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Description 

This  invention  relates  to  seals  for  elongated 
ovens  of  the  type  in  which  articles  to  be  treated 
are  moved  longitudinally  through  successive 
zones  of  the  oven  system. 

Elongated  ovens  are  in  common  usage  in  the 
automotive  and  other  industries  to  dry  articles 
following  the  application  of  a  finish  coat  to  the 
articles.  The  coated  articles  are  typically  moved 
longitudinally  and  continuously  through  the  oven 
system,  through  radiant  and/or  convection  zones, 
to  accomplish  a  permanent  setting  and  curing  of 
the  finish  coat.  Whereas  these  oven  systems  are 
generally  satisfactory  with  respect  to  their  ability 
to  effectively  cure  the  finish  coat,  they  are  energy 
inefficient  and  also  tend  to  pollute  the  adjacent 
building  environment. 

Specifically,  large  amounts  of  heat  energy  are 
lost  out  of  the  open  ends  of  the  oven  by  heated  air 
escaping  out  of  the  open  ends  into  the  adjacent 
building,  and  the  environment  of  the  adjacent 
building  is  polluted  since  the  escaping  air  con- 
tains  fumes  from  the  drying  finish  coat  as  well  as 
other  contaminants.  This  movement  of  air  out  of 
the  open  ends  of  the  oven  system  occurs  primarily 
as  a  rollover  movement  in  which  hot,  relatively 
thin  air  escapes  out  of  the  upper  region  of  the 
open  end  and  cold  dense  air  simultaneously 
moves  into  the  lower  region  of  the  open  end.  It  is 
therefore  desirable  to  seal  the  open  ends  of  these 
elongated  oven  complexes  to  preclude  energy 
loss  and  preclude  contamination  of  the  adjacent 
environment. 

In  the  past,  sealing  has  been  attempted  by 
defining  sealing  compartments  as  a  prefix  or 
suffix  to  the  oven  proper  in  which  the  articles  to 
be  treated  within  the  oven  are  passed  through  a 
low,  narrow  tunnel  having  dimensions  just  suf- 
ficient  to  pass  the  article.  While  these  tunnels 
have  been  partially  effective,  they  have  still 
allowed  significant  amounts  of  energy  and  con- 
taminants  to  escape  from  the  oven. 

Attempts  have  also  been  made  to  seal  the  open 
ends  of  the  oven  by  the  use  of  forced  air  blown 
into  the  open  ends  of  the  oven  through  adjustable 
nozzles  positioned  around  the  periphery  of  the 
open  oven  ends  to  achieve  a  direct  frontal  assault 
on  the  air  attempting  to  escape  the  oven.  Whereas 
these  frontal  attack  systems  have  been  effective 
in  preventing  the  escape  of  the  hot  contaminated 
gases  from  the  oven,  they  have  served  to  stir  up 
the  air  within  the  oven  itself  with  the  result  that 
the  as  yet  uncured  paint  often  picks  up  the 
contaminants  in  the  stirred  up  air  with  the  result 
that  the  finish  coat  is  significantly  marred. 

Summary  of  The  Invention 

This  invention  is  directed  to  the  provision  of  a 
seal  for  an  oven  which  prevents  the  escape  of  hot 
contaminated  gases  from  the  oven  without  signifi- 
cantly  disturbing  the  air  within  the  oven. 

According  to  the  invention,  the  seal  comprises 

an  air  seal  compartment  lying  generally  horizon- 
tally  and  including  two  sides  and  a  roof,  and 
being  adapted  to  be  aligned  with  the  entry  to  the 
oven  to  form  a  prefix  to  the  oven  and  including  an 

5  exit  adapted  to  be  juxtaposed  to  the  entry  to  the 
oven  and  an  entrance  ; 

means  for  withdrawing  air  from  the  upper 
region  of  said  compartment  adjacent  said  exit; 
and 

10  means  for  supplying  air  to  the  lower  region  of 
said  compartment. 

According  to  a  further  feature  of  the  invention, 
the  air  supplied  to  the  lower  region  of  the  air  seal 
compartment  is  the  air  withdrawn  from  the  upper 

15  region  of  the  air  seal  compartment.  This  arrange- 
ment  ensures  that  the  air  supplied  to  the  lower 
region  of  the  compartment  is  heated  air  since  the 
air  withdrawn  from  the  upper  region  of  the  com- 
partment  adjacent  the  compartment  entrance  is 

20  relatively  high  temperature  air  by  virtue  of  its 
elevated  position  within  the  compartment  and  by 
further  virtue  of  its  proximity  to  the  oven  entrance. 

According  to  a  further  feature  of  the  invention, 
the  means  for  withdrawing  air  from  the  upper 

25  region  of  the  air  seal  compartment  comprises  a 
fan  communicating  with  that  region  and  the 
means  for  supplying  air  to  the  lower  region  of  the 
air  seal  compartment  comprises  ducting  extend- 
ing  from  the  outlet  of  the  fan  to  the  lower  region 

30  of  the  air  seal  compartment.  This  arrangement 
provides  a  simple  and  effective  means  of  recir- 
culating  the  heated  air  from  the  upper  region  of 
the  compartment  to  the  lower  region  of  the 
compartment. 

35  According  to  a  further  feature  of  the  invention, 
the  upper  portion  of  the  entrance  to  the  air  seal 
compartment  is  blocked  to  define  a  relatively  low 
height  opening  therebelow,  and  the  seal  further 
includes  means  defining  a  ceiling  panel  sloping 

40  upwardly  from  the  entrance  of  the  air  seal  com- 
partment  to  the  exit  of  the  air  seal  compartment. 
This  sloping  panel  causes  the  hottest  air  in  the 
compartment  to  migrate  to  the  highest  point  in 
the  compartment  and  away  from  the  entrance  to 

45  the  compartment.  The  sloping  panel  thus  discour- 
ages  the  escape  of  hot  air  from  the  entrance  to 
the  air  seal  compartment  and  funnels  the  hot  air 
to  the  intake  of  the  exhaust  fan  associated  with 
the  upper  region  of  the  air  seal  compartment. 

50  According  to  a  feature  of  a  further  embodiment 
of  the  invention,  the  seal  is  intended  for  use  with 
an  elongated  oven  having  a  convection  drying 
zone  ;  the  air  withdrawn  from  the  upper  region  of 
the  air  seal  compartment  is  ducted  to  the  convec- 

55  tion  zone  of  the  associated  oven  ;  and  the  air 
supplied  to  the  lower  region  of  the  air  seal 
compartment  is  ducted  from  the  convection  zone 
of  the  associated  oven. 

According  to  a  further  feature  of  this  embodi- 
60  ment,  the  ducting  for  the  air  withdrawn  from  the 

upper  region  of  the  air  seal  compartment  is 
connected  to  the  exhaust  air  ducting  system  of 
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the  convection  zone  of  the  associated  oven  and 
the  ducting  for  the  air  supplied  to  the  lower 
region  of  the  air  seal  compartment  is  connected 
to  the  air  supply  ducting  system  of  the  convection 
zone  of  the  associated  oven.  This  arrangement 
allows  the  utilization  of  existing  exhaust  and 
supply  ducting  to  provide  the  desired  movement 
of  the  air  from  the  upper  region  of  the  air  seal 
compartment  to  the  lower  region  of  that  compart- 
ment. 

Brief  Description  Of  The  Drawings 

Figure  1  is  a  perspective  somewhat  schematic 
view  of  an  oven  system  employing  the  air  seal  of 
the  invention  ; 

Figure  2  is  a  view  taken  in  the  direction  of  the 
arrow  2  in  Figure  1  ; 

Figure  3  is  a  cross  sectional  view  taken  on  line 
3-3  of  Figure  1  ; 

Figure  4  is  a  cross  sectional  view  taken  on  line 
4-4  of  Figure  2  ; 

Figure  5  is  an  entrance  end  view  of  a  second 
embodiment  of  the  invention  air  seal  ;  and 

Figure  6  is  a  cross  sectional  view  taken  on  line 
6-6  of  Figure  5. 

Detailed  Description  Of  The  Preferred  Embodi- 
ment 

A  first  embodiment  of  the  invention  air  seal  is 
seen  in  Figures  1-4. 

As  seen  in  Figure  1,  the  invention  air  seal  is 
intended  for  use  with  an  elongated  oven  system 
of  the  type  used  for  example  in  drying  automotive 
bodies  after  the  application  of  a  finish  coat  to  the 
bodies  and  in  which  the  articles  to  be  dry  are 
moved  continuously  and  longitudinally  through 
the  elongated  oven  complex.  The  oven  system 
may  comprise,  for  example,  a  radiant  heat  com- 
partment  12  followed  by  a  convection  heat  com- 
partment  14  and  floor  mounted  conveyor  means 
16  may  be  provided  to  move  the  articles  through 
the  oven  complex. 

The  invention  air  seal  is  seen  generally  at  18.  Air 
seal  18  includes  an  air  seal  compartment  20 
including  parallel  side  walls  22  and  24,  a  roof  26 
and  an  entrance  end  panel  28.  Air  seal  compart- 
ment  20  corresponds  in  cross-sectional  size  and 
configuration  to  radiant  heat  compartment  12 
and  convection  compartment  14  and  is  adapted 
to  be  aligned  with  the  entry  to  the  radiant  heat 
compartment  to  form  a  prefix  to  the  oven  assem- 
bly  so  that  the  exit  of  the  compartment  20  coin- 
cides  with  the  entrance  to  the  radiant  heat  com- 
partment  12. 

Compartment  20  further  includes  a  vertical 
interior  panel  30,  a  horizontal  interior  panel  32 
and  a  further  vertical  interior  panel  34.  Panels  30, 
32  and  34  coact  with  side  wall  22  of  the  air  seal 
compartment  to  form  an  L-shaped  plenum 
chamber  36  extending  from  top  to  bottom  of  the 
compartment  and  from  the  entrance  to  the  exit  of 
the  compartment.  In  similar  fashion,  a  vertical 
panel  38,  a  horizontal  panel  40,  and  a  further 

vertical  panel  42  coact  with  side  wall  24  to  form 
an  L-shaped  plenum  chamber  44  extending  from 
top  to  bottom  of  the  air  seal  compartment  and 
from  the  entrance  to  the  exit  of  the  air  seal 

5  compartment  at  the  opposite  side  of  the  compart- 
ment  from  plenum  chamber  36.  Panels  34  and  42 
are  spaced  apart  laterally  by  an  amount  sufficient 
to  accommodate  the  conveyor  system  16  as  well 
as  a  suitable  carriage  assembly  (not  shown)  for 

10  supporting  the  automotive  body  45  and  conveying 
the  body  through  the  oven  complex.  An  air 
register  46  is  positioned  in  each  of  the  panels  34 
and  42  adjacent  the  entrance  to  the  air  seal 
chamber  and  an  adjustable  slot  structure  48 

15  extends  from  register  46  to  a  region  adjacent  the 
exit  of  the  air  seal  chamber. 

Entrance  end  panel  28  includes  an  upper  por- 
tion  28a  blocking  the  upper  portion  of  the  entry 
end  of  the  air  seal  compartment  ;  vertical  side 

20  portions  28b  and  28c  in  substantial  longitudinal 
alignment  with  the  main  body  portions  of  plenum 
chambers  36  and  34,  and  lower  portions  28d  and 
28e  in  substantial  longitudinal  alignment  with  the 
horizontally  inwardly  extending  portions  36a,  44a 

25  of  plenum  chambers  36,  44.  Panel  portions  28a, 
28b,  28c,  28d,  and  28e  coact  to  define  an  entrance 
opening  50  for  passage  of  the  automotive  body 
45,  and  the  entrance  opening  is  further  defined  by 
silhouette  panels  52  and  54  at  either  side  of 

30  opening  50  which  are  custom  cut  from  sheet 
metal  to  conform  to  the  crass  sectional  configur- 
ation  of  the  particular  automotive  body  being 
processed.  A  further  silhouette  panel  56,  also 
custom  cut  from  sheet  metal,  may  also  be  pro- 

35  vided  in  cooperation  with  the  runs  of  conveyor 
system  16  to  further  customize  the  entry  to  the  air 
seal  chamber  to  match  the  specific  outline  of  the 
particular  vehicle  body  being  processed.  A  further 
silhouette  panel  58,  custom  cut  from  sheet  metal 

40  to  match  the  particular  configuration  of  the  par- 
ticular  vehicle  body  being  processed,  is  posi- 
tioned  within  the  exit  end  of  the  air  seal  passage. 

A  sloping,  false  ceiling  panel  60  extends  up- 
wardly  from  the  entrance  of  the  air  seal  chamber 

45  to  a  location  adjacent  the  exit  of  the  air  seal 
chamber.  The  lower  end  of  panel  60  is  positioned 
a  short  distance  above  the  lower  edge  of  end 
panel  portion  28a  and  extends  upwardly  there- 
from  for  coaction  with  a  transverse  ceiling  panel 

50  62  positioned  adjacent  to  but  spaced  from  the 
exit  end  of  the  air  seal  chamber. 

A  blower  mechanism  64  is  positioned  on  the 
roof  of  the  air  seal  chamber  adjacent  the  exit  end 
of  the  chamber  with  its  inlet  64a  in  communi- 

55  cation  with  the  upper  region  of  the  air  seal 
compartment  adjacent  the  exit  end  of  that  com- 
partment,  between  ceiling  panel  62  and  silhouette 
panel  58,  and  with  its  outlet  64b  communicating 
with  ducting  66  positioned  on  the  roof  of  the  air 

60  seal  compartment  and  extending  transversely  of 
the  air  seal  for  communication  at  its  opposite 
ends  66a  and  66b  with  the  upper  ends  of  plenum 
chambers  36  and  44  respectively. 

In  the  operation  of  the  air  seal  of  the  Figures  1-4 
65  embodiment,  blower  assembly  64  operates  to 
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suck  air  upwardly  out  of  the  upper  region  of  the 
air  seal  compartment  adjacent  the  exit  end  of  the 
compartment.  Blower  assembly  64  moves  this  air 
through  duct  66  and  downwardly  into  plenum 
chambers  36  and  44  where  the  air  moves  down- 
wardly  within  the  plenum  chamber  and  longitudi- 
nally  within  the  chambers  toward  the  entrance 
end  of  the  air  seal  compartment  for  discharge 
through  registers  46  and  slots  48  at  locations 
generally  below  the  articles,  such  as  automotive 
bodies  45,  being  passed  through  the  oven  system. 
Since  warm  air  is  being  supplied  to  the  plenum 
chambers,  the  air  exiting  the  registers  46  and  the 
slots  48  moves  upwardly  within  the  chamber  air 
seal  until  it  encounters  the  sloping  panel  60 
whereafter  it  moves  upwardly  along  the  panel 
toward  the  entrance  64a  of  blower  assembly  64 
where  it  begins  a  new  cycle.  This  gentle  air 
movement  has  the  effect  of  substantially  eliminat- 
ing  any  temperature  gradient  measured  along  the 
vertical  height  of  the  opening  50  to  the  air  seal, 
thereby  substantially  eliminating  the  prior  art 
characteristic  of  warm  air  exiting  the  oven  adjac- 
ent  the  open  upper  end  of  the  oven  and  cold  air 
simultaneously  entering  the  oven  adjacent  the 
open  lower  end  of  the  oven.  That  is,  this  substan- 
tial  elimination  of  a  temperature  gradient  as 
measured  along  the  vertical  height  of  the  entrance 
to  the  air  seal  substantially  prevents  the  rollover 
of  air  at  the  entrance  to  the  air  seal  since  the 
differences  in  air  density  causing  this  rollover 
effect  have  substantially  been  eliminated.  The  air 
in  the  air  seal,  after  a  period  of  operation,  is  near 
building  ambient  temperature  at  the  entrance  end 
of  the  air  seal  and  near  oven  ambient  temperature 
at  the  exit  end.  There  is  substantially  no  difference 
in  air  density  as  measured  form  top  to  bottom  of 
the  air  seal  however,  especially  at  the  entrance  to 
the  air  seal,  so  that  the  driving  force  for  hot  air 
and  fume  leakage  at  the  open  end  of  the  oven 
assembly  is  substantially  eliminated.  The  sloping 
panel  60  causes  the  hottest  air  in  the  air  chamber 
to  migrate  to  the  highest  point  of  the  air  seal  and 
away  from  the  entry  silhouette  opening,  thus 
further  helping  to  prevent  hot  air  and  fume 
leakage  from  the  open  end  of  the  oven  assembly. 
The  movement  of  the  air  within  the  air  seal  is 
generally  low  velocity  and  passive  so  that  the  wet 
surface  finish  on  the  automobile  bodies  passing 
through  the  air  seal  is  not  disturbed  or  marred  by 
the  air  flow  itself  or  by  contaminants  carried  by 
the  air  flow.  The  invention  air  seal  will  thus  be 
seen  to  minimize  infiltration  and  exfiitration  by 
providing  a  chamber  of  substantially  constant  air 
temperature  from  top  to  bottom.  By  minimizing 
temperature  differences  in  the  air  seal,  convection 
currents  are  reduced,  thereby  reducing  the  natur- 
al  flow  of  warm  air  out  of  the  oven  and  cold  air  in. 
it  will  be  understood  that  the  ducting  size,  blower 
assembly  size,  and  blower  assembly  speed  are 
selectively  determined  and  regulated  to  achieve 
an  air  flow  rate  and  pattern  sufficient  to  substan- 
tially  eliminate  the  vertical  temperature  gradient 
at  the  air  seal  entrance. 

A  second  embodiment  of  the  invention  air  seal 

is  seen  in  Figures  5  and  6. 
The  air  seal  of  Figures  5  and  6  is  generally 

similar  to  the  air  seal  of  Figures  1-4  except  that  it 
is  especially  suitable  for  use  with  an  overhead 

5  conveyor  system  as  opposed  to  the  floor  mounted 
conveyor  system  utilized  in  the  Figures  1-4  embo- 
diment. 

In  the  embodiment  of  Figures  5  and  6,  sloping 
ceiling  panel  60  is  eliminated  ;  front  entry  panel 

w  28  is  eliminated  and  replaced  with  two  separate 
floor  to  ceiling  panels  68  and  70  respectively 
longitudinally  aligned  with  plenum  chambers  36, 
44  ;  and  the  entrance  and  exits  of  the  air  chamber 
are  provided  with  sheet  metal  silhouette  panels 

15  72  and  74  which  are  custom  cut  to  accommodate 
an  overhead  conveyor  and  to  accommodate  the 
particular  configuration  of  the  particular  automo- 
tive  body  being  processed  ;  registers  46  are  elimi- 
nated  in  favor  of  extending  the  slots  48  substan- 

20  tially  the  full  length  of  the  plenum  chambers  ;  a 
central  longitudinally  extending  duct  76  com- 
municates  with  the  upper  region  of  the  air  seal 
compartment  adjacent  the  exit  end  of  the  com- 
partment;  and  a  pair  of  laterally  spaced,  longitu- 

25  dinally  extending  ducts  78  and  80  communicate 
respectively  with  plenum  chambers  36  and  44  at 
the  exit  end  of  the  air  seal  chamber.  Conduit  76 
communicates  at  its  other  end  with  the  existing 
exhaust  air  duct  system  82  of  the  convection 

30  heating  compartment  14  of  the  oven  system  and 
ducts  78  and  80  communicate  at  their  other  ends 
with  the  existing  air  supply  duct  system  84  of  the 
convection  heating  compartment  14. 

In  the  operation  of  the  air  seal  of  the  Figure  5 
35  and  6  embodiment,  heated  air  is  withdrawn  from 

the  upper  region  of  the  air  seal  adjacent  the  air 
seal  exit  through  conduit  76  and  the  air  moving 
through  conduit  76  enters  the  existing  exhaust 
duct  system  82  of  the  convection  heating  com- 

40  partment  for  exhaust  from  the  oven  along  with 
the  exhaust  air  being  withdrawn  from  the  convec- 
tion  heating  zone.  At  the  same  time,  air  is  supplied 
to  plenum  chambers  36  and  40  through  conduits 
78  and  80  by  the  fresh  air  duct  system  84  of  the 

45  convection  heating  zone.  The  air  entering  the 
plenum  chambers  36  and  40  moves  downwardly 
and  toward  the  entrance  end  of  the  air  seal 
compartment  for  discharge  through  slots  48.  The 
air  leaving  slots  48,  in  a  manner  similar  to  the 

50  manner  described  with  reference  to  the  embodi- 
ments  of  Figures  1-4,  flows  upwardly  and  away 
from  the  entrance  to  the  air  seal  to  the  upper 
region  of  the  exit  end  of  the  air  seal  where  it  is 
exhausted  through  duct  76  to  complete  the  cycle. 

55  The  system  of  Figures  5  and  6  has  the  advantage 
of  providing  the  desired  gentle  air  flow  within  the 
air  seal  without  the  use  of  additional  fan  systems 
beyond  that  already  in  place  in  the  oven  system. 
As  with  the  embodiment  of  Figures  1-4,  the  air 

60  seal  of  Figures  5  and  6  minimizes  the  temperature 
gradient  from  top  to  bottom  of  the  air  seal  at  the 
entrance  to  the  seal,  thereby  minimizing  convec- 
tion  currents  within  the  air  seal  and  substantially 
eliminating  the  rollover  flow  of  warm  air  out  of  the 

65  oven  and  cold  air  in.  And  as  with  the  embodiment 
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of  Figures  1-4,  the  various  parameters  of  the  air 
exhaust  and  supply  system  are  determined  and 
regulated  in  a  manner  to  achieve  the  desired 
substantial  elimination  of  the  vertical  temperature 
gradient  at  the  entrance  to  the  air  seal. 

The  invention  air  seals  will  be  seen  to  provide  a 
simple  and  effective  way  of  minimizing  the 
escape  of  heated  air  from  the  open  ends  of  the 
oven  system  and  thereby  minimizing  the  pollution 
of  the  environment  of  the  associated  building  by 
the  oven  system,  and  the  invention  seals  ac- 
complish  these  results  without  creating  any  dis- 
turbing  air  flow  within  the  oven  such  as  would 
tend  to  mar  the  wet  finish  coat  of  the  articles 
being  processed. 

Although  preferred  embodiments  of  the  inven- 
tion  have  been  illustrated  and  described  in  detail, 
it  will  be  apparent  that  various  changes  may  be 
made  in  the  disclosed  embodiments  without  de- 
parting  from  the  scope  or  spirit  of  the  invention. 
For  example,  although  the  invention  air  seals  are 
particularly  suited  for  use  as  a  prefix  to  the  entry 
end  of  an  oven  system,  since  concerns  about 
protecting  the  still  wet  finish  coat  on  the  articles 
is  greatest  at  that  end,  it  will  be  understood  that 
an  invention  seal  20  may  also  be  provided  at  the 
discharge  or  exit  end  of  the  oven  complex  with 
similar  advantageous  results. 

region  to  accommodate  a  floor  conveyor. 
6.  An  oven  having  a  seal  according  to  claim  1 

wherein  : 
the  oven  has  a  convection  drying  zone  (1  4)  ; 

5  the  air  withdrawn  from  the  upper  region  of  said 
seal  compartment  is  ducted  to  the  convection 
zone  of  the  oven  ;  and 

the  air  supplied  to  said  lower  region  of  said  seal 
compartment  is  ducted  from  the  convection  zone 

10  of  the  oven. 
7.  An  oven  according  to  claim  6  wherein  : 
the  ducting  (76)  for  the  air  withdrawn  from  said 

.  upper  region  of  said  seal  compartment  (20)  is 
connected  to  the  exhaust  air  ducting  system  (82) 

15  of  the  convection  zone  (14)  of  the  oven  ;  and 
the  ducting  (80)  for  the  air  supplied  to  said 

lower  region  of  said  seal  compartment  is  con- 
nected  to  the  air  supply  ducting  system  (84)  of  the 
convection  zone  (14)  of  the  oven. 

20  8.  A  method  of  reducing  the  flow  of  hot  air  out 
of  the  open  entry  end  of  an  elongated  oven 
system  of  the  type  in  which  articles  to  be  proces- 
sed  are  moved  longitudinally  through  the  oven 
system,  said  method  comprising  the  steps  of  : 

25  continuously  removing  air  from  the  upper  re- 
gion  of  said  entry  ;  while 

continuously  supplying  air  to  the  lower  region 
of  said  entry. 

9.  A  method  according  to  claim  8  wherein  : 
30  the  air  supplied  to  the  lower  region  of  said  entry 

is  the  air  removed  from  the  upper  region  of  said 
entry  ;  and 

the  air  flow  is  regulated  to  substantially  elimi- 
nate  any  temperature  gradient  as  measured  along 

35  the  vertical  dimension  of  said  entry. 
10.  A  method  of  sealing  the  entrance  of  an 

elongated  oven  of  the  type  in  which  articles  to  be 
treated  are  moved  longitudinally  through  the 
oven,  said  method  comprising  : 

40  establishing  an  air  compartment  as  a  prefix  to 
the  entrance  to  the  oven  ; 

withdrawing  air  from  the  upper  region  of  said 
air  compartment  adjacent  said  oven  entrance  ; 
and 

45  supplying  air  to  the  lower  region  of  said  air 
compartment. 

11.  A  method  according  to  claim  8  wherein  the 
air  supplied  to  said  lower  region  is  the  air  with- 
drawn  from  said  upper  region. 

50 

Patentanspruche 

1.  Sperre  (18)  fur  einen  langgestreckten  Ofen, 
55  wobei  zu  behandelnde  Gegenstande  in  Langsrich- 

tung  durch  den  Ofen  bewegt  werden  und  die 
Sperre  aufweist  : 

eine  Luftsperrekammer  (20),  die  allgemein  hori- 
zontal  liegt  und  zwei  Seiten  (22,  24)  sowie  ein 

60  Dach  (26)  aufweist  und  mit  dem  Eintrittsende  des 
Ofens  zur  Bildung  eines  Vorschaltelements  fur 
den  Ofen  ausgerichtet  werden  kann  und  einen 
neben  dem  Eintrittsende  des  Ofens  anzuordnen- 
den  AuslaB  sowie  einen  EinlaB  aufweist  ; 

65  eine  Einrichtung  (64)  zum  Abziehen  von  Luft 

Claims 

1  .  A  seal  (1  8)  for  an  elongated  oven  of  the  type 
in  which  articles  to  be  treated  are  moved  longitu- 
dinally  through  the  oven,  said  seal  comprising  : 

an  air  seal  compartment  (20)  lying  generally 
horizontally  and  including  two  sides  (22,  24)  and  a 
roof  (26),  and  being  adapted  to  be  aligned  with 
the  entry  to  the  oven  to  form  a  prefix  to  the  oven 
and  including  an  exit  adapted  to  be  juxtaposed  to 
the  entry  to  the  oven  and  an  entrance  ; 

means  (64)  for  withdrawing  air  from  the  upper 
region  of  said  compartment  adjacent  said  exit  ; 
and 

means  (46)  for  supplying  air  to  the  lower  region 
of  said  compartment. 

2.  A  seal  according  to  claim  1  wherein  : 
the  air  supplied  to  said  lower  region  is  the  air 

withdrawn  from  said  upper  region. 
3.  The  seal  according  to  claim  2  wherein  : 
said  seal  further  includes  a  fan  for  withdrawing 

air  from  said  upper  region  and  ducting  extending 
from  the  output  of  said  fan  to  said  lower  region. 

4.  A  seal  according  to  any  preceding  claim, 
wherein  : 

the  upper  portion  of  said  entrance  is  blocked  to 
define  a  relatively  low  height  opening  there- 
below  ;  and 

said  seal  further  includes  means  defining  a 
ceiling  panel  (60)  sloping  upwardly  from  said 
entrance  to  said  exit. 

5.  A  seal  according  to  any  preceding  claim 
wherein  : 

said  seal  is  intended  for  use  with  a  floor 
conveyor  (16)  and  is  configured  in  its  lower 
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aus  dem  oberen  Bereich  der  Kammer  nahe  dem 
AuslaB  ;  und 

eine  Einrichtung  (46)  zur  Zufuhrung  von  Luft 
zum  unteren  Bereich  der  Kammer. 

2.  Sperre  nach  Anspruch  1  ,  worin  : 
die  dem  unteren  Bereich  zugefuhrte  Luft  die 

dem  oberen  Bereich  entzogene  Luft  ist. 
3.  Sperre  nach  Anspruch  2.  worm  : 
die  Sperre  ferner  ein  Geblase  zum  Abziehen 

von  Luft  aus  dem  oberen  Bereich  und  eine  Kanal- 
anordnung  aufweist,  die  vom  AuslaB  des  Geblases 
in  den  unteren  Bereich  fuhrt. 

4.  Sperre  nach  einem  der  vorangehenden  An- 
spruche,  worin  : 

der  obere  Teil  des  Einlasses  abgesperrt  ist,  so 
daB  eine  Offnung  mit  verhaltnismaBig  geringer 
Hohe  darunter  gebiidet  ist  ;  und 

die  Sperre  ferner  eine  Einrichtung  aufweist, 
welche  eine  Deckenplatte  (60)  biidet,  weiche  vom 
EiniaB  zum  AuslaB  schrag  nach  oben  verlauft 

5.  Sperre  nach  einem  der  vorangehenden  An- 
sprGche,  worin  : 

die  Sperre  fur  die  Verwendung  mit  einem  Bo- 
denforderer  (16)  dient  und  in  ihrem  unteren  Be- 
reich  so  ausgebildet  ist,  daB  sie  an  einen  Boden- 
forderer  angepaBt  ist. 

6.  Ofen  mit  einer  Sperre  nach  Anspruch  1, 
worin  :  ■«■ 

der  Ofen  eine  Konvektionstrockenzone  (14)  auf- 
weist  ; 

die  vom  oberen  Bereich  der  Sperrkammer  abge- 
zogene  Luft  zur  Konvektionszone  des  Ofen  geiei- 
tet  wird  ;  und 

die  dem  unteren  Bereich  der  Sperrkammer 
zugefuhrte  Luft  aus  der  Konvektionszone  des 
Ofens  abgeleitet  wird. 

7.  Ofen  nach  Anspruch  6,  worin  : 
die  Kanalanordnung  (76)  fur  die  aus  dem  obe- 

ren  Bereich  der  Sperrkammer  (20)  abgezogene 
Luft  mit  dem  Abluft-Kanalsystem  (82)  der  Konvek- 
tionszone  (14)  des  Ofens  verbunden  ist  ;  und 

die  Kanaianordung  (80)  fur  die  im  unteren 
Bereich  der  Sperrkammer  zugefuhrte  Luft  mit 
dem  Luftzufuhr-Kanalsystem  (84)  der  Konvektion- 
szone  (14)  des  Ofens  verbunden  ist. 

8.  Verfahren  zur  Verringerung  der  Stromung 
von  HeiBluft  aus  dem  offenen  Eintrittsende  eines 
ianggestreckten  Ofensystems,  wobei  die  zu  be- 
handelnden  Gegenstande  in  Langsrichtung 
durch  das  Ofensystem  bewegt  werden  und  wo- 
bei  : 

kontinuierlich  Luft  aus  dem  oberen  Bereich  des 
Eintrittsendes  entnommen  wird  ;  wahrend 

kontinuierlich  Luft  dem  unteren  Bereich  des 
Eintrittsendes  zugefuhrt  wird. 

9.  Verfahren  nach  Anspruch  8,  worin  : 
die  dem  unteren  Bereich  des  Eintrittsendes 

zugefuhrte  Luft  die  dem  oberen  Bereich  des 
Eintrittsendes  entnommene  Luft  ist  ;  und 

die  Luftstromung  derail  geregelt  wird,  daB  im 
wesentlichen  jeglicher  Temperaturgradient,  ge- 
messen  langs  der  vertikalen  Abmessung  des  Ein- 
trittsendes,  ausgeschaltet  wird. 

10.  Verfahren  zum  Abdichten  des  Einlasses 
eines  Ianggestreckten  Ofens,  wobei  die  zu  behan- 

deinden  Gegenstande  in  Langsrichtung  durch 
den  Ofen  bewegt  werden,  und  wobei  : 

eine  Luftkammer  als  Vorschalteiement  fur  den 
EiniaB  des  Ofens  gebiidet  wird  ; 

5  Luft  aus  dem  oberen  Bereich  der  Luftkammer 
nahe  dem  OfeneiniaB  abgezogen  wird  ;  und 

Luft  dem  unteren  Bereich  der  Luftkammer  zu- 
gefuhrt  wird. 

11.  Verfahren  nach  Anspruch  8,  wobei  die  dem 
10  unteren  Bereich  zugefuhrte  Luft  die  aus  dem 

oberen  Bereich  abgezogene  Luft  ist. 

Revendications 
15 

1.  Rideau  (18)  pour  un  four  allonge  du  type 
dans  lequel  ies  articles  a  traiter  sont  deplaces 
longitudinalement  travers  ie  four,  ledit  rideau 
comprenant  : 

20  un  compartiment  de  rideau  d'air  (20)  place  en 
general  horizontalement  et  comprenant  deux 
cotes  (22,  24)  et  un  toit  (26),  et  etant  adapte  pour 
etre  aligne  avec  I'entree  du  four  afin  de  former  un 
prefixe  du  four  et  comprenant  une  sortie  adapted 

25  pour  etre  juxtaposee  a  I'entree  du  four  et  une 
entree  ; 

un  moyen  (64)  pour  extraire  I'air  de  la  region 
superieure  dudit  compartiment  adjacent  a  iadite 
sortie  ;  et 

30  un  moyen  (46)  pour  fournir  de  I'air  a  la  region 
inferieure  dudit  compartiment. 

2.  Rideau  selon  la  revendication  1  dans  lequel  : 
I'air  foumi  a  Iadite  region  inferieure  est  I'air 

extrait  de  iadite  region  superieure. 
35  3.  Rideau  seion  la  revendication  2  dans  ieque!  : 

ledit  rideau  comprend  en  outre  un  ventilateur 
pour  extraire  I'air  de  Iadite  region  superieure  et 
une  canalisation  s'etendant  de  la  sortie  dudit 
ventilateur  jusqu'a  Iadite  region  .inferieure. 

40  4.  Rideau  selon  I'une  quelconque  des  revendt- 
cations  precedentes,  dans  iequel  : 

la  portion  superieure  de  Iadite  entree  est  obs- 
truee  pour  definir  au-dessous  une  ouverture  de 
relativement  faible  hauteur  ;  et 

45  ledit  rideau  comprend  en  outre  un  moyen  pour 
definir  un  panneau  de  plafond  (60)  en  pente  vers 
Ie  haut  de  iadite  entree  a  Iadite  sortie. 

5.  Rideau  seion  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  : 

50  ledit  rideau  est  destine  a  etre  utilise  avec  un 
transporteur  au  sol  (16)  et  est  configure  dans  sa 
region  inferieure  pour  loger  un  transporteur  au 
sol. 

6.  Four  comportant  un  rideau  selon  fa  revendi- 
55  cation  1  dans  lequel  : 

Ie  four  comporte  une  zone  de  sechage  par 
convection  (14)  ; 

I'air  extrait  de  la  region  superieure  dudit 
compartiment  de  rideau  est  canalise  jusqu'a  la 

60  zone  de  convection  du  four  ;  et 
I'air  fourni  a  Iadite  region  inferieure  dudit 

compartiment  de  rideau  est  canalise  a  partir  de  la 
zone  de  convection  du  four. 

7.  Four  selon  la  revendication  6  dans  lequel  : 
65  la  canalisation  (76)  pour  I'air  extrait  de  Iadite 
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est  Pair  extrait  de  ia  region  superieure  de  ladite 
entree  ;  et 

la  circulation  d'air  est  regulee  pour  eliminer 
substantiellement  tout  gradient  de  temperature 
mesure  le  long  de  la  dimension  verticale  de  iadite 
entree. 

10.  Precede  pour  obturer  I'entree  d'un  four 
allonge  du  type  dans  lequel  les  articles  a  traiter 
sont  deplaces  longitudinaiement  a  travers  le  four, 
ledit  procede  consistant  a  : 

etablir  un  compartiment  d'air  comme  prefixe  a 
I'entree  du  four  ; 

extraire  Pair  de  ia  region  superieure  dudit 
compartiment  d'air  adjacent  a  ladite  entree  du 
four  ;  et 

fournir  de  Pair  a  la  region  inferieure  dudit 
compartiment  d'air. 

11.  Procede  selon  la  revendication  8  dans 
lequel  I'air  fourni  a  ladite  region  inferieure  est  I'air 
extrait  de  ladite  region  superieure. 

region  superieure  dudit  compartiment  de  rideau 
(20)  est  raccordee  au  systeme  de  canalisation  de 
sortie  d'air  (82)  de  la  zone  de  convection  (14)  du 
four  ;  et 

la  canalisation  (80)  pour  I'air  fourni  a  ladite  5 
region  inferieure  dudit  compartiment  de  rideau 
est  raccordee  au  systeme  de  canalisation  d'entree 
d'air  (84)  de  la  zone  de  convection  (14)  du  four. 

8.  Procede  pour  reduire  la  fuite  d'air  chaud  par 
I'extremite  d'entree  ouverte  d'un  systeme  de  four  10 
allonge  du  type  dans  lequel  les  articles  a  traiter 
sont  deplaces  longitudinaiement  a  travers  le  sys- 
teme  de  four,  ledit  procede  consistant  a  : 

extraire  de  maniere  continue  I'air  de  la  region 
superieure  de  iadite  entree  ;  tout  en  15 

fournissant  de  maniere  continue  de  I'air  a  la 
region  inferieure  de  ladite  entree. 

9.  Procede  selon  la  revendication  8  dans 
lequel  : 

I'air  fourni  a  la  region  inferieure  de  ladite  entree  20 
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