
J  
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 
0  2 4 3   0 4 3   B 1  Cv  Publication  number: 

E U R O P E A N   PATENT  S P E C I F I C A T I O N  

©  Date  of  publication  of  patent  specification:  26.06.91  ©  Int.  C!.5:  B05B  5 / 0 4  

©  Application  number:  87303098.5 

@  Date  of  filing:  09.04.87 

Electrostatic  rotary  atomizing  liquid  spray  coating  apparatus. 

©  Proprietor:  NORDSON  CORPORATION 
555  Jackson  Street  P.  O.  Box  151 
Amherst  Ohio  44001  (US) 

@  Inventor:  Wacker,  Robert  L. 
125  Pleasant  Street 
Wellington,  Ohio  44090(US) 
Inventor:  Sharpiess,  John 
11643  Vermilion  Road 
Oberlin,  Ohio  44074(US) 
Inventor:  Murphy,  James  C. 
3409  Elmbrook  Drive 
Broadview  Heights,  Ohio  44147(US) 
Inventor:  Shuster,  Donald  E. 
416  Longfellow 
Elyria,  Ohio  44035(US) 
Inventor:  Knobbe,  Alan  J. 
675  Appleseed  Drive 
Lorain,  Ohio  44053(US) 

©  Priority:  18.04.86  US  853746 
13.02.87  US  14450 

@  Date  of  publication  of  application: 
28.10.87  Bulletin  87/44 

©  Publication  of  the  grant  of  the  patent: 
26.06.91  Bulletin  91/26 

©  Designated  Contracting  States: 
CH  DE  FR  GB  LI  SE 

©  References  cited: 
WO-A-85/01455 
FR-A-  1  547  354 
US-A-  4  576  827 

0   Representative:  Allen,  Oliver  John  Richard  et 
al 
Lloyd  Wise,  Tregear  &  Co.  Norman  House 
105-109  Strand 
London,  WC2R  OAE(GB) 

CQ 

CO 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person 
may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition 
shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 
has  been  paid  (Art.  99(1  )  European  patent  convention). 

a .  
UJ 

Rank  Xerox  (UK)  Business  Services 



EP  0  243  043  B1 

Description 

This  invention  relates  to  electrostatic  spray 
coating  and  more  particularly  to  electrostatic  liquid 
spray  coating  apparatus  utilizing  rotary  atomization. 

Electrostatic  spray  coating  apparatus  incorpo- 
rating  rotary  atomizers  have  been  available  for 
many  years.  Typically  a  conductive  cup  or  disc 
maintained  at  high  voltage  is  rotated  at  very  high 
speed  causing  liquid  coating  material  fed  to  the 
central  part  of  the  cup  or  disc  to  migrate  outwardly 
over  the  cup  or  disc  surface  under  centrifugal 
force,  eventually  leaving  the  cup  or  disc  at  the 
outer  edge  thereof  where  it  becomes  atomized. 
Because  the  atomizing  edge  of  the  cup  or  disc  is 
sharp,  the  high  voltage  applied  to  the  conductive 
cup  or  disc  causes  ionization  of  the  air  in  the 
region  of  the  atomizing  edge,  imparting  electro- 
static  charge  to  the  atomized  liquid  coating  par- 
ticles  in  a  manner  well  known  in  the  field  of  electro- 
static  spray  coating. 

Over  the  years  the  hazards  associated  with  the 
use  of  conductive  atomizing  cups  and  discs  main- 
tained  at  high  voltage,  which  take  the  form  of 
personnel  shock  and  ignition  when  combustible 
coatings  are  employed,  have  become  well  publicis- 
ed.  In  brief,  the  hazards  exist  by  virtue  of  the  fact 
that  substantial  electrical  energy  is  stored  in  ca- 
pacitive  form  by  a  conductive  cup  or  disc  main- 
tained  at  high  voltage  which  can  rapidly  discharge 
if  inadvertently  grounded  or  brought  near  a  ground- 
ed  object.  To  minimize  these  hazards  various  solu- 
tions  have  been  proposed.  For  example,  it  has 
been  proposed  to  make  the  atomized  cup  or  disc 
of  insulative  material  except  for  a  conductive  skin 
or  layer  which  is  provided  on  the  surface  of  the 
atomizing  member  to  conduct  high  voltage  to  the 
atomizing  edge  for  the  purpose  of  creating  ioniza- 
tion  thereat.  Another  proposal  involves  making  the 
atomizing  cup  or  disc  of  resistive  material. 

Previous  proposals  have  not  been  entirely  sat- 
isfactory  for  various  reason,  one  of  which  is  that  the 
resulting  transfer  efficiency  of  the  spray  apparatus 
has  not  been  sufficient  to  satisfy  those  desiring 
high  coating  transfer  efficiencies  in  the  range  of 
90%  and  above.  By  coating  transfer  efficiency  is 
meant  the  percentage  or  proportion  of  coating  ma- 
terial  emitted  from  the  spray  device  which  actually 
gets  coated.  Accordingly,  it  has  been  an  objective 
of  this  invention  to  provide  a  safe  electrostatic 
spray  device  of  the  rotary  atomizing  type  which 
affords  high  coating  transfer  efficiency. 

US  Patent  No.  4576827  describes  the  incor- 
poration  in  the  high  voltage  path,  between  the  high 
voltage  electrostatic  supply  and  the  charging  elec- 
trode  of  a  electrostatic  spray  system,  of  a  plurality 
of  continuous  silicon  carbide  fibres  electrically  con- 
nected  in  parallel.  A  rotary  atomization  coating  de- 

vice  is  described  in  which  an  electrode,  in  the  form 
of  a  bundle  of  continuous  silicon  carbide  fibres,  is 
carried  in  a  groove  positioned  adjacent  the  outer 
edge  of  the  atomizing  head.  A  second  electrode  is 

5  carried  on  the  body  of  the  device,  its  end  being 
adjacent  a  circular  conductor  also  formed  from 
continuous  silicon  carbide  fibres  mounted  on  the 
atomizing  head.  Electrical  connection  between  the 
first  electrode  and  the  circular  conductor  is  via  a 

w  network  of  silicon  carbide  fibres  circumferentially 
spaced  around  and  mounted  on  the  outer  surface 
of  the  atomizing  head. 

French  Patent  No.  1547354  describes  a  rotary 
atomization  electrostatic  spray  gun  in  which  air  is 

75  supplied  to  an  annular  passage  in  the  atomizing 
head  and  passes  to  a  plurality  of  air  passages  in 
the  head  which  exit  at  the  front  surface  thereof. 
The  jets  of  air  so  produced  converge  at  varying 
angles  on  the  central  axis  of  the  head  and  serve  to 

20  ensure  that  there  is  no  central  gap  in  the  circular 
paint  spray  pattern  produced  by  the  head.  The 
paint  is  charged  by  an  electrostatic  field  produced 
by  a  charged  metal  electrode  mounted  in  the  cen- 
tre  of  the  head,  which  head  is  formed  from  in- 

25  sulative  material  coated  with  conductive  or  semi- 
conductive  material. 

In  accordance  with  one  aspect  of  the  invention 
an  electrostatic  atomizing  liquid  spray  coating  ap- 
paratus  comprises  a  rotary  atomizer  of  insulative 

30  material  having  a  first  surface  over  which  liquid 
coating  can  flow  outwardly  to  an  atomizing  edge 
thereof  when  the  atomizer  is  rotated  about  its  axis 
of  rotation,  and  a  second  surface  separated  from 
the  first  surface  by  the  atomizing  edge,  a  circular 

35  ring-shaped  charging  electrode  carried  by  the  first 
surface  and  encircling  the  axis  of  rotation  being 
connected  to  a  circular  electrical  current-conduct- 
ing  element  mounted  on  the  second  surface  and 
encircling  the  axis  of  rotation,  wherein  at  least  one 

40  electrical  conductor  is  stationarily  mounted  on  the 
forward  section  of  the  body  of  the  apparatus,  the 
conductor  having  a  free  end  located  in  closely 
spaced  proximity  to  the  circular  electrical  current- 
conducting  element  for  transferring  electrostatic  en- 

45  ergy  thereto  when  the  stationary  electrical  conduc- 
tor  is  energized  form  a  high  voltage  source  charac- 
terised  in  that  the  charging  electrode  is  connected 
to  the  circular  electrical  current-conducting  element 
by  a  series  of  pins  which  extend  through  the  walls 

so  of  the  atomizer  between  the  circular  electrical 
current-conducting  element  and  the  charging  elec- 
trode,  in  that  a  plurality  of  circumferentially-spaced 
electrical  conductors  is  provided  and  in  that  the 
charging  electrode  is  flat  and  is  embedded  into  the 

55  first  surface  for  facilitating  contact  charging  of  liq- 
uid  coating  supplied  to  the  first  surface  when  the 
coating  flows  outwardly  over  the  first  surface  in 
contact  with  the  flat  charging  electrode  toward  the 

*. 
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rotary  atomizer  surface  when  the  coating  flows 
outwardly  over  the  surface  toward  the  atomizing 
edge  in  charging  relationship  to  the  rotary  atomizer 
charging  means. 

5  The  stationary  electrodes  facilitate  transfer  of 
electrostatic  energy  to  the  cup  electrode  when  the 
stationary  conductor  is  energized  from  a  high  volt- 
age  source,  enabling  contact  charging  of  liquid 
coating  supplied  to  the  surface  when  the  coating 

10  flows  under  centrifugal  force  outwardly  over  the 
surface  in  contact  with  the  charging  electrode  to- 
ward  the  atomizing  edge.  By  minimizing  the 
amount  of  conductive  material  incorporated  in  the 
rotating  atomizer,  electrical  energy  stored  in  ca- 

75  pacitive  form  by  the  atomizer  is  kept  within  safe 
limits,  while  providing  high  transfer  efficiency  due 
to  the  arrangement  of  the  plural  stationary  elec- 
trodes  and  their  associated  circular  moving  current- 
conducting  element  on  the  rotating  atomizer  and 

20  the  contact  charging  provided  by  the  conductive 
electrode  which  is  embedded  in  the  surface  of  the 
atomizer  over  which  the  coating  flows  under  centri- 
fugal  force  as  it  migrates  toward  the  atomizing 
edge. 

25  In  a  preferred  form  the  safety  of  spray  appara- 
tus  is  even  further  enhanced  by  fabricating  of  semi- 
conductive  material  the  circular  contact-charging 
electrode  and  its  associated  circular  current-con- 
ducting  element  and  the  connecting  means  there- 

30  between. 
In  order  still  further  to  improve  the  safety  of  the 

spray  apparatus,  the  free  ends  of  the  electrodes 
which  transfer  electrical  energy  to  the  contact  elec- 
trode  located  inside  the  cup  as  well  as  the  external 

35  ring  electrode  and  the  exterior  of  the  cup  are 
preferably  protected  from  damage  and  inadvertent 
contact  by  being  located  substantially  within  the 
recess  in  which  the  cup  rotates. 

The  support  body  of  the  spray  apparatus  in 
40  which  the  drive  means  for  the  rotary  atomizer  is 

encased  may  be  provided  within  a  generally  cylin- 
drical  exterior  shape  and  in  three  sections,  the 
diameter  of  the  intermediate  section  being  substan- 
tially  less  than  that  of  the  forward  and  rear  body 

45  sections,  to  define  an  annular  cavity  therebetween 
in  which  are  located  the  liquid  coating  and  cleans- 
ing  solvent  valves  for  controlling  the  flow  of  liquid 
coating  and  solvent  to  the  rotary  atomizer.  This 
enables  the  liquid  coating  and  solvent  valves  to  be 

50  located  not  only  in  close  proximity  to  the  rotary 
atomizer,  but  also  to  be  located  within  the  overall 
envelope  of  the  support  body  which  houses  the 
rotary  drive  assembly  for  the  atomizer. 

To  facilitate  mounting  of  the  spray  apparatus  to 
55  a  post  or  the  like,  a  mounting  bracket  is  preferably 

provided  of  desired  length  from  which  project  in  a 
forward  direction  several  spaced  parallel  columns 
which  at  their  forward  end  mount  the  support  body 

atomizing  edge. 
An  annular  air  ring  provided  with  a  circular 

array  of  forwardly  directed  air  jet-defining  ports 
may  be  removably  mounted  to  the  front  of  the 
support  body.  The  air  ring  may  include  an  annular 
recess  in  the  rear  wall  thereof,  to  function  as  a 
circular  manifold  for  distributing  air  to  the  circular 
array  of  passages  to  establish  air  jets  for  shaping 
the  atomized  liquid  coating  spray.  The  air  ring  rear 
wall  preferably  also  includes  an  annular  recess 
which  encloses  a  singular  circular  conductor  which 
is  supplied  with  high  voltage  from  the  remote  elec- 
trostatic  source.  The  circular  conductor  may  have 
connected  to  it  the  plural  stationary  conductors 
which  transfer  electrostatic  energy  to  the  charging 
electrode  of  the  cup. 

In  accordance  with  another  aspect  of  the  inven- 
tion  an  electrostatic  atomizing  liquid  spray  coating 
apparatus  comprises  a  support  body  of  insulative 
material  having  a  front  surface,  a  rotary  atomizer  of 
insulative  material  having  an  axis  of  rotation,  and  a 
surface  over  which  liquid  coating  can  flow  out- 
wardly  to  an  atomizing  edge  thereof  when  the 
atomizer  is  rotated  about  the  axis  of  rotation,  the 
rotary  atomizer  including  means  for  charging  liquid 
coating  material,  drive  means  incorporated  in  the 
support  body  drivingly  mounting  the  rotary  atom- 
izer  to  the  support  body  for  rotating  the  rotary 
atomizer  about  the  axis  of  rotation,  means  fab- 
ricated  of  insulative  material  for  supplying  liquid 
coating  to  the  surface  of  the  rotary  atomizer  when 
the  atomizer  is  rotating,  air  flow  means  comprising 
a  circular  array  of  air  passages  provided  on  a  front 
surface  of  an  annular  ring  detachably  mounted  to 
the  support  body  and  a  first  annular  recess  in  the 
annular  ring  communicating  with  the  circular  array 
of  air  passages  for  supplying  air  thereto  to  estab- 
lish  a  circular  array  of  air  jets  for  shaping  the 
pattern  of  atomized  liquid  coating,  and  means  for 
transferring  electrostatic  energy  to  the  atomizer 
charging  means  from  a  high  voltage  source  charac- 
terised  in  that  the  annular  ring  has  a  rear  surface  in 
contact  with  the  front  surface  of  the  support  body, 
the  first  annular  recess  and  a  second  annular  re- 
cess  being  provided  in  the  rear  surface  of  the 
annular  ring,  and  in  that  the  means  for  transferring 
electrostatic  energy  comprises  a  circular  conductor 
mounted  in  the  second  annular  recess  and  plural 
circumferentially-spaced  electrical  conductors 
stationarily  mounted  to  the  annular  air  ring,  the 
conductors  each  having  a  rear  end  connected  to 
the  circular  conductor  and  a  forward  free  end  lo- 
cated  in  closely  spaced  proximity  to  the  rotary 
atomizer  charging  means  for  transferring  electro- 
static  energy  thereto  when  the  stationary  electrical 
conductors  are  energized  from  a  high  voltage 
source  connected  to  said  circular  conductor  for 
facilitating  charging  of  liquid  coating  supplied  to  the 
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Figure  1  is  a  side  elevational  view,  partially  in 
cross  section,  of  one  embodiment  of  rotary  atomiz- 
ing  liquid  spray  coating  device  of  this  invention. 

Figure  2  is  a  side  elevational  view,  in  cross 
5  section,  of  the  front  section  of  the  rotary  atomizing 

liquid  spray  coating  device  depicted  in  Figure  1, 
showing,  among  other  things,  the  general  relation- 
ship  of  the  atomizing  cup  and  its  rotary  drive,  air 
jets  for  shaping  the  atomized  coating  spray,  high 

w  voltage  circuit  paths,  and  liquid  coating  flow  path 
and  associated  valve. 

Figure  3  is  a  cross-sectional  view  along  line  3- 
3  of  Figure  2  showing,  among  other  things,  portions 
of  the  liquid  coating  and  solvent  flow  paths  to  the 

75  rotary  atomizing  cup,  as  well  as  the  general  loca- 
tion  of  their  respective  valves,  a  portion  of  the  air 
path  for  shaping  the  liquid  coating  spray  pattern, 
and  the  electrical  conductors  which  transmit  high 
voltage  to  the  ring-shaped  liquid  coating  charging 

20  electrode  mounted  inside  the  atomizing  cup. 
Figure  4  is  a  cross-sectional  view  along  line  4- 

4  of  Figure  3  showing  the  flow  passages  and 
valving  for  solvent  for  cleansing  the  exterior  of  the 
rotary  atomizing  cup. 

25  Figure  5  is  a  cross-sectional  view  along  line  5- 
5  of  Figure  3  showing  a  portion  of  the  path  for  the 
air  for  shaping  the  atomized  liquid  spray  coating 
pattern. 

Figure  6  is  a  cross-sectional  view  along  line  6- 
30  6  of  Figure  1  showing  the  general  relationship  of 

the  support  columns  between  the  front  and  rear 
body  sections  of  the  spray  device,  the  housing, 
and  the  dump  valve. 

Figure  7  is  a  cross-sectional  view  along  line  7- 
35  7  of  Figure  1  showing  the  general  relationship  of 

the  valves  for  the  liquid  coating  material  and  the 
solvent  for  cleansing  the  interior  and  exterior  of  the 
rotary  liquid  atomizing  cup. 

Figure  8  is  a  cross-sectional  view  along  line  8- 
40  8  of  Figure  3  showing  the  flow  passages  and 

valving  for  cleansing  the  interior  of  the  rotary  atom- 
izing  cup. 

Figure  9  is  a  cross-sectional  view  along  line  9- 
9  of  Figure  1  showing  the  rear  body  section  of  the 

45  spray  device,  support  columns,  and  various  air  and 
solvent  hoses. 

Figure  10  is  a  front  view  of  an  alternate  em- 
bodiment  of  the  discharge  nozzle  of  a  rotary  atom- 
izing  spray  coating  apparatus  in  accordance  with 

50  the  invention. 
Figure  1  1  is  a  partial  cross-sectional  view  taken 

on  line  11-11  of  Figure  10. 
With  reference  to  Figures  1  and  2,  a  rotary 

atomizing  liquid  spray  coating  device  is  shown 
55  which  includes  a  support  body  10  having  a  front  or 

forward  section  12  and  a  rearward  section  14  be- 
tween  which  is  positioned  an  intermediate  section 
16.  The  body  sections  12,14,  and  16  are  generally 

of  the  spray  apparatus  housing  the  various  valves 
and  the  drive  assembly  for  the  rotary  atomizing 
element.  In  a  preferred  form,  one  of  the  columns  is 
hollow  for  housing  an  electrostatic  energy-conduct- 
ing  core  for  transporting  high  voltage  electrostatic 
energy  between  a  remote  high  voltage  source  and 
the  stationary  electrodes  which  are  located  in  close 
proximity  to  the  circular  conducting  element  on  the 
rotating  atomizer  which  is  connected  to  the  circular 
charging  electrode.  In  the  preferred  embodiment, 
the  hollow  column  also  encases  a  gun  resistor 
which  is  in  series  with  the  stationary  conductor. 

In  one  preferred  form  the  stationary  conductors 
are  located  in  sheaths  which  are  removably  thread- 
ed  into  suitably  threaded  bores  in  the  front  surface 
of  the  air  ring.  The  sheaths  may  also  house  charg- 
ing  resistors  in  series  circuit  with  the  stationary 
conductors.  The  foregoing  construction  has  been 
found  to  be  relatively  simple  in  manufacture,  as- 
semble  and  maintain. 

In  an  alternative  embodiment,  the  annular  air 
ring  takes  the  form  of  a  cap  having  an  outer  face 
which  is  aerodynamical  ly  contoured  to  help  avoid 
eddy  currents  generated  by  the  flow  of  air  along 
the  outside  surface  of  the  rotary  atomizer  cup.  This 
improves  transfer  efficiency  and  reduces  fouling  of 
the  sprayer  with  coating  material  by  helping  to 
avoid  drawing  the  spraying  pattern  back  toward  the 
sprayer.  The  base  of  the  cap  may  then  include  a 
groove  which  encloses  a  first  circular  conductor 
which  is  supplied  with  high  voltage  from  the  remote 
electrostatic  source  while  the  outer  face  of  the  cap 
includes  a  repulsion  ring  recessed  about  its  periph- 
ery.  The  repulsion  ring  is  preferably  electrically 
connected  to  the  first  circular  conductor  as  to  be 
energized  with  at  the  same  electrical  polarity  as  the 
charge  imparted  to  the  atomized  droplets  of  coat- 
ing  material  in  order  to  further  enhance  transfer 
efficiencies  and  avoid  the  buildup  of  coating  ma- 
terial  on  the  sprayer. 

Instead  of  using  sheaths  threaded  into  an  air 
ring,  in  the  alternative  embodiment  the  plural  sta- 
tionary  conductors  and  associated  charging  resis- 
tors  may  be  embedded  within  the  cap.  This  pro- 
tects  and  stabilizes  the  charging  resistors  and  as- 
sociated  leads  and  helps  shorten  the  overall  length 
of  the  spray  apparatus.  The  cap  preferably  in- 
cludes  a  slightly  oversized  recess  in  which  the 
atomizing  cup  is  disposed  to  thereby  define  a  gap 
between  the  wall  of  the  recess  and  the  outer  sur- 
face  of  the  cap.  To  help  prevent  the  charging 
electrodes  from  being  accidentally  contacted,  the 
free  ends  thereof  and  the  circular  conductor  on  the 
outside  of  the  atomizing  cup  are  each  preferably 
located  substantially  within  the  gap. 

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



EP  0  243  043  B1 

nected  to  a  conventional  high  voltage  electrostatic 
supply  (not  shown)  in  a  manner  to  be  described, 
charges  the  liquid  coating  material  by  contact  as  it 
passes  thereover  in  its  movement  from  passages 

5  36  in  wall  20c  to  the  forward  atomizing  edge  42  of 
the  cup  whereat  the  liquid  is  centrifugal  ly  atomized 
to  form  spray  pattern  29. 

Disposed  rearward  ly  of  the  body  10  and 
spaced  therefrom  is  a  mounting  bracket  50.  Brack- 

10  et  50  consists  of  a  circular  plate  52  and  a  rearwar- 
dly  extending  collar  54.  The  plate  52  and  the  collar 
54  are  provided  with  a  through  bore  into  which  can 
be  positioned  a  circular  post  56  supported  in  any 
suitable  manner  by  a  spray  reciprocating  device, 

75  stationary  pedestal,  or  the  like.  A  locking  screw  58 
threaded  radially  into  the  wall  of  collar  54  is  pro- 
vided  for  locking  the  bracket  50  on  the  post  56. 

Extending  between  the  circular  plate  52  and 
the  rear  surface  60  of  the  rear  section  14  of  the 

20  body  10  are  several  mounting  posts  or  columns  62, 
64  and  66.  Columns  64  and  66  can  be  fastened  in 
any  suitable  manner  to  the  plate  52  and  the  rear 
wall  60  of  the  rear  section  14  of  the  body  10.  For 
example,  columns  64  and  66  can  be  threaded  at 

25  their  forward  ends  and  screwed  into  suitable  pro- 
vided  threaded  bores  in  the  rear  wall  60  of  the  rear 
section  14  of  the  body  10.  The  columns  64  and  66 
at  their  rearward  ends  may  be  provided  with  re- 
duced  diameter  portions  which  extends  through 

30  suitably  provided  bores  in  the  plate  52  such  that 
they  project  rearwardly  (leftwardly  as  viewed  in 
Figure  1)  of  rear  surface  55  of  the  plate  52.  By 
providing  threads  on  the  reduced  diameter  portion 
of  the  rear  ends  of  the  columns  64  and  66  which 

35  project  rearwardly  of  the  plate  surface  55,  nuts  can 
be  used  to  secure  the  rearward  ends  of  the  col- 
umns  64  and  66  to  the  plate  52,  as  is  done  with  the 
rear  end  of  column  62  in  a  manner  to  be  de- 
scribed. 

40  The  support  column  62  at  its  rear  or  left  end 
has  a  reduced  diameter  portion  62c  which  passes 
through  a  suitable  bore  in  plate  52,  extending  rear- 
wardly  of  surface  55  thereof.  A  nut  62d  threadedly 
engages  the  column  end  portion  62c  to  secure 

45  column  62  to  plate  52.  The  support  column  62  at 
its  forward  end  passes  through  a  suitably  provided 
bore  70  in  the  rear  section  14  of  body  10  and 
extends  forwardly  to  the  rear  wall  12a  of  the  for- 
ward  body  section  1  2.  The  forwardmost  portion  62a 

50  of  the  column  62  is  of  reduced  diameter  and 
threaded  such  that  it  will  threadably  engage  a 
suitable  threaded  bore  72  formed  in  the  rear"  sur- 
face  1  2a  of  the  forward  body  section  1  2. 

The  column  62  is  provided  with  an  axial  inter- 
55  nal  bore  62b  within  which  is  positioned  a  high 

voltage  insulated  cable  74  connected  at  its  rear- 
ward  end  to  a  high  voltage  electrostatic  supply  (not 
shown).  The  cable  74  at  its  forward  end  74a  con- 

cylindrically  shaped.  The  diameter  of  the  forward 
and  rear  body  sections  12  and  14  are  substantially 
the  same.  The  diameter  of  the  intermediate  body 
section  16  is  substantially  less  than  that  of  the 
body  sections  12  and  14,  defining  therebetween  an 
annular  cavity  18  within  which  can  be  located  and 
mounted,  as  will  be  described  in  more  detail  here- 
after,  various  valves  for  controlling  the  flow  of  liquid 
coating  material  and  solvent  for  cleansing  the  inte- 
rior  and  exterior  of  the  rotary  atomizing  cup  de- 
scribed  hereafter. 

A  rotary  atomizing  cup  20  extends  forwardly 
from  the  front  surface  22  of  the  forward  body 
section  12.  Removably  secured  to  the  front  surface 
22  of  the  forward  section  12  of  the  body  10  in  any 
suitable  manner,  such  as  by  bolts,  threaded  en- 
gagement,  or  the  like,  is  an  annular  ring  24.  The 
ring  24  includes  a  circular  air  passage  or  manifold 
26  formed  in  the  rear  surface  thereof  from  which 
extend  forwardly  a  plurality  of  circularly  arranged 
air  ports  28  for  establishing  a  circular  array  of  air 
jets  for  shaping  the  atomized  liquid  coating  spray 
pattern  29  formed  at  the  forward  edge  or  rim  42  of 
the  atomizing  cup  20. 

As  noted,  extending  forwardly  from  the  forward 
section  12  of  the  body  10  is  the  rotary  atomizing 
cup  20.  Cup  20  is  drivingly  mounted  on  a  shaft  23 
for  rotation  about  its  axis.  The  cup  drive  shaft  23 
extends  through  a  bore  12b  in  forward  body  sec- 
tion  12  and  an  air  or  ball  bearing  25  of  a  conven- 
tional  commercially  available  type  located  within  a 
suitably  configured  bearing  cavity  or  bore  27  in 
intermediate  body  section  16.  Shaft  23  is  driven  at 
its  rear  (left  as  viewed  in  Figure  2)  by  a  rotary 
actuator  31  ,  such  as  an  air-driven  turbine,  also  of  a 
conventional  commercially  available  type  which  is 
located  rearwardly  of  the  bearing  25  in  a  turbine 
cavity  or  bore  31  a  in  rear  body  section  1  4.  A  liquid 
coating  control  valve  33  mounted  to  the  rear  sur- 
face  of  the  flange-defining  portion  of  the  forward 
section  12  of  the  body  10  controls  the  flow  of  liquid 
coating  material  to  a  coating  nozzle  30  via  a  pas- 
sage  32  formed  in  the  forward  section  12  of  the 
body  10.  Liquid  coating  under  slight  pressure  ex- 
iting  nozzle  30  enters  an  annular  cavity  34  formed 
in  the  rear  section  of  the  cup  20.  Under  centrifugal 
force  due  to  the  rotation  of  cup  20  by  drive  shaft 
23,  the  liquid  coating  material  in  the  annular  cavity 
34  passes  radially  outwardly  and  forwardly  through 
a  series  of  coating  passages  36  in  radial  cup  wall 
20c  to  a  forward  cup  cavity  38.  Once  in  the  forward 
cup  cavity  38  the  liquid  coating  moves  radially  and 
forwardly  along  a  first  surface  defined  by  interior 
cup  wall  40  toward  the  forward  atomizing  edge  42 
of  the  cup  20  whereat  it  is  atomized  under  centri- 
fugal  force  to  form  the  atomized  spray  pattern  29. 
A  flat  circular  ring-shaped  charging  electrode  46 
embedded  in  the  interior  wall  40,  which  is  con- 
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Surrounding  the  bracket  50  and  body  10,  as 
well  as  the  various  valves,  is  a  tubular  housing,  as 
best  shown  in  Figure  1,  for  enclosing  the  various 
operating  components  of  the  spray  device.  The 

5  housing  is  preferably  fabricated  of  insulative  ma- 
terial. 

The  liquid  coating  valve  33,  which  may  be  of 
any  conventional  type,  preferably  includes  a  valve 
body  120  having  a  stepped  diameter  bore  122. 

w  Located  in  the  forward  end  of  the  bore  122  is  a 
valve  seat  insert  mount  124  having  a  bore  126 
within  which  is  positioned  a  valve  seat  insert  128 
having  an  axial  passage  128a  which  is  normally 
blocked  by  a  ball  valve  element  130  formed  at  the 

75  forward  end  of  a  reciprocable  rod  132  which  is 
normally  forwardly  biased  to  close  the  valve  by  a 
spring-biased  air-operated  piston  134  secured  to 
the  rear  end  132a  of  the  shaft  132.  A  spring  135 
normally  biases  the  piston  134  in  a  forward  direc- 

20  tion  (rightwardly  as  viewed  in  Figure  2).  An  air 
chamber  136  connects  to  a  source  of  pressurized 
air  via  a  passage  138  in  the  wall  of  the  rear  portion 
of  the  valve  body  120.  When  pressurized  air  is 
admitted  into  the  chamber  136  via  passage  138 

25  under  control  of  means  not  shown,  the  piston  134 
is  urged  rearwardly  (leftwardly)  to  unseat  the  ball 
valve  element  130  relative  to  the  seat  of  the  seat 
insert  128,  interconnecting  passage  128a  with  a 
liquid  coating  chamber  142.  Chamber  142  commu- 

30  nicates  with  a  source  of  pressurized  liquid  coating 
(not  shown)  via  a  passage  144  formed  in  the  wall  of 
the  valve  body  120  which  connects  to  a  coating 
supply  conduit  145. 

Thus,  when  pressurized  air  is  admitted  into 
35  cavity  136  via  passage  138  urging  the  piston  134 

rearwardly  and  unseating  the  valve  ball  element 
130,  pressurized  liquid  coating  in  chamber  142 
passes  through  passageway  128a  into  the  pas- 
sageway  32  of  the  forward  body  section  1  2  where- 

40  upon  it  exits  under  pressure  from  the  nozzle  30 
into  the  rear  cavity  34  of  the  rotary  cup  20.  In  a 
manner  described  heretofore,  the  liquid  coating 
material  in  rear  cavity  34  flows  through  passages 
36  along  interior  wall  40  of  the  forward  cavity  38 

45  over  flat  ring  electrode  46  whereat  the  coating 
material  is  electrostatically  charged.  Eventually  the 
charged  electrostatic  coating  is  atomized  at  the 
forward  edge  42  of  the  cup  20  to  form  spray 
pattern  29. 

so  Air  cavity  136  and  coating  cavity  142  are  sepa- 
rated  by  suitable  seals  150  which  permit  axial 
reciprocation  of  the  rod  132.  The  cavity  142  of  the 
valve  33  connects  via  passage  152  formed  in  the 
wall  of  the  valve  body  120  to  the  conduit  82, 

55  ultimately  being  passed  to  a  waste  receptacle  86 
via  the  dump  valve  80  and  the  conduit  88.  The 
dump  valve  80  is  substantially  identical  to  the  valve 
33,  except  it  has,  in  addition  to  a  single  inlet 

nects  to  a  gun  resistor  76.  An  electrical  conductor 
78  extends  between  the  forward  end  of  the  gun 
resistor  for  energizing  the  electrode  46  in  a  manner 
to  be  described  in  more  detail  hereafter. 

As  shown  in  Figure  1  ,  a  dump  valve  80  moun- 
ted  to  the  forward  wall  57  of  the  plate  52  connects 
to  the  liquid  coating  valve  33  via  a  flexible  conduit 
82  and  to  a  waste  receptacle  86  via  a  conduit  88. 
Dump  valve  80  diverts  cleansing  solvent  from  coat- 
ing  valve  33  during  color  change  operations  in  a 
manner  well  known  in  the  art. 

Mounted  to  the  rear  surface  12a  of  the  flange- 
defining  portion  of  the  forward  body  section  1  2,  in 
addition  to  the  coating  control  valve  33,  are  solvent 
valves  90  and  92  which  control  the  flow  of  solvent, 
in  a  manner  to  be  described,  to  the  exterior  of  the 
rotary  atomizing  cup  20  and  the  interior  of  the 
rotary  atomizing  cup,  respectively,  as  shown  in 
Figures  3,  4,  7,  and  8.  Valves  90  and  92  are 
located  in  the  annular  cavity  1  8. 

The  rotary  atomizing  cup  20,  as  best  seen  in 
Figure  2,  includes  a  frusto-conical  tubular  section 
20a  and  a  nub  20b  which  are  interconnected  by 
radial  wall  20c  which  collectively  define  the  rear 
annular  cavity  34  and  the  forward  cavity  38.  The 
non-uniform  cross  section  of  the  tubular  section  20 
increases  along  the  axis  thereof  in  the  direction  of 
the  atomizing  edge  42.  The  nub  20b  is  provided 
with  a  tapered  bore  20f  which  snugly  engages  a 
similarly  tapered  portion-  23a  of  the  drive  shaft  23. 
The  forward  end  23b  of  the  drive  shaft  23  is 
threaded  for  threadedly  receiving  a  retaining  nut 
100  which  locks  the  nub  20b  of  the  cup  20  in  place 
on  the  drive  shaft  23.  Embedded  in  the  outer 
surface  20d  of  the  frusto-conical  section  20a  of  cup 
20  is  a  circular  current-conducting  flat  ring  element 
102,  preferably  of  semiconductive  material.  Ring 
element  102  is  electrically  connected  to  the  flat 
electrode  46,  which  is  also  preferably  fabricated  of 
semiconductive  material,  via  a  series  of  conducting 
means  in  the  form  of  pins  104  seated  in  suitably 
provided  bores  in  the  cup  section  20a.  The  pins 
104,  which  are  preferably  of  semiconductive  ma- 
terial,  at  their  opposite  ends  are  in  electrical  con- 
tact  with  the  confronting  surfaces  of  the  ring  102 
and  the  electrode  46.  The  cup  20  is  preferably 
made,  of  insular  material,  as  is  the  nut  100,  shaft 
23,  bearing  25,  annular  ring  24,  body  10,  rotary 
actuator  31,  valves  33,  80,  90  and  92,  and  asso- 
ciated  fluid  conduits,  mounting  bracket  50,  and 
mounting  columns  62,  64  and  66  for  the  purpose  of 
minimizing  the  storage  of  electrical  energy  in  ca- 
pacitive  form  in  the  spray  coating  device.  A  pre- 
ferred  type  of  insulating  material  for  the  cup  20  is 
PEEK  (polyetheretherketone)  available  from  I.C.I,  of 
America,  and  for  the  remaining  insulative  elements 
if  ERTALYTE  (polyester)  available  from  Erta  Incor- 
porated,  Malvern,  Pennsylvania. 
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surface  of  the  atomizing  cup  20.  The  only  dif- 
ference  between  the  solvent  cleansing  nozzle  94 
and  valve  assembly  92  for  cleansing  the  interior  of 
the  cup  20  and  the  nozzle  170  and  valve  90  for 

5  cleansing  the  exterior  of  the  cup  is  that  the  nozzle 
94  for  cleansing  the  interior  of  the  cup  projects 
from  the  forward  surface  section  22a  of  the  forward 
body  section  1  2  into  the  rear  cavity  34  of  the  cup 
20.  The  coordination  of  the  various  valves  to  effect 

w  color  change  and  the  flushing  of  the  valves,  noz- 
zles,  associated  passages,  hoses,  and  the  like  and 
cleansing  the  interior  and  exterior  of  the  atomizing 
cup  is  accomplished  in  accordance  with  proce- 
dures  well  known  in  the  art,  and  therefore  are  not 

75  further  discussed  herein. 
A  source  of  pressurized  solvent  180  feeds  a 

hose  174  which  provides  solvent  to  the  valve  90  for 
controlling  the  flow  of  solvent  for  cleaning  the  ex- 
terior  of  the  cup  20  and  to  supply  a  hose  175 

20  which  supplies  solvent  to  the  valve  92  which  con- 
trols  the  flow  of  cleansing  solvent  to  the  interior 
cavity  34  of  the  atomizing  cup  20. 

A  source  of  pressurized  air  185  connects  to 
hoses  186  and  188  which  are  input  to  the  air 

25  turbine  31  for  driving  and  braking  the  turbine  rotor, 
respectively,  the  shaft  23  and  ultimately  the  atomiz- 
ing  cup  20.  A  hose  190  vents  exhaust  air  from  the 
turbine  31.  By  selectively  controlling  the  pressure 
and  flow  of  air  in  hoses  186  and  188,  the  speed  of 

30  the  air  turbine  31  ,  and  hence  of  the  output  shaft  23 
and  ultimately  the  rotary  atomizing  cup  20,  can  be 
controlled  in  a  manner  well  known  to  those  skilled 
in  the  art. 

An  air  hose  192  connected  to  a  selectively 
35  operable  source  of  pressurized  air  controls  the 

solvent  valve  92  for  cleansing  the  interior  of  the 
rotary  atomizing  cup  20.  Air  hose  192  functions 
with  respect  to  solvent  valve  92  in  a  manner  analo- 
gous  to  air  hose  176  which  is  connected  to  solvent 

40  valve  90  for  controlling  its  operation  and  air  hose 
138  which  connects  to  the  paint  valve  33  for  con- 
trolling  its  operation. 

To  minimize  the  accumulation  of  coating  ma- 
terial  on  the  surface  of  the  shaft  23,  air  purge 

45  means  are  provided  to  supply  a  positive  air  flow 
along  the  shaft  toward  the  rotary  atomizing  mem- 
ber  20.  In  a  preferred  form  the  air  purge  means, 
includes,  as  shown  in  Figure  2,  a  port  300  provided 
in  the  back  wall  12a  of  the  forward  body  section  12 

50  for  connection  to  an  air  supply  (not  shown).  The  air 
line  will  supply  air  through  a  passage  302  to  a 
discharge  port  304  into  the  space  308  between  the 
bore  12b  of  the  forward  body  support  section  12 
and  the  shaft  23.  This  air  supplies  a  positive  air 

55  purge  along  the  shaft  23  towards  the  cup  20  to 
prevent  coating  from  migrating  back  along  the  shaft 
into  the  bearing  25. 
'  High  voltage  electrostatic  energy  is  coupled 

passage,  only  one  outlet  passage  for  the  flow  of 
liquid  coating  material.  The  dump  valve  80,  like  the 
valve  33,  is  air-operated  and  for  this  purpose  has  a 
controlled  source  of  pressurized  air  (not  shown) 
connected  to  it  via  an  air  hose  80a. 

Shaping  of  the  atomized  liquid  coating  spray 
pattern  29  emanating  from  the  forward  edge  42  of 
the  rotary  atomizing  cup  20,  as  previously  noted,  is 
provided  by  a  circular  air  passage  26  formed  in  the 
annular  ring  24  which  feeds  a  plurality  of  circularly 
arranged  axially  extending  ports  28  which  establish 
forwardly  projecting  air  jets.  To  provide  pressurized 
air  to  the  circular  air  passage  26  formed  in  annular 
ring  24,  the  forward  body  section  12  is  provided 
with  a  passage  160  which  at  its  forward  end  com- 
municates  with  the  circular  air  passage  26  and  at 
its  rearward  end  connects  to  a  suitable  source  of 
pressurized  air  (not  shown)  via  a  hose  162.  Control 
means,  also  not  shown,  regulate  the  flow  of  air  in 
the  hose  162  in  a  conventional  manner.  When 
pressurized  air  is  provided  to  the  hose  162,  air  is 
emitted  under  pressure  from  the  circularly  arranged 
ports  28  in  a  fowardly  direction,  shaping  the  elec- 
trostatically  charged  atomized  liquid  coating  par- 
ticle  spray  pattern  29,  as  desired. 

When  it  is  desired  to  change  the  color  of  the 
liquid  coating  material  being  sprayed  from  the  de- 
vice  of  this  invention,  solvent  is  introduced  into  the 
port  144  of  the  valve  33,  in  a  manner  well  known  in 
the  art,  and  the  vale  80  opened.  The  solvent  flows 
through  and  flushes  the  valve  33,  the  passage  32, 
and  nozzle  30,  as  well  as  through  passage  152  and 
hose  82  to  the  dump  valve  80,  allowing  the  solvent 
to  pass  through  the  dump  valve  into  the  waste 
receptacle  86  via  hose  88.  Cleansing  of  the  exterior 
surface  20d  of  liquid  coating  material  with  solvent 
as  an  incident  to  color  change  is  provided  by 
means  of  a  solvent  nozzle  170  threaded  into  a 
suitable  provided  bore  172  in  the  front  surface  22 
of  the  forward  body  section  12.  The  passage  172 
at  its  rear  end  connects  to  the  output  port  90a  of 
the  solvent  valve  90.  Connected  to  the  input  port 
90b  of  the  solvent  valve  90  is  a  solvent  hose  174 
supplied  from  a  suitable  source  of  pressurized  sol- 
vent  (not  shown).  The  valve  90  is  constructed  sub- 
stantially  identical  to  dump  valve  80  and,  like  dump 
valve  80,  is  provided  with  an  air-operated  ball  valve 
element  90c  at  the  forward  end  of  a  rod  90d 
controlled  by  a  spring-biased  air-actuated  piston 
90e.  A  controlled  source  of  pressurized  air  is  con- 
nected  to  the  valve  90  via  a  suitable  air  hose  176 
to  actuate  the  valve,  as  desired. 

To  cleanse  the  rearward  cup  cavity  34,  pas- 
sages  36,  and  forward  cup  cavity  38  of  coating 
material  as  an  incident  to  color  changing,  a  solvent 
nozzle  94  and  valve  92  shown  in  Figure  8  is 
provided,  the  valve  being  substantially  identical  to 
that  shown  in  Figure  4  for  cleansing  the  exterior 
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circumferentially-spaced  conductors  212,  218c  and 
220c  in  comparison  to  that  achieved  when  only  a 
single  conductor  is  used.  Thus,  plural  conductors 
provide  improved  results  and  are  clearly  preferred 

5  where  high  transfer  efficiency  is  desired. 
Gun  resistor  76  can  have  a  resistance  which 

varies  depending  upon  the  operating  range  of  the 
electrostatic  power  supply  which  energizes  the  ca- 
ble  74.  Preferably,  for  electrostatic  supplies  operat- 

w  ing  in  the  range  of  50kV-125kV,  the  gun  resistor 
has  a  resistance  of  75  megohms.  The  resistors 
210,  218a,  and  220a  can  also  have  varying  resis- 
tances,  although  preferably  each  such  resistor  has 
a  resistance  of  approximately  1  2  megohms. 

75  The  insulated  cable  74  may  take  a  variety  of 
forms,  although  the  preferred  cable  is  one  in  which 
the  conductive  core  74b  is  fabricated  of  silicon 
carbide  in  accordance  with  the  disclosure  and 
claims  of  Hastings  et  al  U.S.  Patent  4,756,827, 

20  granted  March  18,  1986,  assigned  to  the  assignee 
of  the  present  application,  the  entire  disclosure  of 
which  is  incorporated  herein  by  reference.  The 
semiconductive  ring  102,  pins  104,  and  electrode 
46  are  also  preferably  fabricated  of  RYTON 

25  (polyphenylene  sulfide  (PPS)),  available  from  Phil- 
lips  66,  although  other  semiconductive  materials 
may  be  used.  In  addition,  and  although  not  pre- 
ferred,  the  ring  102,  pins  104,  and/or  electrode  46 
can  be  fabricated  of  conductive  material.  However, 

30  when  fabricated  of  conductive  material,  the  capabil- 
ity  of  the  rotating  atomizing  cup  20  to  capacitively 
store  electrical  energy  is  increased  over  that  which 
exists  when  the  ring  102,  pins  104,  and  electrode 
46  are  fabricated  of  semiconductive  material.  If 

35  desired,  the  conductive  elements  78,  200,  202, 
204,  212,  214,  218b  and  218c,  and  220b  and  220c 
can  be  fabricated  of  semiconductive  material  rather 
than  conductive  material.  Accordingly,  and  for  the 
purpose  of  minimizing  the  electrical  energy  stored 

40  capacitively  in  the  spray  device  of  this  invention,  all 
elements  of  the  spray  device  are  preferably  fab- 
ricated  of  insulative  material,  except  for  those 
which  are  fabricated  of  semiconductive  and/or  elec- 
trically  conductive  material  for  the  purpose  of  trans- 

45  porting  electrostatic  energy  at  high  voltage  from  a 
remote  source  (not  shown)  to  the  coating  charging 
electrode  46  in  the  rotary  atomizing  cup  20. 

In  the  preferred  embodiment,  the  rotating 
atomizing  cup  20  has  been  described  as  being 

so  frusto-conical  in  shape.  As  those  skilled  in  the  art 
will  understand,  other  shapes  can  be  utilized. 

The  valves  33,  80,  90,  and  92  are  generally 
constructed  in  accordance  with  the  teachings  of 
Hastings  et  al  U.S.  Patent  3,870,233,  assigned  to 

55  the  assignee  of  this  application,  the  disclosure  of 
which  is  incorporated  herein  by  reference. 

Referring  to  Figs.  10  and  11,  the  alternate 
embodiment  shown  therein  is  substantially  the 

from  the  electrode  78  at  the  output  of  the  gun 
resistor  76  to  the  semiconductive  ring  102  (and 
ultimately  to  the  semiconductive  electrode  46  via 
the  semiconductive  pins  104)  via  a  path  which 
includes  an  electrically  conductive  spring  contact 
200  located  in  the  forward  end  of  the  bore  72 
formed  in  the  forward  body  section  12,  an  electrical 
conductor  202  snugly  fitting  in  a  bore  formed  in  the 
forward  body  section,  an  electrode  ring  204  em- 
bedded  in  an  annular  recess  formed  in  the  rear 
wall  206  of  the  annular  ring  24,  and  several  parallel 
circuit  paths  connected  between  the  ring  conductor 
204  and  the  semiconductive  ring  102.  The  series 
circuit  paths  between  rings  204  and  102  include  a 
resistor  disposed  between  a)  an  electrical  conduc- 
tor  212  which  is  connected  between  the  resistor 
210  and  the  ring  204  and  b)  a  conductor  214 
extending  from  the  forward  end  of  the  resistor  21  0 
toward  and  in  close  proximity  to  the  semiconduc- 
tive  ring  102.  An  insulative  sheath  216  threaded  at 
its  inner  or  rear  end  into  a  suitably  threaded  bore  in 
the  annular  ring  24  encases  the  resistor  210,  con- 
ductor  212,  and  conductor  214,  with  conductor  214 
projecting  from  the  forward  end  of  the  sheath. 
Insulative  sheaths  218  and  220,  identical  to  sheath 
216,  mounted  in  circumferentially  spaced  relation 
around  the  annular  ring  24  120°  on  either  side  of 
the  sheath  216,  contain  resistors  218a  (Figure  3) 
and  220a  which  are  identical  to  resistor  21  0.  Resis- 
tor  218a  is  connected  between  a)  an  outer  elec- 
trical  conductor  218b  which  extends  from  the  for- 
ward  end  of  its  associated  sheath  toward  and  in 
close  proximity  to  the  semiconductive  ring  102  and 
b)  an  electrical  conductor  218c  which  is  connected 
to  the  conductive  ring  204  for  transmitting  electro- 
static  voltage  to  the  resistor  21  8a.  Resistor  220a  is 
connected  between  a)  an  electrical  conductor  220b 
which  extends  from  the  forward  end  of  its  asso- 
ciated  sheath  toward  and  in  close  proximity  to  the 
semiconductive  ring  102  and  b)  an  electrical  con- 
ductor  220c  which  is  connected  between  the  resis- 
tor  and  the  electrically  conductive  ring  204.  The 
forwardly  projecting  ends  of  the  electrical  conduc- 
tors  214,  218b,  and  220b  are  spaced  very  slightly 
from  the  exterior  surface  of  the  semiconductive 
ring  102  such  that  when  high  voltage  is  transmitted 
thereto  via  the  insulated  cable  74,  gun  resistor  76, 
conductor  78,  spring  200,  conductor  202,  ring  con- 
ductor  204,  and  conductor/resistor  pairs  210/212, 
218a/218c,  and  220a/220c,  electrostatic  energy  is 
transmitted  across  the  gap  to  the  semiconductive 
ring  102  and  ultimately  to  the  ring  electrode  46  via 
pins  104  for  contact  charging  of  liquid  coating 
material  which  flows  radially  outwardly  and  for- 
wardly  along  inner  wall  40  over  the  surface  of  the 
semiconductive  electrode  46. 

It  has  been  discovered  that  the  coating  transfer 
efficiency  is  enhanced  by  the  use  of  three 
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exterior  of  the  rotary  atomizing  cup  20. 
The  diameter  of  frusto-conical  rotary  atomizing 

cup  20  increases  along  the  axis  of  the  cup  in  the 
direction  of  the  atomizing  edge  42.  Embedded  in 

5  the  outer  surface  20d  of  the  frusto-conical  cup  20 
is  a  circular  current-conducting  flat  ring  element 
102,  preferably  of  semiconductive  material.  Accord- 
ing  to  one  aspect  of  the  invention,  ring  element  102 
is  recessed  substantially  entirely  within  the  recess 

io  104  in  which  cup  20  is  disposed  thereby  decreas- 
ing  the  likelihood  that  personnel  or  objects  can 
contact  element  102  creating  a  shock  hazard.  As 
with  the  first  embodiment,  ring  element  102  is 
electrically  connected  to  the  charging  flat  electrode 

75  located  on  the  interior  surface  of  cup  20  in  the 
manner  previously  described.  A  housing  416  is 
used  to  enclose  all  the  operating  components  and 
the  various  conduits  for  coating  material  solvent 
and  waste  as  well  as  the  high  voltage  electrical 

20  cable  are  preferably  routed  rearwardly  through  ap- 
propriate  apertures  (not  shown)  in  the  rear  mount- 
ing  bracket  rather  than  through  the  side  walls  as 
shown  in  Fig.  1.  This  locates  the  conduits  and 
cable  as  far  as  possible  from  the  spray  pattern  29 

25  emanating  from  the  edge  of  atomizing  cup  20  to 
help  prevent  the  accumulation  of  coating  material 
on  them.  It  also  provides  a  sleek,  attractive  unclut- 
tered  appearance. 

When  it  is  desired  to  change  the  colour  of  the 
30  liquid  coating  material  being  sprayed  from  the  de- 

vice,  coating  valve  33  is  flushed  with  solent  by  way 
of  dump  valve  in  the  manner  previously  described. 
According  to  the  alternate  embodiment,  interior  and 
.exterior  cleansing  of  atomizer  cup  20  of  liquid 

35  coating  material  with  solvent  as  an  incident  to  col- 
our  change  is  performed  using  single  solvent  valve 
412.  To  this  end,  valve  412  communicates  with  a 
bore  420  in  body  section  12.  The  bore  420  has  a 
pair  of  branch  bores  422,  424.  Branch  bore  422 

40  connects  with  nozzle  32  to  cleanse  the  interior  of 
cup  20  in  the  manner  previously  described.  The 
other  branch  bore  424,  exits  through  a  suitable 
aperture  in  gasket  408  and  connects  with  a  bore 
426  in  cap  400.  This  bore  426  has  an  exit  port  428 

45  at  the  wall  of  inwardly  tapering  recess  404  directed 
to  cleanse  the  exterior  20d  of  cup  20.  Valve  412  is 
constructed  substantially  identically  to  dump  valve 
30  as  previously  described  and  is  actuated  by  a 
controlled  source  of  pressurized  air  to  simulta- 

50  neously  flush  the  interior  and  exterior  of  cup  20 
with  solvent  prior  to  a  colour  change  or  for  periodic 
cleaning. 

In  the  first  embodiment,  purge  air  was  provided 
to  minimize  the  accumulation  of  coating  material  on 

55  the  surface  of  the  shaft  23.  According  to  the  al- 
ternate  embodiment,  bearing  25  is  selected  to  be 
an  air  bearing.  This  eliminates  a  separate  purging 
air  passage  such  as  passage  302  previously  de- 

same  as  the  first  embodiment  discussed  above, 
with  like  parts  having  been  assigned  like  reference 
numerals. 

The  alternate  embodiment  includes  a  support 
body  10  having  a  front  or  forward  section  12.  As 
with  the  first  embodiment,  an  annular  cavity  18  is 
located  rearwardly  of  the  forward  section  12.  Within 
cavity  18  are  located,  as  will  be  described  in  more 
detail  hereafter,  various  valves  for  controlling  the 
flow  of  liquid  coating  material  and  solvent  for 
cleansing  the  interior  and  exterior  of  the  rotary 
atomizing  cup  20. 

Rotary  atomizing  cup  20  extends  forwardly 
from  the  front  surface  22  of  the  forward  body 
section  1  2.  Removably  secured  to  the  front  surface 
22  of  the  forward  section  12  of  the  body  10  in  any 
suitable  manner,  such  as  by  bolts,  threaded  en- 
gagement,  or  the  like,  is  a  cap  400  having  a 
generally  convex  outer  face  402  and  a  centrally 
disposed,  inwardly  tapering  recess  404  inside 
which,  at  least  a  portion  of  atomizing  cup  20  may 
be  located.  Cap  400  includes  a  base  406  having  a 
generally  circular  air  passage  or  manifold  26 
formed  therein.  A  gasket  408  having  suitably  sized 
and  positioned  apertures  is  interposed  between 
cap  400  and  the  front  surface  22  of  the  forward 
section  1  2  of  body  1  0  to  provide  a  suitable  seal  for 
air  and  solvent  passages,  to  be  described  later, 
which  communicate  between  forward  section  12 
and  cap  400.  Similar  to  the  annular  ring  24  of  the 
first  embodiment,  cap  400  includes  a  plurality  of 
circularly  arranged  air  ports  28  for  establishing  a 
circular  array  of  air  jets  surrounding  rotary  atomiz- 
ing  cup  20  for  shaping  the  atomized  liquid  coating 
spray  pattern  29  formed  at  the  forward  edge  or  rim 
42  of  the  atomizing  cup  20  and  projecting  it  toward 
a  workpiece  to  be  coated  in  the  manner  previously 
described. 

As  noted,  extending  forwardly  from  the  forward 
section  12  of  the  body  10  is  the  rotary  atomizing 
cup  20.  Cup  20  is  drivingly  mounted  for  rotation  on 
a  shaft  23  of  a  rotary  actuator  (not  shown).  The  cup 
drive  23  extends  through  a  bore  12b  in  forward 
body  section  12.  As  in  the  first  embodiment,  a 
liquid  coating  control  valve  33  is  mounted  to  the 
rear  surface  of  the  forward  section  12  and  controls 
the  flow  of  liquid  coating  material  to  the  coating 
nozzle  30.  Liquid  coating  under  slight  pressure 
exiting  nozzle  30  enters  the  cup  20  and  passes 
therethrough  there  as  previously  described  with 
reference  to  the  first  embodiment. 

Mounted  within  cavity  18  and  on  the  rear  sur- 
face  of  the  forward  body  section  12,  in  addition  to 
the  coating  control  valve  33,  is  a  single  solvent 
valve  412  which,  in  lieu  of  the  dual  interior  and 
exterior  solvent  valves  90,  92  of  the  first  embodi- 
ment.  Valve  412  controls  the  flow  of  solvent,  in  a 
manner  to  be  described,  to  both  the  interior  and 
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imity  to  semiconductive  ring  element  102.  By  em- 
bedding  charging  resistors  210  within  cap  400  sub- 
stantial  protection  is  afforded  against  their  being 
damaged  or  misaligned  due  to  accidental  impact. 

5  Also,  since  the  electrode  leads  462  are  located 
within  recess  404  there  is  less  likelihood  they  can 
be  contacted  by  personnel  or  objects  thereby  re- 
ducing  the  risk  of  electrical  shock  or  mechanical 
damage.  The  opposite  leads  464  of  the  charging 

io  resistors  210  pass  through  reduced  diameter  por- 
tions  of  bores  460  which  intersect  groove  432,  at 
which  point  leads  464  are  connected  to  conductor 
430  by  soldering  or  other  suitable  means. 

Thus,  high  voltage  electrostatic  energy  is  trans- 
75  mitted  by  way  of  high  voltage  cable  74  as  pre- 

viously  described  to  gun  resistor  76.  It  is  then 
carried  to  conductor  430  by  way  of  spring  contact 
452  and  disk  438.  From  conductor  430,  electro- 
static  energy  is  carried  to  charging  electrode  102 

20  of  atomizing  cup  20  by  way  of  the  three  charging 
resistors  210  connected,  electrically  in  parallel  be- 
tween  conductor  430  and  the  gap  between  the 
electrodes  or  free  ends  462  of  said  resistors  and 
the  ring  element  102  on  the  outside  of  atomizing 

25  cup  20.  Electrostatic  energy  is  then  transmitted 
across  the  gap  between  each  said  electrodes  462 
and  semiconductive  ring  element  102.  From  ring 
element  102,  the  electrostatic  energy  is  utilized  in 
the  manner  of  the  first  embodiment  to  impart  a 

30  charge  to  the  coating  material. 
The  resistances  of  gun  resistor  76  and  charg- 

ing  resistors  210  are  selected  as  previously  de- 
scribed.  As  with  the  embodiments  previously  de- 
scribed,  and  for  the  purpose  of  minimizing  the 

35  electrical  energy  stored  capacitively  in  the  spray 
device  of  this  invention,  all  elements  of  the  spray 
device  are  preferably  fabricated  of  insulative  ma- 
terial,  except  for  those  which  are  fabricated  of 
semiconductive  and/or  electrically  conductive  ma- 

40  terial  for  the  purpose  of  transporting  electrostatic 
energy  at  high  voltage  from  a  remote  source  (not 
shown)  to  the  coating  charging  electrode  102  in  the 
rotary  atomizing  cup  20. 

The  alternate  embodiment  of  the  rotary  atomiz- 
45  ing  liquid  spray  system  includes  several  features 

which  help  to  project  the  spray  pattern  29  forwardly 
toward  the  workpiece  to  be  coated  and  avoid  the 
accumulation  of  coating  material  on  the  sprayer 
itself  thereby  increasing  transfer  efficiency  and  de- 

50  creasing  fouling  of  the  sprayer.  One  such  feature, 
namely  the  provision  of  a  plurality  of  air  ports  28 
for  establishing  an  array  of  forwardly  directed  air 
jets  surrounding  atomizing  cup  20  for  shaping  and 
projecting  spray  pattern  29  toward  the  workpiece  to 

55  be  coated  has  already  been  described. 
The  sprayer  of  this  embodiment  also  preferably 

includes  at  least  one  of  the  additional  features 
which  will  now  be  described. 

scribed  with  reference  to  the  first  embodiment, 
since  the  normal  air  leakage  of  the  air  bearing  (not 
shown)  to  flow  along  shaft  23  as  an  air  purge 
means  in  the  space  308.  This  flow  of  leakage  air 
supplies  a  positive  air  purge  along  the  shaft  23 
towards  the  cup  20  to  prevent  coating  from  migrat- 
ing  back  along  the  shaft  into  the  bearing  (not 
shown). 

The  path  for  conducting  high  voltage  electro- 
static  energy  from  gun  resistor  76  to  the  charging 
electrode  102  embedded  in  the  interior  wall  20d  of 
atomizing  cup  20  according  to  the  alternate  em- 
bodiment  will  now  be  described  in  further  detail.  An 
annular  conductor  430  which  substantially  encircles 
cap  400  is  disposed  in  an  annular  stepped  groove 
432  cut  in  the  base  or  rear  face  434  of  cap  400. 
Conductor  430  is  captured  within  groove  432  by  an 
insulating  ring  436  which  is  sealed  in  the  larger 
step  of  groove  432  using  a  suitable  adhesive  seal- 
ant  such  as  an  epoxy.  The  conductor  430  is  con- 
nected  by  soldering,  brazing  or  other  suitable 
means  to  a  conductive  disk  438,  which  is  prefer- 
ably  of  brass  or  other  electrically  conductive  corro- 
sion  resistant  material.  Disk  438  nests  within  a 
recess  440  of  an  electrically  insulating  bushing  442 
which,  in  turn  nests  partially  inside  the  front  end 
62a  of  the  support  column  62  which  houses  gun 
resistor  76.  The  opposite  end  of  bushing  442  nests 
in  a  pocket  in  the  ring  436.  Bushing  442  includes 
an  axial  bore  444  which  receives  a  cylindrical  pro- 
jecting  portion  446  of  column  62.  Column  end  62a 
and  projection  446  include  a  bore  448  which  com- 
municates  with  gun  resistor  76.  Received  within 
bore  448  is  the  hollow  tubular  body  portion  450  of 
electrically  conductive  spring  contact  assembly 
452.  Body  portion  448  contains  a  spring  454  which 
is  compressively  biased  by  a  plunger  456  having  a 
head  458  which  abuts  disk  438  as  the  base  of 
body  portion  450  abuts  gun  resistor  76  thereby 
providing  good  electrical  contact  between  gun  re- 
sistor  76  and  disk  438  which  is  in  turn  connected  to 
annular  conductor  430. 

Electrostatic  energy  is  transferred  from  con- 
ductor  430  to  charging  electrode  102  by  way  of 
three  charging  resistors  210  of  identical  nominal 
resistance  connected  electrically  in  parallel  be- 
tween  charging  electrode  102  and  conductor  430. 
According  to  the  alternate  embodiment,  the  charg- 
ing  resistors  210  are  physically  mounted  within  cap 
400  in  evenly  circumferentially  spaced  relation  to 
one  another.  Resistors  210  all  fit  snugly  within 
bores  460  which  communicate  with  conductor  430, 
and  which  are  disposed  with  the  recess  404  of  cap 
400  wherein  atomizer  cup  20  is  located.  Bores  460 
each  intersect  recess  404  at  a  location  opposite  the 
ring  element  102  of  atomizer  cup  20  so  that  the 
free  ends  462  of  the  charging  resistors  act  as 
electrodes  which  terminate  in  closely  spaced  prox- 

10 
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flow  takes  place  along  outer  face  20d  inwardly 
toward  the  base  480  of  cup  20  along  the  wall  of 
recess  404.  The  shape  of  cap  400,  particularly  the 
shape  of  its  outer  face  402  is  selected  such  that 

5  under  conditions  of  normal  operation,  the  flow  of 
make-up  air  across  its  surface  will  be  in  a  substan- 
tially  laminar  flow  regime.  This  is  believed  to  help 
avoid  the  generation  of  eddy  currents  in  the  vicinity 
of  cup  20  which  would  otherwise  tend  to  draw 

w  coating  material  back  toward  the  spray  apparatus 
rather  than  permit  it  to  be  directed  toward  the 
workpiece  as  desired. 

Atomizer  cup  20  is  surrounded  by  electrostatic 
repulsion  means  which  preferably  takes  the  form  of 
a  substantially  continuous  conductive,  or  more 
preferably,  semiconductive  ring  470.  Ring  470  is 
embedded  in  a  groove  472  cut  in  the  outer  face 
402  of  cap  400  as  to  lie  substantially  flush  there- 
with  as  not  to  interfere  significantly  with  its  contour 
for  reasons  which  will  later  become  apparent.  Ring 
470  is  electrically  connected  directly  to  conductor 
430  by  way  of  a  conductive  pin  474  so  that  the  ring 
470  is  energized  with  a  high  voltage  charge  of  the 
same  polarity  as  the  charge  carried  by  the  coating 
droplets.  This  helps  to  promote  the  migration  of 
spray  pattern  away  from  the  spray  apparatus  and 
toward  the  workpiece  to  be  coated. 

Another  important  aspect  which  has  been 
found  to  help  increase  transfer  efficiency  by  avoid- 
ing  air  flow  eddys  which  tend  to  inhibit  the  forward 
migration  of  spray  pattern  29  and  to  be  useful  in 
avoiding  the  accumulation  of  coating  material  on 
the  spray  apparatus  is  the  provision  of  a  curved, 
aerodynamically  contoured  outer  face  402  on  cap 
400  as  shown.  The  forward  portion  of  cap  400 
defines  a  circular  done  having  a  contoured  outer 
face  402  and  a  central  recess  404  in  which  frusto- 
conical  atomizing  cup  20  is  recessed.  For  the  pur- 
pose  of  avoiding  reverse  air  flow  eddys,  the  degree 
to  which  cup  20  is  recessed  within  cap  400  is  not 
believed  to  be  critical.  In  fact,  recess,  404  may  be 
eliminated  so  that  outer  face  402  lies  substantially 
entirely  behind  cup  20.  However,  so  that  conduc- 
tive  ring  102  and  electrodes  462  may  be  protected 
as  previously  described,  cup  20  is  preferably  re- 
cessed  within  cap  400  from  to  approximately  one- 
half  to  two-thirds  of  its  overall  length.  Recess  404 
tapers  inwardly  at  a  slightly  greater  rate  than  the 
wall  of  cup  20  so  that  the  gap  between  cup  20  and 
recess  404  is  slightly  narrower  at  its  base  than  at 
its  mouth.  The  transition  edge  between  tapered 
recess  404  and  curved  outer  face  402  is  not  sharp 
but  rather  is  provided  with  a  generous  radius  as 
shown  in  the  drawings.  This  aspect  will  become 
further  apparent  in  light  of  its  theory  of  operation 
which  is  believed  to  be  as  follows. 

As  atomizer  cup  20  rotates  at  an  angular  speed 
sufficient  to  atomize  coating  material,  usually  in  the 
range  of  10,000  to  40,000  R.P.M.,  its  atomizing 
edge  42,  which  is  a  larger  diameter  than  its  base 
480,  rotates  at  a  greater  surface  speed  than  its 
base.  Since  the  air  surrounding  cup  20  will  tend  to 
move  with  the  surface  of  the  cup  20  due  to  drag, 
there  will  be  a  pressure  gradient  along  the  outside 
wall  20d  of  cup  20  tending  to  cause  a  flow  of  air 
along  the  outside  wall  20d  in  a  direction  generally 
parallel  to  wall  20d  and  oriented  from  base  480 
toward  edge  42.  Since  the  aforementioned  air  flow 
would  tend  to  partially  evacuate  the  region  near  the 
base  of  the  cup,  it  is  believed  that  a  make-up  air 

Claims 
75 

1.  Electrostatic  atomizing  liquid  spray  coating  ap- 
paratus  comprising  a  rotary  atomizer  of  in- 
sulative  material  having  a  first  surface  over 
which  liquid  coating  can  flow  outwardly  to  an 

20  atomizing  edge  thereof  when  the  atomizer  is 
rotated  about  its  axis  of  rotation,  and  a  second 
surface  separated  from  the  first  surface  by  the 
atomizing  edge,  a  circular  ring-shaped  charg- 
ing  electrode  carried  by  the  first  surface  and 

25  encircling  the  axis  of  rotation  being  connected 
to  a  circular  electrical  current-conducting  ele- 
ment  mounted  on  the  second  surface  and  en- 
circling  the  axis  of  rotation,  wherein  at  least 
one  electrical  conductor  is  stationarily  mounted 

30  on  the  forward  section  of  the  body  of  the 
apparatus,  the  conductor  having  a  free  end 
located  in  closely  spaced  proximity  to  the  cir- 
cular  electrical  current-conducting  element  for 
transferring  electrostatic  energy  thereto  when 

35  the  stationary  electrical  conductor  is  energized 
from  a  high  voltage  source  characterised  in 
that  the  charging  electrode  (46)  is  connected 
to  the  circular  electrical  current-conducting  ele- 
ment  (102)  by  a  series  of  pins  (104)  which 

40  extend  through  the  wall  (40)  of  the  atomizer 
(20)  between  the  circular  electrical  current-con- 
ducting  element  (102)  and  the  charging  elec- 
trode  (46),  in  that  a  plurality  of 
circumferentially-spaced  electrical  conductors 

45  (218)  is  provided  and  in  that  the  charging 
electrode  (46)  is  flat  and  is  embedded  into  the 
first  surface  for  facilitating  contact  charging  of 
liquid  coating  supplied  to  the  first  surface  when 
the  coating  flows  outwardly  over  the  first  sur- 

50  face  in  contact  with  the  flat  charging  electrode 
(46)  toward  the  atomizing  edge  (42). 

2.  Apparatus  as  claimed  in  Claim  1  wherein  drive 
means  (23,  31)  is  provided  for  rotating  the 

55  rotary  atomizer  (20)  about  its  axis  of  rotation. 

3.  Apparatus  as  claimed  in  either  Claim  1  or 
Claim  2  wherein  the  atomizer  (20)  is  frusto- 

11 



EP  0  243  043  B1 22 21 

conically  shaped,  the  diameter  of  the  forward 
atomizing  edge  (42)  thereof  exceeding  that  of 
the  rear  edge,  wherein  a  cap  (400)  is  provided 
at  the  front  of  the  support  body  (10),  the  cap 
(400)  including  a  generally  convex  outer  face 
(402)  along  a  portion  thereof,  the  outer  face 
(402)  being  adapted  to  provide  a  substantially 
laminar  flow  of  air  thereacross  when  the  rotary 
atomizer  (20)  rotates  about  its  axis  of  rotation 
and  air  flow  means  (28)  is  located  rearward  of 
the  atomizing  edge  (42)  for  establishing  a  gen- 
erally  forwardly  directed  flow  of  air. 

4.  Electrostatic  atomizing  liquid  spray  coating  ap- 
paratus  comprising  a  support  body  of  insula- 
tive  material  having  a  front  surface,  a  rotary 
atomizer  of  insulative  material  having  an  axis 
of  rotation,  and  a  surface  over  which  liquid 
coating  can  flow  outwardly  to  an  atomizing 
edge  thereof  when  the  atomizer  is  rotated 
about  the  axis  of  rotation,  the  rotary  atomizer 
including  means  for  charging  liquid  coating 
material,  drive  means  incorporated  in  the  sup- 
port  body  drivingly  mounting  the  rotary  atom- 
izer  to  the  support  body  for  rotating  the  rotary 
atomizer  about  the  axis  of  rotation,  means  fab- 
ricated  of  insulative  material  for  supplying  liq- 
uid  coating  to  the  surface  of  the  rotary  atom- 
izer  when  the  atomizer  is  rotating,  air  flow 
means  comprising  a  circular  array  of  air  pas- 
sages  provided  on  a  front  surface  of  an  annular 
ring  detachably  mounted  to  the  support  body 
and  a  first  annular  recess  in  the  annular  ring 
communicating  with  the  circular  array  of  air 
passages  for  supplying  air  thereto  to  establish 
a  circular  array  of  air  jets  for  shaping  the 
pattern  of  atomized  liquid  coating,  and  means 
for  transferring  electrostatic  energy  to  the 
atomizer  charging  means  from  a  high  voltage 
source  characterised  in  that  the  annular  ring 
(24,  400)  has  a  rear  surface  in  contact  with  the 
front  surface  (22)  of  the  support  body  (10),  the 
first  annular  recess  (26)  and  a  second  annular 
recess  (432)  being  provided  in  the  rear  surface 
of  the  annular  ring  (24,  400),  and  in  that  the 
means  for  transferring  electrostatic  energy 
comprises  a  circular  conductor  (204,  430) 
mounted  in  the  second  annular  recess  (432) 
and  plural  circumferentially-spaced  electrical 
conductors  (210)  stationarily  mounted  to  the 
annular  air  ring  (24),  the  conductors  (210)  each 
having  a  rear  end  connected  to  the  circular 
conductor  (204,  430)  and  a  forward  free  end 
located  in  closely  spaced  proximity  to  the  ro- 
tary  atomizer  charging  means  (102)  for  trans- 
ferring  electrostatic  energy  thereto  when  the 
stationary  electrical  conductors  (210)  are  en- 
ergized  from  a  high  voltage  source  connected 

to  said  circular  conductor  (204,  430)  for  facili- 
tating  charging  of  liquid  coating  supplied  to  the 
rotary  atomizer  surface  when  the  coating  flows 
outwardly  over  the  surface  toward  the  atomiz- 

5  ing  edge  (42)  in  charging  relationship  to  the 
rotary  atomizer  charging  means. 

5.  Apparatus  as  claimed  in  Claim  4  wherein  the 
annular  ring  forms  part  of  a  cap  (400)  having  a 

w  generally  convex  outer  face  (402)  being  adapt- 
ed  to  provide  a  substantially  laminar  flow  of  air 
thereacross  as  the  rotary  atomizer  (20)  rotates 
about  its  axis  of  rotation. 

75  6.  Apparatus  as  claimed  in  either  claim  3  or  claim 
5  including  a  repulsion  ring  (470)  adapted  to 
be  energized  to  a  polarity  the  same  as  the 
polarity  of  the  electrostatic  charge  imparted  to 
the  coating  material,  whereby  the  outer  face 

20  (402)  of  the  cap  (400),  the  air  flow  means  and 
the  repulsion  ring  (470)  cooperate  to  urge  the 
spray  pattern  generally  forwardly  of  the  rotary 
atomizer  (20). 

25  7.  Apparatus  as  claimed  in  any  one  of  Claims  3, 
5  or  6  wherein  the  cap  (400)  further  includes  a 
recess  (404)  the  rotary  atomizer  (20)  being  at 
least  partially  disposed  within  the  recess. 

30  8.  Apparatus  as  claimed  in  any  preceding  claim 
including  a  solvent  spray  nozzle  (94,  170) 
stationarily  mounted  to  the  support  body  (10) 
proximate  the  or  each  atomizer  surface(s)  for 
directing  solvent  thereat  to  cleanse  the 

35  surface(s),  solvent  valve  means  (92,  90,  412) 
mounted  proximate  the  front  surface  (22)  of  the 
support  body  (10),  and  solvent  conduit  means 
interconnecting  the  solvent  valve  means  (92, 
90,  412)  and  the  solvent  nozzles  (94,  170)  for 

40  transporting  solvent  to  the  solvent  nozzles  (94, 
170)  under  control  of  the  solvent  valve  means 
(92,  90,  412)  to  cleanse  the  surface(s). 

9.  Apparatus  as  claimed  in  any  preceding  claim 
45  wherein  the  support  body  (10)  is  generally 

cylindrical  and  has  forward  and  rear  sections 
(12,  14)  disposed  on  opposite  sides  of  an 
intermediate  section  (16),  the  intermediate  sec- 
tion  (16)  having  a  diameter  substantially  less 

so  than  that  of  the  forward  and  rear  body  sections 
(12,  14)  to  define  an  annular  cavity  (18)  there- 
between,  wherein  means  for  supplying  liquid 
coating  to  the  surface  of  the  rotary  atomizer 
(20),  over  which  liquid  coating  can  flow,  when 

55  the  atomizer  (20)  is  rotating  about  its  rotational 
axis,  is  provided  the  means  including  a)  a 
liquid  coating  valve  (33)  mounted  in  the  an- 
nular  cavity  proximate  the  forward  section  of 
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plate  et  est  logee  dans  la  premiere  surface 
pour  faciliter  la  charge  par  contact  de  I'enduit 
liquide  fourni  a  la  premiere  surface  quand  I'en- 
duit  coule  exterieurement  sur  la  premiere  sur- 

5  face  en  contact  avec  I'electrode  de  charge 
plate  (46)  vers  le  bord  d'atomisation  (42). 

2.  Appareil  selon  la  revendication  1,  dans  lequel 
un  moyen  d'entrafnement  (23,  31)  est  fourni 

10  pour  faire  tourner  I'atomiseur  rotatif  (20)  autour 
de  son  axe  de  rotation. 

3.  Appareil  selon  la  revendication  1  ou  la  revendi- 
cation  2,  dans  lequel  I'atomiseur  (20)  est  en 

75  forme  de  cone  tronque,  le  diametre  du  bord 
d'atomisation  avant  (42)  de  celui-ci  etant  supe- 
rieur  a  celui  du  bord  arriere,  dans  lequel  un 
chapeau  (400)  est  fourni  a  I'avant  du  corps  de 
support  (10);  le  chapeau  (400)  comportant  une 

20  face  exterieure  generalement  convexe  (402)  le 
long  d'une  portion  de  celui-ci,  la  face  exterieu- 
re  (402)  etant  adaptee  de  maniere  a  assurer 
un  flux  substantiellement  laminaire  de  I'air  sur 
celui-ci  quand  I'atomiseur  rotatif  (20)  tourne 

25  autour  de  son  axe  de  rotation  et  le  moyen 
d'ecoulement  d'air  (28)  est  situe  a  I'arriere  du 
bord  d'atomisation  (42)  pour  etablir  un  flux 
d'air  generalement  dirige  vers  I'avant. 

30  4.  Appareil  de  revetement  par  projection  de  liqui- 
de  a  atomisation  electrostatique  comprenant 
un  corps  de  support  de  matiere  isolante  ayant 
une  surface  avant,  un  atomiseur  rotatif  de  ma- 
tiere  isolante  ayant  un  axe  de  rotation,  et  une 

35  surface  par  dessus  laquelle  I'enduit  liquide 
peut  s'ecouler  exterieurement  vers  un  bord 
d'atomisation  de  celui-ci  quand  I'atomiseur  est 
tourne  autour  de  son  axe  de  rotation,  I'atomi- 
seur  rotatif  comprenant  un  moyen  de  charger 

40  la  matiere  d'enduit  liquide,  un  moyen  d'entraT- 
nement  incorpore  dans  le  corps  de  support 
montant  de  maniere  menante  I'atomiseur  rotatif 
au  corps  de  support  pour  faire  tourner  I'atomi- 
seur  rotatif  autour  de  I'axe  de  rotation,  un 

45  moyen  fabrique  en  matiere  isolante  pour  ame- 
ner  I'enduit  liquide  a  la  surface  de  I'atomiseur 
rotatif  quand  I'atomiseur  tourne,  le  moyen 
d'ecoulement  d'air  comprenant  un  arrange- 
ment  circulaire  de  passages  d'air  fournis  sur 

so  une  surface  avant  d'un  anneau  circulaire  mon- 
te  de  maniere  detachable  au  corps  de  support 
et  une  premiere  cavite  annulaire  de  I'anneau 
circulaire  communiquant  avec  I'arrangement 
circulaire  de  passages  d'air  pour  y  fournir  de 

55  I'air  pour  etablir  un  arrangement  circulaire  de 
jets  d'air  pour  former  la  configuration  de  la 
couche  de  liquide  atomise  et  un  moyen  de 
transferer  I'energie  electrostatique  au  moyen 

the  support  body,  and  b)  a  liquid  coating  noz- 
zle  (30)  mounted  on  the  forward  body  support 
section  (12)  in  proximity  to  the  surface  of  the 
rotary  atomizer  (20),  and  c)  a  liquid  coating 
conduit  (32)  interconnecting  the  liquid  coating 
valve  (33)  to  the  liquid  coating  nozzle  (30). 

10.  Apparatus  as  claimed  in  Claim  9  when  depen- 
dent  on  any  one  of  claims  2  to  8  wherein  the 
drive  means  include  a)  an  air  turbine  (31)  lo- 
cated  within  a  cavity  (31a)  in  the  rear  body 
support  section  (14)  b)  a  drive  shaft  (23)  con- 
nected  between  the  turbine  and  the  rotary 
atomizer  and  extending  through  a  bore  (12b)  in 
the  forward  body  support  section  (12),  and  c)  a 
bearing  (25)  located  in  a  cavity  (27)  in  the 
intermediate  body  support  section  (16)  for 
rotatably  supporting  the  shaft  (23). 

11.  Apparatus  as  claimed  in  Claim  9  when  depen- 
dent  on  Claim  8  wherein  the  solvent  and  liquid 
coating  valves  (92,  90,  412,  33)  are  fabricated 
substantially  of  insulative  material. 

Revendications 

1.  Appareil  de  revetement  par  projection  de  liqui- 
de  a  atomisation  electrostatique  comprenant 
un  atomiseur  rotatif  de  matiere  isolante  ayant 
une  premiere  surface  sur  laquelle  I'enduit  liqui- 
de  peut  couler  exterieurement  vers  un  de  ses 
bords  d'atomisation  quand  I'atomiseur  est  tour- 
ne  autour  de  son  axe  de  rotation,  et  une 
deuxieme  surface  separee  de  la  premiere  sur- 
face  par  le  bord  d'atomisation,  une  electrode 
de  charge  en  forme  d'anneau  circulaire  portee 
par  la  premiere  surface  et  encerclant  I'axe  de 
rotation  etant  connectee  a  un  element  conduc- 
teur  de  courant  electrique  circulaire  monte  sur 
la  deuxieme  surface  et  encerclant  I'axe  de 
rotation,  dans  lequel  au  moins  un  conducteur 
electrique  est  monte  de  maniere  stationnaire 
sur  la  section  avant  du  corps  de  I'appareil,  le 
conducteur  ayant  une  extremite  libre  situee 
tres  pres  de  I'element  conducteur  de  courant 
electrique  circulaire  pour  y  transferer  I'energie 
electrostatique  quand  le  conducteur  electrique 
stationnaire  est  excite  a  partir  d'une  source  de 
haute  tension,  caracterise  en  ce  que  I'electro- 
de  de  charge  (46)  est  connectee  a  I'element 
conducteur  de  courant  circulaire  (102)  par  une 
serie  d'ergots  (104)  qui  s'etendent  a  travers  la 
paroi  (40)  de  I'atomiseur  (20)  entre  I'element 
conducteur  de  courant  electrique  circulaire 
(102)  et  I'electrode  de  charge  (46),  en  ce 
qu'une  multiplicity  de  conducteurs  electriques 
(218)  espaces  circonferentiellement  est  foumie 
et  en  ce  que  I'electrode  de  charge  (46)  est 
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(10)  proche  de  chaque  surface  pour  y  diriger 
le  solvant  afin  de  nettoyer  la(les)  surface(s), 
des  clapets  a  solvant  (92,  90,  412),  montes 
pres  de  la  surface  avant  (22)  du  corps  de 
support  (10),  et  des  conduits  de  solvant 
connectant  les  clapets  a  solvant  (92,  90,  412) 
et  les  ajutages  a  solvant  (94,  170)  pour  trans- 
porter  le  solvant  aux  ajutages  a  solvant  (94, 
170)  sous  la  commande  des  clapets  a  solvant 
(92,  90,  41  2)  pour  nettoyer  la(les)  surface(s). 

de  charger,  I'atomiseur  a  partir  d'une  source 
de  haute  tension,  caracterise  en  ce  que  I'an- 
neau  circulaire  (24,  400)  comporte  une  surface 
arriere  en  contact  avec  la  surface  avant  (22)  du 
corps  de  support  (10),  la  premiere  cavite  annu- 
laire  (26)  et  une  deuxieme  cavite  annulaire 
(432)  etant  fournies  a  la  surface  arriere  de 
l'anneau  circulaire  (24,  400)  et  en  ce  que  le 
moyen  de  transferer  I'energie  electrostatique 
comprend  un  conducteur  circulaire  (204,  430) 
monte  dans  la  deuxieme  cavite  annulaire  (432) 
et  plusieurs  conducteurs  electriques  espaces 
circonferentiellement  (210)  montes  de  maniere 
stationnaire  a  Panneau  d'air  circulaire  (24),  les 
conducteurs  (210)  ayant  chacun  une  extremite 
arriere  connectee  au  conducteur  circulaire 
(204,  430)  et  une  extremite  libre  avant  situee 
tres  pres  d'un  moyen  de  charger  (102)  I'atomi- 
seur  rotatif  pour  y  transferer  I'energie  electros- 
tatique  quand  les  conducteurs  electriques  sta- 
tionnaires  (210)  sont  excites  a  partir  d'une 
source  de  haute  tension  connectee  au  conduc- 
teur  circulaire  (204,  430)  pour  faciliter  la  char- 
ge  d'un  enduit  liquide  amene  a  la  surface  de 
I'atomiseur  rotatif  quand  I'enduit  coule  exte- 
rieurement  par  dessus  la  surface  vers  le  bord 
d'atomisation  (42)  en  rapport  de  charge  avec 
le  moyen  de  charger  I'atomiseur  rotatif. 

5.  Appareil  selon  la  revendication  4,  dans  lequel 
l'anneau  circulaire  fait  partie  d'un  chapeau 
(400)  ayant  une  surface  exterieure  generale- 
ment  convexe  (402)  adaptee  pour  fournir  un 
flux  substantiellement  laminaire  d'air  au  dessus 
de  celle-ci  quand  I'atomiseur  rotatif  (20)  tourne 
autour  de  son  axe  de  rotation. 

6.  Appareil  selon  la  revendication  3  ou  la  revendi- 
cation  5,  comportant  un  anneau  a  repulsion 
(470)  adapte  pour  etre  excite  a  une  polarite 
semblable  a  la  polarite  de  la  charge  electrosta- 
tique  fournie  au  materiau  de  recouvrement,  ce 
par  quoi  la  face  exterieure  (402)  du  chapeau 
(400),  le  moyen  de  flux  d'air  et  l'anneau  a 
repulsion  (470)  cooperent  pour  pousser  la 
configuration  de  pulverisation  generalement  en 
avant  de  I'atomiseur  rotatif  (20). 

7.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  3,  5  ou  6  dans  lequel  le  chapeau  (400) 
comprend  en  outre  une  cavite  (404),  I'atomi- 
seur  rotatif  (20)  etant  au  moins  partiellement 
dispose  dans  la  cavite. 

8.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  qui  precedent,  comportant  un  ajutage 
de  pulverisation  de  solvant  (94,  170)  monte  de 
maniere,  stationnaire  sur  le  corps  de  support 

w 

9.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  qui  precedent,  dans  lequel  le  corps  de 
support  (10)  est  generalement  cylindrique  et 

75  comporte  des  sections  avant  et  arriere  (1  2,  1  4) 
disposees  aux  cotes  opposes  d'une  section 
intermediaire  (16),  la  section  intermediaire  (16) 
ayant  un  diametre  substantiellement  inferieur  a 
celui  des  sections  de  corps  avant  et  arriere 

20  (12,  14)  de  facon  a  definir  une  cavite  annulaire 
(18)  entre  celles-ci  dans  laquelle  un  moyen 
d'amener  I'enduit  liquide  a  la  surface  de  I'ato- 
miseur  rotatif  (20),  sur  laquelle  I'enduit  liquide 
peut  s'ecouler,  quand  I'atomiseur  (20)  tourne 

25  autour  de  son  axe  de  rotation,  est  fourni,  ce 
moyen  comprenant  a)  un  clapet  d'enduit  liqui- 
de  (33)  monte  dans  la  cavite  annulaire  proche 
de  la  section  avant  du  corps  de  support,  et  b) 
un  ajutage  a  enduit  liquide  (30)  monte  sur  la 

30  section  support  du  corps  avant  (12)  pres  de  la 
surface  de  I'atomiseur  rotatif  (20),  et  c)  un 
conduit  d'enduit  liquide  (32)  connectant  le  cla- 
pet  d'enduit  liquide  (33)  a  I'ajutage  d'enduit 
liquide  (30). 

35 
10.  Appareil  selon  la  revendication  9  quand  il  de- 

pend  de  I'une  quelconque  des  revendications 
2  a  8  dans  lequel  la  commande  comprend  une 
turbine  a  air  (31)  situee  dans  une  cavite  (31a) 

40  dans  la  section  support  du  corps  arriere  (14), 
b)  un  arbre  de  commande  (23)  connecte  entre 
la  turbine  et  I'atomiseur  rotatif  et  passant  par 
un  alesage  (12b)  dans  la  section  support  du 
corps  avant  (12)  et  c)  un  palier  (25)  situe  dans 

45  une  cavite  (27)  dans  la  section  support  du 
corps  intermediaire  (16)  pour  soutenir  I'arbre 
(23)  de  maniere  rotative  (23). 

11.  Appareil  selon  la  revendication  9  quand  il  de- 
50  pend  de  la  revendication  8,  dans  lequel  les 

clapets  de  solvant  et  d'enduit  liquide  (92,  90, 
412,  33)  sont  fabriques  substantiellement  en 
matiere  isolante. 

55  Anspriiche 

1.  Vorrichtung  zur  Beschichtung  durch  elektrosta- 
tische  Zerstaubung  einer  Flussigkeit,  umfas- 

14 
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stauber  (20)  urn  seine  Rotationsachse  rotiert 
und  ein  Luftflussmittel  (28)  hinter  der  Zerstau- 
berkante  (42)  liegt,  urn  einen  im  allgemeinen 
nach  vorne  gerichteten  Luftfluss  zu  schaffen. 

5 
4.  Vorrichtung  zur  Beschichtung  durch  elektrosta- 

tische  Zerstaubung  einer  Flussigkeit,  umfas- 
send  einen  Stutzkorper  aus  Isoliermaterial  mit 
einer  vorderen  Oberflache,  einen  Rotationszer- 

w  stauber  aus  Isoliermaterial  mit  einer  Rotations- 
achse,  und  eine  Oberflache,  uber  welche  eine 
Flussigkeitsschicht  nach  aussen  zu  einer  Zer- 
stauberkante  davon  fliessen  kann,  wenn  der 
Zerstauber  urn  die  Roationsachse  rotiert  wird, 

75  wobei  der  Rotationszerstauber  eine  Vorrich- 
tung  zum  Laden  von  Flussigkeitsschichtmateri- 
al  einschliesst,  ein  in  einem  Stutzkorper  einge- 
bautes  Antriebsmittel,  das  den  Rotationszer- 
stauber  betreibbar  an  dem  Stutzkorper  befe- 

20  stigt,  urn  den  Rotationszerstauber  um  die  Ro- 
tationsachse  zu  rotieren,  ein  aus  Isoliermaterial 
hergestelltes  Mittel,  um  eine  Flussigkeits- 
schicht  zu  der  Oberflache  des  Rotationszer- 
staubers  zu  liefern,  wenn  der  Zerstauber  ro- 

25  tiert,  Luftflussmittel  mit  einer  runden  Anord- 
nung  von  Luftkanalen,  welche  auf  einer  vorde- 
ren  Oberflache  eines  ringformigen  Ringes  auf 
dem  Stutzkorper  abnehmbar  befestigt  vorge- 
sehen  sind  und  eine  erste  ringformige  Vertie- 

30  fung  in  dem  ringformigen  Ring,  die  mit  der 
runden  Anordnung  von  Luftkanalen  in  Verbin- 
dung  steht,  um  sie  mit  Luft  zu  versorgen,  um 
eine  runde  Anordnung  von  Luftdusen  zur  Bil- 
dung  des  Musters  von  zerstaubter  Flussig- 

35  keitsschicht  einzurichten,  und  Mittel  zur  Uber- 
tragung  elektrostatischer  Energie  zu  der  Zer- 
stauberladevorrichtung  von  einer  Hochspan- 
nungsquelle,  dadurch  gekennzeichnet,  dass 
der  ringformige  Ring  (24,  400)  eine  hintere 

40  Oberflache  in  Kontakt  mit  der  vorderen  Ober- 
flache  (22)  des  StUtzkorpers  (10)  hat,  wobei 
die  erste  ringformige  Vertiefung  (26)  und  eine 
zweite  ringformige  Vertiefung  (432)  in  der  hin- 
teren  Oberflache  des  ringformigen  Ringes  (24, 

45  400)  vorgesehen  sind,  und  dass  das  Mittel  zur 
Ubertragung  elektrostatischer  Energie  einen 
runden  Leiter  (204,  430),  der  in  der  zweiten 
ringformigen  Vertiefung  (432)  angebracht  ist 
und  mehrere  peripherisch  angeordnete  elektri- 

50  sche  Leiter  (21  0)  umfasst,  die  stations  r  an  dem 
ringformigen  Luftring  (24)  angebracht  sind,  wo- 
bei  die  Leiter  (210)  je  ein  hinteres  Ende  haben, 
das  mit  dem  runden  Leiter  (204,  430)  verbun- 
den  ist,  und  ein  vorderes  freies  Ende,  das  in 

55  nah  angeordneter  Nahe  zum  Rotationszerstau- 
berlademittel  (102)  liegt,  um  elektrostatische 
Energie  dahin  zu  ubertragen,  wenn  die  statio- 
naren  elektrischen  Leiter  (210)  von  einer  Hoch- 

send  einen  Rotationszerstauber  aus  Isolierma- 
terial  mit  einer  ersten  Oberflache,  uber  welche 
eine  Flussigkeitsschicht  nach  aussen  zu  einer 
Zerstauberkante  davon  fliessen  kann,  wenn  der 
Zerstauber  um  seine  Rotationsachse  rotiert 
wird,  und  einer  zweiten  Oberflache,  die  von 
der  ersten  Oberflache  durch  die  Zerstauber- 
kante  getrennt  ist,  einer  runden  ringformigen 
Ladungselektrode,  die  von  der  ersten  Oberfla- 
che  getragen  wird  und  die  Rotationsachse  um- 
gibt,  die  mit  einem  runden  elektrischen  strom- 
fuhrenden  Element,  das  auf  der  zweiten  Ober- 
flache  angebracht  ist  und  die  Rotationsachse 
umgibt,  verbunden  ist,  worin  wenigstens  ein 
elektrischer  Leiter  stationar  auf  dem  vorderen 
Abschnitt  des  Korpers  der  Vorrichtung  ange- 
bracht  ist,  wobei  der  Leiter  ein  freies  Ende  hat, 
das  in  nah  angeordneter  Nahe  des  runden 
elektrischen  stromfuhrenden  Elements  liegt, 
um  elektrostatische  Energie  dahin  zu  ubertra- 
gen,  wenn  der  stationare  elektrische  Leiter  von 
einer  Hochspannungsquelle  unter  Spannung 
gesetzt  wird,  dadurch  gekennzeichnet,  dass 
die  Ladungselektrode  (46)  mit  dem  runden 
elektrischen  stromfuhrenden  Element  (102) 
durch  eine  Reihe  von  Nadeln  (104),  die  sich 
durch  die  Wand  (40)  des  Zerstaubers  (20) 
zwischen  dem  runden  elektrischen  stromfuh- 
renden  Element  (102)  und  der  Ladungselektro- 
de  (46)  erstrecken,  verbunden  ist,  dass  eine 
Vielzahl  von  peripherisch  verteilten  elektri- 
schen  Leitern  (218)  vorgesehen  ist,  und  dass 
die  Ladungselektrode  (46)  flach  ist  und  in  die 
erste  Oberflache  eingebettet  ist,  um  Kontaktla- 
dung  der  Flussigkeitsschicht,  die  der  ersten 
Oberflache  zugebracht  wird,  zu  ermoglichen, 
wenn  die  Schicht  nach  aussen  uber  die  erste 
Oberflache  in  Kontakt  mit  der  flachen  Ladungs- 
elektrode  (46)  zu  der  Zerstauberkante  (42) 
fliesst. 

2.  Vorrichtung  nach  Anspruch  1,  worin  ein  An- 
triebsmittel  (23,  31  )  zur  Rotation  des  Rotations- 
zerstaubers  (20)  um  seine  Rotationsachse  vor- 
gesehen  ist. 

3..  Vorrichtung  nach  entweder  Anspruch  1  oder 
Anspruch  2,  worin  der  Zerstauber  (20)  kegel- 
stumpfformig  ist,  der  Durchmesser  der  vorde- 
ren  Zerstauberkante  (42)  davon  denjenigen  der 
hinteren  Kante  uberschreitet,  worin  eine  Kappe 
(400)  vor  dem  Stutzkorper  (10)  vorgesehen  ist, 
wobei  die  Kappe  (400)  eine  im  allgemeinen 
konvexe  aussere  Oberflache  (402)  langs  eines 
Abschnittes  davon  einschliesst,  wobei  die  aus- 
sere  Oberflache  (402)  dazu  angepasst  ist,  ei- 
nen  im  wesentlichen  laminaren  Luftfluss  dor- 
tentlang  vorzusehen,  wenn  der  Rotationszer- 
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Durchmesser  hat,  der  wesentlich  geringer  als 
der  der  vorderen  und  hinteren  Korperabschnit- 
te  (12,  14)  ist,  um  einen  ringformigen  Hohl- 
raum  (18)  dazwischen  zu  definieren,  worin  ein 
Mittel  zum  Liefern  einer  Fliissigkeitsschicht  zu 
der  Oberflache  des  Rotationszerstaubers  (20), 
uber  welche  die  Flussigkeitsschicht  fliessen 
kann,  vorgesehen  ist,  wenn  der  Zerstauber 
(20)  um  seine  Rotationsachse  rotiert,  wobei 
das  Mittel  folgendes  einschliesst:  a)  ein  Fliis- 
sigkeitsschichtventil  (33),  das  in  dem  ringformi- 
gen  Hohlraum  in  der  Nahe  des  vorderen  Ab- 
schnittes  des  Stutzkorpers  angebracht  ist,  und 
b)  eine  Fliissigkeitsschichtduse  (30),  die  auf 
dem  vorderen  Korperstutzabschnitt  (12)  in  der 
Nahe  der  Oberflache  des  Rotationszerstaubers 
(20)  angebracht  ist,  und  c)  einen  Flussigkeits- 
schichtkanal  (32),  der  das  Flussigkeitsschicht- 
ventil  (33)  mit  der  Flussigkeitsschichtduse  (30) 
verbindet. 

10.  Vorrichtung  nach  Anspruch  9,  wenn  er  von 
einem  der  Anspruche  2  bis  8  abhangig  ist, 
worin  das  Antriebsmittel  folgendes  einschliesst: 
a)  eine  Luftturbine  (31),  die  innerhalb  eines 
Hohlraums  (31a)  in  dem  hinteren  Korperstutz- 
abschnitt  (14)  angebracht  ist,  b)  eine  Antriebs- 
welle  (23),  die  zwischen  der  Turbine  und  dem 
Rotationszerstauber  angeschlossen  ist  und 
sich  durch  eine  Bohrung  (12b)  in  den  vorderen 
Korperstutzabschnitt  (12)  erstreckt,  und  c)  ein 
Lager  (25),  das  in  einem  Hohlraum  (27)  in  dem 
mittleren  Korperstutzabschnitt  (16)  angebracht 
ist,  um  die  Welle  (23)  rotierbar  zu  tragen. 

spannungsquelle,  die  mit  dem  runden  Leiter 
(204,  430)  verbunden  ist,  unter  Spannung  ge- 
setzt  werden,  um  das  Laden  der  Flussigkeits- 
schicht,  die  zu  dem  Rotationszerstauber  gelie- 
fert  wird,  zu  ermoglichen,  wenn  die  Schicht  5 
nach  aussen  uber  die  Oberflache  zu  der  Zer- 
stauberkante  (42)  in  ladendem  Verhaltnis  zu 
dem  Rotationszerstauberlademittel  fliesst. 

5.  Vorrichtung  nach  Anspruch  4,  worin  der  ring-  w 
formige  Ring  Teil  einer  Kappe  (400)  mit  einer 
generell  konvexen  ausseren  Oberflache  (402) 
bildet,  die  angepasst  ist,  um  einen  im  wesentli- 
chen  laminaren  Luftfluss  dortentlang  vorzuse- 
hen,  wahrend  der  Rotationszerstauber  (20)  um  ts 
seine  Rotationsachse  rotiert. 

6.  Vorrichtung  nach  entweder  Anspruch  3  oder  5, 
mit  einem  Abstossring  (470),  der  angepasst  ist, 
um  auf  eine  Polaritat  gebracht  zu  werden,  wel-  20 
che  dieselbe  wie  die  Polaritat  der  elektrostati- 
schen  Ladung  ist,  die  auf  das  Schichtmaterial  10. 
gebracht  wird,  wobei  die  aussere  Oberflache 
(402)  der  Kappe  (400),  das  Luftflussmittel  und 
der  Abstossring  (470)  zusammenwirken,  um  25 
das  Spruhmuster  generell  vor  den  Rotations- 
zerstauber  (20)  zu  treiben. 

7.  Vorrichtung  nach  einem  der  Anspruche  3,  5 
oder  6,  worin  die  Kappe  (400)  weiterhin  eine  30 
Vertiefung  (404)  einschliesst,  wobei  der  Rota- 
tionszerstauber  wenigstens  teilweise  innerhalb 
der  Vertiefung  angeordnet  ist. 

8.  Vorrichtung  nach  einem  der  vorhergehenden  35 
Anspruche  mit  einer  Losungsmittelspruhduse  11. 
(94,  170)  die  stationar  auf  dem  Stutzkorper 
(10)  in  der  Nahe  der  oder  jeder 
Zerstaubungsoberflache(n)  angebracht  ist,  um 
Lb'sungsmittel  darauf  zu  richten,  um  die  40 
Oberflache(n)  zu  reinigen,  ein  Losungsmittel- 
ventilmittel  (92,  90,  412),  das  in  der  Nahe  der 
vorderen  Oberflache  (22)  des  Stutzkorpers 
(10)  angebracht  ist,  und  ein  Losungsmittelfiih- 
rungsmittel,  das  das  Losungsmittelventilmittel  45 
(92,  90,  412)  und  die  Losungsmitteldusen  (94, 
170)  zum  Transport  von  Losungsmittel  zu  den 
Losungsmitteldtisen  (94,  170)  unter  Kontrolle 
des  Losungsmittelventilmittels  (92,  90,  412) 
miteinander  verbindet,  um  die  Oberflache(n)  zu  50 
reinigen. 

9.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  worin  der  Stutzkorper  (10)  generell 
zylindrisch  ist  und  vordere  und  hintere  Ab-  55 
schnitte  (12,  14)  hat,  die  auf  gegentiberliegen- 
den  Seiten  eines  Zwischenabschnitts  (16)  lie- 
gen,  wobei  der  Zwischenabschnitt  (16)  einem 

Vorrichtung  nach  Anspruch  9,  wenn  er  von 
Anspruch  8  abhangig  ist,  worin  die 
Losungsmittel-  und  Flussigkeitsschichtventile 
(92,  90,  412,  33)  weitgehend  aus  Isoliermaterial 
hergestellt  sind. 
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