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©  Air  directing  ring  for  fluid  spray  gun  air  cap. 

oo 

©  A  paint  spray  gun  having  a  barrel  11  with  a 
hollow  bore  10  for  carrying  pressurized  air,  said 
spray  gun  having  an  air  cap  12  mounted  at  the  open 
end  of  the  gun  barrellH,  said  air  cap  having  an  air 
chamber  13  for  receiving  pressurized  air  from  said 
bore  10,  said  chamber  13  comprising  a  frusto-coni- 
cal  section  with  a  tapered  wall  22  narrowing  to  an  air 
outlet  circular  opening  14  to  provide  paint-atomizing 
air,  a  generally  cylindrical  paint  nozzle  in  said  air 
chamber  13  having  an  axially  centered  paint  dis- 
charge  opening  20  at  one  end  in  close  proximity  to 
said  air  cap  outlet  14  with  a  circular  ring  25  around 
the  paint  nozzle  16,  said  ring  25  having  a  plurality  of 
equally  angularly  spaced  openings  28  to  form  the  air 
into  separate  streams  of  air  30  flowing  into  the  air 
chamber  13  said  openings  28  angled  inward  with 
respect  to  the  wall  of  said  air  chamber  toward  said 
paint  discharge  opening  20  to  direct  the  air  streams 
30  in  the  chamber  to  strike  the  paint  just  as  it  exits 
the  paint  nozzle  discharge  opening  20  at  an  angle  to 
produce  a  uniform  spray  of  desirably-sized  droplets. 
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TO  WHOM  IT  MAY  CONCERN: 

BE  IT  KNOWN,  that  I,  Roy  D.  Mattson,  a  citi- 
zen  of  the  United  States,  residing  in  White  Bear 
Lake,  Anoka  County,  State  of  Minnesota,  have  in- 
vented  new  and  useful  improvements  in  AIR  DI- 
RECTING  RING  FOR  FLUID  SPRAY  GUN  AIR  CAP 
of  which  the  following  is  a  specification. 

Field  of  the  Invention 

This  invention  is  directed  toward  an  improve- 
ment  in  fluid  spray  guns,  and  particularly  in  paint 
spray  guns,  which  utilize  relatively  low  pressure  air 
to  produce  the  paint  spray.  More  specifically,  the 
invention  is  directed  toward  providing  more  effi- 
cient  atomization  of  the  paint  as  the  paint  is  ejected 
from  the  paint  or  fluid  nozzle. 

Description  of  the  Prior  Art 

A  typical  prior  art  paint  spray  gun  utilizing 
relatively  low  air  pressure  is  illustrated  in  U.S. 
Patent  No.  4,817,872  by  Mattson  dated  April  4, 
1989.  Conventionally,  in  paint  spray  guns  at  the 
open  end  of  the  spray  gun  barrel  an  air  cap  has  a 
conical  chamber  for  receiving  pressurized  air  which 
exits  a  center  opening  for  atomizing  the  paint.  A 
paint  outlet  opening  from  a  fluid  nozzle  is  centered 
with  and  in  close  proximity  to  the  atomizing  air 
outlet  of  the  air  cap  and  as  the  paint  is  ejected 
from  the  nozzle,  the  atomizing  air  atomizes  the 
paint.  The  air  cap  is  also  provided  with  passage- 
ways  to  openings  in  ears  located  opposite  one 
another  beyond  the  atomizing  air  and  the  paint 
outlets  to  apply  pressurized  air  to  the  atomized 
paint  to  form  a  suitable  spray  pattern,  typically  fan- 
shaped.  A  primary  goal  of  the  paint  spraying  in- 
dustry  is  to  produce  the  best  finish  with  the  best 
paint  atomizing  efficiency,  i.e.,  the  highest  degree 
of  paint  being  deposited  on  the  surface  being 
painted.  Stated  differently,  minimizing  the  amount 
of  unused  or  lost  paint  while  producing  a  uniform 
and  attractive  finish.  The  atomizing  efficiency  not 
only  results  in  an  economic  benefit  by  making  the 
maximum  use  out  of  the  paint  but  also  produces  an 
environmental  or  ecological  benefit  by  reducing  the 
amount  of  tiny  atomized  paint  particles  floating 
about.  In  general  large  size  droplets  are  more  likely 
to  be  deposited  on  the  surface  being  painted, 
thereby  increasing  atomizing  efficiency,  but  they 
can  produce  an  unsightly  mottled  finish.  Tiny  mi- 
croscopic  droplets  will  produce  a  more  attractive 
finish  but  will  create  more  waste  to  result  in  re- 
duced  atomizing  efficiency. 

Summary  of  the  Invention 

Typically,  such  as  described  in  the  aforemen- 
tioned  Mattson  '872  patent,  an  air  cap  and  a  fluid 

5  nozzle  are  mounted  concentrically  in  the  barrel  of 
the  paint  spray  gun  with  the  fluid  outlet  opening  of 
the  fluid  nozzle  centered  and  in  close  proximity  to 
the  air  cap  atomizing  air  discharge  outlet.  Generally 
pressurized  air  travels  down  the  barrel  of  the  gun 

io  from  the  upstream  end  and  goes  around  the  fluid 
nozzle  to  enter  into  the  air  cap  chamber.  The  air 
then  exits  out  of  the  air  cap  chamber  through  the 
atomizing  air  outlet  opening  of  the  air  cap.  In  the 
instant  invention  a  rigid  ring  member  encircles  the 

75  fluid  nozzle  and  has  a  number  of  angled  openings 
or  passageways  which  are  angularly  spaced  from 
one  another  around  the  ring  member  to  direct  the 
pressurized  air  coming  down  the  barrel  of  the  gun 
into  the  air  cap  chamber  at  a  prescribed  or  defined 

20  angle  which  directs  the  air  which  enters  into  the  air 
cap  chamber  toward  the  atomizing  air  output  open- 
ing.  As  a  result  the  low  pressure  atomizing  air 
strikes  or  impacts  the  fluid  stream  in  a  fashion 
which  appears  to  produce  a  spray  with  more  uni- 

25  form  desired  intermediate  droplet  sizes  so  that  the 
paint  atomizing  efficiency  is  increased  a  significant 
degree  while  maintaining  or  even  improving  the 
quality  of  the  paint  finish.  At  the  same  time  the  size 
of  the  fan-shaped  spray  remains  substantially  un- 

30  changed. 
As  a  further  feature,  the  head  of  the  fluid  noz- 

zle  snugly  yet  axially  slidably  rests  in  the  center 
opening  of  the  ring  member  to  keep  the  paint 
outlet  opening  of  the  fluid  nozzle  centered  with  the 

35  atomizing  air  outlet  opening  of  the  air  cap  if  there 
is  any  relative  axial  movement  between  the  fluid 
nozzle  and  the  air  cap  which  may  occur  in  regulat- 
ing  or  adjusting  the  paint  spray. 

40  Description  of  the  Drawings 

Fig.  1  is  a  sectioned  view  taken  at  the  fluid  and 
air  outlet  end  of  a  fluid  spray  gun  constructed  in 
accordance  with  the  teachings  of  this  invention; 

45  Fig.  2  is  a  view  looking  downstream  into  the  air 
cap  chamber  with  the  fluid  nozzle  removed  for 
clarity;  and 
Fig.  3  is  a  somewhat  enlarged  cross-section  of 
the  air  cap  diagramatically  illustrating  the  air 

50  flow. 

Description  of  the  Preferred  Embodiments 

Conventionally,  and  as  described  in  greater 
55  detail  in  the  aforementioned  '872  Mattson  patent, 

pressurized  air,  preferably  of  a  relatively  low  pres- 
sure  in  the  order  of  about  three  to  ten  psi,  flows 
down  the  hollow  bore  10  of  the  spray  gun  barrel  11 
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to  an  air  cap  12  located  at  the  open  end  of  the 
barrel.  Air  enters  into  an  internal  air  chamber  13  of 
the  air  cap  and  out  an  outlet  or  air  discharge 
opening  14  to  atomize  the  fluid,  such  as  paint.  Air 
also  flows  from  the  barrel  to  opposite  facing  open- 
ings  15A  in  ears  15  on  air  cap  12  through  passage- 
ways  27  (Fig.  2),  which  ears  are  located  down- 
stream  from  the  atomizing  air  outlet  opening  14  so 
that  the  air  forms  the  atomized  fluid  into  a  suitable 
spray  pattern,  for  example  a  fan  shape.  Generally  a 
cylindrical  fluid  or  paint  nozzle  16  is  concentrically 
mounted  in  bore  10  of  barrel  11.  Fluid  nozzle  16 
may  be  axially  slidably  mounted  in  vanes  or  wings 
17  to  permit  axial  movement  between  the  fluid 
nozzle  and  the  air  cap  for  regulating  or  adjusting 
the  spray.  A  fitting  18  carries  paint  from  a  suitable 
source,  not  shown,  radially  into  the  interior  of  fluid 
nozzle  16.  The  downstream  end  of  the  fluid  nozzle 
16  has  a  head,  generally  designated  by  reference 
numeral  19,  which  terminates  with  a  paint  dis- 
charge  opening  20  concentric  with  the  atomizing 
air  outlet  opening  14  of  air  cap  12  and  located  in 
close  proximity  thereto.  A  needle-nosed  plunger, 
not  shown  for  clarity,  is  operated  by  a  trigger 
mechanism  on  the  spray  gun,  also  not  shown,  to 
open  and  close  fluid  outlet  opening  20.  When  fluid 
is  ejected  out  the  opening  20  the  atomizing  air 
from  the  air  chamber  opening  14  atomizes  the 
paint  and  the  fanning  air  from  ears  15  forms  the 
atomized  paint  into  a  suitable  spray  pattern. 

The  interior  or  chamber  13  of  air  cap  12  is 
defined  by  inwardly  tapered  or  conically  shaped 
interior  walls  22  which  terminate  at  the  downstream 
end  to  form  the  atomizing  air  outlet  opening  14  and 
at  the  upstream  end  at  a  circular  bore  23.  A  ring  25 
is  firmly  and  fixedly  seated  in  bore  23.  A  cylindrical 
section  of  head  19  of  fluid  nozzle  16  rests  snugly 
but  axially  slidably  in  the  annular  opening  26  of 
ring  25.  This  permits  longitudinal  or  axial  back  and 
forth  movement  between  air  cap  12  and  fluid  noz- 
zle  16  if  necessary  to  adjust  or  vary  the  spray 
pattern  and  still  retain  the  fluid  exit  opening  20  and 
the  atomizing  air  opening  14  in  concentric  align- 
ment. 

Ring  25  has  a  series  of  openings  or  passage- 
ways  28  equally  angularly  spaced  around  ring  25 
through  which  the  pressurized  air  enters  into  air 
cap  chamber  13  from  the  barrel.  Typically,  no 
limitation  thereto  intended,  eight  passageways  are 
provided  circumferentially  spaced  at  about  forty- 
five  degrees.  Passageways  28  are  angled  inwardly, 
i.e.,  toward  the  barrel  axis,  to  direct  the  flow  of  the 
pressurized  air  from  the  barrel  into  the  air  cap 
chamber  13  toward  the  atomizing  air  outlet  opening 
14.  It  has  been  found  that  in  a  low  pressure  spray 
gun  by  concentrating  the  air  flow  at  the  atomizing 
air  outlet  opening  it  strikes  the  fluid  stream  in  a 
fashion  to  produce  uniform  desired  intermediate 

sized  paint  droplets  resulting  in  greater  paint  atom- 
izing  efficiency  and  an  attractive  finish.  As  men- 
tioned  earlier,  the  size  of  the  fan-shaped  spray 
remains  substantially  unaltered  so  the  spray  pat- 

5  tern  will  cover  the  same  surface  area.  Preferably 
ring  25  is  made  of  a  suitable  rigid  plastic  material 
such  as  acetel  or  nylon,  for  example,  and  is  press- 
fitted  into  bore  23  of  air  cap  12  so  it  stays  securely 
in  place.  Alternatively,  ring  25  may  be  an  integral 

io  part  of  air  cap  12.  For  example,  air  cap  12  may  be 
molded  out  of  plastic  with  ring  25  an  integral  mol- 
ded  part.  Or  if  air  cap  12  is  a  machined  or  cast 
metal  part,  ring  25  can  still  be  an  integral  part  of 
the  air  cap.  The  cylindrical  portion  of  the  fluid 

is  spray  nozzle  16  is  seated  or  rests  snugly  in  the 
center  bore  26  of  ring  25.  If  necessary  or  desired, 
there  can  be  axial  movement  between  nozzle  16 
and  air  cap  12  to  provide  an  adjustment  of  the  fluid 
spray  pattern. 

20  Fig.  3  diagramatically  illustrates  the  invention  in 
greater  detail.  Openings  or  passageways  28  are 
preferably  circular  in  cross-section  or  cylindrical 
along  their  length  with  the  centers  angled  so  that 
the  passageways  direct  the  air  entering  chamber 

25  13  of  air  cap  12  toward  the  atomizing  air  outlet 
opening  14.  The  axis  or  center  line  of  passageways 
28  make  an  angle  with  the  axis  or  center  line  of  the 
air  cap  (generally  concentric  with  the  center  line  of 
the  barrel  and  the  fluid  nozzle)  which  is  more  acute 

30  than  the  angle  that  the  interior  conical  wall  22  of 
the  air  cap  makes  with  the  air  cap  center  line.  The 
air  flows  generally  as  shown  by  arrows  30,  con- 
centrated  at  opening  14.  This  concentrates  the 
atomizing  air  to  strike  or  impact  fluid  stream  31  just 

35  beyond  or  downstream  from  where  it  exits  from  the 
fluid  nozzle  through  output  opening  20  at  a  location 
and  at  an  angle  which  appears  to  produce  gen- 
erally  uniformly  sized  droplets  in  the  paint  spray  to 
result  in  improved  atomizing  efficiency  while  main- 

40  taining  a  high  quality  finish.  In  other  words,  it 
appears  that  this  arrangement  reduces  (if  not  elimi- 
nates)  the  large  size  droplets  which  detract  from 
the  paint  finish  and  also  reduces  the  number  of  tiny 
particles  or  droplets  which  float  away  and  do  not 

45  deposit  themselves  on  the  surface  being  sprayed. 
Where  technical  features  mentioned  in  any 

claim  are  followed  by  reference  signs,  those  refer- 
ence  signs  have  been  included  for  the  sole  pur- 
pose  of  increasing  the  intelligibility  of  the  claims 

50  and  accordingly,  such  reference  signs  do  not  have 
any  limiting  effect  on  the  scope  of  each  element 
identified  by  way  of  example  by  such  reference 
signs. 

55  Claims 

1.  A  paint  spray  gun  having  a  barrel  11  with  a 
hollow  bore  10  for  carrying  pressurized  air, 

3 
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said  spray  gun  characterized  by  an  air  cap  12 
mounted  at  the  open  end  of  the  gun  barrellH, 
said  air  cap  having  an  air  chamber  13  for 
receiving  pressurized  air  from  said  bore  10, 
said  chamber  13  comprising  a  frusto-conical  5 
section  with  a  tapered  wall  22  narrowing  to  an 
air  outlet  circular  opening  14  to  provide  paint- 
atomizing  air,  a  generally  cylindrical  paint  noz- 
zle  in  said  air  chamber  13  having  an  axially 
centered  paint  discharge  opening  20  at  one  10 
end  in  close  proximity  to  said  air  cap  outlet  14 
with  a  circular  ring  25  around  the  paint  nozzle 
16,  said  ring  25  having  a  plurality  of  equally 
angularly  spaced  openings  28  to  form  the  air 
into  separate  streams  of  air  30  flowing  into  the  is 
air  chamber  13  said  openings  28  angled  in- 
ward  with  respect  to  the  wall  of  said  air  cham- 
ber  toward  said  paint  discharge  opening  20  to 
direct  the  air  streams  30  in  the  chamber  to 
strike  the  paint  just  as  it  exits  the  paint  nozzle  20 
discharge  opening  20  at  an  angle  to  produce  a 
uniform  spray  of  desirably-sized  droplets. 

2.  The  paint  spray  gun  as  in  Claim  1  further 
characterized  by  the  openings  28  in  ring  25  25 
being  cylindrical. 

3.  The  paint  spray  gun  as  in  Claim  2  further 
characterized  by  the  paint  nozzle  16  slidably 
resting  in  the  central  opening  26  of  ring  25.  30 

4.  The  paint  spray  gun  as  in  Claim  3  wherein  ring 
25  is  made  of  a  non-metallic  material. 

5.  The  paint  spray  gun  as  in  Claim  1  in  which  35 
ring  25  is  an  integral  part  of  air  cap  12. 

4 
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