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INTEGRATED FLOW CONTROL ASSEMBLY FOR AIR-ASSISTED SPRAY
GUN
BACKGROUND

The present invention relates to spray guns for applying coatings, and, in
particular to air controls for high volume, low pressure (HVLP) spray guns. HVLP guns
are commonly used to apply finish coats to painted or varnished products. As such, it is
desirable that the coating be applied in an even and consistent manner. HVLP guns use
air supplied by an external turbine to apply a fluid coating that hardens into a finish.
Specifically, the HVLP gun is provided with a container for storing the fluid coating,
while the external turbine supplies pressurized air to the gun to pressurize the container
and to provide an atomization air jet in which the pressurized fluid is sprayed. The most
aesthetically pleasing finishes are achieved when the volume of air flowing through the
gun optimally vaporizes the fluid leaving the gun, thereby avoiding blotting or clustering
of the sprayed fluid. Typically, HVLP guns are outfitted with multiple valves to control
air and fluid flow through the gun. For example, a trigger-operated fluid valve is
typically provided to vary the volume of fluid flowing through the gun. A separate
on/off air valve is connected to the trigger to permit a fixed volume of air through the
gun. Thus, a separate knob-operated valve must be provided to vary the volume of air
flowing through the gun. Thus, an operator must adjust both the trigger and knob to
obtain optimal vaporization of the sprayed finish coating. It is desirable to reduce the
complexity of operating HVLP guns such that their use is more widely available to less
skilled operators.

SUMMARY

The present invention is directed to an air-assisted sprayer comprising a platform,
an air reservoir, a fluid reservoir, a spray cap and a dual flow valve. The air reservoir
extends through the platform and is configured to receive a source of pressurized air.
The fluid reservoir extends through the platform to intersect the air reservoir, and is
configured to receive a source of pressurized fluid. The spray cap is configured to
receive pressurized air from the air reservoir and pressurized fluid from the fluid
reservoir to discharge a stream of atomized fluid from the platform. The dual flow valve
is positioned within the platform to intersect the air reservoir and the fluid reservoir to
simultaneously vary volumetric flow rates of the pressurized air and the pressurized fluid

over a range.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a perspective view of an air-assisted spray gun having an integrated
flow control assembly of the present invention.

FIG. 2 shows an exploded view of the air-assisted spray gun of FIG. 1 showing a
trigger lock and an integrated flow control assembly.

FIG. 3 shows a cross-sectional view of an assembled trigger lock and integrated
flow control assembly of FIG. 2.

FIG. 4 shows a cross-sectional view of the air-assisted spray gun of FIG. 1
wherein an integrated flow control assembly is in a closed configuration such that air and
fluid flows are inhibited.

FIG. 5 shows a cross-sectional view of the air-assisted spray gun of FIG. 1
wherein an integrated flow control assembly is in an open configuration such that air and
fluid flows are enabled.

FIG. 6 shows a broken away cross-sectional view of the air-assisted spray gun of
FIG. 1 showing a calibration mechanism of the integrated flow control assembly.

DETAILED DESCRIPTION

FIG. 1 shows a perspective view of air-assisted spray gun 10 having an integrated
flow control assembly of the present invention. In the embodiment shown, air-assisted
spray gun 10 comprises a high volume, low pressure (HVLP) spray gun. Spray gun 10
includes platform 12, nozzle housing 14, spray cap 16, fluid coupling 18, fluid lid
assembly 20, fluid cup 22, pressure line 24, check valve 26, trigger 28, air coupling 30
and trigger lock 32. During operation, fluid cup 22 is provided with a fluid that is
desired to be sprayed from spray gun 10. For example, fluid cup 22 is filled with a paint
or varnish that is fed to nozzle housing 14 through fluid lid assembly 20 and fluid
coupling 18. Air coupling 30 is connected to a source of pressurized air. Typically,
HVLP spray guns are connected to portable turbines that provide a high volume of air at
a low pressure to coupling 30, such as through a hose. For example, a typical HVLP
turbine is capable of providing approximately 58 cubic feet per minute (cfm) [~1642
liters per minute (Ipm)] of air at S pounds per square inch (psi) [~34.5 kiloPascals (kPa)].
Pressurized air provided to air coupling 30 flows through an air reservoir within platform
12 to spray cap 16 and to pressure line 24. The pressurized air flows through pressure
line 24, check valve 26 and fluid lid assembly 20 into fluid cup 22. The pressurized air

forces fluid out of cup 22 and into fluid coupling 18 and into a fluid reservoir within
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nozzle housing 14. Check valve 26 prevents fluid in cup 22 from n:ligrating back into the
air reservoir within platform 12,  Within nozzle housing 14, the forced fluid is
discharged from a fluid nozzle and infused into the pressurized air within spray cap 16.
The fluid becomes atomized and expelled from gun 10 through a discharge orifice
disposed in cap 16. Trigger 28 is mounted to platform 12 to enable volumes of the
pressurized air and fluid to be discharged from the discharge orifice. Trigger lock 32
restricts movement of trigger 28 such that gun 10 can be set to desired maximum
discharge volumes. Trigger 28 engages the integrated flow control assembly disposed
within platform 12 to variably adjust both the volume of the air and the volume of the
fluid from zero to the set maximum.

FIG. 2 shows an exploded view of spray gun 10 in which the major components
are shown, including integrated flow control assembly 34. Spray gun 10 includes
platform 12, nozzle housing 14, spray cap 16, fluid coupling 18, fluid lid assembly 20,
fluid cup 22, pressure line 24, check valve 26, trigger 28, air coupling 30 and trigger lock
32, as shown in FIG. 1. Spray gun 10 also includes integrated flow control assembly 34,
spray nozzle 36, retention ring 38, retention nut 40, air stem 42, handle 44, air tube 46,
trigger pin assembly 48 and air cap 50. Trigger lock 24 includes retainer 52 and stop 54.
Integrated flow control assembly 34 includes fluid valve 56, calibration mechanism 358,
spacer 60, fluid spring 62, air valve 64 and air spring 66. Calibration mechanism 58
includes trigger ring 68 and calibration bushing 70.

Air coupling 30 is configured to connect to a source of pressurized air and a first
end of air tube 46. Air tube 46 is inserted through handle 44, which connects to platform
12. A second end of air tube 46 connects to platform 12 to provide pressurized air to gun
10. Air cap 50 seals platform 12 such that pressurized air is prevented form escaping
platform 12. Nozzle housing 14 and air stem 42 mount to platform 12 to receive
pressurized air from air tube 46. Nozzle housing 14 inserts through a portion of platform
12 and is secured with retention nut 40, while air stem 42 threads into an opening in
platform 12. Pressure line 24 fluidly connects air stem 42 with fluid lid assembly 20.
Check valve 26 regulates air and fluid flow between cup 22 and platform 12. In one
embodiment, check valve 26 comprises an in-line poppet valve, as is described in the
related application entitled “POPPET CHECK VALVE FOR AIR-ASSISTED SPRAY
GUN” by inventors D. Johnson, G. Davidson, E. Finstad and P. Muetzel, which is
incorporated by this reference. Fluid lid assembly 20 is configured to pressurize cup 22

and force a fluid into coupling 18. Spray nozzle 36 connects to nozzle housing 14 to
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receive pressurized fluid from fluid coupling 18. Using retention ring 38, spray cap 16
connects to nozzle housing 14 to cover spray nozzle 36. Spray cap 16 includes discharge
orifice 160 that receives pressurized air from nozzle housing 14 and pressurized fluid
from fluid nozzle 36N of spray nozzle 36. Integrat‘ed flow control ;assembly 34 connects
to platform 12 to interact with nozzle housing 14, trigger 28 and air tube 46. Trigger 28,
which connects to platform 12 with trigger pin assembly 48, interacts with fluid valve 56
and air valve 64 to open fluid and air reservoirs within platform 12. Retainer 52 and stop
54 of trigger lock 32 and spacer 60 of assembly 34 limit the movement of fluid valve 56
and air valve 64 to control volumetric flows of fluid and air through gun 10. Springs 62
and 66 bias fluid valve 56 and air valve 64, respectively, to a forward or closed position.
Trigger ring 68 and calibration bushing 70 of calibration mechanism 58 adjust the
position at which air valve 64 engages trigger 28. Thus, using trigger lock 32 and
integrated flow control assembly 34, spray gun 10 can be toggled between a locked, or
no-flow, configuration and an unlocked, or flow, configuration.

FIG. 3 shows a cross sectional view of trigger lock 30 assembled with integrated
flow control assembly 34. Trigger lock 30 includes retainer 52 and stop 54. Integrated
flow control assembly 34 includes fluid valve 56, calibration mechanism 58, spacer 60,
fluid spring 62, air valve 64 and air spring 66. Calibration mechanism 58 includes
trigger ring 68 and calibration bushing 70. Retainer 52 comprises an annular body
having outer diameter 72 for engaging platform 12, and inner diameter bore 74 for
receiving stop 54. Stop 54 includes knob 76, threaded segment 78, air stop 80 and fluid
stop 82. Air valve 64 includes annular structure 84 and flange 86. Fluid valve 56
includes valve tip 88, shaft 90 and actuation flange 92.

Fluid valve 56 is inserted into air valve 64 so that actuation tlange 92 is disposed
concentrically with bushing 70. As such, a single stroke of trigger 28 engages both
actuation flange 92 and trigger ring 68 to axially displace fluid valve 56 and air valve 64.
Stop 54 restricts movement of fluid valve 56 and air valve 64 by trigger 28, while fluid
spring 62 and air spring 66 bias fluid valve 56 and air valve 64 away from stop 54.
Valve tip 88 and valve flange 86 are contoured to permit varying volumes of air and
fluid, respectively, through gun 10. Fluid valve 56 and air valve 64 are thus co-actuated
to simultaneously vary volumetric flow rates of pressurized air and pressurized fluid over
a range, as is discussed in greater detail with reference to FIGS. 4 - 6.

FIG. 4 shows a cross section of spray gun 10 taken at section 4 — 4 of FIG. 1.

FIG. 4 shows spray gun 10 in a no-flow configuration in which air and fluid flow
4
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. through platform 12 is inhibited by integrated flow control assembly 34. FIG. 5, as

discussed below, shows spray gun 10 in a flow configuration in which air and fluid flow
through platform 12 is enabled by integrated flow control assembly 34.

Spray gun 10 includes platform 12, nozzle housing 14, sﬁray cap 16, discharge
orifice 160, fluid coupling 18, fluid lid assembly 20, fluid cup 22, pressure line 24,
check valve 26, trigger 28, air coupling 30, lock 32, integrated flow control assembly 34,
spray nozzle 36, fluid nozzle 36N, retention ring 38, retention nut 40, air stem 42, handle
44, air tube 46, trigger pin assembly 48 and air cap 50. Trigger lock 24 includes retainer
52 and stop 54. Integrated flow control assembly 30 includes fluid valve 56, calibration
mechanism 58, spacer 60, fluid spring 62, air valve 64 and air spring 66. Calibration
mechanism 58 includes trigger ring 68 and calibration bushing 70. Retainer 52
comprises an annular body having outer diameter 72 for engaging platform 12, and inner
diameter bore 74 for receiving stop 54. Stop 54 includes knob 76, threaded segment 78,
air stop 80 and fluid stop 82. Air valve 64 includes annular structure 84 and flange 86.
Fluid valve 56 includes valve tip 88, shaft 90 and actuation flange 92.

Platform 12 includes three generally horizontally extending portions: air valve
portion 12A, air chamber 12B and fluid valve portion 12C. Handle 44 and air tube 46
extend from air valve portion 12A, and nozzle housing 14 and air cap 16 extend from
fluid valve portion 12C such that air reservoir segments 94A — 94H, and fluid reservoir
segments 96A — 96B extend through spray gun 10. Air valve portion 12A and fluid
valve portion 12C extend generally parallel to and beneath air chamber 12B such that air
valve portion 12A and fluid valve portion 12C are disposed opposite each other. Trigger
28 is suspended from air chamber 12B in a core portion of platform 12 between air valve
portion 12A and fluid valve portion 12C. Fluid valve 56 extends generally horizontally
through fluid valve portion 12C, and air valve 64 extends generally horizontally through
air valve portion 12A. Integrated flow control assembly 34 extends between fluid
reservoir segment 96B and air reservoir segment 94B to engage trigger 28. Integrated
flow control assembly 34 links trigger 28 to fluid valve 56 and air valve 64 within the
core of platform 12 to control air flow through air reservoir segments 94A — 94H and to
control fluid flow through fluid reservoir segments 96A — 96B. Specifically, trigger 28
can be actuated to retract fluid valve 56 and air valve 64 to open spray orifice 36 and air
reservoir segment 94B, respectively.

Air coupling 30 is connected to air tube 46, which includes air reservoir segment

94A. Air tube 46 is inserted into handle 44 and connects to air reservoir segment 94B.
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Retainer 52 comprises an annular structure having outer diameter 72 threaded into air
reservoir segment 94B of handle portion 12A, and inner diameter bore 74 for receiving
stop 54. Stop 54, which includes knob 76, threaded segment 78, air stop 80 and fluid
stop 82, extends into retainer 52 such that air stop 80 and fluid stop 82 also extend into
air reservoir segment 94B. Threaded segment 78 of stop 54 is threaded into retainer 52
such that stop 54 and retainer 52 remain stationary with respect to platform 12 when
trigger 28 is actuated. Air valve 64, which comprises annular structure 84 and flange 86,
is slipped over needle stop 82 of stop 54 such that flange 86 engages air reservoir
segment 94B. Annular structure 84 extends completely through air reservoir segment
94B and out of platform 12 into the core of platform 12. Spacer 60 is disposed within
annular structure 84 to abut fluid stop 82 of stop 54. Needle spring 62 is disposed
between spacer 60 and fluid stop 82. Calibration mechanism 58 is rigidly fixed to
annular structure 84 of air valve 64 such that mechanism 58 extends outside of platform
12. Calibration mechanism 58 includes an opening to receive fluid valve 56. Fluid valve
56 is inserted into calibration mechanism 58 and annular structure 84 to engage spacer
60. Fluid valve 56 extends from calibration mechanism 58 and into the core of platform
12 where actuation flange 92 extends radially from fluid valve 56. From actuation flange
92, fluid valve 56 continues into retention nut 40 at fluid chamber 12C within platform
12. Fluid valve 56 extends into nozzle housing 14 and through fluid reservoir segment
96B to engage fluid nozzle 36N of spray nozzle 36.

Trigger 28 is pivotably suspended from trigger pin assembly 48 to extend into the
core of platform 12, Trigger 28 includes bore 98 through which fluid valve 56 extends.
Trigger 28 also includes shoulder 100 against which fluid valve 56 and trigger ring 68
engage to move fluid valve 56 and air valve 64 when trigger 28 is actuated. As shown in
FIG. 3, however, trigger 28 is un-actuated such that air and fluid flow through gun 10 in
inhibited. Air spring 66 pushes against retainer 52 to bias air valve 64 into a forward
position. In the forward position, flange 86 of air valve 64 engages the interior walls of
air reservoir segment 94B, which form valve seat 102, such that pressurized air is not
permitted to flow into air reservoir segment 94C. Valve seat 102 is machined into air
reservoir segment 94B to precisely mate with flange 86. Valve spring 66 pushes against
fluid stop 82 to bias spacer 60 into a forward position. In the forward position, spacer 60
pushes valve tip 88 of fluid valve 56 into fluid nozzle 36N such that fluid from within

fluid reservoir segment 96B is not permitted to flow into nozzle cap 16 and out of gun 10
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at discharge orifice 160. Thus, with trigger 28 un-actuated, integrated flow control
mechanism 34 prohibits flow of air and fluid through gun 10.

Trigger lock 32 can be set to prevent accidental or premature actuation of trigger
28. As shown in FIG. 4, stop 54 is threaded fully into retainer 52 such that knob 76 of
stop 54 engages retainer 52. Consequently, spacer 60 rigidly pushes fluid valve 56 into
fluid nozzle 36N. Thus, spacer 60 is immobilized between fluid valve 56 and fluid stop
82, and trigger 28 cannot be actuated to push fluid valve 56 back toward stop 54.
Similarly, air valve 64 engages air stop 80 to immobilize air valve 64 between stop 54
and calibration mechanism 34. Trigger 28 is therefore unable to push trigger ring 68 and
air valve 64 back toward retainer 52. Trigger 28 therefore cannot be actuated to enable
air and fluid flow through gun 10 until stop 54 is backed out of retainer 52.

FIG. 5 shows a cross section of spray gun 10 similar to that of FIG. 4 and like
components are identically numbered. FIG. 5, however, shows spray gun 10 in a flow
configuration in which air and fluid flow through platform 12 is enabled by trigger lock
30 and integrated flow control assembly 34. Knob 76 is rotated to retract threaded
segment 78 from retainer 52. Thus, stop 54 is backed out of retainer 52 a fixed distance
that correspondingly increases the distance between air stop 80 and valve seat 102, and
the distance between fluid stop 82 and spray nozzle 36. As such, the space between
valve stop 82 and fluid valve 56 is increased to a distance greater than the length of
spacer 60. Fluid spring 62 pushes spacer 60 away from fluid stop 82, against fluid valve
56. Likewise, air spring 66 pushes air valve 64 away from retainer 52, against trigger 28.
Thus, play is produced within integrated flow control assembly 34, the slack of which is
taken up by actuation of trigger 28, and the corresponding compression of springs 62 and
66. Trigger 28 is pivoted about trigger pin assembly 48 to be brought closer to handle
44, Shoulder 100 of trigger 28 engages trigger ring 68 which, through bushing 70,
pushes air valve 64 toward stop 54. Shoulder 100 also engages actuation flange 92 to
push fluid valve 56 toward stop 54. Thus, valve tip 88 is pulled away from fluid nozzle
36N and valve flange 86 is pulled away from valve seat 102.

Pressurized air from air coupling 30 enters handle 44 through air reservoir
segment 94A and continues into platform 12 at air reservoir segment 94B. Valve flange
86 is retracted from valve seat 102 such that the pressurized air is permitted to flow from
air reservoir segment 94B into air reservoir segment 94C. Valve flange 86 and valve
seat 102 are contoured to permit varying volumetric flow rates of pressurized air into air

reservoir segment 94C, depending on the length over which trigger 28 is actuated. From
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segment 94C, the pressurized air travels through air reservoir segment 94D within air
chamber 12B and into air reservoir segment 94E within fluid valve portion 12C. From
segment 94E, the pressurized air is splits to flow into air cap 16 an‘d segment 94G. From
within spray cap 16, the pressurized air is discharged from gun 10 through spray orifice
160. Additionally, depending on the position of spray cap 16, air is permitted to flow
out of orifices 104A and 104B to shape discharged flow emitted from gun 10. From air
reservoir segment 94G, pressurized air flows through air stem 42, pressure line 24, check
valve 26 and fluid cap 20 to pressurize cup 22. In one embodiment, cup 22 is
pressurized to a maximum pressure of about 3 psi (~20.68 kPa), although the pressure
within cup 22 slightly varies depending on the position of trigger 28. Fluid within cup
22 is thereby forced into fluid coupling 18 and into fluid reservoir segments 96A and
96B. Within fluid reservoir segment 96B, the pressurized fluid is pushed into spray
nozzle 36N, depending on the length over which trigger 28 is actuated. Valve tip 88 is
contoured to permit varying volumetric flow rates of pressurized fluid out of fluid nozzle
36N. From spray nozzle 36, the pressurized fluid enters spray cap 16 whereby the
pressurized fluid is entrained with pressurized air from air reservoir segment 94F and
discharged from gun 10.

The pressurized air atomizes the pressurized fluid into a stream of fine particles
such that an even, aesthetically pleasing coat of the fluid can be applied to a desired
object. The size of the particles of fluid is crucial to the appearance of the applied
coating. For example, if the particles are too large, the coating will show blotches of
fluid. When large volumes of fluid are desired to be sprayed by gun 10, large particles of
fluid are caused by too small a volume of pressurized air. Also, too large a volume of
pressurized air produces an undesirable course or rough finish. Thus, it is necessary to
match the volumetric flow rate of fluid leaving spray nozzle 36N with the volumetric
flow rate of air leaving discharge orifice 160 to obtain optimally sized fluid particles,
which must be maintained as different volumes of fluid are desired to be discharged from
gun 10. Fluid valve 56 and air valve 64 are configured to permit varying volumetric
flow rates of pressurized fluid and air through gun 10 to achieve optimal fluid particle
size at different volumes of fluid discharge. Fluid valve 56 and air valve 64 are
connected through integrated flow control assembly 34 of the present invention such that
actuation of trigger 28 displaces fluid valve 56 and air valve 64. Valve flange 86 and
valve seat 102 are contoured to produce a volumetric air flow through discharge orifice

160 that is calibrated with the volumetric fluid flow through spray nozzle 36N. The
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specific geometries of valve tip 88 and valve flange 86 can have different configurations,
but in all configurations they are paired to allow flow of varying volumes of fluid and air
that- produce desirably sized fluid particles. The ratio of volumetric fluid flow over
volumetric air flow through discharge orifice 160 increases over the entire stroke of
trigger 28. Using calibration mechanism 58, the point at which the stroke of trigger 28
actuates air valve 64 can be adjusted.

FIG. 6 shows a broken away cross-sectional view of air-assisted spray gun 10 of
FIG. 1 showing trigger lock 34, integrated flow control assembly 34 and calibration
mechanism 58. Calibration mechanism 58 includes trigger ring 68 and calibration
bushing 70, which adjust the relative position of air valve 64 with respect to fluid valve
56. Calibration bushing 70 includes a first end that is threaded into annular structure 84
of air valve 64, and a second end that includes threads for engaging trigger ring 68.
Calibration bushing 70 also includes a central bore for receiving shaft 90 of fluid valve
56. Trigger ring 68 comprises an annular ring, or nut, having a threaded central bore for
engaging the second end of calibration bushing 70. Trigger ring 68 is adjustably
positioned concentrically about bushing 70 to effectively extend the length of air valve
64.

Fluid valve 56 is inserted into calibration mechanism 58 such that actuation
flange 92 is disposed generally within bushing 70. Trigger ring 68 can be disposed on
bushing 70 such that trigger 28 engages ring 68 and actuation flange 92 in approximately
the same position. As shown in FIG. 6, trigger ring 68 can be disposed on bushing 70 to
extend ring 68 out past actuation flange 92. Thus, as trigger 28 is brought back toward
handle 44, shoulder 100 of trigger 28 will engage trigger ring 68 before actuation flange
92. As trigger 28 continues through its stroke, flange 86 of air valve 64 will disengage
valve seat 102 before valve tip 88 (FIGS. 4 & 5) of fluid valve 56 disengages fluid
nozzle 36N. As such a volume of pre-air is discharged from discharge orifice 160. The
pre-air provides a means for cleaning spray cap 16 and spray nozzle 36. Specifically, the
pre-air dislodges built-up fluid on cap 16 and nozzle 36 to prevent caking. The pre-air is
automatically discharged from spray cap 16 twice every time trigger 28 is completely
actuated: once before the fluid is discharged and once after the fluid is discharged. Thus,
build up of fluid on nozzle 36 and spray cap 16 is prevented.

In order to accommodate the pre-air, it is also necessary to ensure that valve tip
88 disengages fluid nozzle 36N when valve flange 86 is in the same position such that

the volumetric flow rates of the pressurized air and pressurized fluid within platform 12
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are properly matched to atomize the discharged fluid. Calibration mechanism 58 allows
integrated flow control mechanism 34 to be calibrated to account for differences in
manufacturing, such as variations in tolerances of gun 10. Gun 10 is thus calibrated at
the factory to ensure fluid valve 56 and air valve 64 discharge the proper ratio of fluid
and air. For example, a test piece that measures volumetric flow rates can be placed over
spray cap 16. Trigger ring 68 can be backed off of bushing 70 until the desired amount
of pre-air is obtained at the point at which trigger 28 engages actuation flange 92 of fluid
valve 56. The pre-air is determined to within +/- 2 CFM.

Integrated flow control mechanism 34 of the present invention provides a user
friendly valve for operating HVLP gun 10. Integrated flow control mechanism 34
enables fluid flow and air flow through gun 10 by actuation of a single mechanism.
Furthermore, the volume of fluid flow and air flow is coordinated by operation of a
single actuator, trigger 28. Integrated flow control mechanism matches the volumetric
flow rates of the fluid and the air to produce optimally sized fluid droplets such that the
most desirable finishes are achieved. For example, fluid valve 56 and air valve 64 can be
paired for use with a particular source of pressurized air that provides a certain volume of
compressed air. Integrated flow control mechanism also includes calibration mechanism
58 that allows the fluid flow and the air flow to be accurately matched and that permits
the flow of pre-air. Thus, easy operation of HVLP gun 10 by operators of all skill levels
is enabled through integrated flow control mechanism 34.

Although the present invention has been described with reference to preferred
embodiments, workers skilled in the art will recognize that changes may be made in form

and detail without departing from the spirit and scope of the invention.
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CLAIMS:
1. An air-assisted sprayer comprising:
a platform;

an air reservoir extending through the platform configured to receive a source of
pressurized air;

a fluid reservoir extending through the platform to intersect the air reservoir, the
fluid reservoir configured to receive a source of pressurized fluid,

a spray cap configured to receive pressurized air from the air reservoir and
pressurized fluid from the fluid reservoir to discharge a stream of
atomized fluid from the platform; and

a dual flow valve positioned within the platform to intersect the air reservoir and
the fluid reservoir to simultaneously vary volumetric flow rates of the
pressurized air and the pressurized fluid over a range.

2. The air-assisted sprayer of claim 1 wherein the dual flow valve is calibrated such
that the ratio of the volumetric flow rate of the pressurized fluid over the volumetric flow
rate of the pressurized air increases over the range.

3. The air-assisted sprayer of claim 2 wherein the dual flow valve comprises a two-
stage valve configured to open the air reservoir before opening the fluid reservoir.

4. The air-assisted sprayer of claim 3 wherein the pressurized fluid is pressurized by
pressurized air from the air reservoir.

5. The air-assisted sprayer of claim 1 wherein the dual flow valve comprises:

a fluid valve linearly extending into a segment of the fluid reservoir; and

an air valve engaged with the fluid valve and linearly extending into a segment of
the air reservoir;

wherein the fluid valve and the air valve are co-actuated to enable flow of
pressurized air and pressurized fluid through the platform.

6. The air-assisted sprayer of claim 5 and further comprising a trigger pivotably
connected to the platform and engaged with the fluid valve and the air valve, wherein
actuation of the trigger linearly displaces the fluid valve and the air valve.

7. The air-assisted sprayer of claim 6 wherein the air valve includes a contoured
flange portion and the air reservoir includes a corresponding valve seat, wherein the
contoured portion is shaped to disengage the valve seat to permit a variable volume of air

through the air reservoir.
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8. The air-assisted sprayer of claim 7 wherein the fluid valve, the air valve, the
segment of the air reservoir and the segment of the fluid reservoir are coaxial.
9. The air-assisted sprayer of claim 8 wherein the air valve includes an annular shaft
concentrically disposed about a portion of the fluid valve.
10.  The air-assisted sprayer of claim 9 wherein the air valve includes a calibration
mechanism configured to vary a position at which the trigger opens the air reservoir
while maintaining fixed a position at which the trigger opens the fluid reservoir.
11.  The air-assisted sprayer of claim 10 wherein the adjustment mechanism
comprises:
a jack screw positioned at an end of the air valve and configured to adjust a
distance between the trigger and the contoured flange portion.
12. The air-assisted sprayer of claim 11 and further comprising:
a spacer disposed within the annular shaft; and
an air spring disposed within the annular shaft between the spacer and the valve
stem.
13. The air-assisted sprayer of claim 12 and further comprising a trigger lock
comprising:
an annular retainer connected to the platform and extending co-axially with the
air valve; and
a stop threaded into the annular retainer and extending into the air valve to limit
axial displacement of the air valve and the fluid valve.
14. The air-assisted sprayer of claim 1 wherein the dual flow valve comprises:
a fluid valve comprising:
a tip configured to engage a fluid nozzle within the spray cap;
a shaft portion extending from the tip and extending through the fluid
reservoir,;
an actuation portion extending from the shaft portion and extending out of
the fluid reservoir; and
a flange extending radially from the actuation portion; and
an air valve comprising:
an annular shaft portion extending through the air reservoir, the tubular
shaft portion comprising:
a threaded end extending out of the air reservoir to receive a

segment of the actuation portion; and
12
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a flanged valve end having a contour configured to engage a valve
seat within the air reservoir; and
a jack screw engaged with the threaded end and disposed concentrically
around the flange;
wherein the jack screw and the flange are configured to engage an actuation
mechanism to linearly displace the fluid valve and the air valve, thereby
disengaging the tip from the fluid nozzle and the contour from the valve
seat.
15. An air-assisted spray gun comprising:
a platform;
a trigger pivotably mounted to the platform;
an air reservoir extending through the platform, the air reservoir comprising:
a coupling for receiving a source of pressurized air at a first end of the air
reservoir; and
a discharge orifice disposed at a second end of the reservoir;
a fluid reservoir extending through the platform to intersect the air reservoir, the
fluid reservoir comprising:
a coupling for receiving a source of pressurized fluid at a first end of the
fluid reservoir; and
a fluid nozzle disposed at a second end of the fluid reservoir concentric
with the discharge orifice; and
a dual flow valve positioned to intersect the air reservoir and the fluid reservoir
and coupled to the trigger, the dual flow valve comprising:
a fluid valve linearly extending into a segment of the fluid reservoir; and
an air valve engaged with the fluid valve and linearly extending into a
segment of the air reservoir;
wherein the fluid valve and the air valve are co-actuated by the trigger to
enable flow of pressurized air and pressurized fluid through the
platform.
16. The air-assisted spray gun of claim 15 wherein the fluid valve and the air valve
are calibrated to vary volumetric flow rates of pressurized air and pressurized fluid over a

range.
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17.

The air-assisted spray gun of claim 16 and further comprising a calibration

mechanism to adjust a length of the air valve such that the trigger opens that air reservoir

at a variable position and the fluid reservoir at a fixed position.

18. The air-assisted spray gun of claim 17 and further 'comprising a trigger lock
comprising;
an annular retainer connected to the platform and extending co-axially with the
air valve; and
a stop threaded into the annular retainer and extending into the air valve to limit
axial displacement of the air valve and the fluid valve.
19. A dual flow valve comprising:
a fluid valve comprising;:
a tip contoured to variably dispense fluid from a nozzle;
a shaft portion extending from the tip; and
an actuation flange extending radially from the shaft; and
an air valve comprising:
an annular shaft including:
a threaded end for receiving a segment of the shaft portion; and
a valve flange contoured to variably dispense air through a
reservoir; and
a set screw engaged with the threaded end and disposed concentrically
with the actuation flange.
20.  The dual flow valve of claim 19 and further comprising:

a retainer for connecting the dual flow valve to a platform, the retainer
comprising an annular body having a threaded outer diameter and an inner
bore;

a stop threaded into the inner bore, the stop comprising:

a fluid segment extending into the annular shaft of the air valve; and
an air segment configured to limit axial displacement of the fluid valve;
a spacer disposed within the annular shaft adjacent the stem segment; and
a needle spring disposed within the annular shaft between the spacer and the stem

segment.
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