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Description 

This  invention  relates  to  a  varnishing  furnace 
which  utilizes  specially  arranged  near-ultrared  radi- 
ation  bulbs  to  bake  a  workpiece. 

The  varnishing  furnace  on  the  market  generally 
falls  into  three  categories:  the  electric  varnishing 
furnace,  the  gas  varnishing  furnace,  and  the 
medium-or  far-ultrared  varnishing  furnace.  Howev- 
er,  the  first  two  kinds  of  varnishing  furnaces  are 
seldom  used  due  to  their  poor  productivity,  insuffi- 
cient  safety  and  high  cost.  Then,  the  medium  or 
far-ultrared  furnace,  which  is  provided  with 
medium-  or  far-ultrared  radiation  bulbs  at  one  or 
both  sides,  becomes  the  most  commonly  used 
furnace  for  baking.  Nevertheless,  since  the 
medium-  or  far-ultrared  ray  is  rather  long  in 
wavelength,  the  penetration  capability  thereof  is 
poor.  Further,  it  requires  a  long  period  of  time  to 
raise  the  temperature  and  so  it  is  impossible  for 
them  to  dry  the  painting  on  the  workpiece  in  a 
short  period  of  time,  thereby  causing  the  following 
drawbacks: 

1  .  Since  the  temperature  rising  rate  is  slow,  it  is 
necessary  to  have  a  long  furnace  so  as  to 
increase  the  baking  time  hence  easily  over- 
heating  the  workpiece  and  causing  the  painting 
to  become  a  layer  of  so-called  skin. 
2.  Since  the  heat  penetration  capability  is  poor, 
the  upper  and  lower  layers  of  the  painting  will 
be  subject  to  different  temperatures  and  the 
solvent  in  the  lower  layer  of  painting  and  the 
upper  layer  of  painting  will  require  different 
periods  of  time  to  vaporize  thereby  forming  so- 
called  pin  holes  or  wrinkels  on  the  upper  layer 
of  painting  on  the  workpiece. 
3.  Since  the  time  for  baking  is  rather  long,  the 
electricity  cost  will  be  increased  and  the  chance 
for  the  dust  particle  to  adhere  to  the  surface  of 
the  workpiece  will  become  greater. 
4.  Since  the  furnaces  have  a  long  body,  it  will 
be  necessary  to  prepare  a  large  space  to  ac- 
comodate  them. 
5.  Since  the  medium-  and  far-ultrared  rays  can- 
not  raise  the  temperature  in  a  short  time  and 
have  weak  penetration  capability,  it  will  be  dif- 
ficult  to  bake  the  recess  of  a  workpiece. 

In  EP-A-95  717  a  varnishing  furnace  is  de- 
scribed  in  which  near-ultrared  radiation  bulbs  are 
arranged  in  a  row  on  both  sides  of  the  furnace. 

In  case  the  medium-  and  far-ultrared  radiation 
bulbs  are  replaced  with  near-ultrared  radiation 
ones,  the  temperature  will  be  raised  in  a  short  time 
but  there  will  be  the  following  two  defects  at  the 
same  time: 

1  .  Since  the  near-ultrared  ray  will  provide  higher 
temperature,  the  painting  on  the  workpiece  will 
be  easily  overheated. 

2.  If  the  baking  time  is  reduced  in  order  to  avoid 
overheating,  it  is  easier  to  form  so-called  pin 
holes  or  wrinkles  on  the  painting  on  the  work- 
piece. 

5  It  is,  therefore,  an  object  of  the  present  inven- 
tion  to  provide  a  varnishing  furnace  which  may 
obviate  and  mitigate  the  above-mentioned 
drawbacks. 

It  is  the  primary  object  of  the  present  invention 
io  to  provide  a  varnishing  furnace  which  can  dry  the 

painting  on  the  workpiece  in  a  short  time. 
It  is  another  object  of  the  present  invention  to 

provide  a  varnishing  furnace  which  may  obviate  the 
occurrence  of  so-called  pin  hole,  wrinkle  or  dead 

75  point  on  the  workpiece  during  baking. 
It  is  still  another  object  of  the  present  invention 

to  provide  a  varnishing  furnace  which  may  avoid 
the  occurrence  of  so-called  skin. 

It  is  still  another  object  of  the  present  invention 
20  to  provide  a  varnishing  furnace  which  has  a  rather 

short  body  in  comparison  with  the  conventional. 
It  is  still  another  object  of  the  present  invention 

to  provide  a  varnishing  furnace  which  is  energy- 
saving. 

25  It  is  still  another  object  of  the  present  invention 
to  provide  a  varnishing  furnace  which  can  reduce 
the  chance  of  dust  particle  in  the  air  to  adhere  to 
the  surface  painting  of  the  workpiece. 

It  is  a  further  object  of  the  present  invention  to 
30  provide  a  varnishing  furnace  which  can  make  the 

painting  firmly  adhere  on  the  workpiece. 
Object  of  the  present  invention  is  thus  a  var- 

nishing  furnace  as  defined  in  claim  1.  A  special 
embodiment  is  given  in  claim  2. 

35  The  preferred  embodiment  of  the  present  in- 
vention  will  be  described  in  detail  in  conjunction 
with  the  accompanying  drawings  wherein  like  num- 
berals  refer  to  like  or  similar  parts  and  in  which: 

FIG.  1  is  a  perspective  view,  partly  broken,  of  a 
40  varnishing  furnace  according  to  the  preferred 

embodiment  of  the  present  invention;  and 
FIG.  2  shows  the  working  procedures  of  the 
present  invention; 
With  reference  first  to  FIG.  1,  the  varnishing 

45  furnace  1  according  to  the  present  invention  is 
provided  with  three  rows  of  near-ultrared  radiation 
bulbs  2  on  one  side,  both  sides,  or  both  sides  and 
bottom  thereof.  There  is  a  distance  betweeen  every 
two  rows  of  near-ultrared  radiation  bulbs  2.  Then, 

50  the  space  enclosed  by  or  just  in  front  of  the  near- 
ultrared  radiation  bulbs  2  forms  a  high  temperature 
region  3  while  the  space  between  two  rows  of  near- 
ultrared  radiation  bulbs  2  builds  up  a  low  tempera- 
ture  region  4.  Looking  now  at  FIG.  2,  when  a 

55  workpiece  5  enters  into  the  varnishing  furnace  1, 
the  workpiece  5  is  first  preheated  at  a  low  tempera- 
ture  region  4  and  then  passed  through  a  high 
temperature  region  3.  Since  the  near-ultrared  radi- 

2 
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ation  bulbs  2  can  increase  the  temperature  quickly, 
the  temperature  of  the  workpiece  5  will  produce 
heat  due  to  the  vigorous  oscillation  between  the 
parties  thereof  and  this  will  decrease  the  tempera- 
ture  difference  between  the  upper  and  lower  layers 
of  painting  on  the  workpiece  5.  Hence,  the  time 
required  for  the  solvent  in  the  upper  and  lower 
layers  of  painting  on  the  workpiece  5  to  vaporize 
will  be  nearly  the  same  thereby  decreasing  the 
occurrence  of  so-called  pin  hole  and  baking  dead 
points.  Further,  the  time  difference  between  the 
solidifying  of  the  upper  and  lower  layers  of  painting 
on  the  workpiece  5  will  be  diminished,  avoiding  the 
occurrence  of  so-called  wrinkles.  Thereafter,  the 
workpiece  5  passes  through  a  low  temperature 
region  4  where  the  workpiece  5  is  only  subject  to 
indirect  heat  through  the  air.  This  is  because  the 
near-ultrared  radiation  bulbs  2  has  a  short 
wavelength  and  small  radiation  range.  Apparently, 
the  temperature  at  the  low  temperature  region  4 
will  be  lower  than  that  at  the  high  temperature 
region  3.  The  low  temperature  region  4  is  designed 
so  that  the  temperature  thereat  is  lower  than  that 
required  for  solidifying  the  painting  on  the  work- 
piece  5.  Meanwhile,  the  temperature  of  the  work- 
piece  5  is  gradually  increased  eliminating  the  time 
difference  for  the  upper  and  lower  layers  of  paint- 
ing  on  the  workpiece  5  to  vaporize  or  solidify. 
Lastly,  the  workpiece  5  passes  a  number  of  high 
and  low  temperature  regions  alternatively  diposed 
for  baking. 

Other  embodiments  and  modifications  will  oc- 
cur  to  those  skilled  in  the  art.  No  attempts  has 
been  made  to  illustrate  all  possible  embodiments 
of  the  invention,  but  rather  intended  such  alterna- 
tions  and  further  applications  as  illustrated  herein 
being  contemplated  as  would  normally  occur  to 
one  skilled  in  the  art  to  which  the  invention  relates. 

Claims 

1.  A  varnishing  furnace  (1)  comprising  a  plurality 
of  near-ultrared  radiation  bulbs  (2)  alternatively 
arranged  into  a  number  of  rows  spaced  apart 
from  each  other  on  one  side,  both  sides  or 
both  sides  and  bottom  of  the  furnace  (1),  the 
space  enclosed  by  or  just  in  front  of  the  near 
ultra-red  radiation  bulbs  (2)  forming  a  high 
temperature  region  3  and  the  space  between 
the  two  rows  of  near-ultrared  radiation  bulbs 
forming  a  low  temperature  region  (4). 

2.  The  varnishing  furnace  as  claimed  in  claim  1, 
wherein  the  low  temperature  region  (4)  has  a 
temperature  lower  than  that  required  to  solidify 
painting  on  a  workpiece. 

Patentanspruche 

1.  Lackierofen  (1),  der  eine  Vielzahl  von  Gluhlam- 
pen  (2)  in  der  Nahe  der  Infrarotstrahlung  urn- 
faCt,  die  auf  einer  Seite,  beiden  Seiten  oder 

5  beiden  Seiten  und  am  Boden  des  Ofens  (1) 
alternativ  zu  einer  Anzahl  von  raumlich  vonein- 
ander  getrennten  Reihen  angeordnet  sind,  wo- 
bei  der  Raum,  der  von  den  Gluhlampen  (2)  mit 
einer  Strahlung  in  der  Nahe  des  Infrarotberei- 

io  ches  eingeschlossen  wird  oder  direkt  vor  die- 
sen  Gluhlampen  liegt,  den  Hochtemperaturbe- 
reich  (3)  bildet  und  der  Raum  zwischen  den 
beiden  Reihen  der  Gluhlampen  mit  einer 
Strahlung  in  der  Nahe  des  Infrarotbereiches 

is  den  Bereich  (4)  mit  niedriger  Temperatur  bil- 
det. 

2.  Lackierofen  nach  Anspruch  1,  worin  der  Be- 
reich  (4)  mit  niedriger  Temperatur  eine  Tempe- 

20  ratur  aufweist,  die  niedriger  als  die  erforderli- 
che  Temperatur  ist,  urn  den  Anstrich  auf  dem 
Werkstuck  zu  verfestigen. 

Revendications 
25 

1.  Four  de  vernissage  (1)  comportant  plusieurs 
ampoules  rayonnant  dans  le  proche  infrarouge 
(2)  disposees  de  maniere  alternee  en  plusieurs 
rangees  espacees  I'une  de  I'autre  sur  un  cote, 

30  les  deux  cotes  ou  les  deux  cotes  et  le  fond  du 
four  (1),  I'espace  entoure  par  ou  juste  en  face 
des  ampoules  rayonnant  dans  le  proche  infra- 
rouge  (2)  formant  une  zone  a  haute  temperatu- 
re  (3)  et  I'espace  entre  les  deux  rangees  d'am- 

35  poules  rayonnant  dans  le  proche  infrarouge 
formant  une  zone  a  basse  temperature  (4). 

2.  Four  de  vernissage  selon  la  revendication  1, 
dans  lequel  la  zone  a  basse  temperature  (4)  a 

40  une  temperature  inferieure  a  celle  necessaire 
pour  solidifier  la  peinture  sur  une  piece. 
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