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©  Varnishing  furnace. 

©  A  varnishing  furnace  (1)  utilizing  a  plurality  of 
near-ultrared  radiation  bulbs  (2)  alternatively  ar- 
ranged  into  a  number  of  rows  spaced  apart  by  a 
distance  on  one  side,  both  sides,  or  both  sides  and 
bottom  of  the  furnace  to  form  high  temperature 
regions  (3)  and  low  temperature  regions  (4)  alter- 
natively  disposed  so  as  to  increase  varnishing  qual- 
ity,  reducing  working  time  as  well  as  saving  energy. 
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VARNISHING  FURNACE 

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  is 
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  overheating 
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  sol- 
vent  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  sur- 
face  of  the  workpiece  will  become  greater. 

4.  Since  the  furnaces  have  a  long  body,  it 
will  be  necessary  to  prepare  a  large  space  to 
accomodate  them. 

5.  Since  the  medium-  and  far-ultrared  rays 
cannot  raise  the  temperature  in  a  short  time  and 
have  weak  penetration  capability,  it  will  be  difficult 
to  bake  the  recess  of  a  workpiece. 

Anyhow,  in  case  the  medium-  and  far-ultrared 
radiation  bulbs  are  replaced  with  near-ultrared  radi- 
ation  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  workpiece. 
It  is,  therefore,  an  object  of  the  present  inven- 

tion  to  provide  a  varnishing  furnace  which  may 
obviate  and  mitigate  the  above-mentioned 

5  drawbacks. 
It  is  the  primary  object  of  the  present  invention 

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 
ro  provide  a  varnishing  furnace  which  may  obviate  the 

occurrence  of  so-called  pin  hole,  wrinkle  or  dead 
point  on  the  workpiece  during  baking. 

It  is  still  another  object  of  the  present  invention 
to  provide  a  varnishing  furnace  which  may  avoid 

m  the  occurrence  of  so-called  skin. 
It  is  still  another  object  of  the  present  invention 

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 
20  to  provide  a  varnishing  furnace  which  is  energy- 

saving. 
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 

25  the  surface  painting  of  the  workpiece. 
It  is  a  further  object  of  the  present  invention  to 

provide  a  varnishing  furnace  which  can  make  the 
painting  firmly  adhere  on  the  workpiece. 

The  preferred  embodiment  of  the  present  in- 
30  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  varnishing  furnace  according  to  the  preferred 

35  embodiment  of  the  present  invention;  and 
FIG.  2  shows  the  working  procedures  of  the 

present  invention; 
With  reference  first  to  FIG.  1,  the  varnishing 

furnace  1  according  to  the  present  invention  is 
40  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, 
the  space  enclosed  by  or  just  in  front  of  the  near- 

45  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 
workpiece  5  enters  into  the  varnishing  furnace  1, 

50  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- 
ation  bulbs  2  can  increase  the  temperature  quickly, 
the  temperature  of  the  workpiece  5  will  produce 
heat  due  to  the  vigorous  oscillation  between  the 
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iarties  thereof  and  this  will  decrease  the  tempera- 
jre  difference  between  the  upper  and  lower  layers 
f  painting  on  the  workpiece  5.  Hence,  the  time 
squired  for  the  solvent  in  the  upper  and  lower 
lyers  of  painting  on  the  workpiece  5  to  vaporize  5 
/ill  be  nearly  the  same  thereby  decreasing  the 
iccurrence  of  so-called  pin  hole  and  baking  dead 
loints.  Further,  the  time  difference  between  the 
iolidifying  of  the  the  upper  and  lower  layers  of 
>ainting  on  the  workpiece  5  will  be  diminished,  70 
ivoiding  the  occurrence  of  so-called  wrinkles, 
rhereafter,  the  workpiece  5  passes  through  a  low 
emperature  region  4  where  the  workpiece  5  is  only 
subject  to  indirect  heat  through  the  air.  This  is 
jecause  the  near-ultrared  radiation  bulbs  2  has  a  75 
ihort  wavelength  and  small  radiation  range.  Appar- 
intly,  the  temperature  at  the  low  temperature  re- 
jion  4  will  be  lower  than  that  at  the  high  tempera- 
ure  region  3.  The  low  temperature  region  4  is 
Jesigned  so  that  the  temperature  thereat  is  lower  20 
han  that  required  for  solidifying  the  painting  on  the 
vorkpiece  5.  Meanwhile,  the  temperature  of  the 
vorkpiece  5  is  gradually  increased  eliminating  the 
ime  difference  for  the  upper  and  lower  layers  of 
tainting  on  the  workpiece  5  to  vaporize  or  solidify.  25 
.astly,  the  workpiece  5  passes  a  number  of  high 
and  low  temperature  regions  alternatively  diposed 
or  baking. 

Other  embodiments  and  modifications  will  oc- 
;ur  to  those  skilled  in  the  art.  No  attempts  has  30 
Deen  made  to  illustrate  all  possible  embodiments 
Df  the  invention,  but  rather  intended  such  aiterna- 
:ions  and  further  applications  as  illustrated  herein 
aeing  contemplated  as  would  normally  occur  to 
Dne  skilled  in  the  art  to  which  the  invention  relates.  35 

Claims 

1.  A  varnishing  furnace  comprising  a  plurality  40 
af  near-ultrared  radiation  bulbs  alternatively  ar- 
ranged  into  a  number  of  rows  spaced  apart  by  a 
distance  on  one  side,  both  sides,  or  both  sides  and 
bottom  of  the  furnace,  thereby  forming  high  tem- 
perature  regions  in  front  of  the  rows  of  the  near-  45 
ultrared  radiation  bulbs  and  low  temperature  re- 
gions  between  the  rows  of  the  near-ultrared  radition 
bulbs. 

2.  The  varnishing  furnace  as  claimed  in  CLAIM 
1,  wherein  the  low  temperature  region  has  a  tern-  50 
perature  lower  than  that  required  to  solidify  painting 
on  a  workpiece. 
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