nicht  drehenden  Wagen 
(20)  fordert,  welcher  das  Werkstiick  (2)  stationar 
haltend  tragt,  ein  erstes  Transfermittel  (50)  zum 
Transferieren  des  Werkstiickes  (2)  zu  dem  drehen- 
den  Wagen  (22)  an  dem  drehenden  Forderer  (1  6)  30 
in  einer  Position  stromaufwarts  der  Beschichtungs- 
zone  (38)  und  ein  zweites  Transfermittel  (52)  zum 
Transferieren  des  Werkstiickes  (2)  an  dem  Dreh- 
Wagen  (22)  an  dem  Dreh-Forderer  (16)  zu  dem 
nicht  drehenden  Wagen  (20)  an  dem  nicht  drehen-  35 
den  Forderer  (12,  14)  in  einer  Position  stromab- 
warts  an  der  Vorhartezone  (42)  und  stromabwarts 
des  ersten  Transfermittels  (50)  vorgesehen  sind, 
und 
eine  Wechselstation  (46)  fur  leere  Wagen  an  dem  40 
Dreh-Forderer  (16)  zwischen  dem  zweiten  Trans- 
fermittel  (52)  und  dem  ersten  Transfermittel  (50) 
vorgesehen  ist,  urn  einen  leeren  Dreh-Wagen  (22), 
von  dem  das  Werkstiick  (2)  durch  das  zweite  Trans- 
fermittel  (52)  entfernt  worden  ist,  zu  einer  War-  45 
tungsstation  fur  leere  Wagen  zu  transferieren  und 
einen  leeren  Dreh-Wagen  (22)  herauszunehmen, 
welcher  von  der  Wartungsstation  (45)  fur  leere 
Wagen  gewartet  worden  ist. 

50 
12.  Beschichtungsvorrichtung  gemaB  Anspruch  1  1  ,  bei 

welcher  die  Wartungsstation  fur  leere  Wagen  einen 
Wartungsforderer  (45)  umfaBt,  welcher  in  einer 
Endlosbauart  ausgebildet  ist. 

55 
13.  Beschichtungsvorrichtung  gemaB  Anspruch  12,  bei 

welcher  der  Wartungsforderer  (45)  auf  einer  Etage 
verschieden  von  der  Etage  angeordnet  ist,  an  der 

der  Dreh-Forderer  (16)  angeordnet  ist. 

14.  Beschichtungsvorrichtung  gemaB  Anspruch  13,  bei 
welcher  die  Wartungsstation  (45)  fur  leere  Wagen 
eine  Hebeeinrichtung  (29)  umfaBt,  welche  den  lee- 
ren  Dreh-Wagen  (22)  zwischen  dem  Dreh-Forderer 
(16)  und  dem  Wartungsforderer  aufwarts  und 
abwarts  fordert,  urn  den  leeren  Dreh-Wagen  (22) 
von  dem  ersten  zu  dem  letzteren  und  von  dem  letz- 
teren  zu  dem  ersteren  zu  transferieren. 

15.  Beschichtungsvorrichtung  gemaB  Anspruch  1  1  ,  bei 
welcher  der  Wartungsforderer  (45)  in  der  Lage  ist, 
alle  Dreh-Wagen  (22)  auf  dem  Dreh-Forderer  (16) 
aufzunehmen. 

16.  Beschichtungsvorrichtung  mit  einer  Beschichtungs- 
zone  (38)  zum  Aufbringen  einer  losungsmittelhalti- 
gen  warmeaushartenden  Beschichtungs- 
zusammensetzung  (4)  auf  ein  Werkstiick  (2)  auf 
eine  Dicke  groBer  als  eine  Grenzdicke'  iiber  der  die 
Beschichtungszusammensetzung  (4)  auf  einer  Fla- 
che  (2a)  des  Werkstiickes  (2),  welche  sich  in  einer 
vertikalen  Richtung  erstreckt,  normalerweise  laufen 
bzw.  verlaufen  oder  absacken  wird,  einer  Einstell- 
bzw.  Abbindezone  (40)  zum  Bewirken  eines  Einst- 
ellens  bzw.  Abbindens  des  Ausdampfens  des 
Losungsmittels  in  der  Beschichtungszusammen- 
setzung  (4),  welche  auf  das  Werkstiick  (2)  aufge- 
bracht  worden  ist,  zu  solch  einem  MaB,  daB  die 
Beschichtungszusammensetzung  nicht  verlaufen 
oder  absacken  kann,  einer  Warmehartezone  (49) 
zum  Harten  der  Beschichtungszusammensetzung 
(4),  welche  auf  das  Werkstiick  aufgebracht  worden 
ist,  durch  Erwarmen  nach  dem  Einstellen  in  der 
Einstellzone  (40),  einem  Drehmittel  zum  Drehen 
des  Werkstiickes  (2)  urn  eine  im  wesentlichen  hori- 
zontale  Achse  nach  dem  Beschichten  in  der 
Beschichtungszone,  urn  die  Beschichtungszusam- 
mensetzung  an  der  vertikalen  Flache  (2a)  des 
Werkstiickes  (2)  am  Verlaufen  oder  Absacken  zu 
hindern,  und  einem  Fordermittel  (16)  zum  Durch- 
fiihren  des  Werkstiickes  (2)  durch  die  Beschich- 
tungszone  (38)  und  die  Warmehartezone  (49)  in 
dieser  Reihenfolge,  wobei  das  Fordermittel  ein 
Paar  von  Forderern  beinhaltet,  welche  eine  Forder- 
linie  (1  6)  zum  Fordern  des  Werkstiickes  (2)  bilden 
und  voneinander  stromaufwarts  einer  Position 
getrennt  sind,  an  der  die  Beschichtungszusammen- 
setzung  (4)  auf  das  Werkstiick  (2)  auf  eine  Dicke 
groBer  als  die  Grenzdicke  aufgebracht  wird, 
dadurch  gekennzeichnet,  daB  eine  Sammel-  bzw. 
Speicherzone  (44)  vorgesehen  ist,  in  der  eine  vor- 
bestimmte  Anzahl  von  Werkstiicken  (2)  zeitweilig 
zwischen  der  Einstellzone  (40)  und  der  Warmehar- 
tezone  (49)  gespeichert  werden  kann,  wobei  die 
Speicherzone  (44)  von  einer  Forderlinie  gebildet 
wird,  welche  wenigstens  an  einem  Punkt  mit  der 
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Forderlinie  (16)  verbunden  ist,  welche  zwischen  der 
Einstellzone  (40)  und  der  Warmehartezone  (49) 
vorgesehen  ist  und  welche  die  Einstellzone  (40) 
und  die  Warmehartezone  (49)  direkt  verbindet. 

Revendications 

1.  Appareil  de  revetement  comportant  une  zone  de 
revetement  (38)  pour  appliquer  une  composition  de 
revetement  thermodurcissable  (4)  contenant  un 
solvant  a  une  structure  (2)  jusqu'a  une  epaisseur 
superieure  a  une  epaisseur  limite  au-dessus  de 
laquelle  la  composition  de  revetement  (4)  presente 
sur  une  surface  (2a)  de  la  structure  (2)  s'etendant 
dans  une  direction  verticale  va  normalement  couler 
ou  former  des  coulures,  une  zone  de  thermodurcis- 
sement  pour  faire  durcir  par  chauffage  la  composi- 
tion  de  revetement  (4)  appliquee  a  la  structure,  dont 
une  zone  de  pre-thermodurcissement  (42)  pour 
faire  durcir  a  moitie  la  composition  de  revetement 
(4)  et  une  zone  de  thermodurcissement  principale 
(48)  pour  faire  durcir  entierement  la  composition  de 
revetement  (4)  une  fois  que  la  composition  de  reve- 
tement  (4)  est  a  moitie  durcie,  un  moyen  de  mise  en 
rotation  pour  faire  tourner  la  structure  (2)  autour 
d'un  axe  sensiblement  horizontal  apres  I'operation 
de  revetement  dans  la  zone  de  revetement  pour 
empecher  la  composition  de  revetement  presente 
sur  la  surface  verticale  (2a)  de  la  structure  (2)  de 
couler  ou  de  former  des  coulures,  et  un  moyen  for- 
mant  convoyeur  (16)  pour  acheminer  la  structure 
(2)  a  travers  la  zone  de  revetement  (38)  et  la  zone 
de  thermodurcissement,  dans  cet  ordre,  le  moyen 
formant  convoyeur  comprenant  une  paire  de  con- 
voyeurs  qui  torment  une  chame  de  convoyeur  (1  6) 
pour  transporter  la  structure  (2)  et  qui  sont  separes 
I'un  de  I'autre  en  amont  d'un  emplacement  auquel 
la  composition  de  revetement  (4)  est  appliquee  a  la 
structure  (2)  jusqu'a  une  epaisseur  superieure  a 
ladite  epaisseur  limite, 
caracterise  en  ce  qu'il  est  prevu  une  zone  reservoir 
(44)  dans  laquelle  un  nombre  predetermine  de 
structures  (2)  peuvent  etre  reunies  de  fagon  tempo- 
raire  entre  la  zone  de  pre-thermodurcissement  (42) 
et  la  zone  de  thermodurcissement  principale  (48), 
la  zone  reservoir  (44)  etant  formee  par  une  chame 
de  convoyeur  qui  est  reliee,  a  au  moins  un  point,  a 
la  chame  de  convoyeur  (1  6)  qui  est  prevue  entre  la 
zone  de  pre-thermodurcissement  (42)  et  la  zone  de 
thermodurcissement  principale  (48),  et  qui  relie 
directement  la  zone  de  pre-thermodurcissement 
(42)  et  la  zone  de  thermodurcissement  principale 
(48). 

2.  Appareil  de  revetement  selon  la  revendication  1, 
dans  lequel  la  structure  (2)  est  acheminee  a  travers 
la  zone  de  revetement  (38)  et  la  zone  de  pre-ther- 
modurcissement  (42),  dans  cet  ordre,  par  un  con- 

voyeur  rotatif  (16)  qui  transporte  la  structure  (2)  sur 
un  chariot  rotatif  (22)  qui  porte  la  structure  (2)  tout 
en  la  supportant  en  vue  de  sa  rotation,  et  la  struc- 
ture  est  acheminee  a  travers  la  zone  de  thermodur- 

5  cissement  principale  (48)  par  un  convoyeur  non 
rotatif  (12,  14)  qui  transporte  la  structure  (2)  sur  un 
chariot  non  rotatif  (20)  qui  porte  la  structure  (2)  tout 
en  la  maintenant  immobile,  et  un  moyen  de  trans- 
fer  (50,  52)  pour  transferer  la  structure  (2)  se  trou- 

10  vant  sur  le  chariot  rotatif  (22)  sur  le  convoyeur  rotatif 
(16)  vers  le  chariot  non  rotatif  (20)  sur  le  convoyeur 
non  rotatif  (12,  14)  est  prevu  entre  la  zone  de  pre- 
thermodurcissement  (42)  et  la  zone  de  thermodur- 
cissement  principale  (48),  ladite  zone  reservoir  (44) 

15  etant  prevue  entre  la  zone  de  pre-thermodurcisse- 
ment  (42)  et  le  moyen  de  transfert  (50,  52). 

3.  Appareil  de  revetement  selon  la  revendication  1, 
dans  lequel  la  structure  (2)  est  acheminee  a  travers 

20  la  zone  de  revetement  (36,  38)  et  la  zone  de  pre- 
thermodurcissement  (42),  dans  cet  ordre,  par  un 
convoyeur  rotatif  (1  6)  qui  transporte  la  structure  (2) 
sur  un  chariot  rotatif  (22)  qui  porte  la  structure  (2) 
tout  en  la  supportant  en  vue  de  sa  rotation,  et  la 

25  structure  est  acheminee  a  travers  la  zone  de  ther- 
modurcissement  principale  (48)  par  un  convoyeur 
non  rotatif  (12,  14)  qui  transporte  la  structure  (2)  sur 
un  chariot  non  rotatif  (20)  qui  porte  la  structure  (2) 
tout  en  la  maintenant  immobile,  et  un  moyen  de 

30  transfert  (50,  52)  pour  transferer  la  structure  (2)  se 
trouvant  sur  le  chariot  rotatif  (22)  sur  le  convoyeur 
rotatif  (16)  vers  le  chariot  non  rotatif  (20)  sur  le  con- 
voyeur  non  rotatif  (12,  14)  est  prevu  entre  la  zone 
de  pre-thermodurcissement  (42)  et  la  zone  de  ther- 

35  modurcissement  principale  (48),  ladite  zone  reser- 
voir  (44)  etant  prevue  entre  le  moyen  de  transfert 
(52)  et  la  zone  de  thermodurcissement  principale 
(48). 

40  4.  Appareil  de  revetement  selon  la  revendication  1, 
dans  lequel  ladite  chame  de  convoyeur  est  divisee 
en  une  chame  de  convoyeur  cote  amont  et  une 
chame  de  convoyeur  cote  aval,  la  vitesse  de  trans- 
port  etant  plus  elevee  dans  la  chame  de  convoyeur 

45  cote  aval  que  dans  la  chame  de  convoyeur  cote 
amont  et  ladite  zone  reservoir  (44)  etant  prevue  sur 
la  chame  de  convoyeur  cote  aval  elle-meme  en 
vertu  de  la  difference  entre  les  vitesses  de  trans- 
port. 

50 
5.  Appareil  de  revetement  selon  la  revendication  1, 

dans  lequel  une  zone  de  prise  (40)  destinee  a  assu- 
rer  la  prise  par  evaporation  du  solvant  de  la  compo- 
sition  de  revetement  (4)  appliquee  a  la  structure  (2) 

55  est  prevue  entre  la  zone  de  revetement  (36,  38)  et 
la  zone  de  pre-thermodurcissement  (42). 

6.  Appareil  de  revetement  selon  la  revendication  5, 
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dans  lequel  ladite  zone  reservoir  (44)  est  a  meme 
de  recevoir  au  moins  le  meme  nombre  de  structu- 
res  (2)  que  la  somme  des  nombres  des  structures 
(2)  presentes  dans  une  partie  de  la  zone  de  revete- 
ment  (38),  dans  laquelle  la  composition  de  revete-  5 
ment  (4)  est  appliquee  a  la  structure  (2)  jusqu'a  une 
epaisseur  superieure  a  ladite  epaisseur  limite,  la 
zone  de  prise  (40)  et  la  zone  de  pre-thermodurcis- 
sement  (42). 

10 
7.  Appareil  de  revetement  selon  la  revendication  1, 

dans  lequel  ladite  zone  de  revetement  comporte 
une  pluralite  de  zones  (38a,  38b)  et  la  composition 
de  revetement  (4)  est  appliquee  a  la  structure  (2) 
jusqu'a  une  epaisseur  superieure  a  I'epaisseur  15 
limite  dans  la  derniere  zone  (38b). 

8.  Appareil  de  revetement  selon  la  revendication  1, 
dans  lequel  ledit  moyen  formant  convoyeur  com- 
porte  un  convoyeur  rotatif  (16)  qui  transporte  la  20 
structure  (2)  sur  un  chariot  rotatif  (22)  qui  porte  la 
structure  tout  en  la  supportant  en  vue  de  sa  rota- 
tion,  et  ledit  moyen  de  mise  en  rotation  comporte  un 
mecanisme  de  transmission  de  rotation  (78)  prevu 
sur  le  chariot  rotatif  (22)  et  un  sous-convoyeur  (54,  25 
56)  qui  est  prevu  le  long  du  convoyeur  rotatif  (1  6) 
pour  conferer  une  rotation  au  mecanisme  de  trans- 
mission  de  rotation  (78). 

9.  Appareil  de  revetement  selon  la  revendication  1,  30 
dans  lequel  ladite  zone  reservoir  (44)  est  a  meme 
de  recevoir  au  moins  le  meme  nombre  de  structu- 
res  (2)  que  le  nombre  des  structures  (2)  presentes 
dans  une  partie  de  la  zone  de  revetement  (38)  dans 
laquelle  la  composition  de  revetement  (4)  est  appli-  35 
quee  a  la  structure  (2)  jusqu'a  une  epaisseur  supe- 
rieure  a  ladite  epaisseur  limite. 

10.  Appareil  de  revetement  selon  la  revendication  5, 
dans  lequel  ladite  zone  reservoir  (44)  est  a  meme  40 
de  recevoir  au  moins  le  meme  nombre  de  structu- 
res  (2)  que  la  somme  des  nombres  des  structures 
(2)  presentes  dans  la  zone  de  prise  (40)  et  une  par- 
tie  de  la  zone  de  revetement  (38)  dans  laquelle  la 
composition  de  revetement  (4)  est  appliquee  a  la  45 
structure  (2)  jusqu'a  une  epaisseur  superieure  a 
ladite  epaisseur  limite. 

11.  Appareil  de  revetement  selon  la  revendication  1, 
dans  lequel  la  chame  de  convoyeur  servant  a  ache-  so 
miner  la  structure  a  travers  la  zone  de  revetement 
(38)  et  la  zone  de  pre-thermodurcissement  (42), 
dans  cet  ordre,  comporte  un  convoyeur  rotatif  (1  6) 
qui  est  realise  sous  la  forme  d'un  convoyeur  sans 
fin  et  qui  transporte  la  structure  (2)  sur  un  chariot  55 
rotatif  (22)  qui  porte  la  structure  (2)  tout  en  la  sup- 
portant  en  vue  de  sa  rotation,  tandis  que  la  chame 
de  convoyeur  servant  a  acheminer  la  structure  (2)  a 

travers  la  zone  de  thermodurcissement  principale 
(48)  comporte  un  convoyeur  non  rotatif  (12,  14)  qui 
transporte  la  structure  (2)  sur  un  chariot  non  rotatif 
(20)  qui  porte  la  structure  (2)  tout  en  la  maintenant 
immobile  ; 

un  premier  moyen  de  transfert  (50)  servant  a 
transferer  la  structure  (2)  vers  le  chariot  rotatif 
(22)  sur  le  convoyeur  rotatif  (1  6)  a  un  emplace- 
ment  situe  en  amont  de  la  zone  de  revetement 
(38)  et  un  second  moyen  de  transfert  (52)  ser- 
vant  a  transferer  la  structure  (2)  se  trouvant  sur 
le  chariot  rotatif  (22)  sur  le  convoyeur  rotatif 
(16)  vers  le  chariot  non  rotatif  (20)  sur  le  con- 
voyeur  non  rotatif  (12,  14)  a  un  emplacement 
situe  en  aval  de  la  zone  de  pre-thermodurcis- 
sement  (42)  et  en  aval  du  premier  moyen  de 
transfert  (50)  sont  prevus  ;  et 
un  poste  de  remplacement  de  chariots  vides 
(46)  est  prevu  sur  le  convoyeur  rotatif  (16) 
entre  le  second  moyen  de  transfert  (52)  et  le 
premier  moyen  de  transfert  (50)  pour  transferer 
un  chariot  rotatif  vide  (22)  dont  la  structure  (2) 
a  ete  retiree  par  le  second  moyen  de  transfert 
(52)  vers  un  poste  d'entretien  de  chariots  vides 
(45),  et  pour  retirer  du  poste  d'entretien  de  cha- 
riots  vides  (45)  un  chariot  rotatif  vide  (22)  qui  a 
fait  I'objet  d'un  entretien  . 

12.  Appareil  de  revetement  selon  la  revendication  11, 
dans  lequel  ledit  poste  d'entretien  de  chariots  vides 
comporte  un  convoyeur  d'entretien  (45)  realise 
sous  la  forme  d'un  convoyeur  sans  fin. 

13.  Appareil  de  revetement  selon  la  revendication  12, 
dans  lequel  ledit  convoyeur  d'entretien  (45)  est  dis- 
pose  sur  un  sol  qui  est  different  du  sol  sur  lequel  est 
dispose  le  convoyeur  rotatif  (16). 

14.  Appareil  de  revetement  selon  la  revendication  13, 
dans  lequel  ledit  poste  d'entretien  de  chariots  vides 
(45)  comporte  un  monte-charge  (29)  qui  monte  et 
descend  les  chariots  rotatifs  (22)  vides  entre  le  con- 
voyeur  rotatif  (16)  et  le  convoyeur  d'entretien  pour 
transferer  les  chariots  rotatifs  (22)  vides  depuis  le 
premier  vers  le  dernier,  et  depuis  le  dernier  vers  le 
premier. 

15.  Appareil  de  revetement  selon  la  revendication  11, 
dans  lequel  ledit  convoyeur  de  maintenance  (45) 
est  a  meme  de  recevoir  tous  les  chariots  rotatifs 
(22)  sur  le  convoyeur  rotatif  (16). 

16.  Appareil  de  revetement  comportant  une  zone  de 
revetement  (38)  pour  appliquer  une  composition  de 
revetement  thermodurcissable  (4)  contenant  un 
solvant  a  une  structure  (2)  jusqu'a  une  epaisseur 
superieure  a  une  epaisseur  limite  au-dessus  de 
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laquelle  la  composition  de  revetement  (4)  presente 
sur  une  surface  (2a)  de  la  structure  (2)  s'etendant 
dans  une  direction  verticale  va  normalement  couler 
ou  former  des  coulures,  une  zone  de  prise  (40) 
pour  assurer  la  prise  par  evaporation  du  solvant  5 
dans  la  composition  de  revetement  (4)  appliquee  a 
la  structure  (2)  dans  une  mesure  telle  que  la  com- 
position  de  revetement  ne  puisse  ni  couler  ni  former 
des  coulures,  une  zone  de  thermodurcissement 
(49)  pour  faire  durcir  par  chauffage  la  composition  w 
de  revetement  (4)  appliquee  a  la  structure  apres  la 
prise  dans  la  zone  de  prise  (40),  un  moyen  de  mise 
en  rotation  pour  faire  tourner  la  structure  (2)  autour 
d'un  axe  sensiblement  horizontal  apres  le  revete- 
ment  dans  la  zone  de  revetement  pour  empecher  la  75 
composition  de  revetement  presente  sur  la  surface 
(2a)  de  la  structure  (2)  de  couler  ou  de  former  des 
coulures,  et  un  moyen  formant  convoyeur  (1  6)  pour 
acheminer  la  structure  (2)  a  travers  la  zone  de  reve- 
tement  (38)  et  la  zone  de  thermodurcissement  (49),  20 
dans  cet  ordre,  le  moyen  formant  convoyeur  com- 
prenant  une  paire  de  convoyeurs  qui  forme  une 
chame  de  convoyeur  (16)  pour  transporter  la  struc- 
ture  (2)  et  qui  sont  separes  I'un  de  I'autre  en  amont 
d'un  emplacement  auquel  la  composition  de  revete-  25 
ment  (4)  est  appliquee  a  la  structure  (2)  jusqu'a  une 
epaisseur  superieure  a  ladite  epaisseur  limite, 
caracterise  en  ce  qu'il  est  prevu  une  zone  reservoir 
(44)  dans  laquelle  un  nombre  predetermine  de 
structures  (2)  peuvent  etre  reunies  de  fagon  tempo-  30 
raire  entre  la  zone  de  prise  (40)  et  la  zone  de  ther- 
modurcissement  (49),  la  zone  reservoir  (44)  etant 
formee  par  une  chame  de  convoyeur  qui  est  reliee, 
a  au  moins  un  point,  a  la  chame  de  convoyeur  (16) 
qui  est  prevue  entre  la  zone  de  prise  (40)  et  la  zone  35 
de  thermodurcissement  (49),  et  qui  relie  directe- 
ment  la  zone  de  prise  (40)  et  la  zone  de  thermodur- 
cissement  (49). 
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