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(54) Aerosol dispensing system

(57) An actuator (24) for forming a texture layer on a
target surface has a housing (120), a trigger (122), and
an adapter (124). The housing (120) supports the trigger
(122) for pivoting movement between first and second
trigger positions. The housing (120) supports the adapter
(124) member for sliding movement between first and
second adapter positions. The trigger (122) engages the
adapter (124) to displace the adapter (124) from the first
adapter position to the second adapter position as the
trigger (122) moves from the first trigger position to the
second trigger position. The adapter (124) engages a
valve assembly (42) such that the valve assembly (42)
is in closed and open configurations when the adapter
(124) is in the first and second adapter positions.



EP 2 778 097 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present invention relates to aerosol systems and methods for dispensing texture material and, more spe-
cifically, aerosol systems and methods configured to dispense acoustic texture material onto ceiling surfaces.

BACKGROUND

[0002] Acoustic or "popcorn" texture material is applied to interior surfaces of structures, and typically ceiling surfaces.
Acoustic texture material comprises a base material and aggregate material in the form of visible chips or beads. The
aggregate material is adhered to the target surface by the base material. In new construction, the acoustic texture
material is applied by a hopper gun, and the chips or beads are typically formed of polystyrene foam. The polystyrene
foam chips act to dampen sound waves that would otherwise reflect off the target surface.
[0003] When acoustic texture material on a target surface or the target surface itself is damaged, a new coating of
texture material is applied. For small repairs, the use of a hopper gun is not practical, and acoustic texture material is
applied using an aerosol dispenser.
[0004] The need exists for improved aerosol dispensing systems and methods configured to apply acoustic texture
material to a target surface such as a ceiling surface.

SUMMARY

[0005] The present invention may be embodied as an aerosol dispensing system for forming a texture layer on a target
surface comprising an aerosol assembly, an actuator assembly, and at least one outlet tube. The aerosol assembly
adapted to contain acoustic texture material and comprises a container assembly and a valve assembly arranged to
operate in open and closed configurations. The valve assembly is biased in the closed position. The valve assembly is
supported by the container assembly such that the acoustic texture material is allowed to flow out of the container
assembly when the valve assembly is in the open configuration and the acoustic texture material is prevented from
flowing out of the container when the valve assembly is in the closed configuration. The actuator assembly comprises
a housing, a trigger, and an adapter defining an adapter opening. The housing supports the trigger for pivoting movement
between first and second trigger positions. The housing supports the adapter member for sliding movement between
first and second adapter positions. The trigger engages the adapter to displace the adapter from the first adapter position
to the second adapter position as the trigger moves from the first trigger position to the second trigger position. The
adapter engages the valve assembly such that the valve assembly is in the closed configuration when the adapter is in
the first adapter position, the adapter moves the valve assembly into the open configuration when the adapter is in the
second adapter position, and, when the valve assembly is in the open configuration, acoustic texture material flows from
the valve assembly and through the adapter opening. The at least one outlet tube defines an outlet passageway and
an outlet opening. The adapter supports the at least one outlet tube such that acoustic texture material flowing through
the adapter opening when the valve assembly is in the open configuration flows into the outlet passageway. The outlet
tube is arranged such that acoustic texture material flowing through the outlet passageway flows out of the outlet opening
and out of the housing.
[0006] The present invention may be embodied as a method of forming a texture layer on a target surface comprising
the following steps. An aerosol assembly adapted to contain acoustic texture material is provided. The aerosol assembly
comprises a container assembly and a valve assembly arranged to operate in open and closed configurations. The valve
assembly is biased in the closed position. The valve assembly is supported on the container assembly such that the
acoustic texture material is allowed to flow out of the container assembly when the valve assembly is in the open
configuration and the acoustic texture material is prevented from flowing out of the container when the valve assembly
is in the closed configuration. An actuator assembly comprising a housing, a trigger, and an adapter defining an adapter
opening is provided. The adapter member is supported on the housing for sliding movement between first and second
adapter positions such that the valve assembly is in the closed configuration when the adapter is in the first adapter
position, the adapter moves the valve assembly into the open configuration when the adapter is in the second adapter
position, and, when the valve assembly is in the open configuration, acoustic texture material flows from the valve
assembly and through the adapter opening. The trigger is supported on the housing for pivoting movement between
first and second trigger positions such that the trigger engages the adapter to displace the adapter from the first adapter
position to the second adapter position as the trigger moves from the first trigger position to the second trigger position.
At least one outlet tube defining an outlet passageway and an outlet opening is provided. The at least one outlet tube
is arranged such that the adapter supports the at least one outlet tube. The trigger member is displaced into the second
trigger position such that valve assembly is in the open configuration to allow acoustic texture material to flow through
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the adapter opening, through the outlet passageway, out of the outlet opening, and out of the housing.
[0007] The present invention may also be embodied as an acoustic texture material concentrate comprising, by weight
of the acoustic texture material concentrate, between 2% and 10% of a first solvent, between 2% and 20% of a second
solvent, between 2% and 15% of a diluent, between 5% and 10% of a binder, between 1% and 2.5% of a thickener,
between 0.1 % and 1% of a dispersing agent, and between 40% and 80% of a filler.
[0008] The present invention may also be embodied as acoustic texture material concentrate comprising, by weight
of the acoustic texture material concentrate, between 15% and 60% of a solvent, between 0.31 % and 10.0% of a
thickener, between 0.0% and 3.0% of a de-foamer, between 0% and 5.0% of a corrosion inhibitor, between 0% and 6%
of a biocide, between 1.0% and 10.0% of a binder, between 0.0% and 3.0% of a dispersing agent, and between 20%
and 90% of a filler.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Figure 1 is a perspective view of a first example aerosol dispensing system of the present invention;

Figure 2 is a side elevation view illustrating the use of the first example aerosol dispensing system to apply acoustic
texture material to a target surface;

Figure 3 is a top plan view of the first example aerosol dispensing system;

Figure 4 is a partial section view illustrating an aerosol assembly, actuator assembly, and outlet tubes of the first
example aerosol dispensing system;

Figure 5 is a horizontal section view taken along lines 5-5 in Figure 4;

Figure 6 is a vertical section view of the actuator housing of the actuator assembly of the first example aerosol
dispensing system;

Figure 7 is a vertical section view depicting the interaction between the actuator housing and a trigger of the actuator
assembly of the first example aerosol dispensing system;

Figure 8 is a front elevation view of a first example adapter of the actuator assembly of the first example aerosol
dispensing system;

Figure 9 is a top plan view of the first example adapter;

Figure 10 is a bottom plan view of the first example adapter;

Figure 11 is a section view illustrating the engagement of the first example adapter with the outlet tubes;

Figure 12 is a perspective view of a lock member of the actuator assembly of the first example aerosol dispensing
system;

Figure 13 is a partial section view illustrating interaction of the actuator assembly of the first example aerosol
dispensing system with a valve assembly of the aerosol assembly;

Figure 14 is a partial section view illustrating operation of the actuator assembly;

Figure 15 is a front elevation view of a second example adapter that may be used by an actuator assembly of the
first example aerosol dispensing system;

Figure 16 is a top plan view of the second example adapter;

Figure 17 is a bottom plan view of the second example adapter;

Figure 18 is a top plan view of a third example adapter; and
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Figure 19 is a bottom plan view of the third example adapter.

DETAILED DESCRIPTION

[0010] Figures 1, 3, and 4 illustrate a first example aerosol dispensing system 20 constructed in accordance with, and
embodying, the principles of the present invention. The first example aerosol dispensing system 20 comprises an aerosol
assembly 22, an actuator assembly 24, and at least one outlet tube 26 defining an outlet opening 28. The first example
aerosol dispensing system 20 comprises first and second outlet tubes 26a and 26b defining first and second outlet
passageways 28a and 28b.
[0011] The example outlet passageways 28a and 28b are circular and have a substantially consistent diameter. The
outlet tubes 26a and 26b are flexible to allow slight bending but are sufficiently rigid to substantially maintain their shape
during normal use as will be described in further detail below.
[0012] Figure 2 illustrates that the first example aerosol dispensing system 20 is adapted to dispense acoustic texture
material 30 onto a target surface 32 to form a texture layer 34. Typically, the target surface will be a downward facing,
horizontal surface such as a ceiling surface. In this case, the first example aerosol dispensing system 20 is configured
to spray the texture material 30 upwardly with the aerosol assembly 22 in a generally vertical orientation.
[0013] The texture material 30 is typically arranged within the aerosol assembly 22 along with a propellant material.
The propellant material may be a compressed inert gas such as air or nitrogen that pressurizes the texture material 30.
More commonly, however, the propellant material is formed by a material that exists in both liquid and gas forms within
the aerosol assembly 22. The gas form of the propellant material pressurizes the texture material 30 such that at least
a portion of the texture material 30 is forced out of the aerosol assembly 22 when the valve assembly 42 is opened as
described elsewhere herein. As the volume of texture material 30 within the aerosol assembly 22 decreases, the liquid
propellant material gasifies to rebuild pressure within the aerosol assembly 22.
[0014] The texture material 30 may be formulated in accordance with a first example formulation as set forth in the
following Tables A-1, A-2, A-3, and A-4 or a second example formulation as set forth in the following Tables B-1, B-2,
B-2, and B-4. While these formulations are particularly suitable for use with an aerosol assembly such as the example
aerosol assembly 22 described herein, these formulations may be used with other texture material dispensing systems
such as hand pumps, hopper guns, and pump spray bottles.
[0015] The following Table A-1 contains a generic example of the first example formulation of a concentrate portion
of a solvent-based texture material that may be used to form the texture material 30 in the example aerosol dispensing
system 20. The values in the second and third columns of the following Table A-1 are measured as percentage weight
of a concentrate portion of the texture material.

[0016] The choice of solvents is dictated by solubility parameter and vapor pressure. The solubility parameter must
be close to that of the binder, so that the binder is easily dissolved. To prompt fast dry, a vapor pressure >0.5 mm Hg
is recommended, although not necessary. The diluent is a low-cost liquid with a vapor pressure greater than that of the
lowest vapor pressure solvent.
[0017] The example first solvent is a medium-evaporating solvent appropriate for use with the selected binder. The
example second solvent is a fast evaporating solvent that is also appropriate for use with the example binder. At least
one of the first and second solvents must be used to obtain a workable texture material according to Table A-1. The
example diluent is a fast evaporating diluent. The example binder is an acrylic resin capable of air drying and binding
the solid components of the texture material to the target surface 32 when the texture material dries. Any wetting/dispersing
material compatible with the other components of the texture material may be used as the example wetting/dispersing

Table A-1

Material First Range Second Range

First solvent 2-10% 0-15%

Second solvent 2-20% 0-30%

Diluent 2-15% 0-20%

Binder 5-10% 2-15%

Thickener 1-2.5% 0.5-3%

Wetting/dispersing agent 0.1-1% 0.1-2%

Pigment/Filler 40-80% 30-90%
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agent.
[0018] The thickener is typically at least one of a clay thickener and a fumed silica thickener. In one example, the first
example concentrate uses first and second thickeners, where the example first thickener is a clay thickener and the
example second thickener is a fumed silica thickener. In this case, the example concentrate described in Table A-1
contains the first thickener is in a first range of 1-2% or in a second range of 0.5-2.0% and the second thickener is in a
first range of 0-0.5% or in a second range of 0-1 %.
[0019] The pigment/filler is selected to provide a desired color to the dried texture material on the target surface and
function as a filler to provide bulk to the texture material at low cost. In one example, the first example concentrate uses
first and second pigment/fillers, where the example first pigment/filler is in a first range of 20-40% or in a second range
of 0-60% and the second pigment/filler is in a first range of 20-40% or in a second range of 0-60%.
[0020] An aerosol material is formed by combining the concentrate portion as set forth in Table A-1 with a propellant
material and foaming agent as set forth in the following Table A-2. The values in the second and third columns of the
following Table A-2 are measured as percentage weight of the aerosol material that is arranged within the aerosol
assembly 22.

[0021] The foaming agent of Table A-2 may be water or another very polar solvent. The propellant material is any
hydrocarbon propellant material compatible with the remaining components of the aerosol material.
[0022] The following Table A-3 contains a specific example of the first example formulation of a concentrate portion
of a solvent-based texture material that may be used to form the texture material 30 in the example aerosol dispensing
system 20. The values in the second and third columns of the following Table A-3 are measured as percentage weight
of a concentrate portion of the texture material.

[0023] At least one of the first and second solvents must be used to obtain a workable texture material according to
Table A-3.
[0024] An aerosol material is formed by combining the concentrate portion as set forth in Table A-3 with a propellant
material and foaming agent as set forth in the following Table A-4. The values in the second and third columns of the
following Table A-4 are measured as percentage weight of the aerosol material that is arranged within the aerosol
assembly 22.

Table A-2

Material First Range Second Range

Concentrate portion 85-93% 80-95%

Foaming agent 0.1-3% 0.1-5%

Propellant material 7-13% 1-20%

Table A-3

Material Function Example First Range Second Range

Diacetone alcohol First Solvent 5.2% 2-10% 0-15%

Denatured ethanol Second Solvent 12.30% 2-20% 0-30%

Hexane Diluent 8.44% 2-15% 0-20%

TB-044 (Dai) Binder 8.65% 5-10% 2-15%

Bentone SD-2 (Elementis) First thickener 0.65% 1-2% 0.5-2.0%

DeGussa R972 Second thickener 0.14% 0-0.5% 0-1%

Byk Antiterra 204 Wetting/Dispersant 0.26% 0.1-1.0% 0.1-2.0%

Calcium carbonate First Pigment/Filler 32.18% 20-40% 0-60%

Minex 4 Second Pigment/Filler 32.18% 20-40% 0-60%
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[0025] The hydrocarbon propellant is one or more propellant materials selected from the following group of materials:
propane, iso-butane, n-butane, and mixtures thereof.
[0026] The following Table B-1 contains a generic example of the second example formulation of a concentrate portion
of a water-based texture material that may be used to form the texture material 30 in the example aerosol dispensing
system 20. The values in the second and third columns of the following Table B-1 are measured as percentage weight
of a concentrate portion of the texture material.

[0027] The example solvent is water. The example de-foamer is any material capable of performing that function in
the context of the entire concentrate formulation. The example binder is a material or mixture of materials that can hold
the pigment to the surface. Alkyd resins are the most common resins to be used in solvent-based pigment. Alkyd resins
are basically polyesters and are used for both air-drying and heat-cured paints. Vinyl and acrylic are normally in water
emulsion forms and used mostly as water-based binders. In any event, the resin should be capable of binding the solid
components of the texture material to the target surface 32 when the texture material dries. Any wetting/dispersing
material compatible with the other components of the texture material may be used as the example wetting/dispersing
agent.
[0028] The thickener is typically at least one of a clay thickener and a polymer thickener. In one example, the second
example concentrate uses first and second thickeners, where the example first thickener is a clay thickener and the
example second thickener is a polymer thickener. In this case, the example concentrate described in Table B-1 contains
the first thickener in a first range of 0.5-2.5% or in a second range of 0.3-5.0% and the second thickener is in a first
range of 0.05-2.0% or in a second range of 0.01-5.0%.
[0029] The corrosion inhibitor is provided to inhibit corrosion of one or more steel components of the aerosol assembly
22. In one example as shown in Table B-1, the second example concentrate uses first and second corrosion inhibitors,
where the example first corrosion inhibitor is sodium nitrite and the second corrosion inhibitor an anionic phosphate
ester. In this case, the example first corrosion inhibitor is in a first range of 0.1-1.0% or in a second range of 0.0-2.0%
and the second corrosion inhibitor is in a first range of 0.1-2.0% or in a second range of 0.0-3.0%.
[0030] The filler is selected to provide a desired color to the dried texture material on the target surface and function
as a filler to provide bulk to the texture material at low cost. In one example, the second example concentrate uses first
and second pigment/fillers, where the example first pigment/filler is calcium carbonate (for example Imasco 200-X) and
is in a first range of 35-70.0% or in a second range of 20-80% and the second pigment/filler is talc in a first range of
0.2-10% or in a second range of 0.0-20%.
[0031] A texture material of the present invention may be alternatively be defined by viscosity, shear thinning index
(STI), and surface tension of the concentrate portion.
[0032] The viscosity of a fluid is a measure of the resistance of the fluid to gradual deformation by shear stress or

Table A-4

Material Function Example First Range Second Range

Concentrate portion Texture Base 89.00% 85-93% 80-95%

Water Foaming agent 2.00% 0.1-3.0% 0.1-5%

Hydrocarbon propellant Propellant Material 9.00% 7-13% 1-20%

Table B-1

Material First Range Second Range

Solvent 20-40% 15-60%

Thickener 0.55-4.5% 0.31-10.0%

De-foamer 0.1-1% 0.0-3%

Corrosion inhibitor 0.2-3.0% 0-5.0%

Biocide 0.2-2.2% 0-6.0%

Binder 2.0-7.0% 1.0-10.0%

Wetting/dispersing agent 0.02-1.0% 0-3.0%

Filler 35.2-80.0% 20-80%
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tensile stress. In the case of an example texture material concentrate of the present invention, viscosity may be defined
with reference to resistance (coefficient) to flow when the concentrate is subject to a shearing stress. In this context,
flow viscosity can be increased by addition of any one or more chemicals called thickeners. Thickeners can be either
water soluble or water insoluble but water swellable. Thickeners can also be organic polymers or inorganic clays. The
combination of two or more thickeners normally has a synergetic thickening effect. In the example texture material
concentrate of the present invention, an organic polymer and an inorganic clay are used together to obtain a desired
viscosity as will be described in further detail below, thus yielding a desired performance.
[0033] A flow system that has a low viscosity at a high shear yet high viscosity at low shear is said to be shearing
thinning. The extent and strength of shearing thinning is characterized by shearing thinning index. The shearing thinning
index (STI) can be defined as the ratio of viscosity at 1 RPM and 10 RPM. A texture material concentrate of the present
invention should stay on a ceiling surface without flowing, neither flatting nor sagging after it is delivered at the surface.
Therefore, the texture material concentrate of the present invention should have a property of viscosity that is sufficiently
high to prevent the material from flowing or flatting or sagging, also called zero shearing, at a still condition (e.g., on the
ceiling after application). During delivery onto a ceiling surface using, as examples, an aerosol dispensing system or a
trigger spray, the texture material concentrate of the present invention should have low viscosity, yielding good flow.
Accordingly, the texture material concentrate of the present invention should have a viscosity that is sufficiently low to
enable flow through the dispensing system.
[0034] Surface tension is a contractive tendency of the surface of a liquid that allows the liquid to resist an external
force. In the context of a texture material concentrate of the present invention, surface tension may be defined as a force
that resists surface area expansion of the texture material concentrate. When a bulk flow is broken into small droplets
by a breaking force or pressure, a total area of the flow increases. This increase in area is resisted by the surface tension
of the flowing texture material. The surface tension of a flow thus is proportional to the size of the droplets formed by a
given breaking force. In particular, if the flow has a relatively lower surface tension, the same breaking force yields can
be broken into smaller droplets by the same breaking force. Further, when the droplets combine on a surface, droplets
of material having a relatively large surface tension have a high tendency to aggregate into larger droplets. On the other
hand, droplets of material having a relatively low surface tension exhibit a lower tendency to aggregate. Low surface
tension of a fluid thus yields small droplets that do not tend to aggregate when in contact on a surface. In the context of
the texture material concentrate of the present invention, a concentrate having relatively low surface tension flow tends
to form a more featured texture pattern after the concentrate has been delivered onto a ceiling surface.
[0035] With these general considerations in mind, a texture material concentrate should have the following viscosity,
shear thinning index, and surface tension:
[0036] A composition of one example water-based texture material formulation of the present invention should have
a viscosity, at 1 RPM with using spindle #7 of Brookfield viscometer, in a first range of approximately between 30,000
and 65,000cP, a second range of approximately between 20,000 and 80,000cP, and in any event should be within a
third range of approximately between 1000 and 1,000,000 cP.
[0037] A composition of one example water-based texture material formulation of the present invention should have
a STI value in a first range of approximately between 9 and 12, a second range of approximately between 5 and 20,
and in any event should be within a third range approximately between 2 and 30.
[0038] A composition of one example water-based texture material formulation of the present invention should have
a surface tension of texture flow in concentrate form in a first range of approximately between 30 and 40 mN/m, a second
range of approximately between 25 and 60 mN/m, and in any event should be within a third range approximately between
20 and 70 mN/m, more preferred in and most preferred in.
[0039] An aerosol material is formed by combining the concentrate portion as set forth in Table B-1 with a propellant
material and foaming agent as set forth in the following Table B-2. The values in the second and third columns of the
following Table B-2 are measured as percentage weight of the aerosol material that is arranged within the aerosol
assembly 22.

[0040] The propellant material is any hydrocarbon propellant material compatible with the remaining components of
the aerosol material. The hydrocarbon propellant is typically one or more liquidized gases either organic (such as dimethyl

Table B-2

Material First Range Second Range

Concentrate portion 80-89.5 75-92

First propellant material 10-18 8-20

Second propellant material 0.5-2.0 0-5
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ether, alkanes that contain carbons less than 6, either straight chain or branched structure, or any organic compounds
that are gaseous in normal temperature), or inorganic (such as carbon dioxide, nitrogen gas, or compressed air). The
propellants used in current formulations are dimethyl ether (DME) and A-70.
[0041] The following Table B-3 contains a specific example of the first example formulation of a concentrate portion
of a solvent-based texture material that may be used to form the texture material 30 in the example aerosol dispensing
system 20. The values in the second and third columns of the following Table B-3 are measured as percentage weight
of a concentrate portion of the texture material.

[0042] An aerosol material is formed by combining the concentrate portion as set forth in Table B-3 with a propellant
material and foaming agent as set forth in the following Table B-4. The values in the second and third columns of the
following Table B-4 are measured as percentage weight of the aerosol material that is arranged within the aerosol
assembly 22.

[0043] The propellant material is any hydrocarbon propellant material compatible with the remaining components of
the aerosol material. The hydrocarbon propellant is typically one or more liquidized gases either organic (such as dimethyl
ether, alkanes that contain carbons less than 6, either straight chain or branched structure, or any organic compounds
that are gaseous in normal temperature), or inorganic (such as carbon dioxide, nitrogen gas, or compressed air). The
propellants used in current formulations are dimethyl ether (DME) and A-70.
[0044] Turning now to Figure 4, the example aerosol assembly 22 will now be described in further detail. The example
aerosol assembly 22 comprises a container assembly 40, a valve assembly 42, and a dip tube 44. Figures 2 and 4
illustrate that the container assembly 40 comprises a container 50, a cap 52, a cup 54, and a bottom plate 56. The cap
52 is connected to the container 50 at a crimp portion 58. The bottom plate 56 is attached to the container 50. The cup
54 is supported by the cap 52 to form the container assembly 40. The valve assembly 42 comprises a valve housing 60
and a valve stem 62. The valve housing 60 is supported by the cup 54 such that fluid may flow into and out of the
container assembly 40 only through the valve assembly 42. The valve assembly 42 is normally resiliently biased into a
closed configuration in which fluid flow into and out of the container assembly 40 is substantially prevented. Displacing
the valve stem 62 towards the valve housing 60 places the valve assembly 42 in an open configuration to allow fluid

Table B-3

Material Function Example First Range Second Range

Water Solvent 34.38% 20-40% 15-60%

Optigel WX First thickener (clay type) 1.12% 0.5-2.5% 0.3-5.0%

Rhoboline 675 De-foamer 0.08% 0.1-1% 0.0-3%

Ticagel Konjac High Viscosity Second thickener (polymer type) 0.11% 0.05-2.0% 0.01-5.0%

Sodium nitrite First corrosion inhibitor 0.25% 0.1-1.0% 0-2.0%

Bioban Biocide 0.21% 0.1-1.1% 0-3.0%

Mergal 174 Biocide 0.20% 0.1-1.1% 0-3.0%

Walpol DX-101 Binder 4.66% 2.0-7.0% 1.0-10.0%

KTTP Wetting/dispersing agent 0.50% 0.02-1.0% 0-3.0%

Afilan AKT 300 Second corrosion inhibitor 0.36% 0.1-2.0% 0-3%

Imasco 200-X CaC03 First filler 53.83% 35-70% 20-80%

Nicron 403 talc Second filler 4.66% 0.2-10.0% 0-20%

Table B-4

Material Function Example First Range Second Range

Concentrate portion Texture Base 85 80-89.5 75-92

DME First Propellant 14 10-18 8-20

A-70 Second Propellant 1.0 0.5-2.0 0-5
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flow into and out of the container assembly 40. The dip tube 44 extends from the valve housing 60 to a bottom portion
of the container assembly 40.
[0045] A valve assembly such as Model No. SV-77, vertical action valve, from Summit Packaging Systems, with a
male valve stem may be used as the valve assembly 42. Other aerosol valves such as Model AR83 from Aptar Group,
Inc. or valves from Clayton Valve Corporation such as Model No. 1001000703, may be used, perhaps with slight mod-
ification to the actuator assembly to accommodate fluid communication between the valve assembly 42 and the outlet
tube(s) 26.
[0046] Figure 4 further illustrates that the actuator assembly 24 comprises an actuator housing 120, a trigger 122, an
adapter 124, an outlet member 126, and a lock member 128.
[0047] As shown in Figures 4 and 6, the actuator housing 120 comprises first and second rail portions 130a and 130b,
a plurality of clip projections 132, a plurality of stop projections 134, and a pair of outlet projections 138 (only one visible).
The actuator housing 120 further defines a trigger opening 140, first and second pivot openings 142a and 142b, an
outlet channel 144, a lock opening 146, and a locating recess 148.
[0048] The example trigger 122 defines a finger wall 150, first and second lever portions 152a and 152b, and first and
second pivot portions 154a and 154b, a return portion 156, and a lock portion 158. The finger wall 150 is arranged
between the biasing portion 156 and the lock portion 158. The lever portions 152a and 152b are offset in a first direction
from a trigger reference plane defined by the first and second pivot portions 154a and 154b and the stop portion 156.
The biasing portion 156 is offset in a second direction from the trigger reference plane.
[0049] The adapter 124 comprises a stem portion 160, an outlet portion 162, an outlet divider 164, and first and second
slot projections 166a and 166b. The adapter 124 defines an adapter opening 170. The stem portion 160 defines a stem
cavity 172. The outlet portion 162 defines an outlet cavity 174 that is divided into first and second outlet cavity portions
174a and 174b by the outlet divider 164. First and second lever projections 176a and 176b extend from the adapter 124.
First and second rail slots 178a and 178b are formed in the slot projections 166a and 166b, respectively. Although the
example stem portion 160 defines a stem cavity 172 configured to engage the example valve stem 62, the stem portion
160 may be configured as a projection adapted to engage a valve assembly using a female actuator. The size and
dimensions of the stem portion 160 may thus be altered as necessary to accommodate different valve assemblies having
different dimensions and actuator configurations.
[0050] The outlet member 126 comprises a perimeter wall 180 defining an outlet passage 182 and a pair of attachment
projections 184 (only one visible).
[0051] As perhaps best shown in Figures 4 and 12, the example lock member 128 comprises a handle portion 190,
lock portion 192, spacing portion 194, and locating projection 196. The lock portion 192 is inserted through the lock
opening 146 such that the lock portion 192 is inside the actuator housing 120 and the handle portion 190 is outside of
the actuator housing 120. The spacing portion 194 is approximately the same dimension as a thickness of the actuator
housing 120 around the lock opening 146. Rotation of the handle portion 190 places the lock member 128 in a latched
position as shown in Figure 4 and an unlatched position as shown in Figures 13 and 14. The lock portion 192 engages
the trigger 122 when the trigger 122 is in the first position and the lock member 128 is in the latched position to prevent
movement of the trigger 122 out of the first position. When the lock member 128 is in the unlatched position, the lock
portion 192 no longer engages the trigger 122, and the trigger 122 may be displaced out of the first position. The locking
projection 196 engages one of the locating recesses 148 to secure the lock member 128 in either the latched position
or the unlatched position.
[0052] To assemble the actuator assembly 24, the adapter 124 is detachably attached to the outlet tubes 26a and
26b as shown, for example, in Figures 4, 7, 11, 13, and 14. At the same time, the outlet projections 138 receive the
attachment projections 184 to detachably attach the outlet member 126 to the actuator housing 120 such that the outlet
member 126 is located within the outlet channel 144. The adapter 124 is then arranged such that the rail slots 178a and
178b receive the rail portions 130a and 130b to allow limited linear movement of the adapter 124 relative to the actuator
housing 120. The outlet tubes 26a and 26b are inserted into the outlet passage 182 such that outlet passageways 28a
and 28b are substantially flush with the surface of the actuator housing 120 surrounding the outlet opening 144.
[0053] The trigger 122 is next arranged within the trigger opening 140 such that the finger wall 150 is located outside
the actuator housing 120, the lever portions 152a and 152b engage the lever projections 176a and 176b, and the pivot
portions 154a and 154b engage the pivot openings 142a and 142b, respectively. In this configuration, the trigger 122 is
rotatable relative to the actuator housing 120 between a first position as shown in Figure 4 and a second position as
shown in Figures 13 and 14. In the first example aerosol dispensing system 20, the return portion 156 engages the
actuator housing 120 such that the return portion 156 is un-deformed when the trigger 122 is in the first position and
deforms when the trigger 122 is pivoted into the second position. The return portion 156 is resiliently deformable such
that the return portion 156 biases the trigger 122 from the second position towards the first position.
[0054] As generally described above, the lock member 128 is supported by the actuator housing 120 for rotation
between the latched position as shown in Figures 1, 3, 4, and 7 and the unlatched position as shown in Figures 2, 13,
and 14. With the lock member 128 in the locked position and the trigger member 122 in the first position, the lock member
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128 engages the lock portion 158 of the trigger member 122 to inhibit movement of the trigger member 122 out of the
first position. With the lock member 128 in the unlocked position, the lock member 128 does not engage the lock portion
158, and the trigger member 122 may be moved from the first position towards the second position.
[0055] With the actuator assembly 24 formed as described above, the actuator assembly 24 is next attached to the
aerosol assembly 22 to form the aerosol dispensing system 20. In particular, the actuator assembly 24 and outlet tubes
26a and 26b supported thereby are displaced such that the crimp portion 58 of the container assembly 40 is arranged
between the clip projections 132 and the stop projections 134. At the same time, the valve stem 62 enters the stem
cavity 172 defined by the adapter 124. At this point, a dispensing path is defined that extends from the interior of the
container assembly 40, through the dip tube 44, through the valve housing 60, through the valve stem 62, through the
adapter opening 170, through the outlet tubes 26a and 26b, and out through the outlet passageways 28a and 28b.
[0056] With the lock member 128 in the unlocked position, applying pressure on the finger wall 150 as shown by the
arrow in Figure 13 causes the trigger 122 to rotate from the first position towards the second position. The geometry of
the trigger 122 and the arrangement of the lever portions 152a and 152b relative to the pivot portions 154a and 154b
translates the pivoting movement of the trigger 122 into linear movement adapter 124 towards the valve housing 60.
When the trigger 122 is in the first position, the valve assembly 42 is in its closed configuration. When the trigger 122 is
in the second position, the valve assembly 42 is in its open configuration. The internal biasing force applied between
the valve housing 60 and the valve stem 62 is added to the biasing force applied by the return portion 156 on the trigger
122 to bias the trigger 122 into the first position.
[0057] Turning now to Figures 8-11 of the drawing, it can be seen that an effective cross-sectional area of the dispensing
path at the adapter opening 170 is smaller than an effective cross-sectional area of the dispensing path created by the
cumulative cross-sectional areas of the outlet passageways 28a and 28b defined by the outlet tubes 26a and 26b.
Further, the adapter opening 170 is offset from the outlet tubes 26a and 26b such that a restriction is formed at the
juncture of the adapter opening and the outlet passageway 28a and 28b. The following Table C-1 contains the cross-
sectional area of the example adapter opening 170 and the cumulative cross-sectional area of the outlet passageways
28a and 28b:

[0058] Turning now to Figures 15-17 of the drawing, depicted therein is a second example adapter 220 that may be
used in place of the first example adapter 124 described above. The second example adapter 220 comprises a stem
portion 230, an outlet portion 232, and first and second slot projections 234a and 234b. The second example adapter
220 defines an adapter opening 240. The stem portion 230 defines a stem cavity 242. The outlet portion 232 defines
an outlet cavity 244. First and second lever projections 246a and 246b extend from the adapter 220. First and second
rail slots 248a and 248b are formed in the slot projections 246a and 246b, respectively.
[0059] The second example adapter 220 is configured to engage only a single outlet tube 26, which defines an outlet
passageway 28. Accordingly, an effective cross-sectional area of the dispensing path at the adapter opening 240 is
similar to the cross-sectional area of the dispensing path created by the outlet passageway 28 defined by the single
outlet tube 26. The adapter opening 240 is offset from the single outlet tube 26 such that a restriction is formed at the
juncture of the adapter opening 240 and the outlet passageway 28. The following Table C-2 contains the cross-sectional
area of the example adapter opening 240 and the cross-sectional area of the outlet passageway 28:

[0060] Turning now to Figures 18 and 19 of the drawing, depicted therein is a third example adapter 250 that may be
used in place of the first example adapter 124 described above. The third example adapter 250 comprises a stem portion
260, an outlet portion 262, an outlet divider 264, and first and second slot projections 266a and 266b. The third example
adapter 250 defines an adapter opening 270. The stem portion 260 defines a stem cavity 172. The outlet portion 262

Table C-1

Dimension Example First Preferred Range Second Preferred Range

adapter opening 12.97 mm2 6 mm2-13 mm2 12 mm-32 mm2

outlet passageways 19.24 mm2 2 mm2-20 mm2 13mm2 -80 mm2

Table C-2

Dimension Example First Preferred Range Second Preferred Range

adapter opening 12.97 mm2 6 mm2-13 mm2 12 mm2-32 mm2

outlet passageway 9.62 mm2 1mm2-10 mm2 8 mm2-40 mm2
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defines an outlet cavity 274 that is divided into first, second, and third outlet cavity portions 174a, 174b, and 174c by the
outlet divider 264. First and second lever projections 276a and 276b extend from the adapter 250. First and second rail
slots 278a and 278b are formed in the slot projections 266a and 266b, respectively.
[0061] The third example adapter 250 is configured to engage only three outlet tubes 26a, 26b, and 26c, each defining
an outlet passageway 28a, 28g, and 28c. Accordingly, an effective cross-sectional area of the dispensing path at the
adapter opening 270 is less than the cumulative cross-sectional area of the dispensing path created by the outlet
passageways 28a, 28b, and 28c defined by the three outlet tubes 26a, 26b, and 26c. The adapter opening 270 is offset
from the outlet tubes 26a, 26b, and 26c such that a restriction is formed at the juncture of the adapter opening 270 and
the outlet passageways 28a, 28b, and 28c. The following Table C-3 contains examples of the cross-sectional area of
the example adapter opening 270 and the cumulative cross-sectional areas of the outlet passageways 28a, 28b, and 28c:

[0062] From the foregoing, it should be apparent that the present invention may be embodied in forms other than
those specifically discussed above. The scope of the present invention should thus be determined by the claims appended
hereto and not the foregoing detailed description of examples of the invention.

Claims

1. An aerosol dispensing system for forming a texture layer on a target surface, comprising:

an aerosol assembly adapted to contain acoustic texture material, where
the aerosol assembly comprises
a container assembly, and
a valve assembly arrange to operate in open and closed configurations, where
the valve assembly is biased in the closed position, and
the valve assembly is supported by the container assembly such that the acoustic texture material is allowed
to flow out of the container assembly when the valve assembly is in the open configuration and the acoustic
texture material is prevented from flowing out of the container when the valve assembly is in the closed config-
uration;
an actuator assembly comprising
a housing,
a trigger, and
an adapter defining an adapter opening, where the housing supports the trigger for pivoting movement between
first and second trigger positions,
the housing supports the adapter member for sliding movement between first and second adapter positions,
the trigger engages the adapter to displace the adapter from the first adapter position to the second adapter
position as the trigger moves from the first trigger position to the second trigger position, and
the adapter engages the valve assembly such that the valve assembly is in the closed configuration when the
adapter is in the first adapter position,
the adapter moves the valve assembly into the open configuration when the adapter is in the second adapter
position, and
when the valve assembly is in the open configuration, acoustic texture material flows from the valve assembly
and through the adapter opening; and
at least one outlet tube defining an outlet passageway and an outlet opening; where
the adapter supports the at least one outlet tube such that
acoustic texture material flowing through the adapter opening when the valve assembly is in the open config-
uration flows into the outlet passageway, and
the outlet tube is arranged such that acoustic texture material flowing through the outlet passageway flows out
of the outlet opening and out of the housing.

Table C-3

Dimension Example First Preferred Range Second Preferred Range

adapter opening 12.97 mm2 6 mm2-13 mm2 12 mm2-32 mm2

outlet passageways 25.65 mm2 6 mm2-26 mm2 25 mm2-100 mm2
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2. An aerosol dispensing system as recited in claim 1, in which:

the actuator assembly further comprises a lock member supported by the housing for movement between first
and second lock positions;
the lock member prevents movement of the trigger out of the first trigger position when the lock member is in
the first lock position; and
the lock member allow of the trigger from the first trigger position to the second trigger position when the lock
member is in the second lock position.

3. An aerosol dispensing system as recited in claim 1 or claim 2, in which:

the housing defines an outlet channel;
the actuator assembly further comprises an outlet member supported by the housing within the outlet channel;
and
the outlet member supports the at least one outlet tube such that acoustic texture material flowing out of the
outlet opening passes through the outlet channel.

4. An aerosol dispensing system as recited in any preceding claim, in which the adapter defines:

a stem portion adapted to engage the valve assembly; and
an outlet portion adapted to engage the outlet tubes.

5. An aerosol dispensing system as recited in any preceding claim, in which:

the stem portion defines a stem cavity for receiving a stem of the valve assembly; and
the outlet portion defines an outlet cavity for receiving an end of the at least one outlet tube.

6. An aerosol dispensing system as recited in any preceding claim, comprising one outlet tube.

7. An aerosol dispensing system as recited in any one of claims 1 to 5, comprising a plurality of the outlet tubes, where
the adapter supports the plurality of the outlet tubes such that:

acoustic texture material flowing through the adapter opening when the valve assembly is in the open config-
uration flows into the outlet passageways of the plurality of outlet tubes, and
the outlet tubes are arranged such that acoustic texture material flowing through the outlet passageways flows
out of the outlet openings and out of the housing.

8. An aerosol dispensing system as recited in any one of claims 1 to 5 or 7, comprising two outlet tubes.

9. An aerosol dispensing system as recited in any one of claims 1 to 5 or 7, comprising three outlet tubes.

10. An dispensing system as recited in any preceding claim, in which a return portion of the trigger engages the housing
such that return portion resiliently deforms when the trigger moves from the first position to the second position to
bias the trigger towards the first position.

11. An aerosol dispensing system as recited in any preceding claim, in which the acoustic texture material comprises:

a first solvent, where the first solvent comprises between 0% and 15% by weight of a concentrate portion of the
acoustic texture material;
a second solvent, where the second solvent comprises between 0% and 30% by weight of the concentrate
portion of the acoustic texture material;
a diluent, where the diluent comprises between 0% and 20% by weight of the concentrate portion of the acoustic
texture material;
a binder, where the binder comprises between 2% and 15% by weight of the concentrate portion of the acoustic
texture material;
a thickener, where the thickener comprises between 0.5% and 3% by weight of the concentrate portion of the
acoustic texture material;
a dispersing agent, where the dispersing agent comprises between 0.1% and 2% by weight of the concentrate
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portion of the acoustic texture material; and
a filler, where the filler comprises between 30% and 90% by weight of the concentrate portion of the acoustic
texture material.

12. An aerosol dispensing system as recited in any preceding claim, in which the acoustic texture material comprises:

a first solvent, where the first solvent comprises between 2% and 10% by weight of a concentrate portion of the
acoustic texture material;
a second solvent, where the second solvent comprises between 2% and 20% by weight of the concentrate
portion of the acoustic texture material;
a diluent, where the diluent comprises between 2% and 15% by weight of the concentrate portion of the acoustic
texture material;
a binder, where the binder comprises between 5% and 10% by weight of the concentrate portion of the acoustic
texture material;
a thickener, where the thickener comprises between 1% and 2.5% by weight of the concentrate portion of the
acoustic texture material;
a dispersing agent, where the dispersing agent comprises between 0.1% and 1% by weight of the concentrate
portion of the acoustic texture material; and
a filler, where the filler comprises between 40% and 80% by weight of the concentrate portion of the acoustic
texture material.

13. An aerosol dispensing system as recited in any preceding claim, in which the acoustic texture material comprises:

a solvent, where the solvent comprises between 15% and 60% by weight of a concentrate portion of the acoustic
texture material;
a thickener, where the thickener comprises between 0.31% and 10.0% by weight of the concentrate portion of
the acoustic texture material;
a de-foamer, where the de-foamer comprises between 0.0% and 3.0% by weight of the concentrate portion of
the acoustic texture material;
a corrosion inhibitor, where the corrosion inhibitor comprises between 0% and 5.0% by weight of the concentrate
portion of the acoustic texture material;
a biocide, where the biocide comprises between 0% and 6% by weight of the concentrate portion of the acoustic
texture material;
a binder, where the binder comprises between 1.0% and 10.0% by weight of the concentrate portion of the
acoustic texture material;
a dispersing agent, where the dispersing agent comprises between 0.0% and 3.0% by weight of the concentrate
portion of the acoustic texture material; and
a filler, where the filler comprises between 20% and 90% by weight of the concentrate portion of the acoustic
texture material.

14. An aerosol dispensing system as recited in any preceding claim, in which the acoustic texture material comprises:

a solvent, where the solvent comprises between 20% and 40% by weight of a concentrate portion of the acoustic
texture material;
a thickener, where the thickener comprises between 0.55% and 4.5% by weight of the concentrate portion of
the acoustic texture material;
a de-foamer, where the de-foamer comprises between 0.1 % and 1.0% by weight of the concentrate portion of
the acoustic texture material;
a corrosion inhibitor, where the corrosion inhibitor comprises between 0.2% and 3.0% by weight of the concen-
trate portion of the acoustic texture material;
a biocide, where the biocide comprises between 0.2% and 2.2% by weight of the concentrate portion of the
acoustic texture material;
a binder, where the binder comprises between 2.0% and 7.0% by weight of the concentrate portion of the
acoustic texture material;
a dispersing agent, where the dispersing agent comprises between 0.02% and 1.0% by weight of the concentrate
portion of the acoustic texture material; and
a filler, where the filler comprises between 35.2% and 80% by weight of the concentrate portion of the acoustic
texture material.
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15. A method of forming a texture layer on a target surface, comprising the steps of:

providing an aerosol assembly adapted to contain acoustic texture material, where the aerosol assembly com-
prises

a container assembly, and
a valve assembly arrange to operate in open and closed configurations, where the valve assembly is biased
in the closed position; and

supporting the valve assembly on the container assembly such that the acoustic texture material is allowed to
flow out of the container assembly when the valve assembly is in the open configuration and the acoustic texture
material is prevented from flowing out of the container when the valve assembly is in the closed configuration;
providing an actuator assembly comprising a housing, a trigger, and an adapter defining an adapter opening;
supporting the adapter member on the housing for sliding movement between first and second adapter positions
such that the valve assembly is in the closed configuration when the adapter is in the first adapter position, the
adapter moves the valve assembly into the open configuration when the adapter is in the second adapter
position, and, when the valve assembly is in the open configuration, acoustic texture material flows from the
valve assembly and through the adapter opening;
supporting the trigger on the housing for pivoting movement between first and second trigger positions such
that the trigger engages the adapter to displace the adapter from the first adapter position to the second adapter
position as the trigger moves from the first trigger position to the second trigger position;
providing at least one outlet tube defining an outlet passageway and an outlet opening;
arranging the at least one outlet tube such that the adapter supports the at least one outlet tube;
displacing the trigger member into the second trigger position such that valve assembly is in the open config-
uration to allow acoustic texture material to flow through the adapter opening, through the outlet passageway,
out of the outlet opening, and out of the housing.

16. A method as recited in claim 15, further comprising the steps of:

arranging a lock member to prevent movement of the trigger out of the first trigger position; and
arranging the lock member to allow the trigger to be moved from the first trigger position to the second trigger
position.

17. A method as recited in claim 15 or claim 16, further comprising the step of arranging a return portion of the trigger
to engage the housing such that return portion resiliently deforms when the trigger moves from the first position to
the second position to bias the trigger towards the first position.

18. An acoustic texture material concentrate comprising:

a first solvent, where the first solvent comprises between 2% and 10% by weight of the acoustic texture material
concentrate;
a second solvent, where the second solvent comprises between 2% and 20% by weight of the acoustic texture
material concentrate;
a diluent, where the diluent comprises between 2% and 15% by weight of the acoustic texture material concen-
trate;
a binder, where the binder comprises between 5% and 10% by weight of the acoustic texture material concen-
trate;
a thickener, where the thickener comprises between 1% and 2.5% by weight of the acoustic texture material
concentrate;
a dispersing agent, where the dispersing agent comprises between 0.1 % and 1% by weight of the acoustic
texture material concentrate; and
a filler, where the filler comprises between 40% and 80% by weight of the acoustic texture material concentrate.

19. An acoustic texture material concentrate as recited in claim 18, in which:

the solvent comprises between 15% and 60% by weight of the acoustic texture material concentrate;
the thickener comprises between 0.31% and 10.0% by weight of the acoustic texture material concentrate;
the de-foamer comprises between 0.0% and 3.0% by weight of the acoustic texture material concentrate;
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the corrosion inhibitor comprises between 0% and 5.0% by weight of the acoustic texture material concentrate;
the biocide comprises between 0% and 6% by weight of the acoustic texture material concentrate;
the binder comprises between 1.0% and 10.0% by weight of the acoustic texture material concentrate;
the dispersing agent comprises between 0.0% and 3.0% by weight of the acoustic texture material concentrate;
and
the filler comprises between 20% and 90% by weight of the acoustic texture material concentrate.

20. An acoustic texture material concentrate comprising:

a solvent, where the solvent comprises between 15% and 60% by weight of the acoustic texture material
concentrate;
a thickener, where the thickener comprises between 0.31% and 10.0% by weight of the acoustic texture material
concentrate;
a de-foamer, where the de-foamer comprises between 0.0% and 3.0% by weight of the acoustic texture material
concentrate;
a corrosion inhibitor, where the corrosion inhibitor comprises between 0% and 5.0% by weight of the acoustic
texture material concentrate;
a biocide, where the biocide comprises between 0% and 6% by weight of the acoustic texture material concen-
trate;
a binder, where the binder comprises between 1.0% and 10.0% by weight of the acoustic texture material
concentrate;
a dispersing agent, where the dispersing agent comprises between 0.0% and 3.0% by weight of the acoustic
texture material concentrate; and
a filler, where the filler comprises between 20% and 90% by weight of the acoustic texture material concentrate.

21. An acoustic texture material concentrate as recited in claim 20, in which:

the solvent comprises between 20% and 40% by weight of the acoustic texture material concentrate;
the thickener comprises between 0.55% and 4.5% by weight of the acoustic texture material concentrate;
the de-foamer comprises between 0.1 % and 1.0% by weight of the acoustic texture material concentrate;
the corrosion inhibitor comprises between 0.2% and 3.0% by weight of the acoustic texture material concentrate;
the biocide comprises between 0.2% and 2.2% by weight of the acoustic texture material concentrate;
the binder comprises between 2.0% and 7.0% by weight of the acoustic texture material concentrate;
the dispersing agent comprises between 0.02% and 1.0% by weight of the acoustic texture material concentrate;
and
the filler comprises between 35.2% and 80% by weight of the acoustic texture material concentrate.
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