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METHODS AND SYSTEMS FOR DELIVERING FLUID 
THROUGH HORNS FOR APPLYING MULTIPLE COMPONENT 

MATERIAL

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims priority from and the benefit of and incorporates by 

reference U.S. Provisional Application Serial No. 61/173,597, entitled METHODS AND 

SYSTEMS FOR DELIVERING FLUID THROUGH HORNS FOR APPLYING 

MULTIPLE COMPONENT MA TERIAL, filed April 28, 2009.

BACKGROUND

[0002] The present invention relates generally to spray coating devices and, more 

particularly, to a spray gun configured to deliver a spray fluid between, next to, or inside 

of horn holes of an air atomization cap.

[0003] When multiple component coatings (e.g., paints) are used, they are typically 

mixed by a painter before the painter is ready to spray. Once the painter mixes the 

component materials together, a chemical reaction is started, and the painter has a limited 

time to apply the mixed material. Any left over material that the painter may have is then 

disposed of after the job. The cost of the wasted material may be significant. The spray 

apparatus must also be cleaned shortly after spraying to prevent the component materials 

from curing inside the spray apparatus, and also because the component materials may 

not be suitable for the next paint job because of the particular chemical reaction between 

the component materials.

[0003a] The above discussion of background art is included to explain the context of 

the present invention. It is not to be taken as an admission that any of the documents or 

other material referred to was published, known or part of the common general 

knowledge in Australia at the priority date of any one of the claims of this specification.
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[0003b] Throughout the description and claims of this specification, the word 

“comprise” and variations of that word, such as “comprising” and “comprises” are not 

intended to exclude other additives, steps or integers.

BRIEF DESCRIPTION

[0003c] In a first aspect, the present invention provides a spray coating gun, 

comprising:

a fluid delivery tip assembly;

an air atomization cap disposed coaxially around the fluid delivery tip assembly, 

wherein the air atomization cap comprises one or more shaping air horns configured to 

deliver shaping air, and each shaping air horn comprises a first spray fluid passage 

configured to deliver a first spray fluid inside of one or more shaping air streams from the 

shaping air horn; wherein

each shaping air horn comprises a shaping air horn orifice on an inner wall of the 

shaping air horn, the first spray fluid passage comprises a tube extending through the 

shaping air horn orifice, and a shaping air stream of the one or more shaping air streams 

flows around the tube through the shaping air horn orifice; and 

a second spray fluid passage configured to deliver a second spray fluid to a fluid tip exit 

of the fluid delivery tip assembly.

[0003d] In a second aspect, the present invention provides a system, comprising: an air 

atomization cap having one or more shaping air horns configured to deliver shaping air, 

wherein each shaping air horn comprises a first spray fluid passage configured to deliver 

a first spray fluid inside of one or more shaping air streams from the shaping air horn, 

wherein each shaping air horn comprises a shaping air horn orifice on an inner wall of the 

shaping air horn, the first spray fluid passage comprises a tube extending through the 

shaping air horn orifice, and a shaping air stream of the one or more shaping air streams 

flows around the tube through the shaping air horn orifice.

[0003e] In a third aspect, the present invention provides a method, comprising: 

delivering a first spray fluid inside of shaping air streams delivered from a shaping air
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horn of an air atomization cap, wherein delivering the first spray fluid comprises 

delivering the first spray fluid via a tube extending through a shaping air horn orifice on 

an inner wall of the shaping air horn, and a first shaping air stream of the shaping air 

streams is delivered around the tube through the shaping air horn orifice.

[0004] Embodiments of a spray gun incorporating techniques for delivering a spray 

fluid between, next to, or inside of horn holes of an air atomization cap are provided. In 

accordance with certain embodiments, the spray gun includes a fluid delivery tip 

assembly. The spray gun also includes an air atomization cap disposed coaxially around 

the fluid delivery tip assembly, wherein the air atomization cap comprises one or more 

shaping air horns configured to deliver shaping air, and each shaping air horn comprises a 

first spray fluid passage configured to deliver a first spray fluid between, next to, or 

inside of one or more shaping air streams from the shaping air horn. The spray gun also 

includes a second spray fluid passage configured to deliver a second spray fluid to a fluid 

tip exit of the fluid delivery tip assembly.

DRAWINGS

[0005] These and other features, aspects, and advantages of the present invention will 

become better understood when the following detailed description is read with reference 

to the accompanying drawings in which like characters represent like parts throughout the 

drawings, wherein:

[0006] FIG. 1 is a cross-sectional side view illustrating an exemplary embodiment of 

the spray coating gun;

[0007] FIG. 2 is a cross-sectional side view illustrating an alternative embodiment of 

the spray coating gun;

[0008] FIGS. 3A and 3B are partial cross-sectional side views illustrating an 

exemplary embodiment of the spray tip assembly of FIGS. 1 and 2;
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[0009] FIGS. 4A and 4B are partial cross-sectional side views illustrating an 

alternative embodiment of the spray tip assembly of FIGS. 1 and 2;

[0010] FIGS. 5A and 5B are partial cross-sectional side views illustrating another 

alternative embodiment of the spray tip assembly of FIGS. 1 and 2; and

[0011] FIGS. 6A and 6B are partial cross-sectional side views illustrating yet another 

alternative embodiment of the spray tip assembly of FIGS. 1 and 2.

2b
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DETAILED DESCRIPTION

[0012] The current automotive refinishing market is dominated by gravity feed spray 

guns that have a coating material reservoir mounted on top of the spray gun. When the 

trigger of the spray gun is pulled, an air valve opens allowing atomization air and pattern 

shaping air to flow to the air cap. As the trigger is pulled further back, the fluid needle 

unseats from the fluid tip allowing the material to flow from the reservoir to the fluid tip. 

The material then exits the fluid tip, where it is atomized and the atomized particles are 

shaped into a spray pattern. However, as described above, when using this type of spray 

gun, the user of the spray gun may only have a limited amount of time to apply the 

material after mixing. In addition, this type of spray gun may lead to waste of unused 

mixed material left over from the spraying. In addition, the spray gun must be cleaned to 

prevent curing inside the spray gun. One solution is to use a pressure feed, two- 

component mixing system, but this type of system may be prohibitively costly and may 

consist of a cumbersome three-hose bundle to deliver the compressed air, the first 

component material, and the second component material.

[0013] As discussed further below, various embodiments of a spray gun configured to 

deliver a spray fluid between, next to, or inside of horn holes of an air atomization cap 

are provided. In particular, in accordance with certain embodiments, a first component 

material (e.g., a first spray fluid) may be delivered between, next to, or inside of horn 

holes of the air atomization cap. At the same time, a second component material (e.g., a 

second spray fluid) may be delivered from a fluid tip of the spray gun. The first 

component material delivered between, next to, or inside of the horn holes may be 

directed toward the second component material stream from the fluid tip. As such, the 

first and second component materials may converge and mix in front of the spray gun, 

instead of being premixed prior to spraying. By not premixing the first and second 

component materials, several shortcomings of conventional spraying techniques may be 

addressed. For example, excess waste materials may be reduced because the first and 

second component materials are only mixed upon spraying. In addition, because mixing 
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generally occurs in front of the fluid tip exit of the spray gun, cleaning of the spray gun 

may be required less frequently and may be less time consuming. The mixing may be 

described as real-time mixing, on-demand mixing, or on-the-fly mixing.

[0014] Turning now to the drawings, FIG. 1 is a cross-sectional side view illustrating 

an exemplary embodiment of the spray coating gun 12. As illustrated, the spray coating 

gun 12 includes a spray tip assembly 14 coupled to a body 16. The spray tip assembly 14 

includes a fluid delivery tip assembly 18, which may be removably inserted into a 

receptacle 20 of the body 16. For example, a plurality of different types of spray coating 

devices may be configured to receive and use the fluid delivery tip assembly 18. The 

spray tip assembly 14 also includes a spray formation assembly 22 coupled to the fluid 

delivery tip assembly 18. The spray formation assembly 22 may include a variety of 

spray formation mechanisms, such as air, rotary, and electrostatic atomization 

mechanisms. However, the illustrated spray formation assembly 22 comprises an air 

atomization cap 24, which is typically removably secured to the body 16 via a retaining 

nut 26.

[0015] The air atomization cap 24 includes a variety of air atomization orifices, such 

as a central atomization orifice 28 disposed about a fluid tip exit 30 from the fluid 

delivery tip assembly 18. The air atomization cap 24 also may have one or more spray 

shaping orifices, such as shaping air horn orifice(s) 32, which force the spray to form a 

desired spray pattern (e.g., a flat spray). The spray formation assembly 22 also may 

comprise a variety of other atomization mechanisms to provide a desired spray pattern 

and droplet distribution. In addition, as described in greater detail below, the spray 

formation assembly 22 may include mechanisms for delivering a first component 

material (e.g., a first fluid) between, next to, or inside of the shaping air horn orifice(s) 

32. For example, in the embodiment illustrated in FIG. 1, tubes 34 may be used to 

deliver the first fluid between, next to, or inside of the shaping air hom orifice(s) 32. The 

tubes 34 may be flexible tubular connectors, fixed shape tubular connectors, or other 

suitable connectors.

4



WO 2010/126710 PCT/US2010/030808

[0016] The body 16 of the spray coating gun 12 includes a variety of controls and 

supply mechanisms for the spray tip assembly 14. As illustrated, the body 16 includes a 

fluid delivery assembly 36 having a fluid passage 38 extending from a fluid inlet 

coupling 40 through the fluid delivery tip assembly 18. The fluid delivery assembly 36 

also comprises a fluid valve assembly 42 to control the flow of the second fluid through 

the fluid passage 38 and through the fluid delivery tip assembly 18. The illustrated fluid 

valve assembly 42 has a needle valve 44 extending movably through the body 16 

between the fluid delivery tip assembly 18 and a valve adjuster 46. In certain 

embodiments, the valve adjuster 46 may be rotatably adjustable against a spring 48 

disposed between a rear section 50 of the needle valve 44 and an internal portion 52 of 

the valve adjuster 46.

[0017] The needle valve 44 is also coupled to a trigger 54, such that the needle valve 

44 may be moved inwardly away from the fluid delivery tip assembly 18 as the trigger 54 

is rotated counter clockwise about a pivot joint 56. However, any suitable inwardly or 

outwardly openable valve assembly may be used within the scope of the present 

embodiments. As the needle valve 44 moves inwardly away from the fluid delivery tip 

assembly 18, the second fluid may be allowed to flow through the fluid passage 38 

toward the fluid tip exit 30. More specifically, in certain embodiments, the second fluid 

flowing through the fluid passage 38 may be pressure fed such that when the needle valve 

44 moves away from the fluid tip exit 30, the pressure of the second fluid may cause the 

second fluid to exit through the fluid tip exit 30. In addition, in other embodiments, the 

second fluid may be delivered through the fluid passage 38 using suction feed techniques. 

In other words, the second fluid may be siphoned through the fluid tip exit 30 by a low 

pressure area created by the flow of the second fluid. In certain embodiments, the fluid 

valve assembly 42 also may include a variety of packing and seal assemblies, such as 

packing assembly 58, disposed between the needle valve 44 and the body 16.

[0018] An air supply assembly 60 is also disposed in the body 16 to facilitate 

atomization at the spray formation assembly 22. The illustrated air supply assembly 60 

5
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extends from an air inlet coupling 62 to the air atomization cap 24 via air passages 64 and 

66. The air supply assembly 60 also includes a variety of seal assemblies, air valve 

assemblies, and air valve adjusters to maintain and regulate the air pressure and flow 

through the spray coating gun 12. For example, the illustrated air supply assembly 60 

includes an air valve assembly 68 coupled to the trigger 54, such that rotation of the 

trigger 54 about the pivot joint 56 opens the air valve assembly 68 to allow air flow from 

the air passage 64 to the air passage 66. The air supply assembly 60 also includes an air 

valve adjustor 70 coupled to a needle 72, such that the needle 72 is movable via rotation 

of the air valve adjustor 70 to regulate the air flow to the air atomization cap 24. As 

illustrated, the trigger 54 is coupled to both the fluid valve assembly 42 and the air valve 

assembly 68, such that the second fluid and air simultaneously flow to the spray tip 

assembly 14 as the trigger 54 is pulled toward a handle 74 of the body 16. Once engaged, 

the spray coating gun 12 produces an atomized spray with a desired spray pattern and 

droplet distribution. As further illustrated, an air conduit 76 is coupled to the air inlet 

coupling 62 and a fluid conduit 78 is coupled to the fluid inlet coupling 40.

[0019] FIG. 2 is a cross-sectional side view illustrating an alternative embodiment of 

the spray coating gun 12. In the embodiment illustrated in FIG. 2, an air supply 80 is 

coupled to the air inlet coupling 62 via the air conduit 76. Embodiments of the air supply 

80 may include an air compressor, a compressed air tank, a compressed inert gas tank, or 

a combination thereof. In contrast to the embodiment of FIG. 1, the illustrated 

embodiment of FIG. 2 has a fluid supply 82 directly mounted to the spray coating gun 12. 

In other words, the fluid supply 82 is arranged in an on-gun configuration, such that the 

user can add the fluid mixture without putting down the spray coating gun 12 and/or 

without substantially delaying the spray process. The illustrated fluid supply 82 includes 

a gravity feed canister or cup 84 coupled to the fluid inlet coupling 40 on a top side of the 

body 16. The fluid supply 82 may be described as a top-mounted on-gun configuration. 

The cup 84 has a tapered portion 86, which leads to an outlet connector 88 coupled to the 

fluid inlet coupling 40. The fluid supply 82 may include a filtered vent, a collapsible wall 

portion, an air supply, or a pressure balancer to facilitate the gravity feed.

6
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[0020] The specific embodiments illustrated in FIGS. 1 and 2 are merely intended to 

be exemplary. In other embodiments, air and fluid sources may connect to the spray 

coatinp mjn 12 in different wavs For evamnle in certain embodiments, the CUD 84 of the 

spray coating gun 12 of FIG. 2 may also be pressurized. For example, air for the pressure 

feeding may be used from the air supply 80. In particular, a pressure feed air supply tube 

89 may be connected near the air inlet coupling 62 of the spray coating gun 12, and may 

direct air used to facilitate pressure feeding from the cup 84. In addition, in certain 

embodiments, the cup 84 may not be attached via a coupling. Furthermore, in certain 

embodiments, the cup 84 may be mounted on a side of the spray coating gun 12. 

Regardless, no matter how the air and fluid sources are connected to the spray coating 

gun 12, when the trigger 54 is pulled toward the handle 74 of the body 16, the second 

fluid flows through the fluid tip exit 30.

[0021] Whether pressure feed, suction feed, or gravity feed techniques are used for 

delivering the second fluid through the fluid tip exit 30, the disclosed embodiments 

include techniques for delivering the first fluid between, near to, or inside of the shaping 

air horn orifice(s) 32 (e.g., horn holes) described above. For example, FIGS. 3A and 3B 

are partial cross-sectional side views illustrating an exemplary embodiment of the spray 

tip assembly 14 of FIGS. 1 and 2. As described above, when the trigger 54 is pulled, the 

fluid valve assembly 42 and needle valve 44 move inwardly away from the fluid delivery 

tip assembly 18 along a common central axis 90 of the spray coating gun 12, as 

illustrated by arrow 92. This movement of the fluid valve assembly 42 and needle valve 

44 allows the second fluid to flow toward the fluid tip exit 30 of the fluid delivery tip 

assembly 18, as illustrated by arrows 94. As such, the second fluid exits the fluid tip exit 

30 along the common central axis 90, as illustrated by arrow 96.

[0022] At the same time, shaping air flows through inner passages 98 within shaping 

air horns 100 of the air atomization cap 24, as illustrated by arrows 102, and then exits 

through the shaping air horn orifice(s) 32. In particular, the air atomization cap 24 

typically includes at least two shaping air horns 100 located on opposite sides of the air 

7
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atomization cap 24. In general, the shaping air from the shaping air horn orifice(s) 32 is 

used to shape the second fluid into a desired spray pattern and droplet distribution. In 

particular, shaping air from the shaping air hom orifice(s) 32 is directed toward the 

second fluid stream 96, as illustrated by arrows 104. It should be noted that while the 

disclosed embodiments illustrate a particular type of shaping air hom 100, in other 

embodiments, the shaping air horns 100 may includes different designs, shapes, and 

configurations. Indeed, in certain embodiments, the air atomization cap 24 may have a 

conical shape, without the typical shaping air hom 100 protrusions. However, regardless 

of the particular design, shape, and configuration, the air atomization cap 24 includes 

shaping air hom orifice(s) 32 for shaping the second fluid into a desired spray pattern and 

droplet distribution.

[0023] In addition, in the disclosed embodiments, the first fluid may be delivered 

between, next to, or inside of the shaping air hom orifice(s) 32 and may converge with 

the second fluid stream 96, as illustrated by arrows 106. The combination of the first 

fluid stream 106 and the second fluid stream 96 may combine to form the multiple fluid 

stream 108 that may be directed toward the object being sprayed (e.g., substrates such as 

vehicles, vehicle bodies, vehicle body parts, and so forth). As such, the first and second 

fluids are not premixed. Rather, the first and second fluids are mixed in front of the spray 

coating gun 12. In particular, the first and second fluids may generally be mixed together 

proximate to a convergence point or region 110, which generally lies along the common 

central axis 90 of the spray coating gun 12. The first fluid stream 106 may be delivered 

using gravity feed techniques, pressure feed techniques, suction feed techniques, or any 

other suitable method of delivery.

[0024] In the embodiment illustrated in FIGS. 3A and 3B, tubes 34 may be located 

between or next to the shaping air hom orifice(s) 32. For example, each tube 34 may 

extend through an outer wall 112 of the shaping air hom 100 and through a section 114 of 

an inner wall 116 of the shaping air hom 100. In particular, the section 114 of the inner 

wall 116 is the section between or next to the shaping air hom orifice(s) 32 through the

8
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inner wall 116 of the shaping air horn 100. As such, each tube 34 extends through the

outer wall 112 of the shaping air horn 100 and through the section 114 of the inner wall
i i£ 1 nn
1 IV Ut Lilt. auajJlllg au num tuv.

wider in a circumferential direction (e.g., into the plane of FIGS. 3A and 3B) than an

outer diameter of the tubes 34. As such, the shaping air may flow around the tubes 34 to 

reach the shaping air horn orifice(s) 32 near a distal end 118 of the shaping air horns 100.

[0025] The first fluid may flow through each tube 34, as illustrated by arrows 120. As 

such, the flow of the first fluid through the tubes 34 is delivered between or next to the 

shaping air hom orifice(s) 32 toward the second fluid stream 96, as illustrated by arrows 

106 and described above. In certain embodiments, the first fluid stream 120 may be 

supplied from a source external to the spray coating gun 12. However, in other 

embodiments, the source of the first fluid stream 120 may be integrated into (e.g., 

mounted onto) the spray coating gun 12. In either case, the first fluid stream 120 may be 

pressure fed, gravity fed, suction fed, or may be introduced into the tubes 34 by any 

technique suitable for delivering the first fluid between or next to the shaping air hom 

orifice(s) 32.

[0026] For example, in certain embodiments, the first fluid stream 120 may be 

pressurized to enable the flow of the first fluid stream 120 through the tubes 34. Indeed, 

in certain embodiments, the pressure and/or flow rate of the first fluid stream 120 through 

the tubes 34 may be selectively adjusted based on operating conditions of the spray 

coating gun 12. For example, the pressure of the first fluid stream 120 through the tubes 

34 may be selectively adjusted based on pressures and/or flow rates of the second fluid 

stream 96 delivered from the fluid tip exit 30. The selective adjustment of pressures 

and/or flow rates of the first and second fluids may be performed during calibration of the 

spray coating gun 12. In addition, other operating parameters of the first and second 

spray fluids may be maintained and/or adjusted during operation of the spray coating gun

12. For example, the material viscosities of the first and second fluids may be selectively 

adjusted during operation of the spray coating gun 12 to ensure that the viscosity of the 

9
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multiple fluid stream 108 stays within a desired range. Selectively adjusting the 

viscosities of the first and second fluids may offset the tendency of the multiple fluid

Mitain luu tv vovaiaiv viuv lv vumig. a uiuivimviv, tuv blZlUg OL LUDIIlg, ΛΠ 1Π 1U1C 11 LUU

regulator, and so forth, of the spray coating gun 12 may be adjusted based on expected

ranges of flow rates for the first and second fluids.

[0027] Instead of being delivered between or next to shaping air horn orifice(s) 32, in 

certain embodiments, the first fluid may be delivered through shaping air horn orifice(s) 

32. For example, FIGS. 4A and 4B are partial cross-sectional side views illustrating an 

alternative embodiment of the spray tip assembly 14 of FIGS. 1 and 2. In the 

embodiment illustrated in FIGS. 4A and 4B, each tube 122 may be located inside of a 

shaping air horn orifice 32. For example, each tube 122 may extend through the outer 

wall 112 of the shaping air horn 100 and through a shaping air horn orifice 32. Again, 

the tubes 122 may be flexible tubular connectors, fixed shape tubular connectors, or other 

suitable connectors. In certain embodiments, guides 124 extending from the inner wall 

116 of the shaping air horn 100 may be used to position the tubes 122 within the shaping 

air horn orifice(s) 32. For example, the guides 124 may be prong-like extensions from 

the inner wall 116 of the shaping air horn 100 such that the shaping air may flow between 

the guides 124 through the shaping air horn orifice 32.

[0028] The first fluid may flow through each tube 122, as illustrated by arrows 126. 

As such, the flow of the first fluid through each tube 122 is delivered inside of the 

shaping air horn orifice 32 toward the second fluid stream 96, as illustrated by arrows 106 

and described above. In certain embodiments, the first fluid stream 126 may be supplied 

from a source external to the spray coating gun 12. However, in other embodiments, the 

source of the first fluid stream 126 may be integrated into (e.g., mounted onto) the spray 

coating gun 12. In either case, the first fluid stream 126 may be pressure fed, gravity fed, 

suction fed, or may be introduced into the tubes 122 by any technique suitable for 

delivering the first fluid inside of the shaping air hom orifice 32.

10
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[0029] For example, in certain embodiments, the first fluid stream 126 may be

pressurized to enable the flow of the first fluid stream 126 through the tube 122. Indeed,

in certain embodiments, the pressure and/or flow rate of the first fluid stream 126 through

the tubes 122 may be selectively adjusted based on operating conditions of the spray 

coating gun 12. For example, the pressure of the first fluid stream 126 through the tubes

122 may be selectively adjusted based on pressures and/or flow rates of the second fluid

stream 96 delivered from the fluid tip exit 30. The selective adjustment of pressures 

and/or flow rates of the first and second fluids may be performed during calibration of the 

spray coating gun 12. In addition, other operating parameters of the first and second 

spray fluids may be maintained and/or adjusted during operation of the spray coating gun

12. For example, the material viscosities of the first and second fluids may be selectively 

adjusted during operation of the spray coating gun 12 to ensure that the viscosity of the

multiple fluid stream 108 stays within a desired range. Selectively adjusting the 

viscosities of the first and second fluids may offset the tendency of the multiple fluid

stream 108 to escalate due to curing. Furthermore, the sizing of tubing, an in-line fluid

regulator, and so forth, of the spray coating gun 12 may be adjusted based on expected

ranges of flow rates for the first and second fluids.

[0030] In certain embodiments, the tubes delivering the first fluid may not extend 

through the outer walls 112 of the shaping air horns 100. For example, FIGS. 5A and 5B 

are partial cross-sectional side views illustrating another alternative embodiment of the 

spray tip assembly 14 of FIGS. 1 and 2. In the embodiment illustrated in FIGS. 5A and 

5B, each tube 128 may be located within the inner passage 98 of the shaping air hom 

100. As such, each tube 128 may extend from a proximal end 130 of the shaping air hom 

100 through the section 114 of the inner wall 116 of the shaping air hom 100. Because 

the tubes 128 are located within the inner passages 98, the shaping air flows around the 

tubes 128 to reach the shaping air hom orifice(s) 32.

[0031] The first fluid may flow through each tube 128, as illustrated by arrows 132. 

As such, the flow of the first fluid through the tubes 128 is delivered between, next to, or 
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inside of the shaping air horn orifice(s) 32 toward the second fluid stream 96, as 

illustrated by arrows 106 and described above. Again, the tubes 128 may be flexible
»1 «■*■»· iivorl ohona ΉιΙ*»ι1ο>· rst* /■v+l'i»»· οιιι^οΙλΙλ ΟΛηηΛοί/ΛΓΟLUUUiai WllllWlAJlQ, 11AVU Oliupv LUUU1U1 VU1H1VVLV10, VI VU1V1 JU1VUO1V VOIUIVVIVIJ.

Tn
III

certain embodiments, the first fluid stream 132 may be supplied from a source external to

the spray coating gun 12. However, in other embodiments, the source of the first fluid

stream 132 may be integrated into (e.g., mounted onto) the spray coating gun 12. In

either case, the first fluid stream 132 may be pressure fed, gravity fed, suction fed, or may

be introduced into the tubes 128 by any technique suitable for delivering the first fluid

between, next to, or inside of the shaping air horn orifice(s) 32.

[0032] For example, in certain embodiments, the first fluid stream 132 may be 

pressurized to enable the flow of the first fluid stream 132 through the tubes 128. Indeed, 

in certain embodiments, the pressure and/or flow rate of the first fluid stream 132 through 

the tubes 128 may be selectively adjusted based on operating conditions of the spray 

coating gun 12. For example, the pressure of the first fluid stream 132 through the tubes 

128 may be selectively adjusted based on pressures and/or flow rates of the second fluid 

stream 96 delivered from the fluid tip exit 30. The selective adjustment of pressures 

and/or flow rates of the first and second fluids may be performed during calibration of the 

spray coating gun 12. In addition, other operating parameters of the first and second 

spray fluids may be maintained and/or adjusted during operation of the spray coating gun

12. For example, the material viscosities of the first and second fluids may be selectively 

adjusted during operation of the spray coating gun 12 to ensure that the viscosity of the 

multiple fluid stream 108 stays within a desired range. Selectively adjusting the 

viscosities of the first and second fluids may offset the tendency of the multiple fluid 

stream 108 to escalate due to curing. Furthermore, the sizing of tubing, an in-line fluid 

regulator, and so forth, of the spray coating gun 12 may be adjusted based on expected 

ranges of flow rates for the first and second fluids.

[0033] In certain embodiments, the tubes extending from the proximal end 130 of the 

shaping air horn 100 may not extend through the section 114 of the inner wall 116 of the 
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shaping air hom 100. For example, FIGS. 6A and 6B are partial cross-sectional side 

views illustrating yet another alternative embodiment of the spray tip assembly 14 of 

FIGS. 1 and 2. In the embodiment illustrated in FIGS. 6A and 6B, each tube 134 may be 

located within the inner passage 98 of the shaping air hom 100. However, instead of 

extending through the section 114 of the inner wall 116 of the shaping air hom 100, each 

tube 134 may extend from the proximal end 130 of the shaping air hom 100 and through 

a shaping air hom orifice 32. In the particular embodiment illustrated in FIGS. 6A and 

6B, the tube 134 may be split into first and second tube ends 136,138 with each tube end 

136, 138 extending through a respective shaping air hom orifice 32. However, although 

illustrated in FIGS. 6A and 6B as including two tube ends 136, 138, any number of tube 

ends through any number of shaping air hom orifice(s) 32 may be used.

[0034] As illustrated in FIGS. 6A and 6B, the first fluid may flow through each tube 

134, as illustrated by arrows 140. In addition, for each tube end 136, 138 that splits off 

from each tube 134, a respective flow of the first fluid may flow through the tube ends 

136, 138, as illustrated by arrows 142, 144. As such, the flow of the first fluid through 

the tube ends 136, 138 is delivered inside of the shaping air hom orifice(s) 32 toward the 

second fluid stream 96, as illustrated by arrows 106 and described above. Again, the 

tubes 134 and tube ends 136, 138 may be flexible tubular connectors, fixed shape tubular 

connectors, or other suitable connectors. In certain embodiments, the first fluid stream 

140 may be supplied from a source external to the spray coating gun 12. However, in 

other embodiments, the source of the first fluid stream 140 may be integrated into (e.g., 

mounted onto) the spray coating gun 12. In either case, the first fluid stream 140 may be 

pressure fed, gravity fed, suction fed, or may be introduced into the tubes 134 by any 

technique suitable for delivering the first fluid between, next to, or inside of the shaping 

air hom orifice(s) 32.

[0035] For example, in certain embodiments, the first fluid stream 140 may be 

pressurized to enable the flow of the first fluid streams 140, 142, 144 through the tubes 

134 and tube ends 136, 138. Indeed, in certain embodiments, the pressure and/or flow
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rate of the first fluid streams 140, 142, 144 through the tubes 134 and tube ends 136, 138

may be selectively adjusted based on operating conditions of the spray coating gun 12.
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selectively adjusted based on pressures and/or flow rates of the second fluid stream 96

delivered from the fluid tip exit 30. The selective adjustment of pressures and/or flow 

rates of the first and second fluids may be performed during calibration of the spray

coating gun 12. In addition, other operating parameters of the first and second spray 

fluids may be maintained and/or adjusted during operation of the spray coating gun 12. 

For example, the material viscosities of the first and second fluids may be selectively 

adjusted during operation of the spray coating gun 12 to ensure that the viscosity of the 

multiple fluid stream 108 stays within a desired range. Selectively adjusting the 

viscosities of the first and second fluids may offset the tendency of the multiple fluid

stream 108 to escalate due to curing. Furthermore, the sizing of tubing, an in-line fluid 

regulator, and so forth, of the spray coating gun 12 may be adjusted based on expected 

ranges of flow rates for the first and second fluids.

[0036] In certain embodiments, the first component material (e.g., first spray fluid) 

may comprise an activator (e.g., thinner), whereas the second component material (e.g., 

second spray fluid) may comprise paint. However, in other embodiments, different 

liquids may be used as the component materials with the disclosed embodiments. In 

other words, the spray coating gun 12 may have applications with various types of plural 

component materials, and are not limited to paints and activators. In addition, although 

the disclosed embodiments disclose the use of two component materials, in other 

embodiments, more than two component materials may be mixed. For example, in 

certain embodiments, different component materials (e.g., spray fluids) may be delivered 

between, near to, or inside of shaping air horn orifice(s) 32 in different shaping air horns 

100. In other words, one spray fluid may be delivered between, near to, or inside of 

shaping air horn orifice(s) 32 in one of the shaping air horns 100, whereas another spray 

fluid may be delivered between, near to, or inside of shaping air horn orifice(s) 32 in 

another of the shaping air horns 100. Indeed, any number of spray fluids may be 
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delivered between, near to, or inside of shaping air horn orifice(s) 32 in any number of 

shaping air horns 100. As such, the disclosed embodiments may also enable other
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[0037] The embodiments described herein enable the delivery of the first component 

material between, near to, or inside of shaping air horn orifice(s) 32 while enabling the 

delivery of the second component material through the fluid tip exit 30 of the fluid 

delivery tip assembly 18. The delivery of the first and second component materials may 

be synchronized such that the first and second component materials mix in an appropriate 

ratio. By not premixing the first and second component materials, excess waste material 

created by the painter may be minimized because the painter only uses as much of the 

first and second component materials as needed. Further, because mixing of the first and 

second component materials generally occurs in front of the fluid tip exit 30 of the fluid 

delivery tip assembly 18, the disclosed embodiments may reduce cleanup time as well as 

provide the painter with more time before having to clean the components of the spray 

coating gun 12. As such, the disclosed embodiments provide a user friendly, compact 

way of spraying multiple component materials.

[0038] While only certain features of the invention have been illustrated and described 

herein, many modifications and changes will occur to those skilled in the art. It is, 

therefore, to be understood that the appended claims are intended to cover all such 

modifications and changes as fall within the true spirit of the invention.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A spray coating gun, comprising: a fluid delivery tip assembly; an air 

atomization cap disposed coaxially around the fluid delivery tip assembly, wherein the air 

atomization cap comprises one or more shaping air horns configured to deliver shaping 

air, and each shaping air horn comprises a first spray fluid passage configured to deliver a 

first spray fluid inside of one or more shaping air streams from the shaping air horn, 

wherein each shaping air horn comprises a shaping air horn orifice on an inner wall of the 

shaping air horn, the first spray fluid passage comprises a tube extending through the 

shaping air horn orifice, and a shaping air stream of the one or more shaping air streams 

flows around the tube through the shaping air horn orifice; and a second spray fluid 

passage configured to deliver a second spray fluid to a fluid tip exit of the fluid delivery 

tip assembly.

2. The spray coating gun of claim 1, wherein the first spray fluid is delivered 

through the first spray fluid passage using pressure feed techniques, suction feed 

techniques, or gravity feed techniques.

3. The spray coating gun of claim 1, wherein the second spray fluid is 

delivered through the second spray fluid passage using pressure feed techniques, suction 

feed techniques, or gravity feed techniques..

4. The spray coating gun of claim 1, wherein the first spray fluid comprises a 

first component material and the second spray fluid comprises a second component 

material different than the first component material.

5. A system, comprising: an air atomization cap having one or more shaping 

air horns configured to deliver shaping air, wherein each shaping air horn comprises a 

first spray fluid passage configured to deliver a first spray fluid inside of one or more

16



20
10

24
19

87
 

29
 A

ug
 2

01
4

shaping air streams from the shaping air horn, wherein each shaping air horn comprises a 

shaping air horn orifice on an inner wall of the shaping air horn, the first spray fluid 

passage comprises a tube extending through the shaping air horn orifice, and a shaping 

air stream of the one or more shaping air streams flows around the tube through the 

shaping air horn orifice.

6. The system of claim 5, wherein the first spray fluid is delivered through the 

first spray fluid passage using pressure feed techniques, suction feed techniques, or 

gravity feed techniques.

7. The system of claim 5, comprising a fluid delivery tip assembly having a 

second spray fluid passage configured to deliver a second spray fluid through a fluid tip 

exit of the fluid delivery tip assembly.

8. A method, comprising: delivering a first spray fluid inside of shaping air 

streams delivered from a shaping air horn of an air atomization cap, wherein delivering 

the first spray fluid comprises delivering the first spray fluid via a tube extending through 

a shaping air horn orifice on an inner wall of the shaping air horn, and a first shaping air 

stream of the shaping air streams is delivered around the tube through the shaping air 

horn orifice.

9. The spray coating gun of claim 1, wherein each shaping air horn comprises one 

or more guides extending from the inner wall of the shaping air horn, wherein the one or 

more guides position the tube within the shaping air horn orifice.

10. The spray coating gun of claim 9, wherein the one or more guides comprise 

prong-like extensions extending from the inner wall of the shaping air horn.
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11. The system of claim 5, wherein each shaping air horn comprises one or more 

guides extending from the inner wall of the shaping air horn, wherein the one or more 

guides position the tube within the shaping air horn orifice.

12. The system of claim 11, wherein the one or more guides comprise prong-like 

extensions extending from the inner wall of the shaping air horn.

13. The method of claim 8, comprising selectively adjusting a pressure or flow 

rate of the first spray fluid through the tube.

14. The method of claim 13, comprising selectively adjusting the pressure or the 

flow rate of the first spray fluid through the tube based on a pressure or flow rate of a 

second spray fluid delivered from a fluid tip exit of a fluid delivery tip assembly disposed 

coaxially within the air atomization cap.

15. The method of claim 13, comprising selectively adjusting the pressure or the 

flow rate of the first spray fluid during calibration of a spray coating gun that comprises 

the air atomization cap.

16. The method of claim 13, comprising selectively adjusting the pressure or the 

flow rate of the first spray fluid during operation of a spray coating gun that comprises 

the air atomization cap.

17. The method of claim 13, comprising selectively adjusting the pressure or the 

flow rate of the first spray fluid to maintain a viscosity of a combined fluid stream 

including the first and second spray fluids within a desired range.

18. The method of claim 8, comprising delivering the first spray fluid through the 

tube using pressure feed techniques, suction feed techniques, or gravity feed techniques.
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19. The spray coating gun of claim 1, wherein the tube extends through an outer 

wall of the shaping air horn.

20. The system of claim 5, wherein the tube extends through an outer wall of the 

shaping air horn.
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