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(54) Title: DISPOSABLE SPRAY GUN CARTRIDGE

FIG.1

(57) Abstract: A disposable cartridge assembly for use with a paint spray gun is disclosed, being made out of an inexpensive ma-
terial, such as plastic, wherein the paint flows into the cartridge assembly and is sucked out of the tip of the cartridge assembly by
the force of pressurized air flowing around the cartridge assembly and past the cartridge assembly fluid spray tip opening, thereby
atomizing the paint, allowing for an even application of the paint onto a working surface, such as an automobile body. The inex-
pensive material allows the cartridge to be disposed of after use, rather than cleaned. Further, keeping the paint within the car-
tridge assembly and away from any inner workings of the paint spray gun reduces or eliminates the need to clean the spray gun af-
ter use.
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DISPOSABLE SPRAY GUN CARTRIDGE
Background of the Invention

L Field of the Invention: This invention relates to improvements to a

hand-held spray gun, specifically designed to be used with a cartridge assembly, such
as those used for applying paint, and more particularly to the disposability of the spray
gun cartridge.

II. Discussion of the Prior Art: Spray guns are widely used in painting

applications where even application of paint is required over fairly wide areas, such as
motor vehicles when painting a vehicle following repair after an accident. Typically,
in spray guns, the liquid is contained in a reservoir attached to the spray gun from
which the liquid is fed to a spray nozzle. At the spray nozzle, compressed air
atomizes the liquid into a spray which is then applied to the surface being painted.
The liquid may be gravity fed, suction fed or even pressure fed by an air bleed line to
the reservoir from the compressed air line to the spray gun.

Traditionally, paint spray guns and paint spraying equipment must be
thoroughly cleaned after each use, and much time is spent properly cleaning the
equipment and parts of the spray gun. Solvent costs and the disposable waste
generated by cleaning the spray gun add additional expense and waste. The present
invention substantially reduces, and may even eliminate, that cost and waste.

Traditional spray guns also have set fluid tip sizes or, if adjustable, must be
thoroughly cleaned after each use. The present invention can be made in varying fluid
tip sizes depending upon the application or painting project and do not require
cleaning after use.

SUMMARY OF THE INVENTION

The present invention provides a spray gun with a disposable cartridge
assembly, the cartridge assembly body being a hollow tube structure with an inner and
an outer surface area, a reservoir connector, a fluid spray tip and fluid spray tip
opening and a cap end opening, and further having a fluid needle, a fluid needle seal, a
fluid needle washer, a fluid compression spring, an E-clip and a cap. The cartridge

assembly would fit within a typical spray gun and be easily removable for disposal
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after its use. The cartridge assembly could also have various shapes and sizes to fit
within a variety of spray guns. A reservoir would deliver liquid, such as paint, a
chemical, a stain, a varnish or other sprayable liquid to the cartridge assembly through
a reservoir connector and into the hollow body of the cartridge assembly. Pressurized
air would flow into the spray gun, around the cartridge assembly and out the spray tip
of the spray gun, thereby forcibly siphoning the liquid out of the cartridge assembly
and atomizing the liquid for application onto the surface being sprayed. The reservoir
holding the liquid could be attached to the cartridge assembly by the reservoir
connector inlet opening, or the liquid could be delivered by tubing or some other
means to the cartridge assembly. The reservoir connector inlet opening configuration
would vary to match the particular type of reservoir or fluid hose from which the
liquid would enter the cartridge assembly. The cartridge assembly body, fluid needle
and cap could be made of a variety of inexpensive materials, such as plastic, metal, an
alloy or some sturdy recycled material.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cut-away view of the cartridge assembly;

FIG. 2 is an exploded view of the cartridge assembly; and

FIG. 3 is a cut-away view of a typical spray gun with the cartridge assembly
contained therein.

DETAILED DESCRIPTION OF THE DRAWINGS

Referring to FIG. 1, the cartridge assembly 1 is shown cut in half lengthwise.
The cartridge assembly 1 comprises a body 2, an outer surface 3, an inner surface 4, a
tapered fluid spray tip 5, a fluid spray tip opening 6 and a connector inlet opening 7.

Referring now to FIG. 2, the cartridge assembly 1 is shown in exploded view,
further comprising an E-clip 8, a fluid compression spring 9, a fluid needle washer 10,
a fluid needle seal 11, a fluid cartridge end cap 12 and a fluid needle 13. The
cartridge end cap 12 further comprises a fitting end 14 and a needle adjustment end
15. The cartridge end cap 12 further comprises a bore 16 from the fitting end 14 to
the needle adjustment end 15. The bore 16 is of sufficient diameter to allow the fluid

needle 13 to slide through the cartridge end cap 12.
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Referring still to FIG. 2, the fluid needle 13 comprises a tapered spray tip end
17, a control end 18 and an annular groove 19 about midway between the tapered
spray tip end 17 and the control end 18. The fluid needle 13 has a diameter slightly
smaller than the diameter of the cartridge end cap bore 16, such that the fluid needle
17 can slide within the bore 16 through the fluid cartridge end cap 12. The control
end 18 has a diameter larger than the cap bore 16 to prevent the fluid needle 13 from
passing entirely through the fluid cartridge end cap 12. In operation, the fluid needle
13 slides through the fluid cartridge end cap 12, tapered spray tip end 17 first through
the needle adjustment end 18, the fluid needle seal 11 is situated around the fluid
needle 13 and fits snugly inside the fluid cartridge end cap 12, thereby preventing the
flow of liquid out through the bore 16, after which the fluid needle washer 10 is
placed on the fluid needle 13, then the fluid compression spring 9 is placed on the
fluid needle 13, and the e-clip 8 is fastened around the fluid needle 13 in the annular
groove 19, thereby preventing the fluid compression spring 9 and the fluid needle
washer 10 from sliding off the fluid needle 13. The fluid cartridge end cap 12 is then
attached to the body 2 by inserting the fitting end 14 into the body 2 and securing the
fluid end cap 12 to the body 2 with adhesive means. Friction can also hold the fluid
end cap 12 onto the body 2 by having the fitting end be of sufficiently large diameter
to fit snugly within the inner surface 4 of the body 2.

Referring again to FIG. 1, the cartridge assembly 1 is shown with the fluid
needle 13 in its at rest position, wherein the tapered spray tip end 17 of the fluid
needle 13 is seated within the fluid spray tip opening 6. While in its at rest position,
no liquid can escape the cartridge assembly 1. In operation, the fluid needle 13 would
be pulled out slightly from its seated position, thereby allowing liquid to escape
through the fluid spray tip opening 6. A reservoir for fluid (not shown) would be
attached to the feservoir connector inlet opening 7, allowing liquid to feed into the
éartridge assembly 1 by means of gravity.

Referring to FIG. 3, a spray gun 20 is shown with the cartridge assembly 1 in
place and the reservoir 28 attached to the reservoir connector inlet opening 7 of the

cartridge assembly 1. In operation, the cartridge assembly fits within the barrel 21 of
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the spray gun 20 with the reservoir connector inlet opening 7 protruding from the
barrel 21, such that a seal is formed around the reservoir connector inlet opening 7 to
prevent the flow of air out of the barrel 21 around the reservoir connector inlet
opening 7. The spray gun 20 comprises a trigger 22 that controls the amount of
pressurized air flowing into the barrel 21 of the spray gun 20, a lever assembly 23, an
inlet air port 24 and a nozzle 25. The trigger 22 is attached to the lever assembly 23
that actuates the fluid needle 13, moving the fluid needle 13 from its at rest position,
thereby unseating the tapered spray tip end 17 of the fluid needle 13 from the fluid
spray tip opening 6. Pressurized air flows into the spray gun 20 through an inlet air
port 24 and flows through the spray gun 20, exiting the nozzle 25. The cartridge
assembly 1 fits within the barrel 21 of the spray gun 20 such that there exists a space
26 around the cartridge assembly 1, allowing the pressurized air to flow around and
past the cartridge assembly 1, exiting at the nozzle 25 of the spray gun 20. As the
trigger 22 is pulled, the fluid needle 13 is moved out of its seated at rest position,
thereby allowing liquid fed by gravity from the reservoir 28 to the cartridge assembly
1 to escape from the fluid spray tip opening 6 and become atomized by the pressurized
air flowing out of the nozzle 25 of the spray gun 20. A fluid adjuster knob 27,
movably attached to the spray gun 20, limits the movement of the trigger 22, thereby
controlling the amount of pressurized air entering the spray gun 20, which controls the
amount of liquid escaping from the cartridge assembly 1. The amount of liquid that is
sucked out of the fluid spray tip opening 6 of the cartridge assembly 1 is determined
by the flow of pressurized air flowing past the fluid spray tip opening 6. The stronger
the flow of pressurized air, the more liquid is sucked out of the fluid spray tip opening
6. The fluid spray tip opening 6 would have a diameter of sufficient size to suit the
type of liquid being applied. Thinner liquids would require a smaller diameter fluid
spray tip opening 6 while thicker liquids would require a larger diameter fluid spray
tip opening 6.

No liquid touches any inner part of the spray gun 20, thus allowing for easy
clean up after use. The cartridge assembly 1 and its components can be made of any

number of inexpensive materials, such as plastic, thereby allowing the user to dispose
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of the cartridge assembly 1 after its use, thus substantially reducing or eliminating any
cleaning.

This invention has been described herein in considerable detail in order to
comply with the patent statutes and to provide those skilled in the art with the
information needed to apply the novel principles and to construct and use such
specialized components as are required. However, it is to be understood that the
invention can be carried out by specifically different equipment and devices, and that
various modifications, both as to the equipment and operating procedures, can be
accomplished without departing from the scope of the invention itself.

What is claimed is:
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1. A disposable cartridge assembly for use in spray guns comprising:

a tube, with a cap having an apex with an aperture therethrough at one end of
the tube to permit fluids to pass therethrough, the second end of the tube having a cap
with an aperture therethrough,

a needle having a tapered end for engaging the aperture in the apex of the cap
and blocking a fluid from exiting therefrom, the needle slideably engaging the
aperture at the second end of the tube while blocking fluid flow therethrough,

an aperture in the tube for connection to a fluid supply, wherein the needle can

be moved to allow a variable fluid flow out of the aperture of the apex.

2. A disposable cartridge assembly for use in spray guns as in claim 1
having,

a second tube connected to the aperture in the side of the tube, the second tube
integral to the tube and on one end and having a connector for attachment to a fluid

container.

3. A disposable cartridge assembly for use in spray guns as in claim 1
having,
a spring connected to the needle and to the tube for biasing the needle to

engage the apex to stop fluid flow.

4. A disposable cartridge assembly for use in spray guns as in claim 2
wherein,

the spring surrounds the needle on the inside of the tube.
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5. A disposable cartridge assembly for use in spray guns as in claim 1
having,
an air dispensing spray gun nozzle on the housing adjacent the apex of the tube

cap for controlling the spray emanating therefrom.

6. A disposable cartridge assembly for use in spray guns as in claim 1
having,

a spray gun housing for removably containing the tube and having an air flow
over the apex of the cap for entraining fluid from the tube out of the housing, and the
housing having a lever attached to the needle adjacent the second end of the tube for

adjusting the needle position relative to the tube and thereby adjusting the fluid flow

through the tube.
7. A disposable cartridge assembly for use in spray guns as in claim 1
wherein,

the tube is plastic.

8. A disposable cartridge assembly for use in spray guns as in claim 2
wherein,

the tube is plastic.

9. A disposable cartridge assembly for use in spray guns as in claim 3
wherein,

the tube is plastic.

10. A disposable cartridge assembly for use in spray guns as in claim 4
wherein,

the tube is plastic.



WO 2009/113980 PCT/US2008/003318

8
11. A disposable cartridge assembly for use in spray guns as in claim 5
wherein,
the tube is plastic.
5 12. A disposable cartridge assembly for use in spray guns as in claim 6
wherein,
the tube is plastic.
13. A disposable cartridge assembly for use in spray guns as in claim 7

10 wherein,

the needle is plastic.

14. A disposable cartridge assembly for use in spray guns as in claim 8

wherein,
15 the needle is plastic.
15. A disposable cartridge assembly for use in spray guns as in claim 11
wherein,

the needle is plastic.
20
16. A disposable cartridge assembly for use in spray guns as in claim 12
wherein,

the needle is plastic.
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AMENDED CLAIMS
received by the International Bureau on 13 July 2008 (13.07.2008)

1. A disposable cartridge assembly for use in spray guns comprising:

a tube, with a tip having an apex with an aperture therethrough at one end of
the tube to permit fluids to pass therethrough, the second end of the tube having a cap
with a bore therethrough,

a needle having a tapered end for engaging the aperture in the apex of the tip
and blocking a fluid from exiting therefrom, the needle slideably engaging the bore in
the cap at the second end of the tube while blocking fluid flow therethrough,

an opening formed through a sidewall of the tube for connection to a fluid
supply, wherein the needle can be moved to allow a variable fluid flow out of the
aperture of the apex, |

the cartridge, when placed in a spray gun, precluding the fluid from

impingement on interior surfaces of the spray gun.

2. A disposable cartridge assembly for use in spray guns as in claim 1
having, A

a fluid inlet tube connected to the opening formed in the sidewall of the tube,
the fluid inlet tube integral to the tube and the fluid inlet tube on one end, having a

connector for attachment to a fluid reservoir.

3. A disposable cartridge assembly for use in spray guns as in claim 1
having,
a spring connected to the needle and to the tube for biasing the needle to

engage the aperture in the apex to stop fluid flow.

4. A disposable cartridge assembly for use in spray guns as in claim 3

wherein,

the spring surrounds the needle on the inside of the tube.

9

AMENDED SHEET (ARTICLE 19)
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S. A disposable cartridge assembly for use in spray guns as in claim 1
having,
an air dispensing spray gun nozzle on a spray gun housing adjacent the apex of

the tube tip for atomizing the fluid emanating therefrom.

6. A disposable cartridge assembly for use in spray guns as in claim 1
having,

a spray gun housing for removably containing the tube and having an air flow
over an exterior of the apex of the tip for entraining fluid exiting from the tube out of
the housing, and the housing having a lever attached to the needle adjacent the second
end of the tube for adjusting the needle position relative to the tube and thereby
adjusting the fluid flow through the tube.

7. A disposable cartridge assembly for use in spray guns as in claim 1
wherein,

the tube is plastic.

8. A disposable cartridge assembly for use in spray guns as in claim 2
wherein, ‘

the tube is plastic.

9. A disposable cartridge assembly for use in spray guns as in claim 3
wherein,

the tube is plastic.

10. A disposable cartridge assembly for use in spray guns as in claim 4

wherein,

the tube is plastic.

10
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11. A disposable cartridge assembly for use in spray guns as in claim 5
wherein,

the tube is plastic.

12. A disposable cartridge assembly for use in spray guns as in claim 6
wherein, .

the tube is plastic.

13. A disposable cartridge assembly for use in spray guns as in claim 7
wherein,

the needle is plastic.

14. A disposable cartridge assembly for use in spray guns as in claim 8
wherein,

the needle is plastic.

15. A disposable cartridge assembly for use in spray guns as in claim 11
wherein,

the needle is plastic.

16. A disposable cartridge assembly for use in spray guns as in claim 12
wherein,

the needle is plastic.

17. A disposable cartridge assembly for use in a spray gun comprising:

a tube with a tip having an apex with an aperture therethrough at one -
end of said tube to permit liquids to pass therethrough, the second end of the tube
having a cap with a bore therethrough;

an elongated needle with a tapered first end for cooperating with the
aperture in the apex of the tip and selectively blocking the passage of liquid

11
AMENDED SHEET (ARTICLE 19)
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therethrough,

an opening formed through a side wall of the tube adapted to be
connected to a liquid supply reservoir and wherein the needle can be moved to allow a
variable liquid flow out of the aperture in the apex of the tip;

the spray gun having a chamber adapted to receive the cartridge therein
and a compressed air passageway having an air exit port proximate the aperture in the
apex of the cartridge when the cartridge is disposed in the chamber whereby liquid
exiting the aperture in the apex is atomized outside of the spray gun chamber.

18. The disposable cartridge assembly as in claim 17 wherein when the
cartridge is disposed in the chamber, the liquid is precluded from impinging on
interior surfaces of the spray gun and only contacts interior surfaces of the disposable
cartridge.

12

AMENDED SHEET (ARTICLE 19)
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STATEMENT UNDER ARTICLE 19(1)

The replacement pages 6-9 containing claims 1-18 to replace the originally submitted
pages 6-8 containing claims 1-16. The claims contain modifications intended to clarify and more
concisely describe the invention, including differences from references cited. These claims are
consistent with the claims of the application to which this application claims priority.

Applicant has made significant improvement to spray guns used to coat surfaces with
a sprayed-on liquid. For example, in automobile body repair shops, spray guns are used to
apply paint to car bodies.

Applicant's improvement resides in the creation of a low-cost, single-use, disposable
cartridge which when placed in a chamber of the spray gun mechanism, shields the interior
surfaces of the gun from exposure to paint or other materials being sprayed. This greatly
reduces the amount of down-time needed by prior art guns for cleaning when it is desired to
switch from one paint color to another.

U.S. patent application 2005/0284963A1 (and especially Figure 2 thereof) show the
face of seal 235, the length of the needle 203 forward of the seal, the interior walls of
chamber 206 and the bore of valve member 202 are all exposed to liquid paint and must be
cleaned before the gun and clean these identified surfaces before the gun can be reused with a
different paint color. Furthermore, there is no suggestion in this reference that the needle 203
be a replaceable cartridge component as set out in Claims 1 and 17.

The cartridge disclosed in U.S. Patent 6,276,616 to Jenkins does not shield the
internal surfaces of the spray gun from exposure to sprayed liquids. Specifically, the walls
defining the bore in the housing 14A as well as the valve seat holder 28 and the valve seat 27
require cleaning following each use.

U.S. Patent 6,056,213 describes a spray gun having a replaceable liquid supply and

dispensing nozzle. It does not, however, teach a construction in which the replaceable

13
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cartridge includes a needle valve for controlling the flow of paint through the nozzle nor a
cartridge that is coupl_ed to a paint supply canister and that shields working parts of the unit
from exposure to the liquid being sprayed.

Given the differences between the cited prior art and the invention as claimed, the
invention is not lacking in an inventive step.

The claims, as amended, are within the scope of the invention described in the
specification and capture the inventive concept more concisely.

Respectfully submitted,

NIKOLAI & MERSEREAU, P.A.

©~

Thémk J. Nikokai
egigfration No.\19,283
rney for Applicant

900 Second Avenue South, Suite 820
Minneapolis, Minnesota 55402-3325
Telephone: (612) 339-7461

Fax: (612) 349-6556

~
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