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VALVE AND FILTER SYSTEM FOR A GRAVITY FEED SPRAY CONTAINER

BACKGROUND

[0001] The invention relates generally to spray devices, and, more particularly, to

liquid supply containers for spray devices.

[0002] Spray coating devices are used to apply a spray coating to a wide variety of
target objects. Spray coating devices often include many reusable components, such
as a container to hold a liquid coating material (e.g., paint) on a gravity feed spray
device. Unfortunately, a considerable amount of time is spent cleaning these reusable
components. Furthermore, the liquid coating material is often mixed and then
transferred from a mixing cup to the container coupled to the gravity feed spray
device. Accordingly, a considerable amount of time is spent to prepare and transfer

liquid coating material to the container and to then clean the container after use.

BRIEF DESCRIPTION

[0003] In a first embodiment, a system, including a gravity fed container assembly,
including a container, a lid configured to cover a chamber in the spray coating supply
container, wherein the chamber is configured to hold a spray material, a filter
assembly within the chamber and configured to filter the spray material in the
chamber, and a valve coupled to the filter assembly and configured to open when the
container couples to a spray device, wherein the valve is configured to move the filter
assembly from a first position to a second position, wherein the first position blocks
the filter assembly from filtering the spray material and the second position enables

filtering of the spray material.

[0004] In a second embodiment, a system, including, a gravity fed container assembly
including, a container comprising an intake, a chamber, and an outlet, and a valve
configured to open and close the outlet, the valve including, an annular portion
configured to form a seal with the container, and a base portion comprising ribs or

panels configured to allow a fluid to pass through the valve in an open position.



WO 2014/116428 PCT/US2014/010730

[0005] In a third embodiment, a method, including filtering a spray material in a
container via a filter assembly, and biasing a valve in the container from an open
position toward a closed position relative to an outlet, wherein the valve is configured
to move from the closed position to the open position upon attachment of the

container to a spray device.

DRAWINGS

[0006] 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:

[0007] FIG. 1 is a cross-sectional side view of an embodiment of a gravity fed

container assembly coupled to a spray coating device FIG. 1;

[0008] FIG. 2 is a perspective view of an embodiment of a filter assembly and a

valve;

[0009] FIG. 3 is a cross-sectional side view of an embodiment of the gravity fed

container assembly in a closed position;

[0010] FIG. 4 is a cross-sectional side view of an embodiment of the gravity fed

container assembly in an open position;

[0011] FIG. 5 is a cross-sectional side view of an embodiment of the gravity fed

container assembly in an open position; and

[0012] FIG. 6 is a flow chart illustrating an embodiment of a spray coating process

utilizing the gravity fed container assembly of FIG. 1.

DETAILED DESCRIPTION

[0013] One or more specific embodiments of the present invention will be described

below. In an effort to provide a concise description of these embodiments, all features
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of an actual implementation may not be described in the specification. It should be
appreciated that in the development of any such actual implementation, as in any
engineering or design project, numerous implementation-specific decisions must be
made to achieve the developers’ specific goals, such as compliance with system-
related and business-related constraints, which may vary from one implementation to
another. Moreover, it should be appreciated that such a development effort might be
complex and time consuming, but would nevertheless be a routine undertaking of
design, fabrication, and manufacture for those of ordinary skill having the benefit of

this disclosure.

[0014] When introducing elements of various embodiments of the present invention,
the articles “a,” “an,” “the,” and “said” arc intended to mean that there are one or
more of the elements. The terms “comprising,” “including,” and “having” are
intended to be inclusive and mean that there may be additional elements other than the

listed elements.

[0015] The present disclosure is generally directed to a spray coating gun assembly
with a gravity fed container assembly. More specifically, the disclosure is directed to
a disposable/recyclable container with an integrated valve and filter assembly, which
has the valve normally closed or biased toward a closed position to contain a stored
liquid coating material. The integrated valve and filter assembly enables a user to
add, measure, and mix a liquid coating material in a single container before
attachment to a spray coating gun. The ability to add, measure, and mix a liquid
coating material in a single container reduces preparation time and waste of liquid
coating material. Upon connecting the container assembly to a spray coating gun, the
valve may automatically move to an open position and/or a manual actuator may be
used to open the valve. Furthermore, the gravity fed container assembly may bias the
valve toward a closed position enabling a user to separate the container after spraying,
thus saving unsprayed liquid coating material for later use. In some embodiments, the
filter assembly itself may function as a spring (e.g., providing a spring biasing force)
to bias the valve toward a closed position. In other embodiments, a spring may bias

the valve toward a closed position. In still other embodiments, the valve may
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automatically open and remain open upon connecting the gravity fed container to the

spray coating gun.

[0016] FIG. 1 is a cross-sectional side view illustrating an embodiment of the spray
coating gun assembly 10. The spray coating gun assembly includes a spray coating
gun 12, an air supply 14, and a gravity fed container assembly 16. As illustrated, the
spray coating gun 12 includes a spray tip assembly 18 coupled to a body 20. The
spray tip assembly 18 includes a liquid delivery tip assembly 22, which may be
removably inserted into a receptacle 24 of the body 20. For example, a plurality of
different types of spray coating devices may be configured to receive and use the
liquid delivery tip assembly 22. The spray tip assembly 18 also includes a spray
formation assembly 26 coupled to the liquid delivery tip assembly 22. The spray
formation assembly 26 may include a variety of spray formation mechanisms, such as
air, rotary, and electrostatic atomization mechanisms. However, the illustrated spray
formation assembly 26 comprises an air atomization cap 28, which is removably
secured to the body 20 via a retaining nut 30. The air atomization cap 28 includes a
variety of air atomization orifices, such as a central atomization orifice 32 disposed
about a liquid tip exit 34 from the liquid delivery tip assembly 22. The air
atomization cap 28 may also have one or more spray shaping air orifices, such as
spray shaping orifices 36, which use air jets to force the spray to form a desired spray
pattern (e.g., a flat spray). The spray formation assembly 26 may also include a
variety of other atomization mechanisms to provide a desired spray pattern and

droplet distribution.

[0017] The body 20 of the spray coating gun 12 includes a variety of controls and
supply mechanisms for the spray tip assembly 18. As illustrated, the body 20 includes
a liquid delivery assembly 38 having a liquid passage 40 extending from a liquid inlet
coupling 42 to the liquid delivery tip assembly 22. The liquid delivery assembly 38
also includes a liquid valve assembly 44 to control liquid flow through the liquid
passage 40 and to the liquid delivery tip assembly 22. The illustrated liquid valve
assembly 44 has a needle valve 46 extending movably through the body 20 between
the liquid delivery tip assembly 22 and a liquid valve adjuster 48. The liquid valve

adjuster 48 is rotatably adjustable against a spring 50 disposed between a rear section
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52 of the needle valve 46 and an internal portion 54 of the liquid valve adjuster 48.
The needle valve 46 is also coupled to a trigger 56, such that the needle valve 46 may
be moved inwardly away from the liquid delivery tip assembly 22 as the trigger 56 is
rotated counter clockwise about a pivot joint 58. However, any suitable inwardly or
outwardly openable valve assembly may be used within the scope of the present
technique. The liquid valve assembly 44 also may include a variety of packing and
seal assemblies, such as packing assembly 60, disposed between the needle valve 46

and the body 20.

[0018] An air supply assembly 62 is also disposed in the body 20 to facilitate
atomization at the spray formation assembly 26. The illustrated air supply assembly
62 extends from an air inlet coupling 64 to the air atomization cap 28 via air passages
66 and 68. The air supply assembly 62 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 62 includes an air valve assembly 70 coupled to the trigger 56, such that
rotation of the trigger 56 about the pivot joint 58 opens the air valve assembly 70 to
allow air flow from the air passage 66 to the air passage 68. The air supply assembly
62 also includes an air valve adjustor 72 to regulate the air flow to the air atomization
cap 28. As illustrated, the trigger 56 is coupled to both the liquid valve assembly 44
and the air valve assembly 70, such that liquid and air simultancously flow to the
spray tip assembly 18 as the trigger 56 is pulled toward a handle 74 of the body 20.
Once engaged, the spray coating gun 12 produces an atomized spray with a desired

spray pattern and droplet distribution.

[0019] In the illustrated embodiment of FIG. 1, the gravity fed container assembly 16
and the air supply 14 provide a respective liquid coating material and air to the spray
coating gun 12. The air supply 14 enables the spray coating gun 12 to spray and
shape the liquid coating material exiting the gravity fed container assembly 16. The
air supply 14 couples to the spray gun 12 at air inlet coupling 64 and supplies air via
air conduit 76. Embodiments of the air supply 14 may include an air compressor, a
compressed air tank, a compressed inert gas tank, or a combination thereof. In the

illustrated embodiment, the gravity fed container assembly 16 is directly mounted to
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the spray coating gun 12 to supply a liquid coating material (e.g., a solvent, paint,
sealer, stain, etc.) to the spray coating gun 12. The illustrated gravity fed container
assembly 16 includes a spray coating supply container 78, a lid 80, a filter assembly

82, a valve 84, and an adapter 86.

[0020] In certain embodiments, all or some of the components in the gravity fed
container assembly 16 may be designed for a single use application (i.c., the spray
coating supply container 78, the lid 80, the filter assembly 82, and the valve 84). The
components in the gravity fed container assembly 16 may be made of a disposable
and/or recyclable material, such as a transparent or translucent plastic, a fibrous or
ccllulosic material, a non-metallic material, or some combination thercof.  For
example, the gravity fed container assembly 16 may be made entirely (e.g., 100
percent) or substantially (e.g., greater than 75, 80, 85, 90, 95, 99 percent) from a
disposable and/or recyclable material. Embodiments of a gravity fed container
assembly 16 include a material composition consisting essentially or entirely of a
polymer, e.g., polyethylene. Embodiments of a fibrous container assembly 140
include a material composition consisting essentially or entirely of natural fibers (e.g.,
vegetable fibers, wood fibers, animal fibers, or mineral fibers) or synthetic/man-made
fibers (e.g., cellulose, mineral, or polymer). Examples of cellulose fibers include
modal or bamboo. Examples of polymer fibers include nylon, polyester, polyvinyl

chloride, polyolefins, aramids, polyethylene, elastomers, and polyurethane.

[0021] FIG. 2 is a perspective view of an embodiment of the filter assembly 82
coupled to the valve 84. In certain embodiments, the filter assembly 82 and the valve
84 may be a single component, ¢.g., integrated together as one-piece. In other
embodiments, the filter assembly 82 and the valve 84 may be separate components
coupled together for use in the gravity fed container assembly 16. The filter assembly
82 includes an outer ring 86, an inner disc 88, support arms 90, and a filter or mesh
92. The mesh 92 may have a mesh spacing or opening size of equal, lesser than, or
greater than approximately 50, 75, 100, 125, 150, 175, 200, 225, or 250 microns for
filtering a liquid coating material exiting the gravity fed container assembly 16. In
certain embodiments, the filter or mesh 92 may include a sheet of filter material or

screen material, such as a paper filter, a metal or plastic screen, or a membrane sheet.
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The mesh 92 and support arms 90 extend from the outer ring 86 to the inner disc 88.
The support arms 90 may support the mesh (e.g., one sheet of conical mesh) and/or
provide a connection point for different segments of mesh 92 (i.e., mesh segments
may stretch between and couple to neighboring support arms 90). The arms 90 may
be made out of a recyclable material, such as plastic. In the present embodiment,
there are three support arms 90, but in other embodiments there may be different
numbers of support arms (e.g., 1, 2, 3, 4, 5, etc.). As explained above, the filter
assembly 82 couples to the valve 84. The valve 84 includes an annular portion 94 and
a base portion 96. The annular and base portions 94 and 96 may be made of
recyclable materials such as plastic. The annular portion 94 enables the filter
assembly 82 to couple to the valve 84 and to form a seal with the spray coating supply
container 78. In the present embodiment, the base portion 96 includes ribs or panels
98 arranged in the form of an “X”, e.g., an x-shaped extrusion. As will be explained
in more detail below, the “X” shape enables fluid to pass through the valve 84 and

into the spray coating gun 12.

[0022] FIG. 3 is a cross-sectional side view of an embodiment of the gravity fed
container assembly 16 with the valve 84 in a closed position. As explained above, the
gravity fed container assembly 16 includes spray coating supply container 78, lid 80,
filter assembly 82, and valve 84. The spray coating supply container 78 includes an
outer wall 100 and a base 102. Together, the outer wall 100 and base 102 form a
chamber 104 that enables the gravity fed container assembly 16 to store a liquid
coating material. In addition to forming the chamber 104, the outer wall 100 includes
a rim or ledge 106 (e.g., an annular lip) for attachment of the lid 80, and mixing scales
108 (e.g., volumetric marks or indicators). Each mark or scale 108 indicates a volume
of liquid in the chamber 104. The mixing scales 108 enable a user to pour and
measure an amount of liquid coating material(s) into chamber 104. In addition, the
outer wall 100 may be made out of a transparent or translucent material enabling a
user to directly measure the liquid coating material(s) in the spray coating supply
container 78, saving time and material (i.e., eliminates measurement of liquid coating

material in a separate container). The mixing scales 108 may use US standard or
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metric units, (e.g., fluid ounce, pints, cups, liters, milliliters, or any combination

thereof).

[0023] The base 102 includes a cone-shaped filter support portion 110 (e.g., base or
wall), a valve wall 111, and an adapter connector portion 112 (e.g., adapter
receptacle). As illustrated, the cone-shaped filter support portion 110 defines an angle
114 with the valve wall 111. The angle 114 enables the cone-shaped filter portion
110 to guide liquid coating material towards a valve aperture 116 in the center of the
cone-shaped filter portion 110. The angle 114 may vary depending on the type of
fluid to be sprayed (e.g., approximately 10, 20, 30, 40, or more degrees). For
example, the angle 114 may increase for a more viscous liquid coating material to
encourage liquid coating material flow towards the valve aperture 116. As illustrated,
the filter assembly 82 rests on the cone-shaped filter support portion 110 when the
valve 84 is in the closed position. With the filter assembly 82 flush with the cone-
shaped filter portion 110, a user is able to mix a liquid coating material(s) within the
spray coating supply container 78. Accordingly, the gravity fed container assembly
16 saves the user time and material (e.g., eliminates measurement and mixing of

liquid coating material(s) in a separate container).

[0024] As explained above, the base 102 includes an annular valve wall 111. The
valve wall 111 in combination with the valve 84 control fluid flow out of the spray
coating supply container 78. More specifically, the valve wall 111 contacts and
creates a sealing engagement with the annular portion 94 when the valve is in the
closed position. As will be explained in further detail below, in the open position, the
annular portion 94 of the valve 84 disengages from the annular valve wall 111
enabling liquid coating material to flow out of the spray coating supply container 78.
The adapter connector portion 112 receives the adapter 86 (seen in FIG. 1). The
adapter 86 opens the valve 84 and couples the spray coating supply container 78 to
the spray coating gun 12. The adapter connector portion 112 includes an annular wall
118 with a helical or spiral flange 120. The helical flange 120 enables the adapter 86

to couple to the spray coating supply container 78 during operation.
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[0025] FIG. 4 is a cross-sectional side view of an embodiment of the gravity fed
container assembly 16 in an open position. As illustrated, the adapter 86 connects to
the spray coating supply container 78 with a body portion 122. The body portion 122
includes a helical or spiral groove 124 that rotatingly engages the helical or spiral
flange 120 of the annular wall 118. As the adapter 86 rotatingly couples to the
adapter connector portion 112, the adapter 86 engages the valve 84. More
specifically, the adapter 86 engages the valve 84 with a stepped aperture 126. The
stepped aperture 126 extends through the body portion 122 and a spray gun connector
portion 128, enabling liquid coating material to flow from the chamber 104 and into
the spray coating gun 12. The stepped aperture 126 includes a first counterbore 130
(e.g., cylindrical bore) and a second counterbore 132, (e.g., a cylindrical bore) which
have different diameters. As the container 78 is connected with the adapter 86 of the
gun 12, the first counterbore 130 engages the panels 98 forcing the valve 84 upwards
in direction 134. The adapter 86 may continue to move in direction 134 until the
second counterbore 132 engages the annular valve wall 111, blocking further
movement of the adapter 86. As the valve 84 moves in direction 134, the valve 84
transitions from a closed position to an open position. In addition, because the filter
assembly 82 couples to the valve 84, as the valve 84 opens in direction 134 the valve
84 causes the filter assembly 82 to lift away from the conical-shaped portion 110 of
the base 102. Thus, movement of the valve 84 simultaneously opens the aperture 116
and lifts the filter assembly 82 into a filtering position (e.g., spaced vertically above
the support portion 110). In the filtering position, liquid coating material 136 is able
to pass through the mesh 92, the aperture 116, and into the stepped aperture 126 for
use by the spray coating gun 12. As illustrated in the present embodiment, the outer
ring 86 does not move as the valve 84 moves in direction 134. The outer ring 86 may
couple to the conical shaped portion 110 by press fitting, gluing, spot welding, etc. to
prevent vertical movement. Accordingly, as the valve 84 moves in direction 134 the
valve 84 moves the support arms 90 and the mesh 92, but not the outer ring 86. Thus,
movement of the valve 84 in direction 134 forces the support arms 90 to flex away
from the conical-shaped portion 110. The support arms 90 resist movement in
direction 134 and therefore provide a biasing force (e.g., a spring biasing force) in

direction 138 that forces the valve 84 to close when the spray coating supply container
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78 separates from the adapter 86. In other words, the arms 90 may function as springs
(e.g., resilient spring arms) to bias the filter assembly 82 and valve 84 toward the
closed position. When the support arms 90 close the valve 84, the support arms move
the mesh 92 into contact with the conical-shaped portion 110. Indeed, because the
filter assembly mesh 92 rests against the cone-shaped filter portion 110, the liquid
coating material(s) wets the filter assembly 82 (e.g., preventing liquid coating material
from drying on the mesh 92 and the valve 84) enabling storage of liquid coating

material(s) for later use.

[0026] FIG. 5 is a cross-sectional side view of an embodiment of the gravity fed
container assembly 16 in an open position. As explained above, the adapter 86
connects to the spray coating supply container 78 with a body portion 122. The body
portion 122 includes a helical groove 124 that rotatingly engages the helical flange
120 of the annular wall 118. As the adapter 86 rotatingly couples to the adapter
connector portion 112, the adapter 86 engages the first counterbore 130 of the stepped
aperture 126 forcing the valve 84 upwards in direction 134. The adapter 86 may
continue to move in direction 134 until the second counterbore 132 engages the
annular valve wall 111, blocking further movement of the adapter 86. As the valve 84
moves in direction 134, the valve 84 transitions from a closed position to an open
position. Moreover, because the filter assembly 82 couples to the valve 84, as the
valve 84 opens in direction 134, the valve 84 causes the filter assembly 82 to lift away
from the conical-shaped portion 110 of the base 102. Thus, movement of the valve 84
simultaneously opens the aperture 116 and lifts the filter assembly 82 into a filtering
position. In the filtering position, liquid coating material 136 is able to pass through
the mesh 92, the aperture 116, and into the stepped aperture 126 for use by the spray
coating gun 12. In the present embodiment, the entire filter assembly 82 moves in
direction 134. However, a spring 140 coupled to the filter assembly 82 and to the
conical shaped portion 110 (i.e., in a groove in the conical shaped portion) biases the
valve 84 toward a closed position. More specifically, the spring 140 resist movement
of the filter assembly 82 and the valve 84 in direction 134. Thus, when the adapter 86
opens the valve 84 in direction 134, the spring 140 is stretched in tension.

Accordingly, after removal of the adapter 86, the spring 140 compresses in direction

10
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138 closing the valve 84 and moving the filter assembly 82 into contact with the
conical-shaped portion 110. As explained above, because the filter assembly mesh 92
rests against the cone-shaped filter portion 110 the liquid coating material(s) wets the
filter assembly 82 (e.g., preventing liquid coating material from drying on the mesh
92 and the valve 84) enabling storage of liquid coating material(s) for later use. In
some embodiments, the gravity fed container assembly 16 may not include the spring
140 or other biasing mechanism to bias the valve 84 in a closed position.
Accordingly, once the adapter 86 engages the valve 84 and forces the valve 84 in

direction 134 there is no biasing force to return it to a closed position.

[0027] FIG. 6 is a flow chart illustrating an embodiment of a spray coating process
160 utilizing the gravity fed container assembly of FIG. 1. The process 160 begins by
adding liquid coating material to the spray coating supply container 78 (block 162).
Specifically, the lid 80 may be removed and a liquid coating material or materials
may be poured into chamber 104 of the spray coating supply container 78. As the
liquid coating material(s) is added a user may use the mixing scales 108 to measure
amounts of liquid coating material(s). After pouring, the liquid coating material(s) are
mixed (e.g., stirred in the container 78 or shaken in the container 78 with the lid
attached) (block 164). As explained above, before use, the filter assembly 82 rests on
the base 102 enabling a user to mix the liquid spraying material in the spray coating
supply container 78 (e.g., a user does not need to pour and mix the liquid spraying
material in a separate container before adding it to the spray coating supply container
78). In the next step, the spray coating supply container 78 is attached to the sprayer
12 (block 166). A user may then spray liquid coating material with the sprayer 12
(block 168).

[0028] 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.

11
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CLAIMS:

1. A system, comprising:
a gravity fed container assembly, comprising;

a container;

a lid configured to cover a chamber in the spray coating supply
container, wherein the chamber is configured to hold a spray material;

a filter assembly within the chamber and configured to filter the spray
material in the chamber; and

a valve coupled to the filter assembly and configured to open when the
container couples to a spray device;

wherein the valve is configured to move the filter assembly from a first
position to a second position, wherein the first position blocks the filter assembly

from filtering the spray material and the second position enables filtering of the spray

material.
2. The system of claim 1, wherein the filter assembly comprises an outer ring.
3. The system of claim 2, wherein the filter assembly comprises at least one

support arm extending from the outer ring to the valve.

4. The system of claim 3, wherein the filter assembly comprises a conical screen

extending from the outer ring to the valve.

5. The system of claim 3, wherein the at least one support arm is configured to

spring bias the valve.

6. The system of claim 1, wherein the container comprises a conical bottom wall.

7. The system of claim 6, wherein the filter assembly rests on the conical bottom

wall in the first position, and the filter assembly extends away from the conical

bottom wall in the second position.

12
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8. The system of claim 6, wherein the valve comprises a circular portion

configured to seal with the conical bottom wall.

9. The system of claim 1, wherein the container comprises a plurality of

volumetric marks.

10.  The system of claim 9, wherein the container comprises translucent or

transparent wall having the plurality of volumetric marks.

11. A system, comprising:
a gravity fed container assembly comprising:
a container comprising an intake, a chamber, and an outlet; and
a valve configured to open and close the outlet, the valve comprising:
an annular portion configured to form a seal with the
container; and
a base portion comprising ribs or panels configured to allow a

fluid to pass through the valve in an open position.

12.  The system of claim 11, wherein the valve is configured to move only from a

closed position to an open position.

13.  The system of claim 11, wherein the system comprises a filter assembly within
the chamber and configured to filter a spray material wherein the filter assembly is

configured to bias the valve between an open position and a closed position.
14.  The system of claim 13, wherein the filter assembly comprises an outer ring

and a support arm extending from the outer ring to the valve, wherein the support arm

is configured to bias the valve between the open and closed positions.

13
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15.  The system of claim 13, wherein the valve is configured to open when the
container couples to a spray device, and wherein the filter assembly is configured to

close the valve when the spray device container disconnects from the spray device.

16.  The system of claim 13, wherein the container comprises a cone-shaped base,
and the filter assembly rests on the cone-shaped base when the valve is in a closed

position.

17.  The system of claim 11, wherein the container comprises translucent or

transparent wall having a plurality of volumetric marks.

18. A method, comprising:

filtering a spray material in a container via a filter assembly; and

biasing a valve in the container from an open position toward a closed position
relative to an outlet, wherein the valve is configured to move from the closed position

to the open position upon attachment of the container to a spray device.

19.  The method of claim 18, wherein biasing comprises biasing the valve with the

filter assembly.

20.  The method of claim 18, wherein biasing comprises biasing the valve with a

spring.

14
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