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@)  Spray  gun  with  dual  mode  trigger. 
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(57)  A  paint  spray  gun  (10)  having  a  dual  operating 
mode  trigger  (21).  The  trigger  (21)  pivots  on  a 
gun  body  about  an  axis.  The  two  operating 
modes  are  selected  by  radially  positioning  the 
trigger  (21)  relative  to  the  axis.  In  a  first  operat- 
ing  mode,  fluid  flow  to  a  nozzle  (13)  is  gradually 
increased  as  the  trigger  (21)  is  gradually 
squeezed  to  permit  fluid  flow  control  for  feath- 
ering  the  applied  coating.  In  this  mode,  the 
trigger  (21)  is  mechanically  linked  for  actuating 
a  valve  needle  (39).  In  a  second  operating  mode, 
a  small  actuating  movement  of  the  trigger  (21) 
operates  a  valve  which  causes  a  piston  (41)  to 
move  the  valve  needle  (39)  to  its  fully  open 
position.  The  second  operating  mode  provides 
only  on-off  fluid  control  with  a  very  short  trigger 
stroke  and  a  low  trigger  force. 
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The  invention  relates  to  paint  spray  guns  and 
more  particularly  to  a  hand  held  paint  spray  gun  in 
which  the  trigger  has  two  operating  modes  for  turning 
the  gun  on  and  off. 

Many  jobs  require  the  use  of  hand  held  paint 
spray  guns.  These  include  certain  jobs  in  manufactur- 
ing  and  jobs  in  automotive  refinishing  shops,  for  ex- 
ample.  When  an  operator  is  required  frequently  to  use 
a  spray  gun  over  a  long  period  of  time,  the  operator 
may  develop  fatigue  in  the  hand  and  wrist.  Fatigue 
can  be  aggravated  by  repetitive  motions,  such  as  by 
frequently  squeezing  the  spray  gun  trigger  with  the 
same  finger  motion,  by  unbalanced  forces  on  the 
hand  and  wrist,  by  the  weight  of  the  gun  and  by  the 
force  required  to  operate  the  gun  trigger. 

A  typical  prior  art  hand  held  paint  spray  gun  in- 
cludes  a  gun  body  having  a  nozzle  assembly  mounted 
on  one  end  and  having  a  handle  depending  from  ad- 
jacent  an  opposite  end.  Atrigger  is  attached  to  the  gun 
body  to  pivot  towards  and  away  from  the  handle. 
When  an  operator  holds  the  gun  by  the  handle  and 
squeezes  the  trigger,  an  air  valve  is  opened  and  then 
a  valve  needle  is  moved  to  open  a  fluid  valve.  The  air 
valve  supplies  any  air  required  for  atomization  and  for 
shaping  the  spray  pattern.  If  the  trigger  is  only  partial- 
ly  squeezed,  the  fluid  valve  may  be  only  partially 
opened  to  permit  the  operator  to  apply  a  lighter  coat- 
ing,  for  example,  for  feathering  when  touching  up  a 
coating.  The  spray  gun  also  includes  an  adjustable 
stop  which  limits  either  trigger  travel  or  the  valve  nee- 
dle  travel  to  adjust  the  maximum  paint  flow  from  the 
gun  when  the  trigger  is  fully  squeezed.  In  the  prior  art 
hand  held  spray  gun,  the  trigger  has  a  relatively  long 
travel.  Consequently,  the  operator's  fingers  must 
move  the  trigger  over  a  relatively  large  arc  when 
squeezing  or  releasing  the  trigger.  Also,  a  relative 
high  force  has  been  required  to  overcome  friction 
when  squeezing  the  triggerand  to  assure  that  the  gun 
turns  off  when  the  trigger  is  released. 

An  aim  of  the  present  invention  is  to  provide  an 
improved  hand  held  spray  gun  having  a  trigger  with 
dual  operating  modes  which  reduces  stress  on  the 
finger  and  hand  of  an  operator. 

According  to  the  present  invention  there  is  pro- 
vided  a  hand  held  liquid  spray  gun  including  a  gun 
body  having  first  and  second  ends,  a  liquid  atomiza- 
tion  nozzle  assembly  secured  to  the  first  end,  a  han- 
dle  extending  from  adjacent  the  second  end  for  hold- 
ing  the  spray  gun  and  a  main  trigger  for  control  ling  the 
discharge  of  liquid  from  the  spray  gun,  the  spray  gun 
trigger  having  first  and  second  operating  modes,  first 
means  responsive  to  trigger  movement  for  varying 
the  amount  of  liquid  discharged  from  the  spray  gun  as 
a  function  of  trigger  movement  when  the  trigger  is  in 
the  first  operating  mode,  and  second  means  respon- 
sive  to  a  predetermined  small  trigger  movement  when 
the  trigger  is  in  the  second  operating  mode  for  turning 
fully  on  and  off  the  flow  of  liquid  discharged  from  the 

spray  gun. 
An  embodiment  of  a  hand  held  spray  gun  will  now 

be  described,  by  way  of  example  only,  with  reference 
to  the  accompanying  drawings,  in  which: 

5  Fig.  1  is  a  left  side  elevational  view  of  a  paint 
spray  gun  according  to  the  invention; 
Fig.  2  is  an  enlarged  longitudinal  vertical  cross- 
sectional  view  through  the  centre  of  the  paint 
spray  gun  of  Fig.  1; 

10  Fig.  3  is  an  enlarged  fragmentary  cross-sectional 
view  taken  along  line  3-3  of  Fig.  2  showing  a  por- 
tion  of  the  mechanical  linkage  for  moving  the 
valve  needle  in  a  first  operating  mode; 
Fig.  4  is  a  cross-sectional  view  through  a  trigger 

15  actuated  valve  for  operating  the  spray  gun  in  a 
second  mode,  with  the  valve  shown  closed; 
Fig.  5  is  a  cross-sectional  view  through  the  trig- 
ger  actuated  valve,  similar  to  Fig.  4,  but  with  the 
valve  shown  open; 

20  Fig.  6  is  a  perspective  viewshowing  details  of  the 
actuator  arm  which  moves  the  valve  needle; 
Fig.  7  is  a  fragmentary  left  side  view  showing  de- 
tails  of  the  trigger,  the  actuator  arm  and  the  valve 
needle  assembly,  with  the  trigger  positioned  for 

25  operating  the  spray  gun  in  the  first  mode; 
Fig.  8  is  a  fragmentary  left  side  view,  similar  to 
Fig.  7,  but  with  the  trigger  positioned  for  operating 
the  spray  gun  in  the  second  mode; 
Fig.  9  is  a  fragmentary  side  elevational  view  of 

30  the  spray  gun  with  its  cover  removed  showing  the 
trigger  squeezed  while  in  the  first  operating 
mode; 
Fig.  10  is  a  fragmentary  side  elevational  view, 
similar  to  Fig.  9,  but  showing  the  trigger  squeezed 

35  while  in  the  second  operating  mode; 
Fig.  11  is  a  fragmentary  side  elevational  view, 
similar  to  Fig.  9,  but  showing  the  trigger  in  the  first 
operating  mode  and  positioned  forward  to  facili- 
tate  using  an  auxiliary  trigger; 

40  Fig.  12  is  a  fragmentary  side  elevational  view, 
similar  to  Fig.  10,  but  showing  the  trigger  in  the 
second  operating  mode  and  positioned  forward 
to  facilitate  using  the  auxiliary  trigger;  and 
Fig.  1  3  is  an  enlarged  cross-sectional  view  show- 

45  ing  details  of  the  fluid  valve. 
Turning  now  to  Fig.  1  of  the  drawings,  a  hand  held 

paint  spray  gun  10  is  illustrated  in  accordance  with  a 
preferred  embodiment  of  the  invention.  The  spray 
gun  10  generally  includes  a  body  11  having  a  front  end 

so  12  to  which  a  fluid  nozzle  assembly  13  is  secured  and 
having  a  rear  end  14.  A  knob  15  is  secured  to  the  rear 
body  end  14  for  adjusting  the  maximum  flow  of  paint 
from  the  gun  10.  A  handle  16  depends  from  the  body 
11  adjacent  the  rear  end  14.  A  fluid  hose  17  and  a 

55  compressed  air  hose  1  8  are  shown  secured  to  a  lower 
free  end  19  of  the  handle  16.  However,  it  will  be  ap- 
preciated  that  the  fluid  hose  17  and  the  air  hose  18 
may  be  secured  to  the  rear  body  end  14  or  that  the 
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fluid  hose  17  can  be  secured  to  a  fitting  20  on  the  noz- 
zle  assembly  13  and  supported  from  the  handle  end 
19.  The  spray  gun  10  is  shown  as  having  a  main  trig- 
ger  21  and  an  optional  auxiliary  trigger  22.  The  main 
trigger  21  is  mounted  to  pivot  towards  and  away  from 
the  handle  16  and  the  auxiliary  trigger  is  mounted  to 
pivot  towards  and  away  from  a  top  23  of  the  gun  body 
11. 

As  will  be  described  in  greater  detail  below  and  is 
shown  in  detail  in  the  other  figures,  the  main  trigger 
21  has  two  distinct  operating  modes.  When  the  trigger 
21  is  positioned  in  the  first  operating  mode  as  shown 
in  solid  lines  and  an  operator  gradually  squeezes  the 
trigger  21,  a  mechanical  linkage  mounted  on  the  gun 
body  11  gradually  opens  a  valve  needle  to  provide  an 
increasing  flow  of  fluid  to  the  nozzle  assembly  13.  For 
the  second  operating  mode,  the  trigger  21  is  pushed 
radially  upwardly  towards  its  pivot  point  on  the  gun 
body  11  and  is  moved  towards  the  handle  16  to  the 
position  shown  by  the  dashed  lines  24.  When  the  trig- 
ger  21  is  subsequently  moved  a  short  distance  to- 
wards  the  handle  16,  the  trigger  21  engages  and 
moves  a  push  bar  25  to  open  a  valve  in  the  gun  body. 
Opening  the  valve  causes  a  piston  to  be  pneumatical- 
ly  moved  to  turn  the  spray  gun  10  fully  on.  When  the 
trigger  21  is  released,  the  spray  gun  10  is  turned  off. 
Optionally,  the  trigger  21  may  be  pivoted  forward  to 
the  position  shown  by  the  dashed  line  26.  When  the 
trigger  is  in  the  forward  position,  an  area  27  between 
the  trigger  21  and  the  handle  16  is  opened  up  to  per- 
mit  the  operator  to  grasp  the  gun  body  11  in  the  area 
27  for  using  the  auxiliary  trigger  22.  The  auxiliary  trig- 
ger  22  is  particularly  useful  when  the  spray  gun  10  is 
aimed  downwardly  from  painting  generally  horizontal 
surfaces. 

Details  of  the  spray  gun  10  are  shown  in  the  cross 
sectional  view  of  Fig.  2.  A  moulded  plastic  skeleton  28 
and  an  outer  cover  29  form  the  gun  body  11  and  the 
handle  1  6  as  an  integral  unit.  The  nozzle  assembly  1  3 
consists  of  a  spray  head  30  secured  to  the  front  body 
end  12  by  a  head  retaining  ring  31  and  an  air  cap  32 
secured  to  the  spray  head  30  by  a  retaining  ring  33. 
The  air  hose  18  is  connected  to  a  passageway  34  in 
the  handle  16.  The  fluid  hose  17  passes  through  a 
passageway  35  in  the  skeleton  28  and  connects  to  a 
passage  36  in  the  spray  head  30.  The  passage  36 
connects  with  a  chamber  37  which  leads  to  a  fluid  dis- 
charge  orifice  38.  Normally,  a  valve  needle  39  is  seat- 
ed  in  the  spray  head  30  to  close  the  orifice  38.  The 
valve  needle  39  extends  axially  through  the  gun  body 
11  to  the  knob  15. 

Pressurised  air  is  delivered  to  the  handle  passa- 
geway  34  from  the  air  hose  18.  As  shown  in  Figs.  2 
and  3,  a  front  surface  40  on  a  piston  41  is  normally 
seated  against  a  surface  42  on  an  air  valve  bushing 
43  to  block  the  flow  of  air  to  a  passageway  44  in  the 
gun  body  11.  The  passageway  44  is  connected  for  de- 
livering  atomization  air  and  pattern  shaping  air  to  the 

spray  head  30  and  thence  to  the  air  cap  32.  A  knob 
45  on  the  gun  body  11  controls  a  pattern  shaping  air 
valve  46  to  control  the  discharge  of  such  air  from  pat- 

5  tern  shaping  orifices  47  on  the  air  cap  32. 
As  best  shown  in  Fig.  3,  the  piston  41  is  part  of  a 

piston  assembly  48  which  includes  an  air  valve  stem 
49,  a  compression  spring  50,  a  retainer  ring  51,  a 
valve  needle  seal  52  and  a  plate  53.  The  piston  41  has 

10  a  stepped  axial  bore  54.  The  air  valve  stem  49  is  gen- 
erally  tubular  and  slides  in  an  axial  direction  in  the  pis- 
ton  bore  54.  An  enlarged  diameter  end  flange  55  re- 
tains  the  air  valve  stem  49  in  the  bore  54.  The  retainer 
ring  51  is  an  internal  retainer  ring  which  engages  the 

15  piston  bore  54.  The  compression  spring  50  is  com- 
pressed  between  the  air  valve  stem  flange  55  and  the 
retainer  ring  51  .  The  seal  52  preferably  has  a  U-shap- 
ed  cross  section  and  forms  a  low  friction  sliding  seal 
between  the  piston  41  and  the  valve  needle  39  which 

20  extends  axially  through  the  piston  assembly  48.  The 
seal  52  is  retained  by  the  plate  53.  A  compression 
spring  56  presses  against  the  plate  53  to  cause  the 
piston  surface  40  to  seat  against  the  surface  42. 

AT-block  57  is  positioned  to  slide  in  an  axial  di- 
25  rection  on  the  valve  needle  39  forward  of  the  air  valve 

stem  49.  The  T-block  57  has  an  opening  58  through 
which  the  valve  needle  39  passes  and  has  two  radi- 
ally  directed  lugs  59.  Side  portions  60  on  an  actuator 
arm  61  are  moved  to  engage  the  lugs  59  for  in  turn 

30  moving  the  valve  needle  39  to  turn  on  the  spray  gun 
10  when  it  is  operated  in  a  first  mode.  As  will  be  dis- 
cussed  in  further  detail  below,  squeezing  either  the 
trigger21  orthe  auxiliary  trigger  22  rotates  the  actua- 
tor  arm  61  to  urge  the  T-block  57  towards  the  rear  end 

35  14  of  the  gun  body  11.  This  pushes  on  the  air  valve 
stem  49,  moving  the  piston  surface  40  clear  of  the 
surface  42  on  the  air  valve  bushing  43.  Air  then  flows 
between  the  surfaces  40  and  42  to  the  passageway 
44  and  is  discharged  from  the  nozzle  assembly  13  for 

40  atomizing  fluid  and  for  shaping  the  pattern  of  the 
atomised  fluid  in  a  known  manner. 

As  the  T-block  57  moves  the  piston  assembly  48 
further  back,  the  plate  53  contacts  a  collar  62  which 
is  secured  to  the  valve  needle  39.  Further  movement 

45  of  the  piston  assembly  48  causes  the  valve  needle  39 
to  move  and  pressurised  fluid  from  the  fluid  hose  17 
is  discharged  from  the  orifice  38  and  atomised.  The 
spacing  between  the  piston  assembly  48  and  the  col- 
lar  62  when  the  spray  gun  10  is  off  assures  that  the 

so  flow  of  atomization  and  pattern  shaping  air  will  start 
prior  to  the  discharge  of  fluid  from  the  orifice  38.  The 
amount  of  fluid  discharged  will  depend  on  various  fac- 
tors,  such  as  the  fluid  pressure,  the  size  of  the  orifice 
38,  the  distance  that  the  valve  needle  39  is  moved 

55  and  the  properties  of  the  fluid.  A  rear  plug  63  is  se- 
cured  to  the  rear  body  end  14  and  the  knob  15  is 
threaded  into  the  rear  plug  63.  The  knob  15  forms  an 
adjustable  stop  against  which  the  collar  62  abuts 
when  the  fluid  valve  is  fully  opened.  Rotating  the  knob 

3 
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1  5  adjusts  the  maximum  travel  of  the  valve  needle  39 
when  the  fluid  valve  is  opened.  An  annular  seal  64  fits 
between  the  knob  1  5  and  the  rear  plug  63.  The  spring 
56  extends  between  the  plate  53  and  the  seal  64.  The 
spring  56  functions  both  as  a  return  spring  forthe  pis- 
ton  assembly  48  and  as  a  spring  for  maintaining  a 
force  on  the  seal  64  to  form  a  self  adjusting  air  tight 
seal  between  the  rear  plug  63  and  the  knob  15. 

The  spring  56  is  located  in  a  chamber  65.  A  small 
passage  66  in  the  air  valve  bushing  43  connects  the 
chamber  65  to  the  handle  passage  34  to  allow  a  lim- 
ited  flow  of  the  pressurised  air  into  the  chamber  65. 
A  much  larger  opening  67  in  the  air  valve  bushing  43 
also  allows  the  pressurised  air  to  flowfrom  the  handle 
passage  34  into  a  chamber  68  formed  between  the 
air  valve  bushing  43  and  the  piston  41  .  Thus,  air  pres- 
sure  is  normally  balanced  on  both  sides  of  the  piston 
41  and  the  piston  41  does  not  present  an  impediment 
to  axial  movement  of  the  piston  assembly  48  when 
the  spray  gun  10  is  turned  on  or  off  by  movement  of 
either  of  the  triggers  21  or  22.  The  rear  chamber  65 
is  connected  through  a  passage  69  to  a  normally 
closed  valve  70  (Figs.  4  and  5).  As  will  be  discussed 
in  greater  detail  below,  when  the  spray  gun  10  is  in  the 
second  operating  mode  and  the  trigger  21  is 
squeezed,  the  valve  70  opens  and  the  chamber  65  is 
vented  to  atmosphere,  establishing  an  air  pressure 
differential  across  the  piston  41  .  The  air  pressure  dif- 
ferential  is  sufficient  to  move  the  piston  rearwardly 
until  the  collar  62  abuts  the  knob  15  and  the  valve 
needle  39  is  fully  opened. 

Figs.  4  and  5  show  details  of  the  valve  70.  The 
passage  69  connects  to  a  chamber  71  in  the  skeleton 
28.  An  annular  ridge  72  surrounds  the  passage  69  to 
form  a  seat  for  the  valve  70.  Acompression  spring  73 
is  compressed  between  the  valve  70  and  a  retainer 
ring  74  to  urge  the  valve  70  to  seal  against  the  ridge 
72,  closing  the  passage  69.  A  push  bar  25  is  secured 
to  the  skeleton  28  to  slide  in  an  axial  direction.  An  end 
76  on  the  valve  70  is  engaged  by  a  bumper  77  on  the 
push  bar  25.  Acompression  spring  78  urges  the  push 
bar  25  to  the  position  shown  in  Fig.  4  wherein  the 
push  bar  25  does  not  affect  closure  of  the  valve  70. 
When  the  trigger  21  is  positioned  for  the  second  op- 
erating  mode  and  is  squeezed,  a  surface  79  on  the 
trigger  21  engages  and  moves  a  free  end  80  of  the 
push  bar  25,  thus  causing  the  valve  70  to  tilt  off  of  the 
ridge  or  seat  72,  as  shown  in  Fig.  5.  When  this  occurs, 
the  passage  69  is  vented  through  the  chamber  71  to 
atmosphere  to  in  turn  vent  the  chamber  65  (Fig.  2). 
When  the  chamber  65  is  vented,  the  air  pressure  dif- 
ferential  across  the  piston  41  moves  the  piston  41 
against  the  force  of  the  return  spring  56  to  cause  the 
spray  gun  10  to  be  turned  fully  on.  When  the  trigger 
21  is  released  and  the  valve  70  is  again  closed,  the 
pressure  in  the  chamber  65  will  become  equalised 
with  the  pressure  in  the  chamber  68  and  the  spring 
56  and  a  valve  needle  return  spring  81  shut  off  the 

spray  gun  10. 
Details  forthe  mechanism  for  mechanically  oper- 

ating  the  spray  gun  10  when  either  of  the  triggers  21 
5  or  22  is  squeezed  are  shown  in  Figs.  2,  3,  6  and  7.  As 

shown  in  Fig.  6,  the  actuator  arm  61  has  a  generally 
U-shaped  body  85.  The  body  85  consists  of  an  upper 
portion  86  from  which  two  sides  87  and  88  depend. 
The  sides  87  and  88  are  spaced  to  straddle  the  skel- 

10  eton  28.  Aligned  openings  89  and  90  extend  through 
the  sides  87  and  88,  respectively  and  a  tubular  por- 
tion  91  extends  outwardly  from  each  side  87  and  88 
around  the  opening  89  or  90.  Each  side  87  and  88  is 
shaped  into  a  lower  hooked  shaped  side  portion  60 

15  which  terminates  at  a  gap  92.  Finally,  a  rearwardly 
opening  recess  93  is  formed  in  the  upper  portion  86, 
as  best  seen  in  the  cross  section  of  Fig.  2. 

Two  aligned  pins  94  are  integrally  formed  on  op- 
posite  sides  of  the  skeleton  28  for  mounting  the  ac- 

20  tuator  arm  61  and  the  trigger  21  (one  of  the  pins  94 
is  shown  in  Fig.  7).  The  actuator  arm  61  is  positioned 
to  straddle  the  skeleton  28  with  one  of  the  pins  94  lo- 
cated  in  each  opening  89  and  90  so  that  the  actuator 
arm  61  can  pivot  on  the  gun  body  11.  The  trigger  21 

25  has  a  U-shaped  upper  portion  95  with  two  parallel 
sides  96  which  similarly  straddle  the  actuator  arm  61  . 
The  two  sides  96  have  aligned  openings  97  which  en- 
gage  the  projections  91  on  sides  87  and  88  of  the  ac- 
tuator  arm  61  .  The  openings  97  are  formed  with  two 

30  overlapping  lobes  98  and  99  with  a  small  apex  1  00  on 
one  side  opposite  a  smoothly  curved  side  101.  The 
shape  of  the  openings  97  permits  the  trigger  21  to  be 
in  a  first  position  wherein  the  opening  lobes  98  pivot 
on  the  projections  91  when  the  spray  gun  is  in  a  first 

35  operating  mode,  as  shown  in  Fig.  7.  The  trigger  21 
may  be  pushed  upwardly  until  the  projections  91  snap 
into  the  second  lobe  99  to  engage  a  second  operating 
mode  forthe  spray  gun  10,  as  shown  in  Fig.  8.  Or,  the 
trigger21  may  be  pulled  downwardly  to  re-engage  the 

40  first  operating  mode. 
When  the  trigger  21  is  positioned  for  the  first  op- 

erating  mode,  inwardly  directed  tabs  102  on  the  trig- 
ger  sides  96  abut  t  he  sides  60  of  t  he  actuator  arm  6  1  , 
as  shown  in  Figs.  3  and  7.  When  the  trigger  21  is 

45  squeezed,  the  tabs  1  02  push  on  and  pivot  the  actua- 
tor  arm  61  .  The  lugs  59  on  the  T-block  57  are  contin- 
ued  within  the  curved  actuator  arm  sides  60.  Conse- 
quently,  when  the  actuator  arm  61  pivots  due  to 
squeezing  the  trigger  21,  the  T-block  57  is  pushed  to- 

50  wards  the  rear  of  the  spray  gun  10.  This  in  turn  push- 
es  on  the  air  valve  stem  49  to  move  the  piston  41  for 
initiating  air  flow  to  the  nozzle  assembly  13  and  to 
move  the  valve  needle  39  to  initiate  fluid  discharge 
from  the  nozzle  assembly  1  3.  As  shown  in  Figs.  7  and 

55  9,  the  surface  79  on  the  trigger  21  is  spaced  to  clear 
the  push  bar  25  so  that  the  valve  70  is  not  actuated 
when  the  trigger  21  is  squeezed  while  in  the  first  op- 
erating  mode. 

A  push  rod  103  extends  between  the  recess  93 

4 



7 EP  0  572  237  A1 8 

on  the  top  of  the  actuator  arm  61  and  a  recess  104 
on  the  auxiliary  trigger  22  (Fig.  2).  When  the  auxiliary 
trigger  22  is  squeezed  or  pivoted  towards  the  gun 
body  1  1  ,  the  push  rod  1  03  is  moved  towards  the  front 
of  the  spray  gun  10topivotthe  actuator  arm  61.  Con- 
sequently,  either  of  the  triggers  21  or  22  is  capable  of 
pivoting  the  actuator  arm  61  for  turning  on  the  spray 
gun  1  0.  The  amount  of  fluid  discharged  from  the  spray 
gun  10  will  depend  upon  how  far  either  trigger  21  or 
22  is  squeezed  when  the  spray  gun  is  in  the  first  op- 
erating  mode. 

Fig.  8  is  a  fragmentary  view  showing  details  of  the 
operation  of  the  trigger21  when  positioned  in  the  sec- 
ond  operating  mode.  The  trigger  21  is  pushed  up- 
wardly  until  the  actuator  arm  projections  91  snap  into 
the  hole  lobes  99  on  the  trigger  sides  96.  When  the 
trigger  21  is  in  this  position,  the  tabs  102  have  the 
same  radial  spacing  from  the  axis  of  the  pins  94  and 
the  projections  91  as  the  gaps  92  on  the  sides  60  of 
the  actuator  arm  61.  Consequently,  when  the  trigger 
21  is  squeezed  towards  the  gun  handle  16  (Figs.  1 
and  2),  the  tabs  102  move  into  the  gaps  92  and  the 
actuator  arm  61  is  not  pivoted  to  actuate  the  spray 
gun  10.  However,  when  the  trigger21  is  positioned  as 
shown  in  Fig.  8  and  squeezed,  the  trigger  surface  79 
contacts  the  push  bar  surface  80  and  moves  the  push 
bar  25  for  opening  the  valve  70,  as  shown  in  Figs.  8 
and  10.  Consequently,  the  spray  gun  10  will  be  turned 
fully  on  by  the  resulting  movement  of  the  piston  41. 
When  the  main  trigger  21  is  positioned  in  the  second 
operating  mode,  the  auxiliary  trigger  22  is  still  func- 
tional  for  operating  the  spray  gun  10. 

The  trigger  21  has  no  separate  return  spring. 
When  positioned  in  the  first  operating  mode  as  shown 
in  Fig.  7,  the  spring  56  pushes  the  piston  41  to  its  nor- 
mally  closed  position  when  the  trigger  21  is  released. 
The  force  of  the  spring  56  through  the  piston  41,  the 
air  valve  stem  49,  the  T-block  57  and  the  actuator  arm 
61  pivots  the  trigger  21  to  its  released  position.  The 
trigger  21  is  held  in  this  position  by  friction.  When  the 
trigger  21  is  positioned  in  the  second  operating  mode 
as  shown  in  Fig.  8,  the  spring  78  moves  the  push  bar 
25  to  its  normal  position  when  the  trigger  21  is  re- 
leased.  The  force  of  the  spring  78  also  pivots  the  trig- 
ger  to  its  released  position.  Since  the  push  bar25  only 
moves  a  short  distance  when  the  trigger  is  squeezed 
to  actuate  the  gun  10,  the  released  trigger  will  be  re- 
turned  only  a  short  distance.  Consequently,  the  trig- 
ger  21  will  be  positioned  close  to  the  handle  16  and 
only  require  a  short  movement  to  turn  on  the  spray 
gun  10  when  operated  in  the  second  mode  and  only 
requires  an  operating  force  to  overcome  friction  and 
the  force  of  the  springs  78  and  73. 

Figs.  11  and  12  show  a  fragmentary  portion  ofthe 
spray  gun  1  0  with  the  trigger  21  pivoted  forward  away 
from  the  handle  16  to  open  the  area  27  between  the 
handle  16andthe  trigger21.  Fig.  11  shows  the  trigger 
21  positioned  for  the  first  operating  mode  and  moved 

forward  and  Fig.  12  shows  the  trigger  21  positioned 
for  the  second  operating  mode  and  moved  forward. 
The  trigger  21  is  held  in  the  forward  position  by  friction 

5  or  by  a  suitable  detent  (not  shown).  When  the  trigger 
21  is  in  the  forward  position,  the  spray  gun  body  11 
is  easily  grasped  between  the  handle  16  and  the  trig- 
ger  21  tofaciitate  using  the  auxiliary  trigger  22,  for  ex- 
ample,  when  aiming  the  gun  10  downward  to  spray  a 

10  horizontal  surface. 
Various  techniques  are  used  in  the  spray  gun  10 

for  minimizing  the  force  and  the  length  ofthe  stroke 
or  arc  required  to  operate  the  trigger21  in  the  first  op- 
erating  mode.  Very  low  trigger  force  is  required  forthe 

15  second  operating  mode  since  only  a  low  force  is  re- 
quired  to  operate  the  valve  70.  It  has  been  found  that 
the  trigger  operating  force  is  affected  by  various  fac- 
tors.  Reducing  the  diameter  ofthe  valve  needle  39  to 
a  smaller  diameter  than  used  in  prior  art  spray  gun 

20  valve  needles  reduces  the  drag  area  and  polishing 
the  valve  needle  39  reduces  packing  friction.  Prefer- 
ably,  the  valve  needle  39  has  a  diameter  ^0.1  inch 
(^2.54  mm)  at  least  at  the  seals  to  reduce  friction. 
Further,  at  the  seals  the  valve  needle  39  should  be 

25  polished  to  an  average  surface  roughness  of  ^15  mi- 
cro  inch  (^0.0000254  mm).  The  use  of  a  polytetra- 
fluorethylene  (Teflon)  packing  105  which  is  loaded  by 
a  spring  1  06  (Fig.  2)  reduces  friction  and  automatical- 
ly  adjusts  the  packing  105  to  control  packing  tightness 

30  and  to  control  drag.  The  design  ofthe  trigger  provides 
a  mechanical  advantage  of  about  7:1,  while  maintain- 
ing  ergonomic  trigger  travel  and  form.  The  air  valve 
formed  between  the  piston  surface  40  and  the  air 
valve  pushing  surface  42  has  a  surface  contour  which 

35  allows  full  airflow  with  a  shorter  trigger  travel.  Prefer- 
ably,  the  air  valve  is  constructed  to  open  at  a  rate 
which  gives  a  ration  of  square  inches  of  flow  area  per 
inch  of  travel  forthe  piston  srj.65  (419  mm2  of  airflow 
area  per  25.4  mm  of  piston  travel),  which  is  three 

40  times  greater  than  a  typical  prior  art  trigger  operated 
air  atomization  paint  spray  gun. 

The  contour  of  the  end  of  the  valve  needle  39 
which  seats  in  the  spray  head  30  also  provides  quick 
opening  of  the  fluid  valve  while  maintaining  consis- 

ts  tent  feathering  control  of  fluid  flow  in  the  first  operat- 
ing  mode.  Fig.  1  3  shows  details  of  the  contours  for  a 
preferred  design  for  fluid  valve  11  0.  At  a  forward  end 
of  the  fluid  chamber  37  in  the  fluid  head  30,  the  cham- 
ber  is  curved  with  blend  radii  to  a  conic  section  111 

so  which  connects  to  a  straight  section  leading  to  the  flu- 
id  discharge  orifice  38.  The  conic  section  111  is  in  the 
form  of  a  frustum  of  a  right  circular  cone  having  slight- 
ly  tapered  side  walls.  The  valve  needle  39  has  at  its 
forward  end,  a  first  conic  section  112  which  connects 

55  with  a  second,  forward  section  113.  The  first  conic 
section  112  is  in  the  form  of  a  frustum  of  a  right  cir- 
cular  cone  having  sides  tapered  at  an  angle  less  than 
the  sides  ofthe  fluid  head  section  111.  Preferably,  the 
spray  head  conic  section  111  is  tapered  to  have  an  in- 
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eluded  vertex  angle  of  about  20°  and  the  valve  needle 
conic  section  112  is  tapered  to  have  an  included  ver- 
tex  angle  of  about  12°.  The  valve  needle  sections  112 
and  113  join  at  an  annulus  114  which  is  of  a  diameter 
to  seat  against  a  central  region  ofthe  spray  head  sec- 
tion  111.  The  forward  valve  needle  section  113  is  a 
cone  terminating  at  a  vertex  115.  Preferably,  the  sec- 
tion  113  has  a  vertex  angle  of  about  40°.  The  forward 
sections  112  and  113  of  the  valve  needle  39  may  be 
formed  of  a  low  friction  material  to  minimize  friction 
when  the  annulus  114  is  withdrawn  from  the  spray 
head  section  111  during  triggering. 

Finally,  low  friction  seals  52  and  107  (Figs.  2  and 
3)  which  have  U-shaped  cross  sections  are  used  to 
reduce  drag  forces  between  the  valve  needle  39  and 
the  piston  41  and  between  the  piston  41  and  the  air 
valve  bushing  43,  respectively.  The  spray  gun  1  0  may 
be  constructed  to  require  an  actuating  force  no  great- 
er  than  2  pounds  (0.9  Kg)  to  actuate  the  gun  10  in  the 
first  operating  mode  and  an  actuating  force  no  greater 
than  1  pound  (0.45  Kg)  when  operating  the  gun  in  the 
second  operating  mode.  Preferably,  the  trigger  21 
pivots  overan  arc  of  at  least  1  0°  when  operated  in  the 
first  mode  to  permit  accurate  control  of  feathering  and 
the  trigger  21  pivots  over  an  arc  of  less  than  1  0°  and 
preferably  no  greater  than  5°  when  operated  in  the 
second  mode. 

It  will  be  appreciated  that  various  modifications 
and  changes  may  be  made  to  the  above  described 
preferred  embodiment  of  a  hand  held  spray  gun  with- 
out  departing  from  the  spirit  and  the  scope  ofthe  fol- 
lowing  claims. 

Claims 

1.  A  hand  held  liquid  spray  gun  (10)  including  a  gun 
body  (11)  having  first  (12)  and  second  ends  (14), 
a  liquid  atomization  nozzle  assembly  (13)  se- 
cured  to  the  first  end  (12),  a  handle  (16)  extend- 
ing  from  adjacent  the  second  end  (14)  for  holding 
the  spray  gun  (1  0)  and  a  main  trigger  (21)  for  con- 
trolling  the  discharge  of  liquid  from  the  spray  gun 
(10)  the  spray  gun  trigger  (21)  having  first  and 
second  operating  modes,  first  means  responsive 
to  trigger  movement  for  varying  the  amount  of  liq- 
uid  discharged  from  the  spray  gun  (10)  as  a  func- 
tion  of  trigger  movement  when  the  trigger  (21)  is 
in  the  first  operating  mode,  and  second  means  re- 
sponsive  to  a  predetermined  small  trigger  move- 
ment  when  the  trigger  is  in  the  second  operating 
mode  for  turning  fully  on  and  off  the  flow  of  liquid 
discharged  from  the  spray  gun. 

2.  A  hand  held  liquid  spray  gun  (10)  as  claimed  in 
Claim  1,  characterised  by  means  mounting  the 
trigger  (21)  on  the  gun  body  (11)  to  pivot  towards 
and  away  from  the  handle  (16)  and  wherein  the 

trigger  (21)  pivots  over  a  range  of  at  least  10° 
when  the  trigger  (21)  is  operated  in  the  first 
mode,  and  wherein  the  trigger  (21)  pivots  over  a 

5  range  of  less  than  1  0°  when  it  is  operated  in  the 
second  mode. 

3.  A  hand  held  liquid  spray  gun  (10)  as  claimed  in 
Claim  1  ,  characterised  in  that  the  trigger  (21)  piv- 

10  ots  over  a  range  of  no  greater  than  5°  when  op- 
erated  in  the  second  mode. 

4.  A  hand  held  liquid  spray  gun  (10)  as  claimed  in 
Claim  2,  and  characterised  in  that  the  trigger  (21) 

15  requires  an  operating  force  of  no  greater  than  0.9 
Kg  in  the  first  operating  mode  and  requires  an  op- 
erating  force  of  no  greater  than  0.45  Kg  in  the 
second  operating  mode. 

20  5.  A  hand  held  liquid  spray  gun  as  claimed  in  Claim 
1  ,  and  including  valve  needle  means  (39)  mount- 
ed  in  the  gun  body  (11)  for  controlling  the  dis- 
charge  of  liquid  from  the  spray  gun  (10),  mechan- 
ical  linkage  means  for  moving  the  valve  needle 

25  means  (39)  in  response  to  movement  of  the  trig- 
ger  (21)  when  the  trigger  is  in  the  first  operating 
mode,  piston  means  (41)  for  moving  the  valve 
needle  means  (39)  between  open  and  closed 
positions,  and  valve  means  for  causing  the  piston 

30  means  (41)  to  move  the  valve  needle  means  (39) 
to  the  open  position  when  the  trigger  (21)  is  in  the 
second  operating  mode  and  squeezed. 

6.  A  hand  held  liquid  spray  gun  (10)  as  claimed  in 
35  Claim  5,  characterised  by  means  mounting  the 

trigger  (21)  on  the  body  (11)  to  pivot  towards  and 
away  from  the  handle  (16),  wherein  the  trigger 
(21  )  has  a  first  position  relative  to  a  pivot  point  on 
the  gun  body  (11)  when  in  the  first  operating 

40  mode,  and  the  trigger  (21)  has  a  second  position 
relative  to  the  pivot  point  when  in  the  second  op- 
erating  mode. 

7.  A  hand  held  liquid  spray  gun  (10)  as  claimed  in 
45  Claim  6,  characterised  in  that  the  trigger  (21)  is 

moveable  in  a  generally  radial  direction  relative  to 
the  pivot  point  between  the  first  and  second  pos- 
itions,  and  including  means  for  retaining  the  trig- 
ger  (21)  in  a  selected  one  ofthe  first  and  second 

so  positions. 

8.  A  hand  held  liquid  spray  gun  (10)  as  claimed  in 
Claim  6,  characterised  by  means  on  the  trigger 
(21)  for  engaging  the  mechanical  linkage  to  con- 

55  trol  the  spray  gun  (10)  when  the  trigger  (21)  is  in 
the  first  position,  and  means  on  the  trigger  (21) 
for  operating  the  valve  means  to  control  the  spray 
gun  when  the  trigger  (21)  is  in  the  second  posi- 
tion. 

6 
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9.  A  hand  held  liquid  spray  gun  (10)  as  claimed  In 
Claim  5,  characterised  in  that  the  piston  means 
(41)  includes  an  integral  air  valve  for  controlling 
a  flow  of  atomization  and  pattern  shaping  air  to  5 
the  nozzle  assembly  (13),  the  piston  means  (41) 
moving  between  a  first  position  wherein  the  air 
valve  is  closed  and  a  second  position,  the  air 
valve  opening  to  provide  a  flow  of  atomization 
and  pattern  shaping  air  when  the  piston  (41)  is  10 
moved  to  an  intermediate  position  between  the 
first  and  second  positions,  and  a  return  spring 
(81)  urging  the  piston  towards  the  first  position. 

10.  A  hand  held  liquid  spray  gun  as  claimed  in  Claim  15 
3,  characterised  by  means  on  the  piston  (41)  for 
engaging  the  valve  needle  means  (39)  when  the 
piston  (41)  has  moved  to  the  intermediate  posi- 
tion,  and  wherein  the  piston  (41)  moves  the  valve 
needle  means  (39)  to  the  open  position  when  the  20 
piston  (41)  is  moved  from  the  intermediate  posi- 
tion  to  the  second  position. 
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