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Description 

This  invention  relates  to  powder  coating  booths  and 
collection  systems  for  electrostatic  application  of  pow- 
der  coating  materials,  and  particularly  to  an  apparatus  s 
for  aligning  a  powder  spray  canopy  with  a  fan  plenum  so 
that  a  powder  collector  can  be  aligned  and  sealed  to 
both  the  powder  spray  canopy  and  the  fan  plenum. 

Powder  booths  for  electrostatic  application  of  pow- 
der  materials  to  articles  typically  include  a  spray  booth  w 
and  a  conveyor  for  carrying  the  article  to  be  sprayed 
through  the  spray  booth.  Spray  guns  mounted  in  the 
booth  and  connected  to  a  source  of  air  entrained  pow- 
der,  such  as  a  powder  feed  hopper  and  powder  pump, 
spray  electrostatically  charged  powder  material  onto  the  is 
electrically  grounded  article  carried  by  the  conveyor 
through  the  booth.  An  important  feature  of  the  powder 
booths  is  the  apparatus  for  collecting  oversprayed  pow- 
der,  that  is  the  powder  which  does  not  adhere  to  the  arti- 
cles  being  powder  coated,  and  returning  this  powder  to  20 
the  spray  guns.  Typically,  an  exhaust  system  including  a 
fan  plenum  assembly  creates  a  negative  pressure  in  the 
booth  and  causes  oversprayed  powder  to  be  drawn  into 
the  powder  collector  where  the  air  is  separated  from  the 
powder  prior  to  exhausting  the  cleaned  air  to  atmos-  25 
phere.  The  oversprayed  powder  is  typically  collected  at 
the  bottom  of  the  powder  collector  where  it  is  recircu- 
lated  to  the  powder  feed  hopper  for  return  to  the  spray 
guns. 

When  the  air  carries  the  loose  powder  from  within  30 
the  spray  booth  into  the  powder  collector,  some  of  the 
powder  falls  and  collects  at  the  bottom  of  the  collector 
while  the  remainder  collects  on  the  outside  of  the  one  or 
more  filters.  This  latter  powder  can  be  removed  by  tech- 
niques  including  air  pulsing,  as  discussed  in  U.S.  Patent  35 
No.  4,662,309,  assigned  to  Nordson  Corp.,  the 
assignee  of  the  present  invention, 

Typically,  interchangeable  powder  collectors  are 
moved  into  or  out  of  position  under  or  adjacent  the  spray 
booth  to  enable  the  use  of  a  different  powder  collector  40 
for  each  color  powder  being  sprayed.  The  powder  col- 
lectors  have  an  inlet  opening  adapted  to  be  aligned  with 
and  securely  sealed  against  a  powder  exhaust  opening 
in  the  canopy  of  the  spray  booth.  An  airtight  seal  is 
important  to  prevent  the  escape  of  spray  powder  to  the  45 
surrounding  atmosphere.  Further,  the  powder  collectors 
have  an  air  outlet  adapted  to  be  aligned  with  and  sealed 
against  the  air  inlet  opening  of  an  exhaust  plenum 
assembly.  The  integrity  of  this  seal  is  also  very  impor- 
tant  to  insure  that  the  negative  pressure  developed  by  so 
the  exhaust  fan  in  the  fan  plenum  fully  acts  within  the 
spray  booth  to  efficiently  draw  all  of  the  oversprayed 
powder  into  the  powder  collector.  Also  an  airtight  seal 
around  the  opening  into  the  air  plenum  is  important  to 
prevent  leakage  of  the  cleaning  air  pulses  directed  from  55 
the  plenum  into  the  powder  collector  to  clean  the  filters. 
Such  leakage  would  reduce  the  effective  of  cleaning  of 
the  filters. 

In  setting  up  powder  booth  spray  systems  in  the 
past  with  free  standing,  independently  supported  fan 
plenums,  such  as  is  shown  in  U.S.  4,498,913,  the  spray 
booth  was  initially  aligned  with  respect  to  the  conveyor 
line  extending  therethrough.  Typically  the  spray  booth 
had  a  base  with  six  or  eight  legs,  each  having  an  adjust- 
able  foot,  e.g.,  a  caster.  The  aligning  of  the  spray  booth 
was  labor  intensive  and  time  consuming  particularly 
where  there  were  irregularities  in  the  work  floor  on 
which  the  booth  rested. 

Next,  the  air  inlet  port  of  the  exhaust  fan  plenum 
had  to  be  aligned  with  respect  to  the  powder  exhaust 
opening  in  the  spray  booth  canopy  so  that  when  the 
powder  collector  was  moved  into  place,  its  inlet  opening 
could  be  aligned  with  and  sealed  against  the  powder 
exhaust  opening  in  the  canopy  and  its  air  outlet  could 
simultaneously  be  aligned  with  and  sealed  to  the  air 
inlet  opening  of  the  exhaust  plenum  assembly.  This  typ- 
ically  required  time  consuming,  labor  intensive  adjust- 
ment  of  the  casters  on  the  four  legs  supporting  the  fan 
plenum.  Finally,  the  casters  on  the  four  legs  of  the  pow- 
der  collector  were  adjusted  to  properly  seal  the  collector 
against  both  the  booth  and  the  air  plenum. 

In  another  type  of  prior  art  booth,  as  illustrated  in 
U.S.  Patent  Nos.  4,277,260  and  4,378,728,  the  fan  sec- 
tion  is  structurally  coupled  to  the  spray  booth.  US-A- 
4378728  discloses  a  powder  coating  apparatus  com- 
prising  a  base,  a  fan  plenum  assembly  having  an  inlet 
opening  in  a  bottom  wall  thereof  a  canopy  of  a  powder 
spray  booth  having  an  exhaust  opening  in  a  side  wall 
being  secured  to  the  base  and  a  powder  collector  hav- 
ing  an  inlet  opening  in  a  front  wall  and  an  exhaust  open- 
ing  in  a  top  plate,  the  powder  collector  being  adapted  to 
be  releasably  sealed  against  the  canopy  and  the  fan 
plenum  assembly  whereby  the  exhaust  opening  in  the 
side  wall  of  the  canopy  is  sealed  with  respect  to  the  inlet 
opening  of  the  powder  collector  and  the  inlet  opening  of 
the  fan  plenum  assembly  seals  against  the  exhaust 
opening  of  the  powder  collector.  In  this  case,  since  the 
fan  plenum  is  quite  heavy  and  is  cantilevered  from  the 
booth,  the  spray  booth  canopy  has  to  be  constructed  of 
heavy  weight  metal  to  support  the  fan  plenum.  This  is 
particularly  so  because  in  addition  to  the  fan  section 
being  heavy,  it  also  generates  a  great  deal  of  vibration, 
especially  from  the  valve  manifold  used  to  pulse  clean 
the  filter  cartridges.  Besides  being  expensive,  a  spray 
booth  canopy  of  heavy  weight  metal  construction  tends 
to  attract  the  powder  coating  material  which  then  sticks 
to  the  booth  walls  rather  than  the  article  which  is  to  be 
powder  coated. 

In  U.S.  Patent  No.  4,354,451  ,  the  fan  unit  is  posi- 
tioned  above  the  top  of  the  spray  booth  and  mounted 
either  directly  to  the  top  of  the  spray  booth  or  mounted 
independently  of  the  spray  booth.  In  both  cases  the  sys- 
tem  is  deficient.  First,  the  powder  collector  is  very  tall 
and  is  therefore  awkward  to  safely  manoeuvre  across 
the  plant  floor,  especially  since  it  is  replaced  whenever 
a  different  colour  is  sprayed.  Second,  the  spray  booth 
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would  have  to  be  constructed  of  heavy  weight  metal  in 
order  to  support  the  fan  unit. 

Another  common  problem  in  the  prior  art  relates  to 
the  apparatus  used  to  secure  the  air  filters  within  the 
powder  collector.  As  illustrated  in  prior  art  U.S.  s 
4,218,277,  air  filters  can  have  a  central  tie  tod  which  is 
secured  to  a  hole  through  a  bottom  plate  by  a  threaded 
nut.  One  reason  why  this  design  is  deficient  is  that  over 
time  the  hole  provides  a  path  for  unfiltered  powder  to 
enter  the  clean  air  fan  plenum.  When  particles  of  pow-  10 
der  escape  into  the  clean  air  fan  plenum,  any  down- 
stream  filter,  specifically  the  final  filter  which  is  designed 
to  filter  extremely  small  sized  particles,  quickly  clogs 
causing  a  shutdown  of  the  entire  powder  coating  opera- 
tion.  Further,  the  filter  as  designed  is  difficult  to  mount  in  is 
the  collector.  In  many  instances,  the  installation  of  this 
filter  required  two  installers,  one  on  the  exhaust  side 
and  the  other  on  the  inlet  side  of  the  powder  collector. 

In  accordance  with  the  invention,  a  powder  coating 
apparatus  comprises  a  base  having  secured  thereto  a  20 
fan  support  which  is  adapted  to  support  a  fan  plenum 
assembly  having  an  inlet  opening  in  a  bottom  wall 
thereof,  a  canopy  of  a  powder  spray  booth  having  an 
exhaust  opening  in  a  side  wall  being  secured  to  the 
base  and  a  powder  collector  having  an  inlet  opening  in  25 
a  front  wall  and  an  exhaust  opening  in  a  top  plate,  the 
powder  collector  being  adapted  to  be  releasably  sealed 
against  the  canopy  and  the  fan  plenum  assembly 
whereby  the  exhaust  opening  in  the  side  wall  of  the  can- 
opy  is  sealed  with  respect  to  the  inlet  opening  of  the  30 
powder  collector  and  the  inlet  opening  of  the  fan  plenum 
assembly  seals  against  the  exhaust  opening  of  the  pow- 
der  collector,  characterised  int  hat  the  base  has  secured 
thereto  a  fan  support  which  is  adapted  to  support  the 
fan  plenum  assembly.  35 

With  such  an  arrangement,  the  powder  spray  can- 
opy  can  be  aligned  with  the  fan  plenum  so  that  a  powder 
collector  can  be  more  quickly  aligned  and  effectively 
sealed  to  both  the  powder  booth  canopy  and  the  fan  ple- 
num  than  heretofore.  40 

A  levelling  means  may  be  provided  on  the  base  to 
simultaneously  level  the  fan  plenum  assembly  and  the 
booth  canopy.  A  levelling  means  on  the  powder  collector 
may  simultaneously  level  the  powder  collector  with 
respect  to  the  fan  plenum  assembly  and  the  canopy,  45 
whereby  the  inlet  opening  of  the  powder  collector  is 
aligned  for  sealing  to  the  exhaust  opening  of  the  canopy 
and  the  exhaust  opening  of  the  powder  collector  is 
aligned  for  sealing  against  the  inlet  opening  of  the  fan 
plenum  assembly.  so 

The  base  may  include  two  substantially  parallel 
beams  having  legs  at  each  end  and  a  substantially  rec- 
tangular  table  secured  to  the  beams.  The  table  has  a 
central  section  secured  to  the  parallel  beams  and  oppo- 
site  first  and  second  end  sections  extending  from  oppo-  55 
site  ends  of  the  central  section  cantilevered  outward 
from  the  parallel  beams.  The  canopy  may  be  secured 
on  the  parallel  beams  whereby  a  portion  of  the  beams 
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project  outward  from  one  side  of  the  table  and  have  the 
fan  support  secured  thereto. 

With  such  an  arrangement  the  fan  plenum  is  sup- 
ported  by  the  booth  in  such  a  way  that  the  booth  canopy 
can  be  constructed  of  lightweight,  plastic  material. 

Seal  means  may  be  provided  between  the  fan  ple- 
num  assembly  and  the  powder  collector  to  seal  the 
exhaust  opening  of  the  powder  collector  against  the 
inlet  opening  of  the  fan  plenum  assembly.  The  seal 
means  may  include  a  bracket  and  a  pneumatic  seal 
member  securely  gripped  therein.  The  seal  member  is 
preferably  constructed  of  an  elastomeric  material  with  a 
cross  section  including  a  top  surface,  two  side  walls,  a 
bottom  surface  with  an  upstanding  rib  and  a  hollow 
inner  chamber  wherein  the  seal  member  is  normally  in 
a  collapsed,  deflated  state  where  the  upstanding  rib  is 
in  a  first  position  closer  to  the  top  surface,  and  wherein 
the  seal  member  can  be  expanded  to  an  inflated  state 
where  the  upstanding  rib  is  in  a  second  position  further 
away  from  the  top  surface  than  in  the  first  position.  Such 
a  seal  means  provides  an  effective  seal  and  also  helps 
to  secure  the  powder  collector  in  position.  Also,  a  sec- 
ond  seal  means  between  the  fan  support  and  the  pow- 
der  collector  seals  an  opening  through  a  wall  in  the  fan 
support  to  the  inlet  opening  in  the  powder  collector. 

In  accordance  with  such  an  arrangement,  a  method 
of  sealing  a  powder  collector  against  both  a  canopy  of  a 
spray  booth  and  against  a  fan  plenum  assembly,  com- 
prises  the  following  steps.  A  base  is  provided  which  is 
secured  to  both  a  canopy  having  an  exhaust  opening 
and  a  fan  plenum  assembly  having  an  inlet  opening. 
The  base  is  aligned  with  the  conveyor  and  levelled 
whereby  the  exhaust  opening  of  the  canopy  and  the 
inlet  opening  of  the  fan  plenum  assembly  are  automati- 
cally,  simultaneously  levelled.  A  powder  collector  having 
an  inlet  opening  and  an  exhaust  opening  is  then  levelled 
with  respect  to  the  base  whereby  the  inlet  opening  of 
the  powder  collector  is  automatically  aligned  for  sealing 
to  the  exhaust  opening  of  the  canopy  and  the  exhaust 
opening  of  the  powder  collector  is  simultaneously 
aligned  with  the  inlet  opening  in  the  fan  plenum  assem- 
bly.  Next,  the  exhaust  opening  of  the  canopy  is  sealed  to 
the  inlet  opening  of  the  powder  collector  and  the  inlet 
opening  of  the  fan  plenum  assembly  is  pneumatically 
sealed  to  the  exhaust  opening  of  the  powder  collector. 

Apparatus  for  mounting  a  hollow  filter  cartridge  may 
comprise  a  bottom  plate  secured  to  a  bottom  end  of  the 
cartridge  and  having  a  threaded  boss  and  a  tie  rod 
extending  through  said  cartridge  and  threadably  enga- 
gable  at  one  end  to  the  threaded  boss  and  at  its  oppo- 
site  end  to  a  support  assembly,  the  support  assembly 
being  adapted  to  be  supported  in  an  opening  within  a 
powder  collector  whereby  the  cartridge  is  secured 
against  a  top  plate  of  the  powder  collector. 

Such  an  arrangement  allows  for  quick  and  easy 
mounting  and  dismounting  of  filter  cartridges  in  the 
powder  collector,  and  the  filter  cartridges,  which  may  be 
vertically  orient  and  compression  mounted,  are  easily 
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installed  and  have  a  simple  and  reliable  seal.  A  handle 
may  extend  through  the  tie  rod  to  initially  thread  the  tie 
rod  into  the  threaded  boss  before  the  cartridge  is 
mounted  into  the  collector.  A  spider  assembly  maybe 
provided  which  has  a  centre  bushing  and  a  plurality  of 
truss  arms  affixed  thereto  and  projecting  radially  out- 
ward  therefrom.  The  outer  ends  of  the  truss  arms  are 
notched  out  to  rest  against  the  periphery  of  the  opening 
in  the  top  plate  of  the  powder  collector  to  support  the 
cartridge  therefrom.  Notches  in  the  top  plate  engage  the 
truss  arms  and  prevent  rotational  movement  of  the  spi- 
der  assembly.  A  centering  bracket  may  be  provided  on 
the  tie  rod  which  engages  the  interior  wall  of  the  car- 
tridge  and  maintains  a  centerline  of  the  tie  rod  coinci- 
dent  with  the  centerline  through  the  cartridge  to  protect 
the  threaded  boss  from  torque  caused  by  a  misaligned 
tie  rod,  particularly  during  installation.  The  handle  is 
used  to  pull  the  tie  rod  up  through  the  center  bushing  so 
that  a  nut  can  be  threaded  onto  the  upper  end  of  the  tie 
rod  to  mount  the  cartridge  in  the  collector.  A  roll  pin 
extends  through  the  tie  rod  to  engage  the  bushing  and 
prevent  the  tie  rod  from  being  unthreaded  from  the  boss 
when  the  cartridge  is  removed  from  the  powder  collec- 
tor.  A  single  installer  can  both  install  and  remove  the 
cartridge  quickly  and  easily. 

The  invention  will  now  be  described  by  way  of 
example  and  with  reference  to  the  accompanying  draw- 
ings,  in  which: 

FIG.  1  is  a  perspective  view  of  a  powder  coating 
apparatus  in  accordance  with  the  invention,  show- 
ing  a  powder  collector  prior  to  being  positioned  and 
sealed  against  the  spray  booth  and  the  fan  plenum, 
FIG.  2  is  a  perspective  view  similar  to  Figure  1, 
showing  the  powder  collector  positioned  and 
sealed  against  the  spray  booth  and  the  fan  plenum; 
FIG.  3  is  a  perspective  view  of  the  base  for  the 
spray  booth  and  fan  plenum  of  the  powder  coating 
apparatus  illustrated  in  FIG.  1  ; 
FIG.  4  is  a  perspective  view  of  the  base  illustrated  in 
FIG.  3  with  the  fan  plenum  support  structure 
mounted  thereto; 
FIG.  5  is  a  perspective  view  of  the  base  and  fan  ple- 
num  support  structure,  as  illustrated  in  FIG.  2,  with 
the  fan  plenum  mounted  to  the  fan  assembly  sup- 
port  structure; 
FIG.  6  is  a  perspective  view  of  the  base  with  a  fan 
plenum  support  structure  supporting  the  fan  ple- 
num,  as  illustrated  in  FIG.  5,  and  the  canopy 
located  on  the  base  assembly  in  alignment  with  the 
fan  plenum; 
FIG.  7  is  a  view  taken  along  line  7-7  of  FIG.  5  illus- 
trating  the  retractable  seal  assembly; 
FIG.  8  is  a  view  taken  along  line  8-8  of  FIG.  7  illus- 
trating  the  seal  assembly  in  its  normal  deflated, 
retracted  position; 
FIG.  9  is  a  view  taken  along  line  9-9  of  FIG.  2  illus- 
trating  the  seal  assembly  in  the  inflated,  expanded 

position  between  the  powder  collector  and  the  fan 
plenum; 
FIG.  10  is  a  view  taken  along  line  10-10  of  FIG.  1 
illustrating  the  inlet  opening  to  the  powder  collector; 

5  FIG.  1  1  is  a  top  view  of  a  cartridge  filter  assembly 
resting  on  the  top  of  the  powder  collector; 
FIG.  12  is  view  taken  along  line  12-12  of  FIG.  11 
illustrating  the  cartridge  filter  and  mounting  assem- 
bly; 

10  FIG.  12A  is  an  enlarged  section  of  FIG.  12;  and 
FIG.  1  2B  is  a  view  taken  along  line  1  2B-1  2B  of  FIG 
12A. 

Referring  to  FIGS.  1  and  2,  a  powder  coating  sys- 
15  tern  10,  intended  for  use  as  a  powder  coating  booth  12 

for  applying  powder  coating  material  on  a  production 
line  basis,  includes  provision  for  automatic  recovery  and 
recirculation  of  the  oversprayed  powder  in  the  system. 
The  booth  itself  is  of  a  generally  conventional  design 

20  and  includes  a  canopy  14  having  entry  and  exit  vesti- 
bules  16  and  18,  respectively,  at  each  end  thereof 
through  which  the  article  or  part  20  to  be  coated  can  be 
transported.  Typically  in  such  equipment,  the  article  20 
to  be  coated  is  hung  by  a  hook  21  from  a  conveyor  sys- 

25  tern  22  to  move  slowly  through  the  spray  booth  so  that 
the  part  is  sprayed  with  one  or  more  spray  guns  through 
an  opening  (not  shown)  in  the  side  of  the  canopy  oppo- 
site  the  collector. 

A  powder  collector  24  as  illustrated  in  FIGS.  1,  2 
30  and  1  0  is  mounted  on  wheels  26.  The  wheels  26  include 

leveling  means  27,  which  are  preferably  vertically 
adjustable  casters,  to  level  the  powder  collector  as 
required  for  the  particular  floor  conditions.  The  collector, 
during  operation  of  system  10,  is  located  adjacent  an 

35  exhaust  opening  28  in  a  side  wall  of  canopy  14.  The 
powder  collector,  best  shown  in  FIG.  10,  has  an  inlet 
opening  30  in  a  side  wall  thereof  with  a  seal  32,  prefer- 
ably  "D"  shaped  in  cross  section  thereabout.  The  inlet 
opening  30  is  adapted  to  mate  with  canopy  exhaust 

40  opening  28,  as  discussed  below.  A  top  plate  34  of  the 
collector  (See  FIG.  1)  has  an  exhaust  opening  36  which 
fits  under  a  fan  plenum  assembly  38  and  is  sealed 
against  a  bottom  wall  portion  40  of  fan  plenum  38,  as 
illustrated  in  FIG.  9,  disposed  about  an  inlet  opening  42, 

45  as  discussed  in  more  detail  below. 
A  principle  feature  of  this  invention  is  the  construc- 

tion  of  a  base  44  which  enables  the  canopy  14  to  be 
automatically  properly  aligned  with  respect  to  the  fan 
plenum  assembly  38  so  that  a  powder  collector  24  can 

so  be  moved  into  and  out  of  position  and  quickly  aligned 
and  effectively  sealed  to  both  the  exhaust  opening  28  of 
powder  spray  canopy  1  4  and  inlet  opening  42  of  the  fan 
plenum  38.  The  base  44,  as  illustrated  in  FIG.  3, 
includes  a  rectangular  table  46  having  a  central  section 

55  48  and  opposite  end  sections  50  and  52  cantilevered 
outward  from  opposite  ends  of  the  central  section  48. 
The  table  is  supported  on  two  substantially  parallel 
beams  54  and  56  which  extend  transversely  to  the 
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length  of  the  table  and  have  leg  elements  58  at  each 
end.  Beams  54  and  56,  which  are  positioned  under  the 
intersections  of  the  central  section  48  and  the  opposite 
end  sections  50  and  52,  are  secured  to  the  table  by 
means  such  as  welding.  The  triangular  braces  60,  5 
secured  to  the  bottom  of  the  table  and  to  the  beams, 
provide  additional  support.  The  parallel  beams  54  and 
56  project  outward  from  one  side  62  of  table  46  and 
form  a  base  to  which  a  fan  support  64  (See  FIG.  4)  is 
secured.  ro 

Leveling  means  72  are  provided  on  base  44  to 
simultaneously  level  the  fan  plenum  assembly  38  and 
canopy  14,  as  discussed  in  more  detail  below.  The  lev- 
eling  means  includes  vertically  adjustable  feet  72  at  the 
bottom  of  legs  58.  15 

The  fan  support  64,  as  illustrated  in  FIG.  4,  has  a 
front  wall  80  with  an  opening  82  adapted  to  mate  with 
the  exhaust  opening  28  (See  FIG.  1)  of  canopy  14.  A 
rectangular  frame  84  around  opening  82  provides  a 
smooth  surface  against  which  the  "D"  shaped  seal  32  of  20 
the  powder  collector  is  sealed,  as  discussed  below.  A 
plate  86,  secured  along  the  bottom  edge  of  opening  82, 
is  level  with  the  table  46  which  forms  the  inner  floor  of 
spray  booth  12.  Plate  86  extends  into  the  inlet  opening 
30  of  collector  24  so  that  any  powder  which  builds  up  on  25 
the  inner  booth  floor  46  can  be  easily  swept  into  the  col- 
lector.  The  fan  support  64  includes  two  parallel  side 
walls  88  and  90  secured  to  and  extending  substantially 
normal  to  front  wall  80.  The  lower  surfaces  of  the  side 
walls  are  secured,  by  means  such  as  welding  or  bolts,  to  30 
the  upper  surface  of  the  portions  of  the  parallel  beams 
54  and  56  which  project  outward  from  side  62  of  table 
46.  The  upper  surfaces  of  side  walls  80  and  90  are  per- 
pendicular  to  the  frame  84  and  provide  a  support  sur- 
face  on  which  the  bottom  of  the  fan  plenum  assembly  38  35 
can  be  attached  by  means  such  as  nuts  and  bolts,  as 
illustrated  in  FIG.  6. 

An  important  feature  of  this  embodiment  relates  to 
the  ability  of  the  fan  support  64  to  maintain  a  perpendic- 
ular  relationship  between  the  opening  82  through  the  40 
front  wall  80  of  fan  support  64  and  the  inlet  opening  42 
of  the  fan  plenum  assembly  38.  This  relationship  is  crit- 
ical  to  enable  both  the  inlet  opening  30  and  the  exhaust 
opening  36  of  powder  collector  24,  which  are  perpen- 
dicular  to  one  another,  to  be  quickly  and  easily  aligned  45 
with  and  properly  sealed  to  both  the  opening  82  through 
the  front  wall  80  of  fan  support  64  and  the  inlet  opening 
42  of  the  fan  plenum  assembly  38.  Once  the  canopy  1  4 
is  securely  mounted  on  table  46,  the  side  wall  of  the 
canopy  can  be  secured  to  the  front  wall  80  of  the  fan  so 
support  so  that  the  exhaust  opening  28  is  immovably 
aligned  with  the  opening  82.  Since  the  inlet  opening  of 
fan  plenum  assembly  38  is  securely  mounted  to  the  top 
surface  of  sidewalls  88  and  90,  which  in  turn  are  per- 
pendicular  to  the  front  wall  80,  the  inlet  opening  of  fan  55 
plenum  assembly  38  is  automatically  aligned  to  be  per- 
pendicular  with  the  opening  82  in  the  side  wall  of  fan 
support  64. 

By  establishing  a  perpendicular  relationship 
between  the  inlet  opening  42  of  the  fan  plenum  and  the 
opening  82  of  the  front  wall  of  the  fan  support,  the  pow- 
der  collector  24  can  be  rolled  into  position,  as  illustrated 
in  FIG.  2,  and  simultaneously  aligned  with  respect  to  the 
canopy  and  the  fan  plenum  assembly  so  that  an  effec- 
tive  air  tight  seal  can  be  achieved.  That  is,  both  inlet  and 
exhaust  openings  30  and  36,  respectively,  of  powder 
collector  24  are  located  against  fan  support  opening  82 
and  fan  plenum  inlet  opening  42,  respectively,  so  that  an 
air  tight  seal  can  be  quickly  and  easily  achieved,  as  dis- 
cussed  in  more  detail  below.  An  air  tight  seal  is  very 
important  to  the  proper  functioning  of  the  powder  coat- 
ing  system  10  because  it  enables  more  air  entrained 
powder  to  be  removed  from  powder  coating  booth  12, 
and  prevents  escape  of  the  powder  from  the  booth  into 
the  plant  environment  and  from  the  collector  into  the  fan 
plenum. 

Another  aspect  of  the  invention  relates  to  the  fan 
plenum  assembly  being  supported  by  the  base  44 
instead  of  the  canopy,  as  was  often  the  case  in  the  prior 
art.  This  enables  the  canopy  to  be  constructed  of  a  light- 
weight,  non-metallic  material,  such  as  for  example  a 
plastic  like  polypropylene.  One  advantage  of  a  plastic 
canopy  is  that  the  powder  coating  material  does  not 
have  an  electrical  attraction  to  the  plastic  and  will  not 
tend  to  stick  to  the  sides  of  the  canopy  as  with  a  metal 
canopy.  This  is  particularly  important  when  the  color  is 
changed  and  the  system  has  to  be  cleaned  before  a 
new  color  of  powder  is  sprayed.  Further,  the  canopy  can 
be  made  of  a  translucent  material  which  provides 
improved  lighting  inside  the  spray  booth  to  better  enable 
a  system  operator  to  monitor  the  system.  Further,  the 
plastic  is  light  weight  which  is  more  manageable  to 
assemble  and  lower  in  cost. 

Referring  to  FIG.  10,  there  is  illustrated  the  front  of 
powder  collector  24  which  has  inlet  opening  30.  A  seal 
means  32,  typically  comprising  an  elastomeric  seal  with 
a  "D"  shaped  cross  section,  is  disposed  around  inlet 
opening  30.  When  the  powder  collector  is  in  place,  as 
illustrated  in  FIG.  2,  conventional  latches,  not  shown, 
attached  to  fan  support  64  pull  collector  24  against  the 
front  wall  80  of  fan  support  64  and  tightly  compresses 
seal  32  against  the  frame  84  to  form  an  air  tight  seal 
between  the  rear  wall  of  the  canopy  and  the  inlet  open- 
ing  30  of  powder  collector  24. 

Another  advantageous  feature  of  the  present  inven- 
tion  relates  to  a  seal  means  99  including  a  seal  assem- 
bly  100  disposed  about  the  inlet  opening  42  in  bottom 
40  of  the  fan  plenum  assembly  38,  as  illustrated  in 
FIGS.  7,  8  and  9.  The  seal  assembly  100  includes  a 
retractable,  pneumatic  seal  member  102  secured  in  a 
bracket  or  extrusion  104.  Extrusion  104  has  an  upper 
wall  105  which  is  secured  to  bottom  wall  40  by  any 
means  such  as  spot  welding.  Oppositely  disposed, 
bracket  side  walls  106  and  108,  extending  downward 
from  upper  wall  1  05,  converge  inward  toward  each  other 
and  then  turn  outward  to  form  oppositely  disposed 
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curved  recesses  1  1  0  and  1  1  2  which  grip  the  top  edges 
of  seal  member  102.  The  seal  member  102  is  preferably 
constructed  of  an  elastomeric  material  and  has  a  nor- 
mal  deflated,  retracted  shape,  the  cross  section  of 
which  is  illustrated  in  FIG.  8,  including  an  upper  surface  5 
114,  two  side  walls  116  and  118  which  project  down- 
ward  from  the  upper  surface  1  1  4  and  initially  converge 
inward  to  form  shoulders  120  and  122  and  then  diverge 
outward  to  form  inwardly  curved  troughs  and  lower,  out- 
wardly  rounded  corners  1  24  and  1  26  which  intersect  at  w 
rib  128  having  a  jagged,  outwardly  facing  surface  130. 
The  seal  member  102  also  has  a  hollow  inner  chamber 
132. 

As  illustrated  in  FIG.  9,  after  the  powder  collector  24 
is  in  place  under  fan  plenum  38,  seal  member  102  is  is 
inflated  with  air  into  its  expanded  condition  so  that  the 
hollow  inner  chamber  forms  a  substantially  circular 
cross  section  forcing  rib  1  28  outward  away  from  bottom 
surface  114.  In  this  position,  the  surface  130  of  rib  128 
compresses  against  the  top  plate  34  of  collector  24  and  20 
forms  an  air  tight  seal  around  powder  collector  exhaust 
opening  36  and  fan  plenum  inlet  opening  42. 

When  the  seal  assembly  100  is  in  the  retracted 
position  of  FIG.  8,  powder  collector  24  can  be  moved  in 
or  out  from  under  fan  plenum  38  to  replace  the  collector  25 
when  a  new  color  is  being  sprayed  or  the  cartridge  fil- 
ters  need  replacing.  That  is,  when  the  powder  collector 
is  rolled  under  the  fan  plenum  assembly,  the  seal  102  is 
in  the  retracted  position  and  does  not  interfere  with  the 
collector  being  moved  into  position.  After  the  collector  is  30 
positioned  so  that  both  its  inlet  and  exhaust  openings  30 
and  36,  respectively,  are  aligned  with  fan  support  open- 
ing  82  and  fan  plenum  assembly  inlet  opening  42, 
respectively,  collector  24  is  secured  in  place  with  a  latch 
mechanism,  as  previously  discussed,  to  provide  an  air  35 
tight  seal  between  the  rear  wall  of  canopy  14  and  the 
inlet  opening  30  into  powder  collector  24.  The  seal 
assembly  1  00  is  then  inflated  into  the  expanded  position 
of  FIG.  9  to  compress  seal  102  against  the  collector's 
upper  plate  34  and  form  an  air  tight  seal  between  40 
exhaust  opening  36  and  air  plenum  inlet  opening  42. 
The  pneumatic  seal  exerts  a  downward  force  on  collec- 
tor  24  and  thus  additionally  functions  to  secure  the  col- 
lector  24  in  position.  Thus,  even  if  collector  24  is 
inadvertently  unlatched,  it  is  still  secured  with  respect  to  45 
the  fan  plenum  because  of  the  downward  force  from 
seal  assembly  100.  When  collector  24  is  to  be  moved 
out  from  under  fan  plenum  38,  the  seal  is  simply 
deflated  and  it  contracts  to  its  normal  deflated  condition, 
as  illustrated  in  FIG.  8,  so  as  not  to  interfere  with  the  so 
movement  of  the  collector. 

A  further  advantage  of  inflatable  seal  1  00  is  that  it 
can  account  to  some  degree  for  cases  where  the  top  of 
the  collector  24  is  not  completely  level  with  respect  to 
the  bottom  of  fan  plenum  38.  That  is,  even  where  these  ss 
two  components  are  not  completely  level  with  respect  to 
one  another,  an  effective  seal  will  be  made  between  col- 
lector  24  and  fan  plenum  38  by  means  of  pneumatic 

seal  100,  because  pneumatic  seal  100,  being  resilient, 
can  correct  to  some  degree  for  misalignment  between 
collector  24  and  fan  plenum  38.  This  is  yet  another  way 
in  which  the  present  invention  facilitates  the  quick  and 
easy  leveling  and  sealing  of  collector  24  with  respect  to 
fan  plenum  38  and  booth  canopy  1  4. 

Another  important  feature  of  the  present  embodi- 
ment  relates  to  the  mounting  of  hollow,  cartridge  filters 
1  20  to  the  top  plate  34  of  the  powder  collector  24,  as 
generally  illustrated  in  FIG.  1.  The  filters  120  are  sus- 
pended  from  a  support  assembly  122,  as  explained  in 
detail  below.  The  cartridge  filters  120,  as  illustrated  in 
FIGS.  11  and  12,  include  an  elongated  hollow  member 
124  formed  of  a  filter  media,  such  as  a  cylindrically 
shaped,  filtering  wall  with  a  pleated  outer  surface  and  a 
hollow  interior  disposed  about  a  longitudinal  centerline 
125.  The  cartridge  filter  120  has  a  closed  bottom  end 
cap  1  26  with  an  internally  threaded  boss  1  28  secured  to 
the  bottom  end  thereof  and  an  open  top  end  cap  130 
secured  to  the  top  end  thereof. 

As  illustrated  in  FIG.  12,  a  tie  rod  132  is  threaded  at 
both  ends  134  and  136  and  extends  through  the  hollow 
interior  of  cartridge  filter  120.  Tie  rod  132  is  threadably 
engaged  at  end  134  to  threaded  boss  128  and  at  the 
opposite  end  136  to  support  assembly  122.  Between 
ends  134  and  136  is  a  handle  138  extending  transverse 
to  a  centerline  140  through  the  tie  rod.  In  the  preferred 
embodiment,  the  handle  is  secured  in  a  bore  142 
through  rod  132.  The  handle  enables  an  assembler  to 
easily  rotate  the  tie  rod  and  thread  or  unthread  it  from 
the  boss  128.  A  roll  pin  144,  located  near  the  threaded 
portion  of  end  136,  extends  transversely  to  centerline 
140  through  the  tie  rod  and  is  preferably  secured  in  and 
extends  outward  from  both  sides  of  a  bore  1  46  through 
rod  132  (See  FIGS.  12A  &  12B).  The  roll  pin  144 
engages  a  slot  148  in  a  bushing  150  to  prevent  the  rota- 
tion  of  tie  rod  1  32  when  the  cartridge  is  being  disassem- 
bled  from  the  support  122,  as  discussed  below.  Note 
that  roll  pin  144  is  located  adjacent  the  shoulder  152 
formed  at  the  intersection  of  the  threaded  and 
unthreaded  sections  of  tie  rod  132.  While  a  single  roll 
pin  is  illustrated,  an  additional  roll  pin  can  be  installed  in 
bore  153  if  desired. 

A  tie  rod  centering  bracket  154,  as  seen  in  FIGS.  1  1 
and  12,  is  formed  of  a  circular  plate  156  having  a  hole 
1  58  through  its  center  to  freely  receive  the  tie  rod  1  32.  A 
plurality  of  radial  extending  arms  1  59,  preferably  four, 
are  each  attached  at  one  end  to  the  plate  1  56  and  have 
an  upstanding  leg  160  at  the  other  end.  The  radial  arms 
1  59  are  spaced  at  substantially  90  degrees  with  respect 
to  each  other.  The  upstanding  legs  160  abut  against  the 
inner  surface  of  the  cartridge  and  prevent  radial  move- 
ment  of  the  bracket.  The  free  ends  of  the  legs  are  bent 
to  form  a  stop  1  62  which  rests  against  the  top  end  1  30 
of  the  cartridge  to  hold  bracket  154  in  place.  Bracket 
154  functions  to  center  the  tie  rod  within  filter  120.  That 
is,  bracket  154  insures  that  the  centerline  140  of  the  tie 
rod  essentially  coincides  with  the  centerline  1  25  of  car- 
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tridge  120.  This  alignment  prevents  the  tie  rod  132  from 
moving  out  of  alignment  with  the  centerline  125  of  car- 
tridge  120  during  installation  or  removal  of  cartridge  120 
which  would  tend  to  break  the  boss  1  28  or  deform  end 
cap  126.  5 

Support  assembly  1  22  is  adapted  to  support  the  fil- 
ter  cartridges  120  below  openings  36a  in  the  top  plate 
34  of  powder  collector  24  whereby  the  cartridge  is 
secured  with  a  tight  seal  against  the  bottom  side  1  72  of 
top  plate  34.  Support  assembly  122  includes  a  spider  w 
assembly  1  74  comprised  of  center  bushing  1  50  and  a 
plurality  of  truss  arms  176,  178  and  180  affixed  thereto 
and  projecting  radially  outward  at  an  angle  of  about  1  20 
degrees  with  respect  to  each  other.  The  outer  ends  of 
the  truss  arms  are  notched  out  so  that  an  inner  upstand-  is 
ing  surface  rests  in  a  notch  181  extending  radially  out- 
ward  from  the  periphery  of  opening  36a,  as  seen  in  FIG. 
1  1  ,  to  prevent  rotational  or  radial  movement  of  spider 
174.  The  radial  extending  surface  of  the  notch  in  the 
truss  arms  rests  on  the  top  surface  of  plate  34  and  sup-  20 
ports  the  cartridge  within  powder  collector  24. 

To  assemble  a  cartridge  1  20  into  the  powder  collec- 
tor  24,  tie  rod  140  is  threaded  into  the  internal  threaded 
boss  1  28,  centering  bracket  1  54  is  inserted  onto  the  rod 
140  in  cartridge  120,  and  cartridge  120  is  placed  in  the  25 
powder  collector  through  the  inlet  opening  30.  The  per- 
forated  baffles  shown  in  FIG.  10  are  removed  during  this 
step  so  that  the  interior  of  collector  24  is  completely 
open.  Support  assembly  122  is  then  secured  across 
opening  36a.  The  assembler  then  reaches  into  the  30 
opening  36a  through  the  top  plate  34  and  holding  han- 
dle  138  pulls  up  cartridge  120  so  that  the  upper 
threaded  end  of  rod  132  passes  through  bushing  150, 
with  roll  pin  144  inserted  into  slot  148  of  bushing  150. 
The  assembler  pulls  up  on  handle  138  until  seal  182  of  35 
cartridge  1  20  rests  against  the  bottom  surface  1  72  of 
plate  34.  Next,  a  nut  183  is  threaded  onto  the  upper 
threaded  end  of  tie  rod  1  32  and  tightened  to  compress 
gasket  182  and  seal  cartridge  120  around  inlet  hole  36. 

When  the  cartridge  is  to  be  removed  from  the  pow-  40 
der  collector,  the  nut  183  is  unthreaded.  As  the  nut  is 
turned  in  the  counterclockwise  direction  to  unthread  it, 
roll  pin  144  engages  slot  148  in  bushing  150  to  prevent 
tie  rod  132  from  turning  and  being  unthreaded  from  the 
threaded  boss  128.  45 

It  is  apparent  that  there  has  been  provided  in 
accordance  with  this  invention  apparatus  and  methods 
for  sealing  a  powder  collector  assembly  against  a  spray 
booth  and  a  fan  plenum  assembly  and  a  cartridge 
mount  assembly  that  satisfy  the  objects,  means  and  so 
advantages  set  forth  hereinbefore.  According  to  the 
invention,  a  powder  spray  canopy  is  aligned  with  a  fan 
plenum  assembly  by  a  fan  support  bracket  which  is  itself 
supported  by  the  base  which  supports  the  canopy  so 
that  a  powder  collector  can  be  quickly  aligned  and  effec-  55 
tively  sealed  to  both  the  powder  spray  canopy  and  the 
fan  assembly.  A  pneumatic  seal  is  provided  between  the 
fan  plenum  and  collector  to  facilitate  this  operation.  A 

support  assembly  is  provide  for  the  filter  cartridges 
which  enables  an  assembler  to  easily  and  quickly  install 
and  remove  the  filter  cartridge  as  needed  from  the  pow- 
der  collector. 

Claims 

1  .  A  powder  coating  apparatus  (10)  comprising  a  base 
(44),  a  fan  plenum  assembly  (38)  having  an  inlet 
opening  (42)  in  a  bottom  wall  (40)  thereof,  a  canopy 
(14)  of  a  powder  spray  booth  (12)  having  an 
exhaust  opening  (28)  in  a  side  wall  being  secured 
to  the  base  (44)  and  a  powder  collector  (24)  having 
an  inlet  opening  (30)  in  a  front  wall  and  an  exhaust 
opening  (36)  in  a  top  plate,  the  powder  collector 
(24)  being  adapted  to  be  releasably  sealed  against 
the  canopy  (1  4)  and  the  fan  plenum  assembly  (38) 
whereby  the  exhaust  opening  (28)  in  the  side  wall  of 
the  canopy  (14)  is  sealed  with  respect  to  the  inlet 
opening  (30)  of  the  powder  collector  (24)  and  the 
inlet  opening  (42)  of  the  fan  plenum  assembly  (38) 
seals  against  the  exhaust  opening  (36)  of  the  pow- 
der  collector  (24)  characterised  in  that  the  base  (44) 
has  secured  thereto  a  fan  support  (64)  which  is 
adapted  to  support  the  fan  plenum  assembly  (38). 

2.  Apparatus  according  to  claim  1  comprising  means 
(72)  for  levelling  the  base  (44). 

3.  Apparatus  according  to  claim  2  wherein  the  level- 
ling  means  (72)  simultaneously  levels  the  fan  ple- 
num  assembly  (38)  and  the  canopy  (14). 

4.  Apparatus  according  to  claim  1  ,2  or  3  comprising 
means  (27)  for  levelling  the  powder  collector  (24) 
with  respect  to  the  fan  plenum  assembly  (38)  and 
the  canopy  (14)  whereby  the  inlet  and  exhaust 
openings  (30,36)  of  the  powder  collector  (24)  are 
aligned  for  sealing  with  respect  to  the  exhaust 
opening  (28)  of  the  canopy  (1  4)  and  the  inlet  open- 
ing  (42)  of  the  fan  plenum  assembly  (38),  respec- 
tively. 

5.  Apparatus  according  to  any  preceding  claim  com- 
prising  seal  means  (100)  between  the  fan  plenum 
assembly  (38)  and  the  powder  collector  (24)  for 
sealing  the  exhaust  opening  (36)  of  the  powder  col- 
lector  (24)  against  the  inlet  opening  (42)  of  the  fan 
plenum  assembly  (38). 

6.  Apparatus  according  to  claim  5  wherein  the  seal 
means  (100)  comprises  a  bracket  (104)  and  pneu- 
matic  seal  member  (102)  securely  gripped  therein. 

Patentanspruche 

1.  Pulverbeschichtungsvorrichtung  (10)  mit  einem 
Sockel  (44),  einer  Geblaseverteileranordnung  (38) 
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mit  einer  EinlaBoffnung  (42)  in  einer  Bodenwand 
(40)  derselben,  einer  Decke  (14)  einer  Pulversprtih- 
kammer  (12)  mit  einer  AuslaBoffnung  (28)  in  einer 
an  dem  Sockel  (44)  befestigten  Seitenwand,  und 
einem  Pulversammler  (24)  mit  einer  EinlaBoffnung 
(30)  in  einer  Vorderwand  und  einer  AuslaBoffnung 
(36)  in  einer  Deckplatte,  wobei  der  Pulversammler 
(24)  ausgebildet  ist,  urn  gegeniiber  der  Decke  (14) 
und  der  Geblaseverteileranordnung  (38)  losbar 
abgedichtet  zu  sein,  wodurch  die  AuslaBoffnung 
(28)  in  der  Seitenwand  der  Decke  (14)  bezuglich 
der  EinlaBoffnung  (30)  des  Pulversammlers  (24) 
abgedichtet  ist,  und  die  EinlaBoffnung  (42)  der 
Geblaseverteileranordnung  (38)  gegeniiber  der 
AuslaBoffnung  (36)  des  Pulversammlers  (24) 
abdichtet, 
dadurch  gekennzeichnet,  daB  der  Sockel  (44) 
einen  an  diesem  befestigten  Geblasetrager  (64) 
aufweist,  welcher  ausgebildet  ist,  urn  die  Geblase- 
verteileranordnung  (38)  zu  stiitzen. 

2.  Vorrichtung  nach  Anspruch  1  , 
gekennzeichnet  durch  Mittel  (72)  zum  Nivellieren 
des  Sockels  (44). 

3.  Vorrichtung  nach  Anspruch  2, 
dadurch  gekennzeichnet,  daB  die  Nivellierungsmit- 
tel  (72)  gleichzeitig  die  Geblaseverteileranordnung 
(38)  und  die  Decke  (14)  einnivellieren. 

4.  Vorrichtung  nach  den  Anspriichen  1  ,2  oder  3, 
gekennzeichnet  durch  Mittel  (27)  zum  nivellieren 
des  Pulversammlers  (24)  bezuglich  der  Geblase- 
verteileranordnung  (38)  und  der  Decke  (14), 
wodurch  die  EinlaB-  und  AuslaB-Offnungen  (30,36) 
des  Pulversammlers  (24)  ausgerichtet  werden,  urn 
bezuglich  der  AuslaBoffnung  (28)  der  Decke  (14) 
bzw.  der  EinlaBoffnung  (42)  der  Geblaseverteiler- 
anordnung  (38)  abgedichtet  zu  sein. 

5.  Vorrichtung  nach  einem  der  vorstehenden  Ansprti- 
che, 
gekennzeichnet  durch  Abdichtmittel  (100)  zwi- 
schen  der  Geblaseverteileranordnung  (38)  und 
dem  Pulversammler  (24)  zum  Abdichten  der  Aus- 
laBoffnung  (36)  des  Pulversammlers  (24)  gegen  die 
EinlaBoffnung  (42)  der  Geblaseverteileranordnung 
(38). 

6.  Vorrichtung  nach  Anspruch  5, 
dadurch  gekennzeichnet,  daB  die  Abdichtmittel 
(100)  eine  Klammer  (104)  und  ein  darin  sicher  ein- 
geklemmtes,  pneumatisches  Dichtungsglied  (102) 
enthalt. 

Revendications 

1.  Dispositif  d'application  de  poudre  (10)  comprenant 

une  base  (44),  un  ensemble  collecteur  de  ventila- 
teur  (38)  ayant  une  ouverture  d'entree  (42)  dans 
une  paroi  inferieure  (40)  de  celui-ci,  un  auvent  (14) 
d'une  cabine  de  pulverisation  de  poudre  (12)  ayant 

5  une  ouverture  de  sortie  (28)  dans  une  paroi  laterale 
fixee  a  la  base  (44)  et  un  collecteur  de  poudre  (24) 
ayant  une  ouverture  d'entree  (30)  dans  une  paroi 
frontale  et  une  ouverture  de  sortie  (36)  dans  une 
plaque  superieure,  le  collecteur  de  poudre  (24) 

10  etant  adapte  pour  etre  place  hermetiquement  de 
maniere  amovible  contre  I'auvent  (14)  et  I'ensemble 
collecteur  de  ventilateur  (38),  de  sorte  que  I'ouver- 
ture  de  sortie  (28)  de  la  paroi  laterale  de  I'auvent 
(14)  est  hermetique  par  rapport  a  I'ouverture 

15  d'entree  (30)  du  collecteur  de  poudre  (24)  et 
I'ouverture  d'entree  (42)  de  I'ensemble  collecteur 
de  ventilateur  (38)  se  place  hermetiquement  contre 
I'ouverture  de  sortie  (36)  du  collecteur  de  poudre 
(24),  caracterise  en  ce  que  la  base  (44)  porte,  fixe 

20  sur  elle,  un  support  de  ventilateur  (64)  qui  est 
adapte  pour  porter  I'ensemble  collecteur  de  ventila- 
teur  (38). 

2.  Dispositif  selon  la  revendication  1  ,  comprenant  des 
25  moyens  (72)  pour  ajuster  le  niveau  de  la  base  (44). 

3.  Dispositif  selon  la  revendication  2,  dans  lequel  les 
moyens  (72)  de  mise  a  niveau  ajustent  simultane- 
ment  le  niveau  de  I'ensemble  collecteur  de  ventila- 

30  teur  (38)  et  I'auvent  (1  4). 

4.  Dispositif  selon  la  revendication  1  ,  2  ou  3,  compre- 
nant  des  moyens  (27)  pour  ajuster  le  niveau  du  col- 
lecteur  de  poudre  (24)  par  rapport  a  I'ensemble 

35  collecteur  de  ventilateur  (38)  et  a  I'auvent  (14),  de 
sorte  que  les  ouvertures  d'entree  et  de  sortie  (30, 
36)  du  collecteur  de  poudre  (24)  sont  alignees  pour 
se  placer  hermetiquement  par  rapport  a  I'ouverture 
de  sortie  (28)  de  I'auvent  (14)  et  a  I'ouverture 

40  d'entree  (42)  de  I'ensemble  collecteur  de  ventilateur 
(38),  respectivement. 

5.  Dispositif  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  comprenant  des  moyens  d'etan- 

45  cheite  (100)  entre  I'ensemble  collecteur  de 
ventilateur  (38)  et  le  collecteur  de  poudre  (24)  pour 
fermer  hermetiquement  I'ouverture  de  sortie  (36) 
du  collecteur  de  poudre  (24)  contre  I'ouverture 
d'entree  (42)  de  I'ensemble  collecteur  de  ventilateur 

so  (38). 

6.  Dispositif  selon  la  revendication  5,  dans  lequel  les 
moyens  d'etancheite  (1  00)  comprennent  une  patte 
(104)  et  un  element  pneumatique  d'etancheite 

55  (102)  fixe  en  elle. 
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