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Description 

Background  of  the  Invention 

The  present  invention  relates  to  a  high  volume 
low  pressure  air  spray  gun,  in  which  air  having  a 
relatively  high  flow  rate  and  a  relatively  low  delivery 
pressure  is  used  to  atomize  liquid  coating  material 
into  a  conical  spray  and  to  selectively  form  the 
spray  into  a  fan-shaped  pattern. 

To  decrease  the  cost  of  coating  material  used 
in  spray  coating  processes  and  for  environmental 
considerations,  there  has  been  a  trend  toward 
spray  coating  equipment  having  a  high  transfer 
efficiency.  Transfer  efficiency  is  the  amount  of 
coating  solids  applied  onto  a  target  versus  the 
amount  of  coating  sprayed,  expressed  as  a  per- 
centage.  To  increase  transfer  efficiency,  the  ve- 
locity  of  the  coating  particles  should  advantageous- 
ly  be  fairly  slow  in  order  to  avoid  blow-by  which 
occurs  when  spray  particles  miss  the  target,  with 
excessive  velocity  of  the  particles  actually  causing 
some  of  them  that  strike  the  target  to  bounce  off  of 
it.  Greatest  transfer  efficiency  is  usually  achieved  in 
systems  offering  optimum  atomization  coupled  with 
the  lowest  possible  velocity  of  the  particles. 

Conventional  air  spray  guns  have  a  relatively 
low  transfer  efficiency.  Air  delivered  to  their  spray 
heads  has  relatively  high  pressure,  and  as  it  exits 
the  spray  head  it  atomizes  a  stream  of  liquid  coat- 
ing  material  into  a  conically-shaped  spray,  which 
usually  is  flattened  into  a  fan-shaped  pattern  by 
opposed  side  port  air  jets.  When  the  high  pressure 
air  exits  the  spray  head,  it  expands  and  imparts  a 
relatively  high  velocity  and  fogging  effect  to  the 
spray  particles,  causing  a  large  percentage  of  the 
particles  to  miss  the  target. 

Airless  spray  systems  have  a  somewhat  higher 
transfer  efficiency.  With  such  systems,  coating  liq- 
uid  is  hydraulically  forced  through  a  specially 
shaped  orifice  at  pressures  on  the  order  of  34.5- 
310.5  bar  (500-4500  psi),  which  causes  the  coating 
to  be  emitted  in  an  unstable  thin  film  that  interacts 
with  atmospheric  air  and  breaks  up  into  an  atom- 
ized  spray  at  its  forward  edge.  These  systems 
develop  spray  particles  that  have  a  lower  velocity 
and  exhibit  less  fogging  than  occurs  with  conven- 
tional  air  spray  guns. 

A  more  recent  development  is  the  air-assisted 
airless  system  which  utilizes  both  airless  and  air 
atomization.  Coating  liquid  is  supplied  to  a  spe- 
cially  shaped  orifice  at  hydraulic  pressures  less 
than  those  normally  encountered  in  purely  airless 
systems,  usually  on  the  order  of  20.7-69  bar  (300- 
1000  psi).  This  causes  the  material  to  be  atomized 
into  a  spray,  but  the  degree  of  atomization  is  not  as 
satisfactory  as  obtained  with  conventional  airless  or 
air  spray  guns.  To  improve  atomization,  an  air- 

assist  is  applied  to  the  spray  pattern,  enhancing 
the  atomization  process  and  doing  away  with  tails 
that  would  mar  the  finish.  The  transfer  efficiency  of 
air-assisted  airless  systems  is  greater  than  those  of 

5  conventional  airless  or  air  spray  systems. 
Recently,  high  volume  low  pressure  (HVLP) 

spray  systems  have  found  increasing  use  because 
of  their  high  transfer  efficiency.  These  systems 
utilize  air  to  atomize  a  stream  of  coating  material, 

io  but  at  the  spray  head  the  air  has  a  relatively  high 
flow  rate,  usually  well  in  excess  of  8.5m3/h  (5 
CFM),  and  a  relatively  low  delivery  pressure,  usu- 
ally  less  than  1.03  bar  (15  psi).  The  high  volume 
and  low  pressure  of  the  air  results  in  decreased 

75  fogging  and  an  increased  percentage  of  the  spray 
particles  striking  and  adhering  to  the  target. 

Many  HVLP  spray  guns  use  a  turbine  to  supply 
air  at  high  volume  and  low  pressure  to  an  inlet  to 
the  gun,  from  which  it  passes  through  enlarged  air 

20  passages  to  the  spray  head.  A  significant  disadvan- 
tage  is  that  a  separate  turbine  for  supply  of  air  is 
required,  which  increases  the  cost  and  complexity 
of  the  system. 

Other  types  of  HVLP  spray  guns,  such  as  the 
25  one  disclosed  in  U.S.  Patent  No.  3,796,376  to  Farn- 

steiner,  receive  high  pressure  factory  air  at  their 
inlets.  Such  guns  have  a  venturi  in  their  handle  air 
passage,  downstream  of  the  air  inlet,  to  reduce  the 
pressure  and  increase  the  volume  flow  of  air  into 

30  the  gun  body.  To  further  increase  the  volume  flow 
of  air  into  the  gun,  in  the  spray  gun  of  patent  No. 
3,796,376,  passages  are  in  the  handle  for  admitting 
atmospheric  air  by  the  action  of  the  compressed 
air  passing  through  the  venturi.  From  the  venturi  air 

35  then  passes,  at  a  reduced  pressure  and  increased 
volume,  through  passages  in  the  gun  body  to  the 
spray  head.  Another  HVLP  spray  gun  is  disclosed 
in  patent  No.  4,761  ,299  to  Hufstetler. 

It  is  desirable  with  HVLP  spray  guns  to  be  able 
40  to  control  the  shape  of  the  spray  pattern,  i.e.,  so 

that  the  conically  diverging  atomized  spray  may 
selectively  be  shaped  between  conical  and  flat  fan 
by  means  of  controlling  the  flow  rate  of  side  port 
air  emitted  against  opposite  sides  of  the  spray. 

45  Control  of  side  port  (fan-shaping)  air  is  also  critical 
to  producing  the  best  atomization  and  "flow-out"  of 
material  on  the  coated  surface  to  allow  the  best 
possible  surface  finish.  Many  such  guns,  however, 
do  not  provide  for  control  over  side  port  air,  and  in 

50  others  that  do  no  provision  is  made  to  prevent  an 
undesirable  increase  in  the  pressure  of  air  at  the 
atomizing  orifice  as  the  air  flow  to  the  side  ports  is 
reduced.  Also,  HVLP  spray  guns,  when  used  with  a 
paint  cup,  require  pressure  feed  since  they  cannot 

55  siphon  paint  from  the  cup,  but  the  various  means 
heretofore  used  to  pressurize  the  cups  have  gen- 
erally  been  less  than  satisfactory. 
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Although  some  prior  HVLP  spray  guns,  such  as 
the  one  of  said  patent  No.  4,761,299,  develop  at 
the  spray  head  a  relatively  low  pressure  of  air  on 
the  order  of  1.03  bar  (15  psi)  or  less,  it  has  recently 
become  desirable  to  limit  the  maximum  pressure  at 
the  atomizing  and  side  port  orifices  to  0.69  bar  (10 
psi)  or  less.  This  has  occurred  because  of  envi- 
ronmental  considerations,  since  HVLP  spray  guns 
that  are  limited  to  an  air  pressure  of  0.69  bar  (10 
psi)  or  less  at  the  spray  head  inherently  have  a 
high  transfer  efficiency.  As  a  result,  certain  envi- 
ronmental  protection  agencies,  such  as  those  in 
California,  which  otherwise  would  require  as  a  con- 
dition  for  use  of  a  spray  gun  that  it  be  tested  to 
meet  at  least  a  specified  minimum  transfer  effi- 
ciency,  now  automatically  exempt  a  gun  if  the 
pressure  of  air  at  its  spray  head  is  0.69  bar  (10 
psi)  or  less. 

Objects  of  the  Invention 

An  object  of  the  invention  is  to  provide  an 
improved  HVLP  spray  gun,  which  utilizes  at  its 
spray  head  air  having  a  relatively  low  pressure  and 
a  relatively  high  volume  flow  rate  to  atomize  liquid 
coating  material. 

A  further  object  is  to  provide  such  a  spray  gun, 
which  is  adapted  to  be  supplied  with  air  at  a 
pressure  of  up  to  about  6.9  bar  (100  psi),  yet  limits 
the  pressure  of  air  at  the  spray  head  to  0.69  bar 
(10  psi)  or  less. 

Another  object  is  to  provide  such  a  spray  gun, 
in  which  the  flow  rate  of  side  port  air  at  the  spray 
head  is  adjustable  to  vary  the  spray  pattern  from 
round  to  flat  fan. 

A  still  further  object  is  to  provide  such  a  spray 
gun  in  which,  upon  a  reduction  in  the  flow  rate  of 
side  port  air,  there  is  a  corresponding  reduction  in 
the  overall  flow  rate  of  air  to  the  spray  head  to 
prevent  an  increase  in  the  pressure  of  atomizing 
air. 

Yet  another  object  is  to  provide  such  a  spray 
gun,  which  is  adapted  for  pressure  cup  operation 
without  danger  of  overpressurizing  the  cup. 

Summary  of  the  Invention 

In  accordance  with  the  present  invention,  a 
method  of  spraying  liquid  coating  material  com- 
prises  the  steps  of  providing  liquid  coating  material 
to  a  fluid  orifice  in  a  spray  head,  supplying  air  to 
the  spray  head,  and  delivering  air  supplied  to  the 
spray  head  to  an  atomizing  air  orifice  in  the  spray 
head  to  atomize  coating  material  into  a  spray  and 
to  shaping  air  orifices  in  the  spray  head  for  im- 
pingement  against  and  to  shape  the  spray.  Also 
included  are  the  steps  of  adjusting  the  volume  flow 
rate  of  air  delivered  to  the  side  port  orifices  to  vary 

the  shape  of  the  spray  and,  in  response  to  and 
concurrently  with  performance  of  the  adjusting 
step,  adjustably  controlling  the  volume  flow  rate  of 
air  supplied  to  the  spray  head  in  accordance  with 

5  the  volume  flow  rate  of  air  delivered  to  the  shaping 
air  orifices. 

The  invention  also  contemplates  an  apparatus 
for  spray  coating,  which  comprises  a  spray  head 
having  a  fluid  orifice,  and  atomizing  air  orifice  and 

io  an  inlet  thereto,  and  shaping  air  orifices  and  an 
inlet  thereto.  Included  are  means  for  providing  liq- 
uid  coating  material  to  the  fluid  orifice,  and  means 
for  supplying  air  to  the  spray  head  inlets  for  deliv- 
ery  to  and  flow  through  the  atomizing  air  orifice  to 

is  atomize  coating  liquid  into  a  spray  and  for  delivery 
to  and  flow  through  the  shaping  air  orifices  for 
impingement  against  and  to  shape  the  spray.  Also, 
there  is  means  for  adjusting  the  volume  flow  rate  of 
air  delivered  to  the  side  port  orifices  to  vary  the 

20  shape  of  the  spray  and  means,  responsive  to  op- 
eration  of  the  adjusting  means,  for  concurrently 
controlling  the  volume  flow  rate  of  air  supplied  to 
the  spray  head  inlets  in  accordance  with  the  vol- 
ume  flow  rate  of  air  delivered  to  the  side  port 

25  orifices. 
The  foregoing  and  other  objects,  advantages 

and  features  of  the  invention  will  become  apparent 
upon  a  consideration  of  the  following  detailed  de- 
scription,  when  taken  in  conjunction  with  the  ac- 

30  companying  drawings. 

Brief  Description  of  the  Drawings 

Fig.  1  is  a  side  elevation  view,  partly  in  cross 
35  section,  illustrating  an  HVLP  spray  gun  con- 

structed  in  accordance  with  the  teachings  of  the 
invention; 
Fig.  2  is  an  enlarged,  cross  sectional  side  eleva- 
tion  view  of  the  forward  end  of  the  spray  gun  in 

40  Fig.  1  ,  and 
Fig.  3  is  a  front  elevation  view  of  the  spray  gun. 

Detailed  Description 

45  The  drawings  illustrate  a  high  volume  low  pres- 
sure  (HVLP)  spray  gun  assembly,  indicated  gen- 
erally  at  20,  which  includes  a  spray  gun  body  22 
having  a  handle  24  and  a  fitting  26  at  the  handle 
lower  end  for  connection  with  a  source  of  com- 

50  pressed  air  that  may  be  at  a  pressure  of  up  to 
about  6.9  bar  (100  psi).  At  its  forward  end  the  gun 
has  a  spray  head  assembly,  indicated  generally  at 
28,  which  includes  an  air  nozzle  30  and  a  fluid 
nozzle  32  through  which  liquid  coating  material 

55  supplied  to  the  gun  through  a  fitting  34  flows  to  an 
outlet  orifice  36  for  being  atomized  into  a  spray  by 
jets  of  air  emitted  from  the  air  nozzle.  An  air 
passage  38  extends  through  the  handle,  and  is 
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placed  in  communication  with  a  gun  barrel  air 
passage  40  by  opening  an  air  valve  means  42.  A 
fluid  valve  stem  44  is  connected  to  the  air  valve 
means,  and  extends  through  the  fluid  nozzle  32  to 
a  forward  tapered  end  46  that  forms  a  valve  with  a 
seat  48  in  the  fluid  nozzle  behind  the  orifice  36. 

To  control  spraying,  the  air  valve  means  42  is 
movable  between  closed  and  open  positions  to 
control  a  flow  of  pressurized  air  from  the  handle 
passage  38  and  through  the  gun  barrel  air  passage 
40  to  the  air  nozzle  30,  and  the  fluid  valve  stem  44 
is  movable  between  closed  and  open  positions  to 
control  a  flow  of  fluid  through  the  fluid  nozzle 
orifice  36.  For  the  purpose,  a  manually  manipulat- 
able  trigger  50  is  operatively  connected  to  the  fluid 
valve  stem  and  pivotally  connected  to  the  gun 
body.  The  trigger  is  movable  between  a  gun  off 
position  away  from  the  handle,  at  which  the  air 
valve  means  and  fluid  valve  stem  are  in  their 
closed  positions,  to  a  gun  on  position  toward  the 
handle,  at  which  the  air  valve  means  and  fluid  valve 
stem  are  moved  to  their  open  positions  for  generat- 
ing  a  spray  of  atomized  coating  material.  An  air 
control  knob  52  connects  to  an  air  valve  stem  54 
extending  through  the  gun  barrel  air  passage  40, 
and  adjustment  of  the  knob  determines  the  flow 
rate  of  side  port  air  emitted  from  opposite  sides  of 
the  air  nozzle  30  when  the  gun  is  on.  A  fluid  valve 
stem  adjustment  means,  indicated  generally  at  56, 
determines  the  dispensing  rate  of  coating  material 
when  the  gun  is  on. 

The  spray  head  assembly  28  mounts  on  a 
downwardly  depending  annular  extension  58  at  a 
forward  end  of  the  spray  gun  body  22.  The  spray 
head  assembly  comprises  the  air  nozzle  30  and  a 
fluid  inlet  fitting  60,  together  with  the  fluid  nozzle 
32,  a  fluid  nozzle  retainer  62  and  an  air  nozzle 
retainer  64.  The  fluid  inlet  fitting  and  fluid  nozzle 
have  respective  fluid  passages  66  and  68. 

The  inlet  fitting  60  is  generally  L-shaped  and 
the  annular  extension  58  has  a  passage  longitudi- 
nally  therethrough  which  has  a  relatively  small  di- 
ameter  at  its  rearward  end  and  increases  in  diam- 
eter  toward  its  forward  end  where  it  defines  two 
tapered  annular  shoulders  70  and  72.  The  upper 
horizontal  leg  of  the  inlet  fitting  has  external 
threads  at  its  forward  end  and  extends  through  the 
passage  into  threaded  connection  with  internal 
threads  in  the  fluid  nozzle  retainer  62  to  mount  the 
inlet  fitting  and  fluid  nozzle  retainer  on  the  forward 
end  of  the  gun  barrel.  When  the  inlet  fitting  and 
fluid  nozzle  retainer  are  tightened  together,  a  pair 
of  tapered  shoulders  on  the  fluid  nozzle  retainer 
abut  and  seal  with  the  tapered  shoulders  70  and 
72. 

The  fluid  nozzle  32  is  threaded  into  the  fluid 
nozzle  retainer  62,  until  an  outer  tapered  seat  at  a 
rearward  end  of  the  fluid  nozzle  moves  against  and 

seals  with  a  tapered  seat  at  the  forward  end  of  the 
inlet  fitting  passage  66.  This  mounts  the  inlet  fitting, 
fluid  nozzle  retainer  and  fluid  nozzle  on  the  annular 
extension  58  and  establishes  a  leak-proof  path 

5  through  the  fluid  passages  66  and  68. 
To  complete  the  spray  head  assembly  28,  the 

air  nozzle  30  is  placed  over  the  forward  end  of  the 
fluid  nozzle  32  to  extend  an  outer  end  74  of  the 
fluid  nozzle  into  a  passage  formed  centrally 

io  through  a  front  wall  of  the  air  nozzle  and  until  an 
annular  tapered  shoulder  76  on  the  air  nozzle  seats 
against  an  associated  annular  tapered  shoulder  on 
the  fluid  nozzle.  The  air  nozzle  retainer  64  is  then 
placed  around  the  air  nozzle  and  threaded  onto  the 

is  fluid  nozzle  retainer  62,  until  a  radially  inwardly 
extending  annular  flange  78  on  the  air  nozzle  re- 
tainer  engages  a  radially  outwardly  extending  an- 
nular  flange  80  on  the  air  nozzle  and  moves  the  air 
nozzle  tightly  against  the  fluid  nozzle. 

20  To  provide  atomizing  air  to  the  spray  head 
assembly  28,  the  gun  barrel  passage  40  receives 
air  from  the  handle  passage  38  upon  opening  the 
air  valve  means  42.  The  air  valve  stem  54  extends 
through  the  barrel  passage  to  a  forward  tapered 

25  end  82  of  the  stem  that  is  movable  against  and 
away  from  a  side  port  air  valve  seat  84  at  a  forward 
end  of  the  barrel  passage.  The  position  of  the  air 
valve  stem  with  respect  to  its  seat  is  determined  by 
the  setting  of  the  side  port  air  control  knob  52. 

30  When  the  air  valve  stem  is  retracted  from  its  seat, 
it  opens  communication  between  the  barrel  pas- 
sage  40  and  an  annular  chamber  86  in  the  barrel 
extension  58,  which  chamber  communicates  with 
spray  pattern  forming  shaping  air  orifices  88  in 

35  opposed  ears  90  of  the  air  nozzle  30  through 
passages  94  in  the  fluid  nozzle  retainer  62  and 
passages  96  in  the  air  nozzle  ears.  An  annular 
atomizing  air  outlet  orifice  92  is  defined  between 
the  forward  end  74  of  the  fluid  nozzle  32  and  the 

40  passage  through  the  front  face  of  the  air  nozzle.  To 
supply  air  to  the  atomizing  air  orifice  92,  passages 
98  extend  through  the  fluid  nozzle  between  an 
annular  chamber  99  and  the  orifice.  Triggering  the 
gun  on  therefore  causes  air  to  be  emitted  to  atom- 

45  ize  dispensed  liquid  coating  material  into  a  conical 
spray  and  to  form  the  spray  into  a  fan-shaped 
pattern. 

To  control  dispensing  of  liquid  coating  material, 
the  fluid  valve  stem  44  extends  through  the  rear- 

so  ward  end  of  the  fluid  inlet  fitting  60  and  then 
through  the  fluid  passages  66  and  68  to  its  forward 
tapered  end  46  at  the  fluid  nozzle  seat  48.  Opera- 
tion  of  the  trigger  50  to  turn  on  the  gun  retracts  the 
tapered  end  from  its  seat  for  a  flow  of  fluid  from 

55  the  orifice  36  in  the  fluid  nozzle  forward  end  74, 
whereupon  fluid  is  emitted  in  a  cylindrical  stream 
that  is  atomized  into  a  spray  by  air  emitted  from 
the  air  nozzle  30. 

4 
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To  the  extent  described,  the  spray  gun  is  sub- 
stantially  identical  to  the  one  in  Culbertson  et  al 
patent  No.  4,537,357,  issued  August  27,  1985  to 
the  assignee  of  the  present  invention,  the  teachings 
of  which  are  incorporated  herein  by  reference.  A 
difference,  however,  resides  in  the  sizes  or  air  flow 
areas  of  the  air  nozzle  air  passages  96,  the  fluid 
nozzle  air  passages  98,  the  shaping  air  outlet 
orifices  88,  the  annular  atomizing  air  outlet  orifice 
92  and  the  air  valve  stem  seat  84.  As  compared 
with  those  in  the  spray  gun  of  said  Culbertson  et  al 
patent,  in  the  present  gun  they  are  relatively  large 
in  cross  sectional  flow  area  to  accomodate  emis- 
sion  of  a  high  volume  flow  of  air  at  a  low  pressure. 

Unlike  most  HVLP  spray  guns  that  require  a 
separate  turbine  for  supply  of  air  at  a  relatively 
high  volume  and  low  pressure,  the  one  of  the 
invention  is  particularly  adapted  to  receive  air  from 
a  conventional  compressed  air  supply  at  pressures 
up  to  about  6.9  bar  (100  psi).  The  gun  may  there- 
fore  be  incorporated  into  existing  spraying  systems 
where  there  already  is  a  factory  air  supply,  without 
need  to  purchase  and  install  a  separate  air  supply 
turbine.  A  further  advantage  is  that  an  air  supply 
line  from  a  turbine  is  necessarily  large  and  bulky  to 
accomodate  the  large  volume  flow  of  air  at  low 
pressure,  which  makes  a  spray  gun  to  which  it  is 
connected  unwieldy  to  handle,  whereas  the  present 
gun  retains  its  maneuverability  when  connected  to 
a  conventional  high  pressure  air  supply  line. 

The  spray  gun  20  is  configured  so  that  with 
about  6.9  bar  (100  psi)  of  air  at  its  inlet  26,  when 
the  gun  is  triggered  on  a  high  volume  flow  of  air  is 
delivered  to  the  spray  head  assembly  at  a  low 
pressure  approximately  equal  to  but  no  greater 
than  0.69  bar  (10  psi).  For  lower  air  inlet  pressures, 
such  as  2.76-4.14  bar  (40-60  psi),  the  high  volume 
air  flow  delivered  to  the  spray  head  will  be  at  a 
lower  pressure,  but  because  of  the  high  air  flow 
rate,  coating  material  will  be  properly  atomized. 
The  air  control  knob  52  controls  the  volume  flow 
rate  of  air  to  the  side  port  orifices  88,  and  to 
prevent  excessive  air  pressure  from  being  devel- 
oped  at  the  atomizing  air  orifice  92  as  the  flow  rate 
of  air  to  the  shaping  air  orifices  is  decreased, 
means  are  provided  to  decrease  the  volume  flow 
rate  of  air  to  the  spray  head  assembly  28  in  re- 
sponse  to  and  in  accordance  with  a  decrease  in  the 
flow  rate  of  air  to  the  shaping  air  orifices.  The 
spray  gun  is  adapted  to  receive  coating  material 
from  a  pressure  cup  carried  by  the  gun,  and  its 
structure  accommodates  convenient  pressurization 
of  the  cup,  from  air  in  the  gun,  without  overpres- 
surizing  the  cup. 

The  structure  of  the  HVLP  spray  gun  20,  that 
accommodates  conversion  of  high  pressure  low 
volume  air  at  the  inlet  fitting  26  to  high  volume  low 
pressure  air  at  the  spray  head  assembly  28,  in- 

cludes  a  guide  bushing  102  in  the  gun  barrel  air 
passage  40,  through  which  the  air  valve  stem  54 
extends.  The  air  valve  stem  is  longitudinally  mov- 
able  within  the  bushing  by  the  air  control  knob  52, 

5  and  a  plurality  of  equally  circumferentially  spaced 
passages  104  extend  longitudinally  through  the 
bushing.  The  bushing  divides  the  barrel  passage 
into  a  rearward  portion  106  upstream  from  and  a 
middle  portion  108  downstream  from  the  bushing. 

io  When  the  gun  is  triggered  on  to  open  the  air  valve 
means  42,  high  pressure  air  flows  from  the  handle 
passage  38  into  the  rearward  passage  portion,  and 
then  through  the  bushing  passages  to  the  middle 
passage  portion. 

is  A  restriction  to  the  flow  of  air  to  the  spray  head 
assembly  28  is  downstream  from  the  bushing  102 
and  comprises  a  variable  flow  area  restriction 
which,  in  the  disclosed  embodiment,  is  in  the  form 
of  a  variable  flow  area  venturi  110  through  which 

20  the  air  valve  stem  54  extends.  With  reference  to 
the  direction  of  air  flow,  the  venturi,  which  may  be 
a  sonic  venturi,  has  a  tapered  converging  rearward 
passage  portion  112  and  a  tapered  diverging  for- 
ward  passage  portion  114.  A  tapered  shoulder  116 

25  on  the  air  valve  stem  is  positioned  within  the  ven- 
turi,  and  defines  a  juncture  between  a  first  diameter 
forward  end  118  of  the  stem  and  a  second  and 
greater  diameter  rearward  end  120.  In  a  contem- 
plated  embodiment,  the  diameter  of  the  forward 

30  end  118  is  6.35mm  (.250"),  the  diameter  of  the 
rearward  end  120  is  6.7mm  (.264"),  the  shoulder 
1  1  6  is  tapered  at  about  15°,  with  respect  to  the 
stem  axis,  between  the  forward  and  rearward  ends, 
and  the  minimum  necked  down  diameter  of  the 

35  venturi  passage,  between  the  passage  portions  112 
and  114,  is  7.06mm  (.278  inch).  When  the  tapered 
end  82  of  the  air  valve  stem  is  fully  retracted  from 
its  seat  84  for  a  maximum  volume  flow  of  air  to  the 
shaping  air  orifices  88,  the  tapered  shoulder  116  is 

40  rearwardly  of  and  the  forward  reduced  diameter 
end  118  of  the  stem  extends  through  the  necked 
down  portion  of  the  venturi  passage,  so  the  air  flow 
area  of  and  volume  flow  rate  of  air  through  the 
venturi  are  at  a  maximum.  On  the  other  hand,  when 

45  the  tapered  end  of  the  stem  is  moved  toward  and 
against  its  seat  to  reduce  the  volume  flow  of  air  to 
the  side  port  orifices,  the  tapered  shoulder  116  and 
the  increased  diameter  rearward  end  120  of  the 
stem  are  moved  into  the  necked  down  portion  of 

50  the  venturi  passage,  under  which  condition  the  air 
flow  area  of  and  volume  flow  rate  of  air  through  the 
venturi  are  at  a  minimum.  In  the  process  of  moving 
the  tapered  end  of  the  air  valve  stem  from  its  most 
retracted  position  to  against  its  seat,  as  the  tapered 

55  shoulder  116  advances  toward  and  then  into  the 
necked  down  portion  of  the  venturi  passage,  the 
flow  area  through  the  passage  progressively  de- 
creases.  The  valve  stem  and  venturi  member  110 
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therefore  define  a  variable  flow  area  restriction  or 
venturi,  and  air  entering  the  venturi  at  a  low  volume 
and  high  pressure  exits  it  at  a  high  volume  and  low 
pressure. 

With  about  6.9  bar  (100  psi)  air  at  the  gun  inlet 
26  and  the  air  valve  stem  54  fully  retracted  to 
maximize  the  air  flow  to  the  shaping  air  orifices  88, 
the  passage  through  the  venturi-shaped  restriction 
110  has  a  maximum  air  flow  area  for  delivery  of  a 
maximum  volume  flow  of  low  pressure  air  to  the 
spray  head  assembly  28,  and  the  air  in  the  spray 
head  assembly,  just  upstream  from  the  side  port 
and  atomizing  air  orifices,  has  a  high  volume  flow 
rate  of  at  least  8.5m3/h  (5  CFM)  and  a  low  pressure 
of  about,  but  no  greater  than,  0.69  bar  (10  psi). 
Under  this  condition,  with  a  maximum  air  flow  de- 
livered  from  the  shaping  air  orifices,  the  conically 
shaped  atomized  coating  spray  formed  by  air  from 
the  atomizing  air  orifice  is  flattened  into  a  fan- 
shaped  pattern. 

The  spray  pattern  can  be  changed  from  a  flat 
fan  to  round,  and  anywhere  in  between,  by  moving 
the  tapered  end  82  of  the  air  valve  stem  toward 
and/or  against  its  seat  84  to  reduce  the  air  flow  to 
the  side  port  orifices  88.  If  the  air  valve  stem  were 
of  constant  diameter,  reducing  the  air  flow  to  the 
shaping  air  orifices  would  result  in  an  increasing 
portion  of  the  air  supplied  to  the  spray  head  as- 
sembly  being  delivered  to  the  atomizing  air  orifice, 
and  there  would  be  an  increase  in  the  pressure  of 
air  upstream  from  the  atomizing  air  orifice,  possibly 
beyond  the  desirable  0.69  bar  (10  psi)  maximum. 
However,  because  of  the  tapered  shoulder  116  of 
the  air  valve  stem  and  the  increased  diameter  of 
the  stem  rearwardly  of  the  shoulder,  as  the  stem 
moves  forwardly  the  air  flow  area  through  the  ven- 
turi  passage  is  progressively  reduced  to  decrease 
the  volume  flow  of  air  supplied  to  the  spray  head 
and  prevent  an  increase  in  pressure  of  the  atomiz- 
ing  air  beyond  0.69  bar  (10  psi). 

To  prevent  an  excessive  increase  in  pressure 
of  air  in  the  downstream  venturi  passage  portion 
114  when  the  tapered  end  82  of  the  air  valve  stem 
54  is  moved  fully  against  its  seat,  a  plurality  of  air 
conveying  longitudinal  slots  122  are  formed  in  and 
at  circumferentially  spaced  intervals  around  the  ta- 
pered  end.  Consequently,  even  when  the  air  valve 
stem  is  fully  closed,  some  air  still  flows  to  the  side 
port  orifices  88,  but  not  enough  to  cause  appre- 
ciable  flattening  of  the  spray.  The  reason  for  limit- 
ing  the  pressure  of  air  in  the  venturi  passage 
portion  114  is  because  it  is  from  there  that  air  for 
pressurizing  a  paint  cup  124  is  obtained.  Because 
of  the  relatively  low  velocity  of  the  air  flow  on  the 
downstream  side  of  the  venturi,  paint  cannot  be 
delivered  from  the  cup  into  the  spray  gun  20  by 
siphoning.  Paint  must  therefore  be  pressure  fed 
into  the  gun,  and  for  the  purpose  an  air  line  126 

extends  between  the  venturi  passage  portion  114 
and  an  opening  in  a  cup  lid  128.  Limiting  the 
pressure  developed  in  the  venturi  passage  portion 
114  thereby  prevents  overpressurization  of  the  cup. 

5  A  check  valve  (not  shown)  in  the  cup  lid  opening 
prevents  loss  of  cup  pressure  when  the  gun  is 
turned  off  and  provides  for  even  flow  of  coating 
material  to  the  fluid  nozzle. 

While  one  embodiment  of  the  invention  has 
io  been  described  in  detail,  various  modifications  and 

other  embodiments  thereof  may  be  devised  by  one 
skilled  in  the  art  without  departing  from  the  scope 
of  the  invention,  as  defined  in  the  appended 
claims. 

15 
Claims 

1.  A  method  of  spraying  liquid  coating  material, 
comprising  the  steps  of  providing  liquid  coat- 

20  ing  material  to  a  fluid  orifice  (36)  in  a  spray 
head  (28)  for  emission  therefrom;  supplying  air 
to  the  spray  head;  delivering  air  supplied  to  the 
spray  head  to  an  atomising  air  orifice  (92)  in 
the  spray  head  to  atomize  the  emitted  coating 

25  material  into  a  spray  and  to  shaping  air  orifices 
(88)  in  the  spray  head  for  impingement  against 
and  to  shape  the  spray;  adjusting 
(110,112,114)  the  volume  flow  rate  of  air  deliv- 
ered  to  the  shaping  air  orifices  to  adjust  the 

30  shape  of  the  spray;  and,  in  response  to  and 
concurrently  with  performance  of  said  adjust- 
ing  step,  adjustably  controlling  (116,118,120) 
the  volume  flow  rate  of  air  supplied  to  the 
spray  head  to  prevent  the  pressure  of  air  at  the 

35  spray  head  from  exceeding  a  selected  maxi- 
mum  pressure  as  a  result  of  changes  in  the 
volume  flow  rate  of  air  delivered  to  the  shaping 
air  orifices  (88). 

40  2.  A  method  as  in  claim  1,  wherein  said  ad- 
justably  controlling  step  decreases  and  in- 
creases  the  volume  flow  rate  of  air  supplied  to 
the  spray  head  (28)  by  amounts  in  accordance 
with  respective  decreases  and  increases  in  the 

45  volume  flow  rate  of  air  delivered  to  the  shaping 
air  orifices  (88). 

3.  A  method  as  in  claim  1,  wherein  said  sup- 
plying  and  delivering  steps  provide  air  at  a 

50  pressure  no  greater  than  about  0.69  bar  (10 
psi)  at  the  atomizing  air  orifice  (92),  and  said 
adjustably  controlling  step  decreases  the  vol- 
ume  flow  rate  of  air  supplied  to  the  spray  head 
(28)  to  prevent  the  pressure  of  air  at  the  atom- 

55  izing  air  orifice  (92)  from  exceeding  0.69  bar 
(10  psi)  upon  a  decrease  in  the  volume  flow 
rate  of  air  delivered  to  the  shaping  air  orifices 
(88). 

6 
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4.  A  method  as  in  claim  1,  wherein  the  spray 
head  has  a  first  passageway  (98)  extending  to 
the  atomizing  air  orifice  (92)  and  a  second 
passageway  (94)  extending  to  the  shaping  air 
orifices  (88),  said  supplying  step  supplies  air 
through  a  common  passageway  (40)  to  the 
spray  head  (28),  said  delivering  step  delivers 
air  supplied  to  the  spray  head  through  the  first 
passageway  to  the  atomizing  air  orifice  and 
through  the  second  passageway  to  the  shaping 
air  orifices,  said  adjusting  step  adjusts  the  air 
flow  area  through  the  second  passageway  to 
control  the  volume  flow  rate  of  air  delivered  to 
the  shaping  air  orifices,  and  said  adjustably 
controlling  step  changes  the  air  flow  area 
through  the  common  passageway  to  change 
the  volume  flow  rate  of  air  supplied  to  the 
spray  head. 

5.  A  method  as  in  claim  4,  wherein  said  ad- 
justably  controlling  step  decreases  and  in- 
creases  the  air  flow  area  through  the  common 
passageway  (40)  by  amounts  in  accordance 
with  respective  decreases  and  increases  in  the 
air  flow  area  through  the  second  passageway. 

6.  A  method  as  in  claim  4,  wherein  said  adjusting 
and  adjustably  controlling  steps  comprise  us- 
ing  a  single  valve  member  (52,54)  to  simulta- 
neously  change  the  air  flow  areas  through 
each  of  the  second  passageway  (94)  and  the 
common  passageway  (40). 

7.  A  method  as  in  claim  4,  wherein  said  sup- 
plying  step  comprises  supplying  air  through  a 
restriction  (110)  in  the  common  passageway 
(40),  said  adjustably  controlling  step  comprises 
changing  the  air  flow  area  through  the  restric- 
tion  (110)  by  an  amount  correlated  to  a  change 
in  the  air  flow  area  through  the  second  pas- 
sageway  (94). 

9.  A  method  as  in  claim  7,  wherein  said  sup- 
plying  step  comprises  delivering  air  at  a  high 
pressure  and  low  volume  to  the  common  pas- 
sageway  (40)  on  the  upstream  side  of  the 
restriction  (110),  and  said  adjustably  controlling 
step  comprises  changing  the  air  flow  area 
through  the  restriction  so  that  air  exiting  the 
downstream  side  (114)  of  the  restriction  (110) 
has,  with  respect  to  air  on  its  upstream  side 

(112),  a  high  volume  and  low  pressure  and  so 
that  the  pressure  of  air  at  the  spray  head  (28) 
is  no  greater  than  the  selected  maximum  pres- 
sure. 

5 
10.  A  method  as  in  claim  9,  wherein  said  step  of 

delivering  liquid  coating  material  comprises 
pressurizing  a  paint  cup  (124)  with  air  obtained 
from  the  common  passageway  on  the  down- 

io  stream  side  (114)  of  the  restriction  (110),  and 
flowing  the  paint  from  the  pressurized  cup  to 
the  fluid  orifice. 

11.  A  method  as  in  claim  7,  wherein  said  sup- 
15  plying  step  comprises  delivering  air  at  a  pres- 

sure  up  to  about  6.9  bar  (100  psi)  to  the 
common  passageway  (40)  on  the  upstream 
side  of  the  restriction  (110),  and  said  adjustab- 
ly  controlling  step  comprises  changing  the  air 

20  flow  area  through  the  restriction  (110)  so  that 
the  pressure  of  air  at  the  spray  heads  (28)  is 
no  greater  than  about  0.69  bar  (10  psi),  ir- 
respective  of  the  volume  flow  rate  of  air  deliv- 
ered  to  the  shaping  air  orifices  (88). 

25 
12.  A  method  as  in  claim  1,  wherein  the  spray 

head  (28)  is  carried  by  a  body  (22)  and  said 
supplying  step  comprises  supplying  air  at  a 
low  volume  and  high  pressure  to  an  inlet  (26) 

30  to  a  passage  (38)  in  the  body  (22)  and  convert- 
ing  the  low  volume  high  pressure  air  at  the 
body  passage  inlet  (26)  to  high  volume  low 
pressure  air  at  an  outlet  from  the  body  pas- 
sage  (38)  for  supply  to  the  spray  head  (28). 

35 
13.  A  method  as  in  claim  12,  wherein  said  convert- 

ing  step  comprises  flowing  the  low  volume 
high  pressure  air  through  a  restriction  (110)  in 
the  body  (22)  passage  (38),  and  said  adjustab- 

40  ly  controlling  step  comprises  changing  the  air 
flow  area  through  the  restriction  (110). 

14.  A  method  as  in  claim  12,  wherein  air  supplied 
to  the  spray  head  (28)  is  delivered  to  the 

45  shaping  air  orifices  (88)  through  an  air  flow 
path  (40)  and  said  adjusting  and  adjustably 
controlling  steps  are  performed  using  a  single 
valve  member  (52,54)  for  simultaneously 
changing  the  air  flow  areas  through  each  of  the 

50  air  flow  path  and  the  body  passage. 

15.  Apparatus  (20)  for  spray  coating,  comprising  a 
spray  head  (28)  having  a  fluid  orifice  (36),  an 
atomizing  air  orifice  (92)  and  shaping  air 

55  orifices  (88);  means  (44,50)  for  providing  liquid 
coating  material  to  said  fluid  orifice  (36)  for 
emission  therefrom;  means  for  supplying  air  to 
said  spray  head  (28);  means  (38,40,42)  for 

8.  A  method  as  in  claim  7,  wherein  said  adjusting 
and  adjustably  controlling  steps  comprise  us- 
ing  a  single  valve  member  (52,54)  to  simulta-  45 
neously  vary  the  air  flow  areas  through  both 
the  second  passageway  (94)  and  the  restric- 
tions  (110). 
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delivering  air  supplied  to  said  spray  head  (28) 
to  said  atomizing  air  orifice  (92)  to  atomize 
emitted  coating  liquid  into  a  spray  and  to  said 
shaping  air  orifices  (88)  for  impingement 
against  and  to  shape  the  spray;  means 
(110,112,114)  for  adjusting  the  volume  flow 
rate  of  air  delivered  to  said  shaping  air  orifices 
(88)  to  adjust  the  shape  of  the  spray;  and 
means  (116,118,120),  responsive  to  operation 
of  said  adjusting  means  (110,112,114),  for  con- 
currently  adjustably  controlling  the  volume  flow 
rate  of  air  supplied  to  said  spray  head  (28)  to 
prevent  the  pressure  of  air  at  said  spray  head 
(28)  from  exceeding  a  selected  maximum 
pressure  as  a  result  of  changes  in  the  volume 
flow  rate  of  air  delivered  to  said  shaping  air 
orifices  (88). 

16.  Apparatus  as  in  claim  15,  wherein  said  ad- 
justably  controlling  means  (116,118,120)  de- 
creases  and  increases  the  volume  flow  rate  of 
air  supplied  to  said  spray  head  (28)  by 
amounts  in  accordance  with  respective  de- 
creases  and  increases  in  the  volume  flow  rate 
of  air  delivered  to  said  shaping  air  orifices  (88). 

17.  Apparatus  as  in  claim  15,  wherein  said  sup- 
plying  and  delivering  means  deliver  air  to  said 
atomizing  air  orifice  (92)  at  a  pressure  no 
greater  than  about  0.69  bar  (10  psi),  and  said 
adjustably  controlling  means  decreases  the 
volume  flow  rate  of  air  supplied  to  said  spray 
head  (28)  to  prevent  the  pressure  of  air  at  said 
atomizing  air  orifice  from  exceeding  0.69  bar 
(10  psi)  in  response  to  said  adjusting  means 
(110,112,114)  decreasing  the  volume  flow  rate 
of  air  delivered  to  said  shaping  air  orifices  (88). 

18.  Apparatus  as  in  claim  15,  wherein  said  spray 
head  (28)  has  first  passageway  (98)  means 
extending  to  said  atomizing  air  orifice  (92)  and 
second  passageway  (94)  means  extending  to 
said  shaping  air  orifice  (88),  said  supplying 
means  supplies  air  through  a  common  pas- 
sageway  (40)  means  to  said  spray  head  (28), 
said  delivering  means  includes  said  first  pas- 
sageway  means  (98)  for  delivering  air  to  said 
atomizing  air  orifice  (92)  and  said  second  pas- 
sageway  (94)  means  for  delivering  air  to  said 
shaping  air  orifice  (88),  said  adjusting  means 
(110,112,114)  adjusts  the  air  flow  area  through 
said  second  passageway  (94)  means  to  control 
the  volume  flow  rate  of  air  delivered  to  said 
shaping  air  orifices  (88),  and  said  adjustably 
controlling  means  (116,118,120)  changes  the 
air  flow  area  through  said  common  passage- 
way  (40)  means  to  change  the  volume  flow 
rate  of  air  supplied  to  said  spray  head  (28). 

19.  Apparatus  as  in  claim  18,  wherein  said  ad- 
justably  controlling  means  (116,118,120)  de- 
creases  and  increases  the  air  flow  area 
through  said  common  passageway  (40)  means 

5  by  amounts  in  accordance  with  respective  de- 
creases  and  increases  in  the  air  flow  area 
through  said  second  passageway  (44)  means. 

20.  Apparatus  as  in  claim  18,  including  a  restric- 
io  tion  (110)  in  said  common  passageway  (40) 

means,  and  wherein  said  supplying  means 
supplies  air  through  said  restriction  (110)  to 
said  spray  head  (28)  and  said  adjustably  con- 
trolling  means  (116,118,120)  changes  the  air 

is  flow  area  through  said  restriction  (102)  by  an 
amount  correlated  to  a  change  in  air  flow  area 
through  said  second  passageway  means  (94). 

21.  Apparatus  as  in  claim  18,  including  valve 
20  means  common  to  each  of  said  adjusting 

means  (110,112,114)  and  said  adjustably  con- 
trolling  means  (116,118,120)  for  simultaneously 
changing  the  air  flow  areas  through  each  of 
said  second  passageway  mean  (94)  and  said 

25  common  passageway  means  (40). 

22.  Apparatus  as  in  claim  20,  wherein  said  restric- 
tion  comprises  a  venturi  (110),  said  supplying 
means  delivers  air  at  a  low  volume  and  high 

30  pressure  to  said  common  passageway  mean 
(40)  on  the  upstream  side  (112)  of  said  venturi 
(110),  and  said  adjustably  controlling  mean 
(116,118,120)  changes  the  air  flow  area 
through  said  venturi  (110)  so  that  air  exiting  the 

35  downstream  side  (114)  of  said  venturi  (110) 
has,  with  respect  to  air  on  its  upstream  side 
(112),  a  high  volume  and  low  pressure  and 
also  so  that  the  pressure  of  air  at  said  spray 
head  (28)  is  no  greater  than  said  selected 

40  maximum  pressure. 

23.  Apparatus  as  in  claim  20,  wherein  said  de- 
livering  means  includes  a  paint  cup  (124)  and 
means  (126)  for  coupling  air  on  the  down- 

45  stream  side  (114)  of  said  restriction  (110)  to 
said  paint  cup  (124)  to  pressurize  said  cup 
(124)  for  pressurized  delivery  of  coating  ma- 
terial  to  said  fluid  orifice  (36). 

50  24.  Apparatus  as  in  claim  20,  wherein  said  sup- 
plying  means  (26)  delivers  air  at  a  pressure  up 
to  about  6.9  bar  (100  psi)  to  said  common 
passageway  (40)  means  on  the  upstream 
(112)  side  of  said  restriction  (110),  and  said 

55  adjustably  controlling  means  (116,118,120) 
changes  the  air  flow  area  through  said  restric- 
tion  so  that  the  pressure  of  air  at  said  spray 
head  (28)  is  no  greater  than  about  0.69  bar  (10 
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psi)  irrespective  of  the  volume  flow  rate  of  air 
delivered  to  said  shaping  air  orifices  (88). 

stem  to  move  said  forward  end  toward  and 
away  from  said  inlet  means  (86)  and  to  si- 
multaneously  move  said  changing  diameter 
portion  (116)  within  said  restriction  (110), 
whereby  said  valve  stem  (54)  simultaneously 
controls  the  air  flow  areas  through  said  inlet 
means  (86)  to  said  shaping  air  orifices  (88)  and 
through  said  restrictions  (110). 

29.  Apparatus  as  in  claim  15,  said  apparatus  fur- 
ther  including  a  spray  gun  body  (22)  having  an 
air  passage  and  an  inlet  to  and  an  outlet  from 
said  passage,  said  spray  head  (28)  being  car- 

5  ried  on  said  body  in  communication  with  said 
body  air  passage  outlet  and  said  spray  head 
having  inlet  means  (86)  to  said  shaping  air 
orifices  (88);  a  restriction  (110)  in  said  body 
passage;  and  valve  means  (54)  for  simulta- 

io  neously  adjusting  air  flow  areas  through  each 
of  said  restriction  (110)  and  said  inlet  means 
(86),  wherein  said  supplying  means  (26)  com- 
prises  means  for  supplying  low  volume  high 
pressure  air  to  said  body  passage  inlet  (38)  for 

is  flow  through  said  restriction  (110)  to  said  body 
passage  outlet,  said  restriction  converts  the 
low  volume  high  pressure  air  at  said  body 
passage  inlet  to  high  volume  low  pressure  air 
at  said  body  passage  outlet  for  connection  to 

20  said  spray  head  (28)  and  delivery  to  said 
atomizing  air  orifice  (92)  and  through  said  inlet 
means  (86)  to  said  shaping  air  orifice  (88),  and 
said  means  for  adjusting  (110,112,114)  and  for 
adjustably  controlling  (116,118,120)  comprise 

25  means  for  operating  said  valve  means  (54)  to 
simultaneously  adjust  the  air  flow  areas 
through  each  of  said  restriction  (100)  and  said 
inlet  means  (86). 

30  30.  An  Apparatus  as  in  claim  29,  wherein  said 
supplying  means  (26)  supplies  air  at  a  pres- 
sure  up  to  about  6.9  bar  (100  psi)  at  said  body 
passage  inlet  (26),  and  said  restriction  (110) 
and  valve  means  (54)  limit  the  pressure  of  air 

35  at  said  spray  head  (28)  to  no  greater  than 
about  0.69  bar  (10  psi),  irrespective  of  changes 
in  the  air  flow  area  through  said  inlet  means 
(86)  to  said  shaping  air  orifices  (88). 

40  31.  An  Apparatus  as  in  claim  29,  wherein  said 
valve  means  comprises  a  valve  stem  (54)  in 
said  body  air  passage  (40)  that  extends 
through  said  restriction  (110),  said  valve  stem 
(54)  has  a  forward  end  (84)  forming  a  valve 

45  with  said  inlet  means  to  said  shaping  air 
orifices  (88)  and  a  body  portion  of  changing 
diameter  (116,118,120)  within  said  restriction 
(110),  and  said  means  for  operating  comprises 
means  (52)  for  moving  said  valve  stem  (54)  to 

50  change  the  air  flow  areas  through  each  of  said 
restriction  (110)  and  said  inlet  means  (86). 

32.  An  Apparatus  as  in  claim  29,  wherein  said 
means  for  delivering  coating  material  com- 

55  prises  a  paint  cup  (124)  and  means  (126)  for 
coupling  air  in  said  body  passage  (40)  down- 
stream  from  said  restriction  (110)  to  said  cup 
(124)  to  pressurize  said  cup  (124)  for  pressur- 

25.  Apparatus  as  in  claim  15,  further  including  a 
body  (22)  having  an  air  passage  (38)  thereth-  5 
rough,  wherein  said  spray  head  (28)  is  carried 
by  said  body  with  said  spray  head  in  commu- 
nication  with  an  outlet  from  said  body  passage 
(38),  said  supplying  means  (26)  comprises 
means  for  supplying  air  at  a  low  volume  and  10 
high  pressure  to  an  inlet  (26)  to  said  body 
passage  (38)  and  means  for  converting  the  low 
volume  high  pressure  air  to  high  volume  low 
pressure  air  at  said  body  passage  outlet,  and 
said  adjustably  controlling  means  changes  the  15 
volume  flow  rate  of  high  volume  low  pressure 
air  from  said  body  passage  outlet  to  said  spray 
head  (28). 

26.  Apparatus  as  in  claim  25,  wherein  said  con-  20 
verting  means  includes  a  restriction  in  said 
body  air  passage,  the  low  volume  high  pres- 
sure  air  supplied  at  said  body  passage  inlet 
flows  through  said  restriction  (110)  and  is  con- 
verted  to  high  volume  low  pressure  air  at  said  25 
body  passage  outlet,  and  said  adjustably  con- 
trolling  means  (116,118,120)  changes  the  air 
flow  area  through  said  restriction  (110). 

27.  Apparatus  as  in  claim  25,  including  valve  mean  30 
(52,54)  common  to  each  of  said  adjusting 
means  (110,112,114)  and  said  adjustably  con- 
trolling  means  (116,118,120)  for  simultaneously 
changing  the  volume  flow  rates  of  air  delivered 
to  said  shaping  air  orifices  (88)  and  supplied  to  35 
said  spray  head  (28)  from  said  body  passage 
outlet. 

28.  Apparatus  as  in  claim  26,  wherein  said  spray 
head  (28)  includes  inlet  means  (86)  to  said  40 
shaping  air  orifices  (88),  and  including  a  valve 
stem  (54)  extended  through  said  body  passage 
and  said  restriction  (110)  and  longitudinally 
moveable  therein,  said  valve  stem  (54)  having 
a  forward  end  that  is  movable  away  from  and  45 
toward  said  inlet  means  (86)  to  control  the  air 
flow  area  through  said  inlet  means  (86),  said 
valve  stem  (54)  also  having  a  changing  diam- 
eter  portion  (116)  within  said  restriction  (110), 
and  including  means  for  moving  said  valve  50 
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ized  delivery  of  coating  material  to  said  fluid 
orifice  (36). 

Patentanspruche 

1.  Verfahren  zum  Spruhen  eines  flussigen  Be- 
schichtungsmaterials,  enthaltend  die  folgenden 
Schritte:  Zufuhren  des  flussigen  Beschich- 
tungsmaterials  zu  einer  Fluidoffnung  (36)  in 
einem  Spruhkopf  (28),  urn  dieses  von  dort 
abzugeben;  Zufuhren  von  Luft  zum  Spruhkopf; 
Liefern  von  dem  Spruhkopf  zugefuhrter  Luft  zu 
einer  Luftzerstaubungsoffnung  (92)  im  Spruh- 
kopf,  urn  das  abgegebene  Beschichtungsmate- 
rial  in  einen  Spruhnebel  zu  zerstauben,  und  zu 
Formgebungsluftoffnungen  (88)  im  Spruhkopf, 
damit  die  Luft  auf  den  Spruhnebel  auftrifft  und 
diesen  formt;  Einstellen  (110,  112,  114)  der 
VolumendurchfluBrate  der  den  Formgebungs- 
luftoffnungen  gelieferten  Luft,  urn  die  Form  des 
Spruhnebels  einzustellen;  und,  in  Abhangigkeit 
von  und  gleichzeitig  mit  dem  Schritt  des  Ein- 
stellens,  einstellbares  Steuern  (116,  118,  120) 
der  VolumendurchfluBrate  der  dem  Spruhkopf 
gelieferten  Luft,  urn  zu  verhindern,  dal3  der 
Druck  der  Luft  am  Spruhkopf  als  Folge  von 
Veranderungen  der  VolumendurchfluBrate  der 
den  Formgebungsluftoffnungen  (88)  gelieferten 
Luft  einen  vorbestimmten  Maximaldruck  uber- 
schreitet. 

2.  Verfahren  nach  Anspruch  1,  bei  dem  der 
Schritt  des  einstellbaren  Steuerns  die  Volu- 
mendurchfluBrate  der  dem  Spruhkopf  (28)  ge- 
lieferten  Luft  urn  Betrage  vermindert  und  er- 
hoht,  die  mit  entsprechenden  Verminderungen 
und  Erhohungen  der  VolumendurchfluBrate  der 
den  Formgebungsluftoffnungen  (88)  gelieferten 
Luft  ubereinstimmen. 

3.  Verfahren  nach  Anspruch  1,  bei  dem  die 
Schritte  des  Zufuhrens  und  des  Lieferns  Luft 
mit  einem  Druck  bereitstellen,  der  nicht  groBer 
als  0,69  bar  (10  psi)  an  der  Luftzerstaubungs- 
offnung  (92)  ist,  und  bei  dem  der  Schritt  des 
einstellbaren  Steuerns  die  VolumendurchfluBra- 
te  der  dem  Spruhkopf  (28)  gelieferten  Luft 
vermindert,  urn  zu  verhindern,  dal3  der  Druck 
der  Luft  an  der  Luftzerstaubungsoffnung  (92) 
bei  einer  Verminderung  der  VolumendurchfluB- 
rate  der  den  Formgebungsluftoffnungen  (88) 
gelieferten  Luft  0,69  bar  (10  psi)  uberschreitet. 

4.  Verfahren  nach  Anspruch  1,  bei  dem  der 
Spruhkopf  einen  ersten  Durchgang  (98)  besitzt, 
der  sich  zur  Luftzerstaubungsoffnung  (92)  er- 
streckt,  und  einen  zweiten  Durchgang  (84),  der 
sich  zu  den  Formgebungsluftoffnungen  (88)  er- 

streckt,  wobei  der  Schritt  des  Zufuhrens  Luft 
durch  einen  gemeinsamen  Durchgang  (40) 
dem  Spruhkopf  (28)  zufuhrt,  wobei  der  Schritt 
des  Lieferns  dem  Spruhkopf  zugefuhrte  Luft 

5  durch  den  ersten  Durchgang  zur  Luftzerstau- 
bungsoffnung  und  durch  den  zweiten  Durch- 
gang  zu  den  Formgebungsluftoffnungen  liefert, 
wobei  der  Schritt  des  Einstellens  den  Luft- 
stromquerschnitt  durch  den  zweiten  Durchgang 

io  einstellt,  urn  die  VolumendurchfluBrate  der  den 
Formgebungsluftoffnungen  gelieferten  Luft  zu 
steuern,  und  wobei  der  Schritt  des  einstellba- 
ren  Steuerns  den  Luftstromquerschnitt  durch 
den  gemeinsamen  Durchgang  verandert,  urn 

is  die  VolumendurchfluBrate  der  dem  Spruhkopf 
zugefuhrten  Luft  zu  verandern. 

5.  Verfahren  nach  Anspruch  4,  bei  dem  der 
Schritt  des  einstellbaren  Steuerns  den  Luft- 

20  stromquerschnitt  durch  den  gemeinsamen 
Durchgang  (40)  urn  Betrage  vermindert  und 
erhoht,  die  mit  entsprechenden  Verminderun- 
gen  und  Erhohungen  des  Luftstromquerschnit- 
tes  durch  den  zweiten  Durchgang  ubereinstim- 

25  men. 

6.  Verfahren  nach  Anspruch  4,  bei  dem  die 
Schritte  des  Einstellens  und  des  einstellbaren 
Steuerns  die  Verwendung  eines  einzigen  Ven- 

30  tilelementes  (52,  54)  enthalten,  urn  gleichzeitig 
die  Luftstromquerschnitte  durch  sowohl  den 
zweiten  Durchgang  (94)  als  auch  den  gemein- 
samen  Durchgang  (40)  zu  verandern. 

35  7.  Verfahren  nach  Anspruch  4,  bei  dem  der 
Schritt  des  Zufuhrens  das  Zufuhren  von  Luft 
durch  eine  Drosselstelle  (110)  im  gemeinsa- 
men  Durchgang  (40)  enthalt,  und  bei  dem  der 
Schritt  des  einstellbaren  Steuerns  das  Veran- 

40  dem  des  Luftstromquerschnittes  durch  die 
Drosselstelle  (110)  urn  einen  Betrag  enthalt, 
der  mit  einer  Veranderung  des  Luftstromquer- 
schnittes  durch  den  zweiten  Durchgang  (94)  in 
einer  Wechselbeziehung  steht. 

45 
8.  Verfahren  nach  Anspruch  7,  bei  dem  die 

Schritte  des  Einstellens  und  des  einstellbaren 
Steuerns  die  Verwendung  eines  einzigen  Ven- 
tilelementes  (52,  54)  enthalten,  urn  gleichzeitig 

50  die  Luftstromquerschnitte  durch  sowohl  den 
zweiten  Durchgang  (94)  als  auch  die  Drossel- 
stelle  (110)  zu  verandern. 

9.  Verfahren  nach  Anspruch  7,  bei  dem  der 
55  Schritt  des  Zufuhrens  das  Liefern  von  Luft  mit 

hohem  Druck  und  geringem  Volumen  zu  dem 
gemeinsamen  Durchgang  (40)  auf  der  Zu- 
stromseite  der  Drosselstelle  (110)  enthalt  und 
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bei  dem  der  Schritt  des  einstellbaren  Steuerns 
ein  solches  Verandern  des  Luftstromquer- 
schnittes  durch  die  Drosselstelle  enthalt,  daB 
die  aus  der  Abstromseite  (114)  der  Drossel- 
stelle  (110)  austretende  Luft  bezuglich  der  Luft 
auf  der  Zustromseite  (112)  der  Drosselstelle 
ein  groBes  Volumen  und  einen  geringen  Druck 
besitzt  und  daB  der  Druck  der  Luft  am  Spruh- 
kopf  (28)  nicht  groBer  als  der  gewahlte  Maxi- 
maldruck  ist. 

10.  Verfahren  nach  Anspruch  9,  bei  dem  der 
Schritt  des  Lieferns  des  flussigen  Beschich- 
tungsmaterials  das  unter  Druck  setzen  eines 
Farbbehalters  (124)  mit  vom  gemeinsamen 
Durchgang  auf  der  Abstromseite  (114)  der 
Drosselstelle  (110)  erhaltener  Luft  und  das 
FlieBen  der  Farbe  von  dem  unter  Druck  ge- 
setzten  Behalter  zur  Fluidoffnung  enthalt. 

11.  Verfahren  nach  Anspruch  7,  bei  dem  der 
Schritt  des  Zufuhrens  das  Liefern  von  Luft  mit 
einem  Druck  von  ungefahr  6,9  bar  (100  psi) 
zum  gemeinsamen  Durchgang  (40)  auf  der  Zu- 
stromseite  der  Drosselstelle  (110)  enthalt  und 
bei  dem  der  Schritt  des  einstellbaren  Steuerns 
ein  solches  Verandern  des  Durchstromquer- 
schnittes  durch  die  Drosselstelle  (110)  enthalt, 
daB  der  Druck  der  Luft  am  Spruhkopf  (28) 
unabhangig  von  der  VolumendurchfluBrate  der 
den  Formgebungsluftoffnungen  (88)  gelieferten 
Luft  nicht  groBer  als  ungefahr  0,69  bar  (10  psi) 
ist. 

12.  Verfahren  nach  Anspruch  1,  bei  dem  der 
Spruhkopf  (28)  von  einem  Korper  (22)  getra- 
gen  ist  und  bei  dem  der  Schritt  des  Zufuhrens 
das  Zufuhren  von  Luft  mit  geringem  Volumen 
und  hohem  Druck  uber  einen  Eingang  (26)  zu 
einem  Durchgang  (38)  im  Korper  (22)  und  das 
Umsetzen  der  Luft  mit  am  Eingang  (26)  des 
Korperdurchgangs  geringem  Volumen  und  ho- 
hem  Druck  in  Luft  mit  groBem  Volumen  und 
geringem  Druck  am  Ausgang  des  Korper- 
durchganges  (38)  zur  Zufuhr  zum  Spruhkopf 
(28)  enthalt. 

13.  Verfahren  nach  Anspruch  12,  bei  dem  der 
Schritt  des  Umsetzens  das  Stromen  der  Luft 
mit  geringem  Volumen  und  hohen  Druck  durch 
eine  Drosselstelle  (110)  im  Durchgang  (38)  des 
Korpers  (22)  enthalt  und  bei  dem  der  Schritt 
des  einstellbaren  Steuerns  das  Verandern  des 
Luftstromquerschnittes  durch  die  Drosselstelle 
(110)  enthalt. 

14.  Verfahren  nach  Anspruch  12,  bei  dem  die  dem 
Spruhkopf  (28)  zugefuhrte  Luft  den  Formge- 

bungsluftoffnungen  (88)  durch  einen  Luftstrom- 
weg  (40)  geliefert  wird  und  bei  dem  die  Schrit- 
te  des  Einstellens  und  des  einstellbaren  Steu- 
erns  unter  Verwendung  eines  einzigen  Ventil- 

5  elementes  (52,  54)  durchgefuhrt  werden,  urn 
gleichzeitig  die  Luftstromquerschnitte  durch 
sowohl  den  Luftstromweg  als  auch  den  Korper- 
durchgang  zu  verandern. 

70  15.  Vorrichtung  (20)  zum  Spritzbeschichten,  mit  ei- 
nem  Spruhkopf  (28)  mit  einer  Fluidoffnung 
(36),  einer  Luftzerstaubungsoffnung  (92)  und 
Luftstromoffnungen  (88);  Mitteln  (44,  50),  urn 
zu  der  Fluidoffnung  (36)  ein  flussiges  Be- 

75  schichtungsmaterial  zu  liefern,  damit  dieses 
von  der  Offnung  abgegeben  werden  kann;  Mit- 
teln  zum  Zufuhren  von  Luft  zum  Spruhkopf 
(28);  Mitteln  (38,  40,  42)  zum  Liefern  der  dem 
Spruhkopf  (28)  zugefuhrten  Luft  zu  der  Luftzer- 

20  staubungsoffnung  (92),  urn  die  abgegebene 
Beschichtungsflussigkeit  in  einen  Spruhnebel 
zu  zerstauben,  und  zu  den  Formgebungsluft- 
offnungen  (88),  damit  sie  auf  den  Spruhnebel 
trifft  und  diesen  formt;  Mitteln  (110,  112,  114), 

25  urn  die  VolumendurchfluBrate  der  den  Formge- 
bungsluftoffnungen  (88)  gelieferten  Luft  einzu- 
stellen,  urn  die  Form  des  Spruhnebels  einzu- 
stellen;  und  auf  eine  Betatigung  der  Einstell- 
mittel  (110,  112,  114)  reagierenden  Mitteln 

30  (116,  118,  120),  urn  gleichzeitig  dazu  die  Volu- 
mendurchfluBrate  der  dem  Spruhkopf  (28)  zu- 
gefuhrten  Luft  einstellbar  zu  steuern,  damit 
verhindert  wird,  daB  der  Druck  der  Luft  am 
Spruhkopf  (28)  als  Folge  von  Veranderungen 

35  der  VolumendurchfluBrate  der  den  Formge- 
bungsluftoffnungen  (88)  gelieferten  Luft  einen 
gewahlten  Maximaldruck  uberschreitet. 

16.  Vorrichtung  nach  Anspruch  15,  bei  der  das 
40  einstellbare  Steuermittel  (116,  118,  120)  die 

VolumendurchfluBrate  der  dem  Spruhkopf  (28) 
zugefuhrten  Luft  urn  Betrage  vermindert  und 
erhoht,  die  mit  entsprechenden  Verminderun- 
gen  und  Erhohungen  der  VolumendurchfluBra- 

45  te  der  den  Formgebungsluftoffnungen  (88)  ge- 
lieferten  Luft  ubereinstimmen. 

17.  Vorrichtung  nach  Anspruch  15,  bei  der  das 
Zufuhrmittel  und  das  Liefermittel  der  Luftzer- 

50  staubungsoffnung  (92)  Luft  mit  einem  Druck 
liefern,  der  nicht  groBer  als  ungefahr  0,69  bar 
(10  psi)  ist,  und  bei  der  das  einstellbare  Steu- 
ermittel  die  VolumendurchfluBrate  der  dem 
Spruhkopf  (28)  zugefuhrten  Luft  in  Reaktion 

55  auf  das  die  VolumendurchfluBrate  der  den 
Formgebungsluftoffnungen  (88)  gelieferten  Luft 
vermindernde  Einstellmittel  (110,  112,  114) 
vermindert,  urn  zu  verhindern,  daB  der  Druck 

11 
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der  Luft  an  der  Luftzerstaubungsoffnung  0,69 
bar  (10  psi)  uberschreitet. 

22.  Vorrichtung  nach  Anspruch  20,  bei  der  die 
Drosselstelle  eine  Venturiduse  (110)  enthalt, 
wobei  das  Zufuhrmittel  dem  gemeinsamen 
Durchgang  (40)  auf  der  Zustromseite  (112)  der 

Venturiduse  (110)  Luft  mit  geringem  Volumen 
und  hohem  Druck  liefert  und  wobei  das  ein- 
stellbare  Steuermittel  (116,  118,  120)  den  Luft- 
stromquerschnitt  durch  die  Venturiduse  (110) 

5  so  verandert,  daB  die  aus  der  Abstromseite 
(114)  der  Venturiduse  (110)  austretende  Luft 
im  Vergleich  zu  der  Luft  auf  der  Zustromseite 
(112)  ein  hohes  Volumen  und  einen  geringen 
Druck  besitzt  und  auch  so,  daB  der  Druck  der 

io  Luft  am  Spruhkopf  (28)  nicht  groBer  als  der 
gewahlte  Maximaldruck  ist. 

23.  Vorrichtung  nach  Anspruch  20,  bei  der  das 
Liefermittel  einen  Farbbehalter  (124)  und  ein 

is  Mittel  (126)  zum  Verbinden  der  Luft  auf  der 
Abstromseite  (114)  der  Drosselstelle  (110)  mit 
dem  Farbbehalter  (124)  enthalt,  urn  den  Behal- 
ter  (124)  unter  Druck  zu  setzen,  damit  der 
Fluidoffnung  (36)  Beschichtungsmaterial  unter 

20  Druck  geliefert  wird. 

24.  Vorrichtung  nach  Anspruch  20,  bei  der  das 
Zufuhrmittel  (26)  dem  gemeinsamen  Durch- 
gang  (40)  auf  der  Zustromseite  (112)  der  Dros- 

25  selstelle  (110)  Luft  mit  einem  Druck  bis  unge- 
fahr  6,9  bar  (110  psi)  liefert  und  bei  der  das 
einstellbare  Steuermittel  (116,  118,  120)  den 
Luftstromquerschnitt  durch  die  Drosselstelle  so 
verandert,  daB  der  Druck  der  Luft  am  Spruh- 

30  kopf  (28)  unabhangig  von  der  Volumendurch- 
fluBrate  der  den  Formgebungsluftoffnungen 
(88)  gelieferten  Luft  nicht  groBer  als  ungefahr 
0,69  bar  (10  psi)  ist. 

35  25.  Vorrichtung  nach  Anspruch  15  mit  zusatzlich 
einem  Korper  (22)  mit  einem  sich  durch  die- 
sen  erstreckenden  Luftdurchgang  (38),  bei  der 
der  Spruhkopf  (28)  vom  Korper  getragen  ist 
und  bei  der  der  Spruhkopf  mit  einem  Ausgang 

40  des  Korperdurchganges  (38)  in  Verbindung 
steht,  wobei  das  Zufuhrmittel  (26)  ein  Mittel 
zum  Zufuhren  von  Luft  mit  geringem  Volumen 
und  hohem  Druck  zu  einem  Eingang  (26)  des 
Korperdurchganges  (38)  enthalt  und  Mittel 

45  zum  Umsetzen  der  Luft  mit  geringem  Volumen 
und  hohem  Druck  in  Luft  mit  hohem  Volumen 
und  geringem  Druck  am  Ausgang  des  Korper- 
durchganges,  und  bei  der  das  einstellbare 
Steuermittel  die  VolumendurchfluBrate  der  Luft 

50  mit  hohem  Volumen  und  geringem  Druck  vom 
Ausgang  des  Korperdurchganges  zum  Spruh- 
kopf  (28)  verandert. 

26.  Vorrichtung  nach  Anspruch  25,  bei  der  das 
55  Umsetzmittel  eine  Drosselstelle  im  Korperluft- 

durchgang  enthalt,  wobei  die  dem  Eingang  des 
Korperdurchgangs  zugefuhrte  Luft  mit  gerin- 
gem  Volumen  und  hohem  Druck  durch  die 

18.  Vorrichtung  nach  Anspruch  15,  bei  der  der 
Spruhkopf  (28)  einen  ersten  Durchgang  (98)  5 
besitzt,  der  sich  zur  Luftzerstaubungsoffnung 
(92)  erstreckt,  und  einen  zweiten  Durchgang 
(94),  der  sich  zu  den  Formgebungsluftoffnun- 
gen  (88)  erstreckt,  wobei  das  Zufuhrmittel  dem 
Spruhkopf  (28)  Luft  durch  einen  gemeinsamen  10 
Durchgang  (40)  zufuhrt,  wobei  die  Liefermittel 
den  ersten  Durchgang  (98)  zum  Liefern  von 
Luft  zur  Luftzerstaubungsoffnung  (92)  und  den 
zweiten  Durchgang  (94)  zum  Liefern  von  Luft 
zu  den  Formgebungsluftoffnungen  (88)  enthalt,  15 
wobei  das  Einstellmittel  (110,  112,  114)  den 
Luftstromquerschnitt  durch  den  zweiten  Durch- 
gang  (94)  einstellt,  urn  die  VolumendurchfluB- 
rate  der  den  Formgebungsluftoffnungen  (88) 
gelieferten  Luft  zu  steuern,  und  wobei  das  ein-  20 
stellbare  Steuermittel  (116,  118,  120)  den  Luft- 
stromquerschnitt  durch  den  gemeinsamen 
Durchgang  (40)  verandert,  urn  die  Volumen- 
durchfluBrate  der  dem  Spruhkopf  (28)  zuge- 
fuhrten  Luft  zu  verandern.  25 

19.  Vorrichtung  nach  Anspruch  18,  bei  der  das 
einstellbare  Steuermittel  (116,  118,  120)  den 
Luftstromquerschnitt  durch  den  gemeinsamen 
Durchgang  (40)  urn  Betrage  vermindert  und  30 
erhoht,  die  mit  entsprechenden  Verminderun- 
gen  und  Erhohungen  des  Luftstromquerschnit- 
tes  durch  den  zweiten  Durchgang  (44)  uberein- 
stimmen. 

35 
20.  Vorrichtung  nach  Anspruch  18  mit  einer  Dros- 

selstelle  (110)  im  gemeinsamen  Durchgang 
(40),  bei  der  das  Zufuhrmittel  dem  Spruhkopf 
(28)  Luft  durch  die  Drosselstelle  (110)  zufuhrt 
und  bei  der  das  einstellbare  Steuermittel  (116,  40 
118,  120)  den  Luftstromquerschnitt  durch  die 
Drosselstelle  (102)  urn  einen  Betrag  verandert, 
der  mit  einer  Veranderung  des  Luftstromquer- 
schnittes  durch  den  zweiten  Durchgang  (94)  in 
einer  Wechselbeziehung  steht.  45 

21.  Vorrichtung  nach  Anspruch  18  mit  einem  dem 
Einstellmittel  (110,  112,  114)  und  dem  einstell- 
bare  Steuermittel  (116,  118,  120)  gemeinsa- 
men  Ventilmittel,  urn  gleichzeitig  die  Luftstrom-  50 
querschnitte  durch  sowohl  den  zweiten  Durch- 
gang  (94)  als  auch  den  gemeinsamen  Durch- 
gang  (40)  zu  verandern. 

12 
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Drosselstelle  (110)  stromt  und  in  Luft  mit  ho- 
hem  Volumen  und  geringem  Druck  am  Aus- 
gang  des  Korperdurchgangs  umgesetzt  wird, 
und  bei  der  das  einstellbare  Steuermittel  (116, 
118,  120)  den  Luftstromquerschnitt  durch  die 
Drosselstelle  (110)  verandert. 

27.  Vorrichtung  nach  Anspruch  25,  enthaltend  ein 
dem  Einstellmittel  (110,  112,  114)  und  dem 
einstellbare  Steuermittel  (116,  118,  120)  ge- 
meinsames  Ventilmittel  (52,  54),  urn  die  Volu- 
mendurchfluBraten  der  den  Formgebungsluft- 
offnungen  (88)  gelieferten  Luft  und  der  dem 
Spruhkopf  (28)  vom  Ausgang  des  Korper- 
durchgangs  zugefuhrten  Luft  gleichzeitig  zu 
verandern. 

28.  Vorrichtung  nach  Anspruch  26,  bei  der  der 
Spruhkopf  (28)  ein  EinlaBmittel  (86)  zu  den 
Formgebungsluftoffnungen  (88)  enthalt  und  die 
einen  Ventilschaft  (54)  enthalt,  der  sich  durch 
den  Korperdurchgang  und  die  Drosselstelle 
(110)  erstreckt  und  in  Langsrichtung  bewegbar 
ist,  wobei  der  Ventilschaft  (54)  ein  vorderes 
Ende  hat,  das  vom  EinlaBmittel  (86)  wegbe- 
wegbar  und  auf  dieses  zubewegbar  ist,  urn 
den  Luftstromquerschnitt  durch  das  EinlaBmit- 
tel  (86)  zu  steuern,  wobei  der  Ventilschaft  (54) 
innerhalb  der  Drosselstelle  (110)  auch  einen 
sich  im  Durchmesser  verandernden  Abschnitt 
(116)  besitzt,  sowie  Mittel  zum  Bewegen  des 
Ventilschaftes,  urn  das  vordere  Ende  auf  das 
EinlaBmittel  (86)  zuzubewegen  und  von  diesem 
wegzubewegen  und  urn  gleichzeitig  den  Ab- 
schnitt  (116)  mit  sich  veranderndem  Durch- 
messer  innerhalb  der  Drosselstelle  (110)  zu 
bewegen,  wodurch  der  Ventilschaft  (54)  gleich- 
zeitig  den  Luftstromquerschnitt  durch  das  Ein- 
laBmittel  (86)  zu  den  Formgebungsluftoffnun- 
gen  (88)  und  den  Luftstromquerschnitt  durch 
die  Drosselstelle  (110)  steuert. 

29.  Vorrichtung  nach  Anspruch  15,  wobei  die  Vor- 
richtung  ferner  einen  Spritzpistolenkorper  (22) 
mit  einem  Luftdurchgang  und  einem  Eingang 
zu  dem  Durchgang  und  einem  Ausgang  von 
dem  Durchgang  enthalt,  wobei  der  Spruhkopf 
(28)  auf  dem  Korper  in  Verbindung  mit  dem 
Ausgang  des  Korperluftdurchganges  getragen 
ist  und  der  Spruhkorper  EinlaBmittel  (86)  zu 
den  Formgebungsluftoffnungen  (88)  enthalt; 
eine  Drosselstelle  in  dem  Korperdurchgang; 
und  Ventilmittel  (54),  urn  gleichzeitig  die  Luft- 
stromquerschnitte  sowohl  durch  die  Drossel- 
stelle  (110)  als  auch  das  EinlaBmittel  (86)  ein- 
zustellen,  wobei  das  Zufuhrmittel  (26)  der  Vor- 
richtung  Mittel  zum  Zufuhren  von  Luft  mit  ge- 
ringem  Volumen  und  hohem  Druck  zum  Ein- 

gang  (38)  des  Korperdurchganges  enthalt,  da- 
mit  diese  durch  die  Drosselstelle  (110)  zum 
Ausgang  des  Korperdurchganges  stromt,  wo- 
bei  die  Drosselstelle  die  Luft  mit  am  Eingang 

5  des  Korperdurchganges  geringem  Volumen 
und  hohem  Druck  in  Luft  mit  hohem  Volumen 
und  geringem  Druck  am  Ausgang  des  Korper- 
durchganges  umsetzt  zur  Zufuhr  zum  Spruh- 
kopf  (28)  und  zur  Luftzerstaubungsoffnung 

io  (92)  sowie  uber  das  EinlaBmittel  (86)  zu  den 
Formgebungsluftoffnungen  (88),  und  wobei  das 
Einstellmittel  (110,  112,  114)  und  das  einstell- 
bare  Steuermittel  (116,  118,  120)  Mittel  zum 
Betatigen  des  Ventilmittels  (54)  enthalten,  urn 

is  gleichzeitig  die  Durchstromquerschnitte  durch 
sowohl  die  Drosselstelle  (110)  als  auch  das 
EinlaBmittel  (86)  einzustellen. 

30.  Vorrichtung  nach  Anspruch  29,  bei  der  das 
20  Zufuhrmittel  (26)  dem  Eingang  (26)  des  Kor- 

perdurchganges  Luft  mit  einem  Druck  von  bis 
zu  6,9  bar  (100  psi)  zufuhrt  und  bei  der  die 
Drosselstelle  (110)  und  das  Ventilmittel  (54) 
den  Druck  der  Luft  am  Spruhkopf  (28)  so  be- 

25  grenzt,  daB  er  unabhangig  von  Veranderungen 
des  Luftstromquerschnittes  durch  das  EinlaB- 
mittel  (86)  zu  den  Formgebungsluftoffnungen 
(88)  nicht  groBer  als  ungefahr  0,69  bar  (10  psi) 
ist. 

30 
31.  Vorrichtung  nach  Anspruch  29,  bei  der  das 

Ventilmittel  im  Korperluftdurchgang  (40)  einen 
Ventilschaft  (54)  enthalt,  der  sich  durch  die 
Drosselstelle  (110)  erstreckt,  wobei  der  Ventil- 

35  schaft  (54)  ein  vorderes  Ende  (84)  besitzt,  das 
zusammen  mit  dem  EinlaBmittel  ein  Ventil  zu 
den  Formgebungsluftoffnungen  (88)  bildet,  so- 
wie  einen  Korperabschnitt  (116,  118,  120)  mit 
sich  innerhalb  der  Drosselstelle  (110)  veran- 

40  demdem  Durchmesser,  und  bei  der  das  Betati- 
gungsmittel  Mittel  (52)  zum  Bewegen  des  Ven- 
tilschaftes  (54)  enthalt,  urn  die  Luftstromquer- 
schnitte  durch  sowohl  die  Drosselstelle  (110) 
als  auch  das  EinlaBmittel  (86)  zu  verandern. 

45 
32.  Vorrichtung  nach  Anspruch  29,  bei  der  das 

Mittel  zum  Liefern  des  Beschichtungsmaterials 
einen  Farbbehalter  (124)  und  Mittel  (126)  zum 
Verbinden  von  Luft  im  Korperdurchgang  (40) 

50  an  der  Abstromseite  der  Drosselstelle  (110) 
mit  dem  Behalter  (124)  enthalt,  urn  den  Behal- 
ter  (124)  unter  Druck  zu  setzen  und  der  Fluid- 
offnung  (36)  Beschichtungsmaterial  unter 
Druck  zu  liefern. 

55 
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Revendicatlons 

1.  Precede  de  pulverisation  d'un  materiau  liquide 
de  revetement,  comprenant  les  etapes  d'ap- 
porter  du  materiau  liquide  de  revetement  a  un 
orifice  (36)  de  fluide  dans  une  tete  (28)  de 
pulverisation  pour  son  emission  a  partir  de 
celle-ci;  d'amener  de  I'air  a  la  tete  de  pulveri- 
sation;  de  fournir  de  I'air  amene  a  la  tete  de 
pulverisation  a  un  orifice  (92)  d'atomisation 
d'air  dans  la  tete  de  pulverisation  pour  atomi- 
ser  le  materiau  de  revetement  liquide  emis  en 
un  nuage  pulverise  et  a  des  orifices  de  mise 
en  forme  a  air  (88)  dans  la  tete  de  pulverisa- 
tion  pour  rencontrer  et  mettre  en  forme  le 
nuage  pulverise;  d'ajuster  (110,  122,  114)  le 
debit  en  volume  d'air  fourni  aux  orifices  de 
mise  en  forme  a  air  pour  ajuster  la  forme  du 
nuage  pulverise;  et,  en  fonction  de  et  simulta- 
nement  a  la  realisation  de  ladite  etape  d'ajus- 
tage,  de  commander  de  maniere  ajustable 
(116,  118,  120)  le  debit  en  volume  d'air  amene 
a  la  tete  de  pulverisation  pour  eviter  que  la 
pression  d'air  a  la  tete  de  pulverisation  ne 
depasse  une  pression  maximum  choisie,  par 
suite  a  des  changements  du  debit  en  volume 
de  I'air  fourni  aux  orifices  de  mise  en  forme  a 
air  (88). 

2.  Procede  selon  la  revendication  1,  dans  lequel 
I'etape  de  commande  ajustable  diminue  et 
augmente  le  debit  en  volume  de  I'air  amene  a 
la  tete  de  pulverisation  (28)  dans  des  quantites 
qui  correspondent  aux  diminutions  et  aux  aug- 
mentations  respectives  du  debit  en  volume  de 
I'air  fourni  aux  orifices  de  mise  en  forme  a  air 
(88). 

3.  Procede  selon  la  revendication  1,  dans  lequel 
les  etapes  d'amenee  et  de  fourniture  apportent 
de  I'air  a  I'orifice  d'atomisation  d'air  avec  une 
pression  qui  n'est  pas  superieure  a  environ 
0,69  bar  (10  psi),  et  dans  lequel  I'etape  de 
commande  ajustable  diminue  le  debit  en  volu- 
me  de  I'air  amene  a  la  tete  de  pulverisation 
afin  d'eviter  que  la  pression  d'air  a  I'orifice 
d'atomisation  d'air  (92)  ne  depasse  0,69  bar 
(10  psi)  lors  d'une  diminution  du  debit  en  volu- 
me  de  I'air  fourni  aux  orifices  de  formation  de 
I'air  (88). 

4.  Procede  selon  la  revendication  1,  dans  lequel 
la  tete  de  pulverisation  presente  un  premier 
passage  (98)  qui  s'etend  vers  I'orifice  d'atomi- 
sation  d'air  (92)  et  un  second  passage  (94)  qui 
s'etend  vers  I'orifice  de  formation  d'air  (88), 
I'etape  d'amenee  amenant  de  I'air  a  la  tete  de 
pulverisation  a  travers  un  passage  commun 

(40),  I'etape  de  fourniture  fournissant  I'air  ame- 
nea  la  tete  de  pulverisation  a  travers  le  pre- 
mier  passage  vers  I'orifice  d'atomisation  de 
I'air  et  a  travers  le  second  passage  vers  I'orifi- 

5  ce  de  formation  de  I'air,  I'etape  d'ajustage 
ajustant  la  section  de  I'ecoulement  d'air  a  tra- 
vers  le  second  passage  pour  commander  le 
debit  en  volume  de  I'air  fourni  aux  orifices  de 
mise  en  forme  a  air,  et  I'etape  de  commande 

io  ajustable  variant  la  section  de  I'ecoulement 
d'air  a  travers  le  passage  commun  pour  varier 
le  debit  en  volume  d'air  amene  a  la  tete  de 
pulverisation. 

is  5.  Procede  selon  la  revendication  4,  dans  lequel 
I'etape  de  commande  ajustable  diminue  ou 
augmente  la  section  de  I'ecoulement  d'air  a 
travers  le  passage  commun  (40),  dans  des 
quantites  qui  correspondent  aux  abaissements 

20  ou  aux  augmentations  respectives  de  la  sec- 
tion  d'ecoulement  d'air  a  travers  le  second 
passage. 

6.  Procede  selon  la  revendication  4,  dans  lequel 
25  I'etape  d'ajustage  et  I'etape  de  commande 

ajustable  comprennent  I'utilisation  d'un  seul 
element  de  valve  (52,  54)  pour  varier  simulta- 
nement  les  sections  d'ecoulement  d'air  tant  a 
travers  le  second  passage  (94)  qu'a  travers  le 

30  passage  commun  (40). 

7.  Procede  selon  la  revendication  4,  dans  lequel 
I'etape  d'amenee  comprend  I'amenee  d'air  a 
travers  un  etranglement  (110)  dans  le  passage 

35  commun  (40)  et  dans  lequel  I'etape  de  com- 
mande  ajustable  comprend  la  variation  de  la 
section  d'ecoulement  d'air  a  travers  I'etrangle- 
ment  (110),  d'une  quantite  qui  est  en  correla- 
tion  avec  une  variation  de  la  section  d'ecoule- 

40  ment  d'air  a  travers  le  second  passage  (94). 

8.  Procede  selon  la  revendication  7,  dans  lequel 
I'etape  d'ajustage  et  I'etape  de  commande 
ajustable  comprennent  I'utilisation  d'un  seul 

45  element  de  valve  (52,  54)  pour  varier  simulta- 
nement  les  sections  d'ecoulement  d'air  tant  a 
travers  le  second  passage  (94)  qu'a  travers 
I'etranglement  (110). 

50  9.  Procede  selon  la  revendication  7,  dans  lequel 
I'etape  d'amenee  comprend  la  fourniture  d'air 
a  une  haute  pression  et  a  un  faible  debit  au 
passage  commun  (40)  en  amont  (114)  de 
I'etranglement  (110)  et  dans  lequel  I'etape  de 

55  la  commande  ajustable  comprend  la  variation 
de  la  section  d'ecoulement  d'air  a  travers 
I'etranglement  de  telle  maniere  que  I'air  sortant 
du  cote  aval  (112)  de  I'etranglement  (110),  par 
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rapport  a  I'air  du  cote  amont  (112),  a  un  fort 
debit  et  une  pression  faible  et  que  la  pression 
de  I'air  a  la  tete  de  pulverisation  (28)  n'est  pas 
plus  grande  que  la  pression  maximum  choisie. 

10.  Procede  selon  la  revendication  9,  dans  laquelle 
I'etape  de  la  fourniture  du  materiau  de  revete- 
ment  liquide  comprend  la  mise  sous  pression 
d'un  godet  de  peinture  (124)  par  I'air  obtenu 
en  provenance  du  passage  commun  en  aval 
(114)  de  I'etranglement  (110)  et  I'ecoulement 
de  la  peinture  depuis  le  godet  sous  pression 
vers  I'orifice  de  fluide. 

11.  Procede  selon  la  revendication  7,  dans  lequel 
I'etape  d'amenee  comprend  la  fourniture  d'air 
sous  une  pression  d'environ  6,9  bar  (100  psi) 
au  passage  commun  (40)  en  amont  de  I'etran- 
glement  (110)  et  dans  lequel  I'etape  de  com- 
mande  ajustable  comprend  la  variation  de  la 
section  d'ecoulement  d'air  a  travers  I'etrangle- 
ment  (110)  de  telle  maniere  que  la  pression  de 
I'air  dans  tete  de  pulverisation  (28),  indepen- 
damment  du  debit  en  volume  de  I'air  fourni 
aux  orifices  de  mise  en  forme  a  air  (88),  n'est 
pas  superieure  a  environ  0,69  bar  (10  psi). 

12.  Procede  selon  la  revendication  1,  dans  lequel 
la  tete  de  pulverisation  (28)  est  portee  par  un 
corps  (22)  et  dans  lequel  I'etape  d'amenee 
comprend  I'amenee  d'air  avec  faible  debit  et 
haute  pression  par  une  entree  (26)  vers  un 
passage  (38)  dans  le  corps  (22)  et  comprend 
la  conversion  de  I'air  a  faible  debit  et  haute 
pression  a  I'entree  (26)  du  passage  du  corps 
en  air  a  fort  debit  et  a  basse  pression  a  la 
sortie  du  passage  (38)  du  corps  pour  I'amener 
a  la  tete  de  pulverisation. 

13.  Procede  selon  la  revendication  12,  dans  lequel 
I'etape  de  conversion  comprend  I'ecoulement 
de  I'air  a  faible  debit  et  a  haute  pression  a 
travers  un  etranglement  (110)  dans  le  passage 
(38)  du  corps  (22)  et  dans  lequel  I'etape  de 
commande  ajustable  comprend  la  variation  de 
la  section  d'ecoulement  d'air  a  travers  I'etran- 
glement  (110). 

14.  Procede  selon  la  revendication  12,  dans  lequel 
I'air  amene  a  la  tete  de  pulverisation  (28)  est 
fourni  aux  orifices  de  mise  en  forme  a  air  (88) 
par  une  voie  d'ecoulement  d'air  (40)  et  dans 
lequel  les  etapes  d'ajustage  et  de  commande 
ajustable  sont  effectuees  en  utilisant  un  seul 
element  de  valve  (52,  54)  pour  varier  simulta- 
nement  les  sections  d'ecoulement  d'air  tant  a 
travers  la  voie  d'ecoulement  d'air  qu'a  travers 
le  passage  du  corps. 

15.  Dispositif  (20)  de  pulverisation  de  revetements, 
comportant  une  tete  de  pulverisation  (28)  pre- 
sentant  un  orifice  de  fluide  (36),  un  orifice 
d'atomisation  de  I'air  (92)  et  des  orifices  de 

5  mise  en  forme  a  air  (88);  des  moyens  (44,  50) 
d'apport  de  materiau  de  revetement  liquide  a 
I'orifice  de  fluide  (36)  pour  leur  emission  partir 
de  celui-ci;  des  moyens  d'amenee  de  I'air  a  la 
tete  de  pulverisation  (28);  des  moyens  (38,  40, 

io  42)  de  fourniture  de  I'air  amene  a  la  tete  de 
pulverisation  a  un  orifice  (92)  d'atomisation 
d'air  pour  atomiser  le  liquide  de  revetement 
emis  dans  un  nuage  pulverise  et  a  des  orifices 
de  mise  en  forme  a  air  (88)  pour  rencontrer  et 

is  mettre  en  forme  le  nuage  pulverise;  des 
moyens  d'ajustage  (110,  122,  114)  du  debit  en 
volume  d'air  fourni  aux  orifices  de  mise  en 
forme  a  air  (88)  pour  ajuster  la  forme  du  nuage 
pulverise;  et  des  moyens  (116,  118,  120)  qui, 

20  en  fonction  du  fonctionnement  des  moyens 
d'ajustage  (110,  112,  114),  commandent  de 
maniere  ajustable  et  simultanee  le  debit  en 
volume  d'air  amene  a  la  tete  de  pulverisation 
(28)  pour  eviter  que  la  pression  d'air  a  la  tete 

25  de  pulverisation  (28)  ne  depasse  une  pression 
maximum  choisie,  par  suite  a  deschangements 
du  debit  en  volume  de  I'air  fourni  aux  orifices 
de  mise  en  forme  a  air  (88). 

30  16.  Dispositif  selon  la  revendication  15,  dans  le- 
quel  les  moyens  de  commande  ajustable  (116, 
118,  120)  diminuent  et  augmentent  le  debit  en 
volume  d'air  amene  a  la  tete  de  pulverisation 
(28),  de  quantites  qui  correspondent  aux  dimi- 

35  nutions  et  aux  augmentations  respectives  du 
debit  en  volume  de  I'air  fourni  aux  orifices  de 
mise  en  forme  a  air  (88). 

17.  Dispositif  selon  la  revendication  15,  dans  le- 
40  quel  les  moyens  d'amenee  et  les  moyens  de 

fourniture  fournissent  de  I'air  a  I'orifice  d'atomi- 
sation  de  I'air  (92)  sous  une  pression  qui  n'est 
pas  superieure  a  environ  0,69  bar  (10  psi)  et 
dans  lequel  les  moyens  de  commande  ajusta- 

45  ble  diminuent  le  debit  en  volume  de  I'air  fourni 
a  la  tete  de  pulverisation  (28)  afin  d'eviter  que 
la  pression  d'air  a  I'orifice  d'atomisation  d'air 
ne  depasse  pas  0,69  bar  (10  psi),  en  fonction 
des  moyens  d'ajustage  (110,  112,  114)  dimi- 

50  nuant  le  debit  en  volume  de  I'air  fourni  aux 
orifices  de  mise  en  forme  a  air  (88). 

18.  Dispositif  selon  la  revendication  15,  dans  le- 
quel  la  tete  de  pulverisation  (28)  presente  un 

55  premier  passage  (98)  qui  s'etend  vers  I'orifice 
d'atomisation  d'air  (92)  et  un  second  passage 
(94)  qui  s'etend  vers  I'orifice  de  formation  d'air 
(88),  les  moyens  d'amenee  amenant  de  I'air  a 

15 
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la  tete  de  pulverisation  (28)  a  travers  un  passa- 
ge  commun  (40),  les  moyens  de  fourniture 
contenant  le  premier  passage  (98)  pour  fournir 
de  I'air  a  I'orifice  d'atomisation  de  I'air  (92)  et 
le  second  passage  (94)  pour  fournir  de  I'air  a 
I'orifice  de  mise  en  forme  a  air  (88),  les 
moyens  d'ajustage  (110,  112,  114)  ajustant  la 
section  de  I'ecoulement  d'air  a  travers  le  se- 
cond  passage  (94)  pour  commander  le  debit 
volume  de  I'air  fourni  aux  orifices  de  mise  en 
forme  a  air  (88),  et  les  moyens  de  commande 
ajustable  (116,  118,  120)  variant  la  section  de 
I'ecoulement  d'air  a  travers  le  passage  com- 
mun  (40)  pour  varier  le  debit  en  volume  de  I'air 
amene  a  la  tete  de  pulverisation  (28). 

19.  Dispositif  selon  la  revendication  18,  dans  le- 
quel  les  moyens  de  commande  ajustable  (116, 
118,  120)  diminuent  et  augmentent  la  section 
d'ecoulement  d'air  a  travers  le  passage  com- 
mun  (40),  de  quantites  qui  correspondent  aux 
diminutions  et  aux  augmentations  respectives 
de  la  section  d'ecoulement  d'air  a  travers  le 
second  passage  (44). 

20.  Dispositif  selon  la  revendication  18,  comportant 
un  etranglement  (110)  dans  le  passage  com- 
mun  (40),  dans  lequel  les  moyens  d'amenee 
amenent  de  I'air  a  la  la  tete  de  pulverisation 
(28)  a  travers  I'etranglement  (110)  et  dans  le- 
quel  les  moyens  de  commande  ajustable  (116, 
118,  120)  varient  la  section  d'ecoulement  d'air 
a  travers  I'etranglement  (102),  d'une  quantite 
qui  est  en  correlation  avec  une  variation  de  la 
section  d'ecoulement  d'air  a  travers  le  second 
passage  (94). 

21.  Dispositif  selon  la  revendication  18,  comportant 
des  moyens  de  valve  communs  aux  moyens 
d'ajustage  (110,  112,  114)  et  aux  moyens  de 
commande  ajustable  pour  varier  simultane- 
ment  les  sections  d'ecoulement  d'air  tant  a 
travers  le  second  passage  (94)  qu'a  travers  le 
passage  commun  (40). 

22.  Dispositif  selon  la  revendication  20,  dans  le- 
quel  I'etranglement  contient  un  venturi  (110), 
les  moyens  d'amenee  fournissant  au  passage 
commun  (40)  du  cote  amont  (112)  du  venturi 
(110)  de  I'air  a  faible  debit  et  haute  pression  et 
les  moyens  de  commande  ajustable  (116,  118, 
120)  variant  de  telle  maniere  la  section  d'ecou- 
lement  d'air  a  travers  le  venturi  (110)  que  I'air 
sortant  du  cote  aval  (114)  du  venturi  (110)  a, 
par  rapport  a  I'air  en  amont  (112),  un  fort  debit 
et  une  basse  pression  et  de  sorte  que  la 
pression  de  I'air  sur  la  tete  de  pulverisation 
(28)  n'est  pas  superieure  a  la  pression  maxi- 

mum  choisie. 

23.  Dispositif  selon  la  revendication  20,  dans  le- 
quel  les  moyens  de  fourniture  comprennent  un 

5  godet  de  peinture  (124)  et  des  moyens  (126) 
pour  relier  I'air  en  aval  (114)  de  I'etranglement 
(110)  au  godet  de  peinture  (124),  pour  mettre 
le  godet  (124)  sous  pression  afin  de  fournir 
sous  pression  le  materiau  de  revetement  a 

io  I'orifice  de  fluide  (36). 

24.  Dispositif  selon  la  revendication  20,  dans  le- 
quel  les  moyens  d'amenee  (26)  fournissent  de 
I'air  a  une  pression  atteignant  jusqu'a  6,9  bar 

is  (100  psi)  au  passage  commun  (40)  en  amont 
(112)  de  I'etranglement  (110),  et  dans  lequel 
les  moyens  (116,  118,  120)  de  commande 
ajustable  varient  la  section  d'ecoulement  d'air 
a  travers  I'etranglement  de  telle  sorte  que  la 

20  pression  d'air  a  la  tete  de  pulverisation  (28) 
n'est  pas  superieure  a  environ  0,69  bar  (10 
psi),  independamment  du  debit  en  volume  de 
I'air  fourni  aux  orifices  de  mise  en  forme  a  air 
(88). 

25 
25.  Dispositif  selon  la  revendication  15,  compre- 

nant  en  outre  un  corps  (22)  presentant  un 
passage  d'air  (38)  a  travers  celui-ci,  dans  le- 
quel  la  tete  de  pulverisation  (28)  est  portee  par 

30  le  corps,  la  tete  de  pulverisation  etant  reliee  a 
une  sortie  du  passage  (38)  du  corps,  dans 
lequel  les  moyens  d'amenee  (26)  comprennent 
des  moyens  d'amenee  d'air  a  faible  debit  et  a 
haute  pression  par  une  entree  (26)  au  passage 

35  (38)  du  corps  et  comprennent  des  moyens  de 
conversion  de  I'air  a  faible  debit  et  a  haute 
pression  a  I'entree  du  passage  du  corps  en  air 
a  fort  debit  et  a  basse  pression  a  la  sortie  du 
passage  du  corps  pour  I'amener  a  la  tete  de 

40  pulverisation  (28). 

26.  Dispositif  selon  la  revendication  25,  dans  le- 
quel  les  moyens  de  conversion  comprennent 
un  etranglement  dans  le  passage  du  corps, 

45  I'air  a  faible  debit  et  a  haute  pression  amene  a 
I'entree  du  passage  du  corps  s'ecoulant  a  tra- 
vers  I'etranglement  (110)  etant  converti  en  air 
a  fort  debit  et  basse  pression,  et  dans  lequel 
les  moyens  (116,  118,  120)  de  commande 

50  ajustable  varient  la  section  d'ecoulement  d'air 
a  travers  I'etranglement  (110). 

27.  Dispositif  selon  la  revendication  25,  compre- 
nant  des  moyens  de  valve  (52,  54)  communs 

55  aux  moyens  (110,  112,  114)  d'ajustage  et  aux 
moyens  (116,  118,  120)  de  commande  ajusta- 
ble  pour  varier  simultanement  le  debit  en  volu- 
me  d'air  fourni  aux  orifices  de  mise  en  forme  a 
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air  (88)  et  amene  a  la  tete  de  pulverisation  (28) 
a  partir  de  la  sortie  du  passage  du  corps. 

28.  Dispositif  selon  la  revendication  26,  dans  le- 
quel  la  tete  de  pulverisation  (28)  comprend  des 
moyens  d'entree  (86)  aux  orifices  de  mise  en 
forme  a  air  (88)  et  qui  comprend  une  tubulure 
de  valve  (54)  qui  s'etend  en  deplacement  lon- 
gitudinal  a  travers  le  passage  du  corps  et 
I'etranglement  (110),  la  tubulure  de  valve  (54) 
presentant  une  extremite  anterieure  qui  peut 
etre  deplacee  en  eloignement  et  en  direction 
des  moyens  d'entree  (86)  pour  commander  la 
section  d'ecoulement  d'air  a  travers  les 
moyens  d'entree  (86),  la  tubulure  de  valve  (54) 
presentant  aussi  un  portion  (116)  de  diametre 
variable  a  I'interieur  de  I'etranglement  (110)  et 
comprenant  des  moyens  de  deplacement  de  la 
tubulure  de  valve  pour  deplacer  I'extremite  an- 
terieure  et  en  direction  et  en  eloignement  des 
moyens  d'entree  (86)  et  pour  simultanement 
deplacer  la  portion  (116)  de  diametre  variable 
a  I'interieur  de  I'etranglement  (110),  ce  par 
quoi  la  tubulure  de  valve  (54)  commande  si- 
multanement  les  sections  d'ecoulement  d'air  a 
travers  les  moyens  d'entree  (86)  vers  les  orifi- 
ces  de  mise  en  forme  a  air  (88)  et  a  travers 
I'etranglement  (110). 

29.  Dispositif  selon  la  revendication  15,  ledit  dispo- 
sitif  comprenant  en  outre  un  corps  de  pistolet 
de  pulverisation  (22)  comportant  un  passage 
d'air  et  une  entree  dans  le  passage  et  une 
sortie  du  passage,  la  tete  de  pulverisation  (28) 
etant  portee  sur  le  corps  en  liaison  avec  la 
sortie  du  passage  d'air  du  corps,  et  la  tete  de 
pulverisation  (28)  presentant  des  moyens  d'en- 
tree  (86)  aux  orifices  de  mise  en  forme  a  air 
(88);  un  etranglement  (110)  dans  le  passage 
du  corps;  et  des  moyens  de  valves  (54)  pour 
ajuster  simultanement  les  sections  d'ecoule- 
ment  d'air  a  travers  I'etranglement  (110)  et  les 
moyens  d'entree  (86),  dans  lequel  les  moyens 
d'amenee  (26)  comprennent  des  moyens 
d'amenee  d'air  a  faible  debit  et  haute  pression 
a  I'entree  du  passage  (38)  du  corps  pour  que 
I'air  s'ecoule  a  travers  I'etranglement  (110) 
vers  la  sortie  du  passage  du  corps,  I'etrangle- 
ment  convertissant  I'air  a  faible  debit  et  haute 
pression  a  I'entree  du  passage  du  corps  en  air 
a  fort  debit  et  basse  pression  a  la  sortie  du 
passage  du  corps,  pour  I'amener  a  la  tete  de 
pulverisation  (28)  et  le  fournir  a  I'orifice  d'ato- 
misation  d'air  (92)  et  a  travers  les  moyens 
d'entree  (86)  vers  les  orifices  de  mise  en  for- 
me  d'air  (88),  et  les  moyens  (110,  112,  114) 
d'ajustage  et  les  moyens  (116,  118,  120)  de 
commande  ajustable  comprenant  des  moyens 

d'actionnement  des  moyens  de  valve  (54)  pour 
ajuster  simultanement  les  sections  d'ecoule- 
ment  d'air  a  travers  I'etranglement  (100)  et  les 
moyens  d'entree  (86). 

5 
30.  Dispositif  selon  la  revendication  29,  dans  le- 

quel  les  moyens  d'amenee  (26)  amenent  a 
I'entree  (26)  du  passage  du  corps  de  I'air  a 
une  pression  atteignant  environ  6,9  bar  (100 

io  psi),  et  dans  lequel  I'etranglement  (110)  et  les 
moyens  de  valve  (54)  limitent  la  pression  de 
I'air  a  la  tete  de  pulverisation  (28)  pour  qu'elle 
ne  soit  pas  superieure  a  environ  0,69  bar  (10 
psi),  independamment  des  variations  de  sec- 

15  tions  d'ecoulement  d'air  a  travers  les  moyens 
d'entree  (86)  vers  les  orifices  de  mise  en  for- 
me  a  air  (88). 

31.  Dispositif  selon  la  revendication  29,  dans  le- 
20  quel  les  moyens  de  valve  comprennent  une 

tubulure  de  valve  (54)  dans  le  passage  (40) 
d'air  dans  le  corps,  qui  s'etend  a  travers 
I'etranglement  (110),  la  tubulure  de  valve  (54) 
presentant  une  extremite  anterieure  (84)  for- 

25  mant  avec  les  moyens  d'entree  une  valve  vers 
les  orifices  de  mise  en  forme  a  air  (88)  et  une 
portion  (116,  118,  120)  du  corps  de  diametre 
variable  a  I'interieur  de  I'etranglement  (110),  et 
dans  lequel  les  moyens  d'actionnement  com- 

30  prennent  des  moyens  (52)  pour  deplacer  la 
tubulure  de  valve  (54),  afin  de  varier  les  sec- 
tions  d'ecoulement  d'air  tant  a  travers  I'etran- 
glement  (110)  qu'a  travers  les  moyens  d'en- 
tree  (86). 

35 
32.  Dispositif  selon  la  revendication  29,  dans  le- 

quel  les  moyens  de  fourniture  de  materiau  de 
revetement  comprennent  un  godet  (124)  de 
peinture  et  des  moyens  (126)  pour  relier  au 

40  godet  (124)  I'air  en  aval  de  I'etranglement 
(110)  dans  le  passage  (40)  du  corps,  pour 
mettre  le  godet  (124)  sous  pression  et  fournir 
le  materiau  de  revetement  sous  pression  a 
I'orifice  de  fluide  (36). 

45 
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