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a  method  for  electrically  powder  coating  an  elon- 
gated  article  in  a  spray  chamber.  However,  exist- 
ing  designs  of  powder  spray  systems  are  incap- 
able  of  accommodating  simultaneously  a  plu- 
rality  of  continuous  elongated  articles.  While 
commonly  used  conveyor  systems  such  as 
described  above  for  moving  articles  through  a 
powder  spray  booth  could  conceivably  be 
adapted  to  transport  pipe,  rods,  wire  or  similar 
articles,  it  is  probable  tat  only  a  single  article  of 
this  nature  could  be  handled  at  one  time  to  assure 
the  proper  coating  is  applied.  Particularly  for 
smatl  gauge  wire  or  similar  articles,  this  would  be 
an  extremely  inefficent  and  uneconomical  use  of 
existing  powder  spray  booths. 

It  has  therefore  been  an  object  of  this  invention 
to  provide  a  method  and  apparatus  for  the  pow- 
der  coating  of  elongated  articles,  preferably  a 
number  of  such  articles  simultaneously. 

In  accordance  with  the  invention  an  apparatus 
for  coating  articles  moving  therethrough  with  a 
powder  material  comprises  a  powder  spray  booth 
having  a  pair  of  spaced,  opposed  end  walls  and 
electrostatic  powder  spray  gun  means  disposed 
within  the  powder  spray  booth  and  operable  to 
dispense  electrostatically  charged  powder  onto 
the  elongated  articles  for  coating  thereof,  charac- 
terised  in  that  one  of  the  end  walls  is  formed  with 
a  plurality  of  spaced,  first  openings  and  the  other 
of  the  end  walls  is  formed  with  a  plurality  of 
second,  spaced  openings  in  alignment  with  the 
first  openings,  the  first  and  second  openings  each 
being  formed  to  receive  at  least  one  of  the 
elongated  articles  when  moved  inwardly  through 
a  first  opening  and  outwardly  through  an  aligned 
second  opening,  in  that  a  partition  is  mounted 
between  adjacent  'first'  openings  in  one  end  wall 
and  extends  toward  the  other  end  wall,  adjacent 
partition  means  forming  individual  compart- 
ments  therebetween  in  which  respective  aligned 
first  and  second  openings  are  disposed,  to 
separate  the  elongated  articles  from  one  another, 
and  in  that  an  electrostatic  powder  spray  gun 
means  is  disposed  within  each  of  the  compart- 
ments. 

The  partitions  effectively  prevent  most  of  the 
powder  from  spray  guns  in  adjacent  compart- 
ments  from  disrupting  and/or  disturbing  the 
spraying  pattern  of  powder  within  each  individual 
compartment.  This  assures  even  and  complete 
coating  of  each  continuous  article. 

Preferably  at  least  one  upper  and  lower  electro- 
static  spray  gun  is  disposed  at  appropriate  inter- 
vals  along  each  of  the  compartments  so  as  to 
create  a  spraying  pattern  of  solid  particulate 
material  within  each  compartment  for  the  indivi- 
dual  continuous  articles. 

Although  the  compartmentalized  structure  of 
such  powder  spray  booths  is  different  from  exist- 
ing  powder  spray  booths,  it  has  been  found  that 
conventional  filtering  systems  may  be  utilized. 

Suitably  advancing  means  engage  each  elon- 
gated  article  and  operate  to  move  them  between 
respective  aligned  openings  through  the  powder 
spray  booth.  A  variety  of  known  means  for 

Description 

This  invention  relates  to  coating  systems,  and, 
more  particularly,  to  a  method  and  apparatus  for 
powder  coating  one  or  more  elongated  products  5 
such  as  wire,  rods  or  pipe  according  to  the 
preambles  of  claims  7  and  1  respectively. 

The  practice  of  electrostatic  spraying  of  protec- 
tive  liquid  coating  materials  such  as  paint  is  well 
established  and  commercially  practiced.  In  recent  10 
years,  however,  there  has  been  a  great  deal  of 
interest  and  development  in  electrostatic  spray- 
ing  of  solid  particulate  materials.  These  so-called 
powder  spraying  systems  enable  solid  paints  or 
other  coating  materials  to  be  applied  to  a  sub-  is 
strate  without  a  liquid  carrier  or  solvent.  Advan- 
tages  of  powder  spraying  systems  over  liquid 
spraying  systems  include  eliminating  the  cost  of 
the  liquid  carrier,  increased  ease  of  application 
and  control,  less  expensive  application  equip-  20 
ment,  a  wider  range  of  film  thickness  capability 
and  the  elimination  or  at  least  a  dramatic  reduc- 
tion  of  exhaust  gases  expelled  to  the  atmosphere. 

Electrostatic  powder  spray  systems  operate  on 
the  principle  of  transporting  a  finely  divided  25 
powder,  generally  on  the  order  of  from  10  to  50 
microns,  to  a  spray  gun  or  spray  head  while 
entrained  in  an  air  or  gaseous  stream.  The  pow- 
der  is  subsequently  transferred  from  the  gun  to 
the  substrate  by  an  electrostatic  charge  applied  to  30 
the  powder  and  an  opposite  charge  on  the  sub- 
strate.  Once  applied  to  the  substrate  the  powder 
is  generally  adhered  as  a  film  by  heat  fusion. 

Powder  spraying  systems  such  as  disclosed  in 
U.S.  Patent  No.  3,960,323  and  other  patents  35 
assigned  to  the  assignee  of  this  invention,  are 
currently  used  for  many  applications  and  are 
gaining  widespread  acceptance  commercially. 
Such  systems  generally  include  a  powder  spray 
booth  having  top,  bottom,  side  and  end  sections  40 
in  which  a  plurality  of  electrostatic  spray  guns  and 
a  powder  filtering  system  are  disposed.  In  most 
known  systems,  the  top  of  the  booth  is  formed 
with  a  slot  to  receive  an  endless  conveyor  along 
which  a  plurality  of  articles  to  be  coated  are  45 
disposed.  Each  of  the  articles  is  suspended  from 
the  conveyor  by  one  of  a  plurality  of  spaced  hooks 
or  other  convenient  means  to  place  them  in 
general  alignment  with  the  electrostatic  spray 
guns.  The  spray  guns  are  disposed  at  selected  so 
locations  within  the  powder  booth  to  create  a 
uniform  spray  pattern  of  powder  so  as  to  assure 
each  of  the  articles  passing  through  the  spray 
booth  receives  a  complete  and  even  coating  of 
powder.  55 

While  the  process  of  electrostatic  spraying  of 
solid  particulate  materials  has  been  applied  to  a 
variety  of  articles,  prior  to  this  invention  the 
coating  of  essentially  continuous  or  elongated 
articles  such  as  pipe,  rods  or  wire  has  generally  60 
been  conducted  by  other  methods  such  as  the 
electrostatic  spraying  of  a  liquid  coating.  For  the 
reasons  outlined  above,  coating  with  solid  par- 
ticulate  materials  is  much  more  desirable  than 
using  liquid  materials.  US-A-3  598  626  describes  65 
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openings  51.  Although  not  shown  in  the  draw- 
ings,  the  openings  51  and  53  may  be  made  larger 
or  smaller  and  in  shapes  other  than  circular 
depending  upon  the  type  of  elongated  article  to 

s  be  coated  in  spray  booth  13.  For  example,  pipe  of 
several  inches  in  diameter  could  be  accommo- 
dated  in  spray  booth  13  by  enlarging  openings  51 
and  53  and  providing  suitable  means  to  advance 
such  pipe  through  the  spray  booth  13. 

10  A  series  of  partitions  formed  of  a  thin  sheet 
material  and  each  labeled  with  the  reference 
numeral  59  are  mounted  at  one  end  to  the  end 
wall  45  and  extend  perpendicularly  thereto  longi- 
tudinally  along  at  least  a  portion  of  the  length  of 

15  spray  booth  13  where  they  are  secured  adjacent 
their  other  end  to  a  slat  61.  The  partitions  59  are 
mounted  in  the  space  between  adjacent  openings 
51  such  that  each  individual  wire  57  extending 
through  a  separate  opening  51  is  disposed  within 

20  an  isolated  compartment.58  formed  by  adjacent 
partitions  59.  As  shown  in  Figure  2,  one  of  the 
compartments  58  is  formed  by  a  partition  59  and 
the  side  wall  37.  In  addition,  it  should  be  under- 
stood  that  the  use  of  four  openings  51,  53  herein 

25  is  intended  only  as  an  illustration  of  the  apparatus 
and  a  greater  or  lesser  number  of  openings  could 
be  utilized  with  a  corresponding  number  of  parti- 
tions  59  as  desired. 

The  purpose  of  at  least  partially  isolating  each 
30  wire  57  within  a  separate  compartment  58  is  to 

control  the  spray  pattern  of  powder  applied  to 
such  wires  57.  As  shown  in  the  drawings,  a  lower 
rod  63  extends  between  side  wall  37  and  an 

'  interior  side  wall  71  of  the  filter  recovery  system 
35  15,  along  which  four  lower  electrostatic  spray 

guns  65  are  mounted.  Spray  guns  65  are  of  known 
construction  and  are  operable  to  apply  an  electro- 
static  charge  to  solid  particulate  material  or  pow- 
der  and  spray  such  powder  onto  a  substrate  such 

40  as  the  wires  57.  As  shown  in  the  drawings,  one 
spray  gun  65  is  disposed  below  each  of  the  wires 
57  within  each  of  the  compartments  58.  In  addi- 
tion,  an  upper  rod  67  is  disposed  between  side 
walls  37  and  39  a  distance  above  and  laterally 

45  spaced  from  lower  rod  63  and  end  wall  45.  The 
upper  rod  67  acts  as  a  mount  for  four  upper  spray 
guns  69,  which  are  identical  in  structure  and 
operation  to  lower  spray  guns  65.  To  assure 
complete  and  even  coverage  of  each  wire  57, 

so  there  is  an  upper  spray  gun  69  disposed  within 
each  compartment  58  immediately  above  the 
wires  57. 

Commercially  available  electrostatic  spray  guns 
produce  a  defined  spraying  pattern  of  powder  for 

55  the  coating  of  articles  within  a  spray  booth.  The 
spacing  of  such  spray  guns  within  a  powder  spray 
booth  and  the  volumetric  flow  of  powder  there- 
through  must  be  carefully  controlled  in  any  pow- 
der  spray  booth  to  achieve  the  desired  thickness 

60  and  coverage  of  the  powder  coating.  It  has  been 
found  that  for  continuous  articles  such  as  the  wire 
57,  the  compartmentalized  structure  provided  by 
partitions  59  in  spray  booth  13  is  necessary  to 
properly  control  the  spray  pattern  of  upper  and 

65  lower  spray  guns  65  and  69.  Accordingly,  one 

advancing  such  elongated  articles  through  the 
spray  booth  between  the  openings  in  the  end 
sections  may  be  used. 

The  invention  will  now  be  further  described  by 
way  of  example  with  reference  to  the  accompany- 
ing  drawings  in  which: 

Figure  1  is  an  overall  perspective  view  in  partial 
cross-section  of  a  powder  spraying  system  of  this 
invention; 

Figure  2  is  an  end  view  in  full  elevation  of  the 
powder  spray  system  of  Figure  1. 

Referring  to  the  drawings,  the  apparatus  for  the 
powder  coating  of  elongated  articles  is  labeled 
generally  with  the  reference  numeral  11.  The 
apparatus  11  in  one  embodiment  may  include  a 
spray  booth  13  having  a  base  portion  containing  a 
filter  recovery  system  15  and  an  absolute  filter  17 
connected  to  the  filter/recovery  system  15 
through  a  duct  19.  The  duct  19  connects  to  the 
filter/recovery  system  15  by  means  of  a  quick- 
disconnect  connection  21  mounted  in  hole  23 
formed  in  the  base  portion  of  the  spray  booth  13. 
Duct  19  communicates  the  interior  of  the  filter/ 
recovery  system  15  to  a  blower  27  associated  with 
absolute  filter  17  which  creates  a  negative 
pressure  in  the  filter  recovery  system  15  as  will  be 
more  fully  discussed  below.  The  blower  exhausts 
onto  a  plenum  29  having  filters  31  which  clean 
any  air  discharged  therethrough.  Other  filtering 
and  particulate  collection  systems  could  also  be 
used. 

The  spray  booth  13  defines  a  controlled  area  for 
spraying  powder  and  comprises  a  ceiling  section 
35,  opposed  side  walls  37  and  39  with  side  wall  37 
having  an  access  opening  41  formed  therein, 
opposed  end  walls  45  and  47  and  a  floor  area  49. 
As  mentioned  above,  prior  art  spray  booths 
generally  include  a  ceiling  section  having  an 
elongated  opening  to  receive  a  conveyor  upon 
which  articles  to  be  coated  are  disposed  for 
movement  through  the  spray  booth.  As  shown  in 
the  drawings,  the  ceiling  section  35  of  spray 
booth  13  is  continuous  although  it  may  be  open 
for  the  admission  of  air  into  the  booth  so  as  to 
obtain  proper  air  flow  volumes  and  velocity 
through  the  booth. 

To  accommodate  elongated  articles  such  as 
wire,  pipe  or  rods,  the  end  walls  45  and  47  of  the 
spray  booth  13  have  spaced  aligned  openings  51 
and  53,  respectively,  which  are  shaped  and  sized 
to  receive  a  particular  elongated  article  to  be 
coated.  As  shown  in  Figure  1,  a  reel  55  of  wires  57, 
which  reel  55  is  grounded,  is  disposed  adjacent 
the  spray  booth  13  in  alignment  with  the  open- 
ings  51  in  end  wall  45.  Although  a  plurality  of 
wires  57  are  shown  and  used  for  purposes  of 
illustration,  it  should  be  understood  that  other 
elongated  articles  such  as  rods,  pipes  and  the  like 
may  be  accommodated  by  the  apparatus. 

In  the  embodiment  shown  herein,  four  spaced 
openings  51  are  formed  in  end  wall  45  to  receive  a 
corresponding  number  of  wires  57  which  enter 
the  spray  booth  13  through  the  openings  51  and 
exit  spray  booth  13  through  the  four  openings  53 
formed  in  end  wall  47  which  are  aligned  with 
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may  be  removably  attached  to  the  bottom 
chamber  wall  81  by  any  suitable  means.  Although 
not  shown  in  the  figures,  the  holes  87  in  bottom 
chamber  wall  81  and  the  associated  static  car- 

5  tridge  filters  89  may  be  arranged  in  three  banks 
of,  6  filters  for  a  total  of  18  filters  to  achieve  an 
acceptable  filtering  capability. 

Below  the  banks  of  cartridge  filters  89,  each  of 
the  three  powder  collectors  77  tapers  down- 

10  wardly  in  the  shape  of  a  pyramid  to  receive 
excess  powder  from  the  air  within  spray  booth  13. 
At  the  apex  of  each  pyramid  shaped  powder 
collector  77  is  a  venturi  pump  91  or  other  suitable 
means  to  transport  the  collected  powder  to  a 

15  recycling  bin  or  other  storage  means  for  future 
use  or  discarding.  Other  means  for  transporting 
powder  from  the  collector  77  could  also  be  used. 

Interiorly  of  the  clean  air  chamber  79,  venturi 
throats  93  are  positioned  above  and  around  each 

20  of  the  holes  87  in  bottom  chamber  wall  81 
through  which  filtered  air  passes.  Air  solenoid 
means  (not  shown)  may  be  associated  with  each 
of  the  venturi  throats  93  to  provide  a  stream  of  air 
for  dislodging  excess  powder  which  may  collect 

25  therein.  Such  dislodged  powder  falls  77  into 
respective  powder  collectors. 

In  operating  the  powder  spraying  apparatus  11, 
the  blower  27  is  first  activated  to  create  a  negative 
pressure  in  the  clean  air  chamber  79  and  thereby 

30  cause  air  flow  inwardly  from  outside  the  spray 
booth  13  through  the  access  opening  41  in  side 
wall  37.  This  air  flow,  after  passing  through  the 
upper  portion  of  spray  booth  13,  flows  down- 
wardly  through  air  flow  passage  83  and  into  the 

35  powder  collectors  77.  The  air  flow  is  then  caused 
to  change  direction  from  generally  downwardly 
toward  the  powder  collectors  77,  to  an  upward 
direction  through  static  cartridge  filters  89  and 
into  clean  air  chamber  79.  The  now  filtered  air 

40  then  flows  through  the  duct  19  to  and  through  the 
absolute  filter  17  where  any  residual  power  which 
has,  passed  through  the  cartridge  filters  89  is 
extracted.  The  cartrdige  filters  89  are  generally 
effective  in  extracting  more  than  99%  of  the 

45  powder  entering  the  filter/recovery  system  15  so 
that  very  little  powder  reaches  the  filters  31  of 
absolut  filter  17.  Clean  air  is  then  exhausted  from 
the  absolute  filter  17  back  into  the  plant  or  to  the 
atmosphere. 

so  As  soon  as  the  air  flow  is  initiated  by  blower  27, 
the  powder  may  be  turned  on  and  sprayed  by 
upper  and  lower  spray  guns  65  and  69  onto  the 
wires  57  within  each  of  the  compartments  58 
formed  by  partitions  59.  As  mentioned  above,  the 

55  powder  particles  are  conventionally  charged  with 
a  high  voltage,  electrostatic  charge  with  the  wire 
57  or  other  continuous  article  being  grounded 
through  the  reel  55  or  other  means  utilized  to 
advance  such  articles  through  spray  booth  13. 

60  The  electrostatic  charge  increases  the  percentage 
of  powder  deposited  onto  the  wires  57  and  assists 
in  retaining  such  particles  on  wires  57. 

All  oversprayed  powder  is  maintained  in  the 
spray  booth  13  by  the  incoming  air  flow  through 

65  the  booth  openings  41.  The  oversprayed  material 

lower  spray  gun  65  and  one  upper  spray  gun  69, 
which  are  spaced  apart,  are  provided  for  each 
compartment  58  to  properly  coat  each  individual 
wire  57.  Such  partitions  59  at  least  partially  isolate 
the  individual  wires  57  from  one  another  and 
from  the  spray  guns  65,  69  in  an  adjacent  com- 
partment  58  to  achieve  the  proper  coating  thick- 
ness  and  coverage. 

Although  not  illustrated  in  the  drawings, 
additional  spray  guns  65,  69  may  be  utilized  and 
the  length  of  partitions  59  may  be  shortened  or 
extended,  depending  on  the  requirement  of  a 
particular  application.  For  example,  the  number 
and  flow  rate  of  spray  guns  65,  69  required  to 
properly  coat  a  relatively  thin  gauge  wire  would 
be  much  less  than  that  required  for  pipe  having  a 
6  inch  (15  cm)  diameter.  The  powder  spray  booth 
13  may  be  readily  adapted  to  accommodate  such 
wide  ranges  of  article  dimensions,  by  simply 
altering  the  length  of  partitions  59  and  providing 
more  or  less  electrostatic  spray  guns  65  and/or  69. 
Thus,  coating  of  large  pipes,for  example,  may 
require  the  lengthening  of  partitions  59  and  the 
addition  of  more  spray  guns  65  and/or  69  in 
comparison  to  the  embodiment  shown  in  the 
drawings. 

Referring  now  to  the  base  portion  of  the  spray 
booth  13,  the  details  of  the  filter/recovery  system 
15  utilised  herein  will  be  discussed.  The  structure 
and  operation  of  the  filter/recovery  system  15  are 
known  in  the  art  and  will  be  discussed  briefly 
herein  to  illustrate  the  complete  operation  of 
apparatus  11.  For  example,  one  cartridge  type 
fiter  recovery  system  suitable  for  use  in  combina- 
tion  with  the  booth  13  is  disclosed  in  Browning 
US  Patent  No.  4,277,260  issued  July  7,  1981.  The 
embodiment  of  the  filter/recovery  system  15 
shown  in  the  drawings  generally  includes  an 
interior  side  wall  71  ,  the  lower  portion  of  side  wall 
a  sloped  floor  area  49,  the  lower  portion  of  end 
walls  45  and  47  and  three  powder  collectors  77 
only  one  of  which  is  shown.  A  clean  air  chamber 
79  is  disposed  between  the  angled  floor  area  49 
and  extends  between  tne  upper  portion  of  side 
wall  39,  the  angled  floor  area  49,  the  upper 
porition  of  interior  side  wall  71  and  a  bottom 
chamber  wall  81. 

As  mentioned  above,  a  hole  23  is  formed  in  end 
wall  45  allowing  clean  air  chamber  79  to  com- 
municate  through  the  duct  19  with  absolute  filter 
17.  Thus,  a  negative  pressure  is  created  in  clean 
air  chamber  79  by  the  operation  of  blower  27 
which  draws  air  therethrough. 

The  interior  side  wall  71  extends  downwardly 
from  the  angled  floor  area  49  to  form  an  air  flow 
passage  83  between  it  and  the  side  wall  37.  The 
airflow  passage  83  is  elongated  in  the  direction  of 
travel  of  the  wire  57  within  spray  booth  13  and 
forms  a  path  for  the  excess  powder  which  does 
not  adhere  to  the  wire  57  to  flow  into  the  powder 
collectors  77. 

The  clean  air  chamber  79  is  provided  with 
multiple  holes  87  formed  in  the  bottom  chamber 
wall  81  each  of  which  is  capped  by  a  static 
cartridge  filter  89.  The  static  cartridge  filters  89 
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a  vertical  plane  perpendicular  to  said  end  walls 
(45,  47)  and  extending  therebetween. 

6.  Apparatus  as  claimed  in  any  preceding  claim 
wherein  the  powder  spray  booth  has  a  ceiling 

5  section,  base  section  and  a  pair  of  spaced, 
opposed  side  sections  each  formed  with  an 
access  opening. 

7.  A  method  of  simultaneuosly  coating  a  plu- 
rality  of  elongated  articles  with  a  powder  material 

10  using  a  spray  booth  having  opposed  end  walls 
each  formed  with  a  plurality  of  spaced  openings 
shaped  to  receive  at  least  one  elongated  article, 
the  spray  booth  being  separated  into  a  plurality  of 
compartments  by  partition  means  disposed 

15  between  each  of  said  spaced  openings,  the  com- 
partments  separating  elongated  articles  received 
by  respective  openings  from  one  another,  powder 
spraying  means  being  associated  with  each 
individual  compartment,  characterised  in  that 

20  elongated  members  are  moved  through 
respective  ones  of  the  spaced  openings  and  the 
corresponding  individual  compartments,  and 
coating  the  elongated  members  within  each  of 
the  individual  compartments  with  powder  from 

25  the  powder  spraying  means  associated  with  each 
of  the  compartments. 

Patentanspruche 

30  1.  Apparat  zur  Beschichtung  von  sich  durch 
diesen  bewegenden  langlichen  Gegenstanden 
mit  einem  Pulvermaterial,  umfassend  einen  Pul- 
verspruhkasten  mit  einem  Paar  in  einem  Abstand 
voneinander  und  einander  gegeniiber  ange- 

35  ordneter  Stirnwande  und  einer  innerhalb  des 
Pulverspruhkastens  befindlichen,  elektrostati- 
schen  Pulverspriihpistolenvorrichtung  zum  Ver- 
teilen  von  elektrostatisch  geladenem  Pulver  auf 
die  langlichen  Gegenstande  zwecks  deren 

40  Beschichtung,  dadurch  gekennzeichnet,  dalS  eine 
der  Stirnwande  (45)  mit  einer  Vielzahl  von  in 
einem  Abstand  voneinander  angeordneten, 
ersten  Offnungen  (51)  und  die  andere  der  Stirn- 
wande  (47)  mit  einer  Vielzahl  von  zweiten,  in 

45  einem  Abstand  voneinander  angeordneten  Off- 
nungen  ausgebildet  ist,  die  sich  in  einer  Linie  mit 
den  ersten  Offnungen  befinden,  wobei  die  ersten 
und  die  zweiten  Offnungen  jeweils  so  ausgebildet 
sind,  dalS  sie  wenigstens  einen  der  langlichen 

so  Gegenstande  (57)  aufnehmen,  wenn  diese  nach 
innen  durch  eine  erste  Offnung  und  nach  aus-sen 
durch  eine  in  einer  Linie  befindliche  zweite  Off- 
nung  bewegt  werden,  dadurch,  daft  zwischen 
benachbarten  'ersten'  Offnungen  (51)  in  einer 

55  Stimwand  (45)  eine  Trennung  (59)  angebracht  ist, 
die  in  Richtung  auf  die  andere  Stirnwand  (47) 
verlauft,  wobei  benachbarte  Trennvorrichtungen 
einzelne  Abteilungen  (58)  zwischen  sich  bilden,  in 
denen  sich  entsprechende,  in  einer  Linie  befindli- 

eo  che  erste  und  zweite  Offnungen  (51  und  53) 
befinden,  urn  die  langlichen  Gegenstande  vonein- 
ander  zu  trennen,  und  dadurch,  dalS  sich  inner- 
halb  jeder  der  Abteilungen  eine  elektrostatische 
Pulverspriihpistolenvorrichtung  (65,  69)  befindet. 

65  2.  Apparat  nach  Anspruch  1,  worin  die  Pulver- 

either  falls  by  gravity  to  the  bottom  of  the  spray 
booth  13  or  becomes  entrained  in  the  air  flow 
moving  downwardly  in*  the  spray  booth  13 
through  airflow  passage  83.  A  large  portion  of  the 
powder  entering  air  flow  passage  83  falls  by 
gravity  to  the  bottom  of  one  of  the  pyramid 
shaped  powder  collectors  77.  The  remaining  pow- 
der  is  airborne  and  it  either  falls  out  of  the  air  and 
collects  in  the  powder  collectors  77  as  the  air  flow 
is  changed  from  a  generally  downward  direction 
in  the  air  flow  passage  83  to  an  upward  direction 
toward  the  cartridge  filters  89,  or  such  powder 
filtered  out  of  the  air  is  by  cartridge  filters  89. 

Claims 

1.  An  apparatus  for  coating  elongated  articles 
moving  therethrough  with  a  powder  material 
comprising  a  powder  spray  booth  having  a  pair  of 
spaced,  opposed  end  walls  and  electrostatic  pow- 
der  spray  gun  means  disposed  within  the  powder 
spray  booth  and  operable  to  dispense  electro- 
statically  charged  powder  onto  the  elongated 
articles  for  coating  thereof  characterised  in  that 
one  of  the  end  walls  (45)  is  formed  with  a  plurality 
of  spaced,  first  openings  (51  )  and  the  other  of  the 
end  walls  (47)  is  formed  with  a  plurality  of  second, 
spaced  openings  in  alignment  with  the  first  open- 
ings,  the  first  and  second  openings  each  being 
formed  to  receive  at  least  one  of  the  elongated 
articles  (57)  when  moved  inwardly  through  a  first 
opening  and  outwardly  through  an  aligned 
second  opening,  in  that  a  partition  (59)  is 
mounted  between  adjacent  'first'  openings  (51)  in 
one  end  wall  (45)  and  extends  toward  the  other 
end  wall  (47),  adjacent  partition  means  forming 
individual  compartments  (58)  therebetween  in 
which  respective  aligned  first  and  second  open- 
ings  (51  and  53)  are  disposed  to  separate  the 
elongated  articles  from  one  another  and  in  that  an 
electrostatic  powder  spray  gun  means  (65,  69)  is 
disposed  within  each  of  the  compartments. 

2.  Apparatus  as  claimed  in  Claim  1  wherein  the 
powder  spray  gun  means  includes  at  least  one 
upper  powder  spray  gun  (69)  disposed  in  each  of 
the  compartments  above  the  path  of  an  elongated 
article  (57)  moving  therein,  and  at  least  one  lower 
powder  spray  gun  (65)  disposed  in  each  of  the 
compartments  (58)  below  the  path  of  the  elon- 
gated  article  and  spaced  from  the  one  upper 
spray  gun  in  each  respective  compartment. 

3.  Apparatus  as  claimed  in  Claim  1  or  2 
including  filter/recovery  means  (15)  and  absolute 
filter  means  (17)  adapted  for  the  collection  and 
filtering  of  excess  powder  dispensed  from  the 
dispensing  means  but  not  coating  the  elongated 
articles  (57). 

4.  Apparatus  as  claimed  in  any  of  the  preceding 
claims  wherein  the  powder  spray  gun  means 
includes  at  least  one  upper  powder  spray  gun  and 
lower  powder  spray  gun,  said  powder  spray  guns 
being  disposed  on  opposite  sides  of  said  articles 
and  spaced  from  one  another. 

5.  Apparatus  as  claimed  in  any  of  the  preceding 
claims  wherein  the  partitions  (59)  are  mounted  in 
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allonges  se  deplagant  a  travers  celui-ci  a  I'aide 
d'une  matiere  pulverulente  comportant  une 
cabine  de  projection  de  poudre  ayant  une  paire  de 
parois  d'extremite  espacees,  opposees  et  des 
pistoles  de  pulverisation  de  poudre  electro- 
statique  disposes  dans  la  cabine  de  projection  de 
poudre  et  pouvant  etre  actionnes  pour  distribuer 
la  poudre  chargee  electrostatiquement  sur  les 
articles  allonges  pour  leur  revetement,  caracterise 
en  ce  que  I'une  des  parois  d'extremite  (45)  est 
munie  d'une  piuralite  de  premieres  ouvertures 
espacees  (51)  et  I'autre  paroi  d'extremite  (47)  est 
munie  d'une  piuralite  de  secondes  ouvertures 
espacees  alignees  avec  les  premieres  ouvertures, 
les  premieres  ouvertures,  les  premieres  et 
secondes  ouvertures  etant  chacune  conformee 
pour  recevoir  au  moins  un  des  articles  allongees 
(57)  lorsqu'ils  se  deplacent  a  I'interieur  et  a 
travers  une  premiere  ouverture  et  a  I'exterieur  a 
travers  une  seconde  ouverture  alignee,  et  en  ce 
que  une  cloison  (59)  est  montee  entre  les  pre- 
mieres  ouvertures  adjacentes  (51)  dans  I'une  des 
parois  d'extremite  (45)  et  s'etend  vers  I'autre 
paroi  d'extremite  (47),  des  cloisons  adjacentes 
formant  des  compartiments  individuels  (58)  entre 
elles  dans  lesquels,  respectivement,  les  pre- 
mieres  et  secondes  ouvertures  alignees  (51  et  53) 
sont  disposees  pour  separer  les  articles  allongees 
les  uns  des  autres,  et  en  ce  que  des  pistolets  de 
pulverisation  de  poudre  electrostatique  (65,  69) 
sont  disposes  dans  chacun  des  compartiments. 

2.  Dispositif  selon  la  revendication  1,  dans 
lequel  les  pistoiets  de  pulverisation  de  poudre 
comportant  au  moins  un  pulverisation  de  poudre 
superieur  (69)  dispose  dans  chacun  des  comparti- 
ments  au-dessus  du  trajet  d'un  article  allonge  (57) 
se  deplagant  a  I'interieur,  et  au  moins  un  pistolet 
de  pulverisation  de  poudre  inferieur  (65)  dispose 
dans  chacun  des  compartiments  (58)  en-dessous 
du  trajet  de  I  'article  allonge  et  espace  du  pistoiet 
de  pulverisation  superieur  dans  chaque  comparti- 
ment  respectif. 

3.  Dispositif  selon  la  revendication  1  ou  2 
comportant  un  moyen  de  recuperation/filtrage 
(15)  et  un  moyen  de  filtrage  parfait  (17)  adapte 
pour  recueillir  et  filtrer  la  poudre  en  exces  distri- 
buee  par  les  moyens  de  distribution  mais  ne 
revetant  pas  les  articles  allonges  (57). 

4.  Dispositif  selon  I'une  queiconque  des  reven- 
dications  precedentes  dans  lequel  les  pistolets  de 
pulverisation  de  poudre  component  au  moins  un 
pistolet  de  pulverisation  de  poudre  superieur  et 
un  pistolet  de  pulverisation  de  poudre  inferieur, 
lesdits  pistolets  de  pulverisation  etant  disposes 
sur  les  cotes  opposes  desdits  articles  et  espaces 
I'un  de  I'autre. 

5.  Dispositif  selon  I'une  queiconque  des  reven- 
dications  precedentes  dans  lequel  les  cloisons 
(59)  sont  montees  dans  un  plan  vertical  perpendi- 
culaire  auxdites  parois  d'extremite  (45,  47)  et 
disposees  entre  elles. 

6.  Dispositif  selon  I'une  queiconque  des  reven- 
dications  precedentes,  dans  lequel  la  cabine  de 
projection  de  poudre  comporte  un  plafond,  une 
embase,  et  un  paire  de  parois  laterales  espacees 

spruhpistolenvorrichtung  wenigstens  eine  obere, 
in  jeder  der  Abteilungen  oberhalb  des  Weges 
eines  sich  darin  bewegenden  langlichen  Gegen- 
standes  (57)  befindliche  Pulverspriihpistole  (69), 
sowie  wenigstens  eine  in  jeder  der  Abteilungen  5 
(58)  unterhalb  des  Weges  des  langlichen  Gegen- 
standes  befindliche  und  in  einem  Abstand  von 
der  einen  oberen  Spriihpistole  in  jeder  entspre- 
chenden  Abteilung  angeordnete  untere  Spruhpi- 
stole  beinhaltet.  10 

3.  Apparat  nach  Anspruch  1  oder  2  mit  einer 
Filtrier/Ruckgewinnungsvorrichtung  (15)  und 
einer  absoluten  Fiitriervorrichtung  (17)  zum  Sam- 
meln  und  Filtrieren  von  uberschussigem  Pulver, 
das  von  der  Ausgabevorrichtung  ausgegeben  15 
wurde,  die  langlichen  Gegenstande  (57)  jedoch 
nicht  beschichtet. 

4.  Apparat  nach  einem  der  vorhergehenden 
Anspriiche,  worin  die  Pulverspriihpistolenvor- 
richtung  wenigstens  eine  obere  Pulverspruhpi-  20 
stole  und  eine  untere  Pulverspruhpistole  auf- 
weist,  wobei  sich  diese  Pulverspruhpistolen  auf 
den  genannten  Gegenstanden  gegenuberliegen- 
den  Seiten  in  einem  Abstand  voneinander  ange- 
ordnet  befinden.  25 

5.  Apparat  nach  einem  der  vorhergehenden 
Anspriiche,  worin  die  Trennungen  (59)  in  einer 
senkrechten  Ebene  lotrecht  zu  den  genannten 
Stirnwanden  (45,  47)  und  dazwischen  verlaufend 
befestigt  sind.  30 

6.  Apparat  nach  einem  der  vorhergehenden 
Anspriiche,  worin  der  Pulverspriihkasten  einen 
Deckenabschnitt,  ein  Bodenabschnitt  und  ein 
Paar  in  einem  Abstand  voneinander  und  einander 
gegeniiber  angeordneter  Seitenabschnitte  auf-  35 
weist,  die  jeweils  mit  einer  Eingangsoffnung 
gebildet  sind. 

7.  Verfahren  zum  gleichzeitigen  Beschichten 
einer  Vielzahl  von  langlichen  Gegenstanden  mit 
einem  Pulvermaterial  mit  Hilfe  eines  Spruhka-  40 
stens  mit  einander  gegenuberliegenden  Stirn- 
wanden,  die  jeweils  eine  Vielzahl  von  in  einem 
Abstand  voneinander  angeordneten  Offnungen 
aufweisen,  die  wenigstens  einen  langlichen 
Gegenstand  aufnehmen  konnen,  wobei  der  45 
Spriihkasten  zwischen  jeder  der  genannten,  in 
einem  Abstand  voneinander  angeordneten  Off- 
nungen  durch  Trennvorrichtungen  in  eine  Viel- 
zahl  von  Abteilungen  aufgeteilt  ist,  wobei  die 
Abteilungen  von  den  entsprechenden  Offnungen  50 
aufgenommene  langliche  Gegenstande  vonein- 
ander  trennen  und  wobei  zu  jeder  einzelnen 
Abteilung  Pulverspriihvorrichtungen  gehoren, 
dadurch  gekennzeichnet,  dalS  langliche  Elemente 
durch  die  jeweilige  der  im  Abstand  voneinander  55 
angeordneten  Offnungen  und  die  entsprechen- 
den  einzelnen  Abteilungen  bewegt  werden  und 
die  langlichen  Elemente  innerhalb  jeder  der  ein- 
zelnen  Abteilungen  mit  Pulver  von  der  zu  jeder 
der  Abteilungen  gehorigen  Pulverspruhvorrich-  eo 
tung  beschichtet  werden. 

Revendications 

1.  Un  dispositif  pour  le  revetement  d'articles  65 
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allonges  regus  par  les  ouvertures  respectives  I'un 
de  I'autre,  des  moyens  de  pulverisation  de  poudre 
etant  associes  avec  chaque  compartiment  indivi- 
duel,  caracterise  en  ce  que  les  elements  allonges 
sont  deplaces  respectivement  a  travers  certaines 
des  ouvertures  espacees  et  les  compartiments 
correspondants  individuels  et  le  revetement  des 
elements  allonges  effectue  dans  chacun  des 
compartiments  individuels  avec  la  poudre  prove- 
nant  des  moyens  de  pulverisation  de  poudre 
associes  avec  chacun  des  compartiments. 

et  opposees  presentant  chacune  une  ouverture 
d'acces. 

7.  Un  procede  de  revetement  simultane  d'une 
pluralite  d'articles  allonges  a  I'aide  d'une  matiere 
pulverulente  utilisant  une  cabine  de  projection 
ayant  des  parois  d'extremite  opposees  presentant 
chacune  une  pluralite  d'ouvertures  espacees 
conformees  pour  recevoir  au  moins  un  article 
allonge,  la  cabine  de  projection  etant  separee  en 
une  pluralite  de  compartiments  par  des  cloisons 
disposees  entre  chacune  desdites  ouvertures 
espacees,  les  compartiments  separant  les  articles 
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