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(57) Abrége/Abstract:
An electrostatic coating system for dispensing multi-component waterborne coating materials from a coating material supply

container having an insulated outer portion and a coating material supply line coupled to a dispenser, a metal tube disposed In
the container in contact with coating material therein, a first non-conductive fitting coupling a first end portion of the tube to a first
opening of the container, a second non-conductive fitting coupling a second end portion of the tube to a second opening of the

container, and a cooling fluid supply device coupled to the tube.
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ABSTRACT

An electrostatic coating system for dispensing multi-component waterborne
coating materials from a coating material supply container having an insulated outer portion
and a coating material supply line coupled to a dispenser, a metal tube disposed in the
container in contact with coating material therein, a first non-conductive fitting coupling a first
end portion of the tube to a first opening of the container, a second non-conductive fitting

coupling a second end portion of the tube to a second opening of the container, and a cooling

fluid supply device coupled to the tube.
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ELECTROSTATIC COATING SYSTEM WITH
COATING MATERIAL CHILLER AND METHOD THEREFOR

BACKGROUND OF THE INVENTION

The 1nvention relates generally to electrostatic coating systems, and more
particularly to electrostatic coating systems that dispense multi-component liquid coating
materials and methods therefor.

Systems that dispense electrostatically charged and atomized coating materials
from a spray applicator or other dispenser coupled to a high voltage source are known
generally. The coating material is generally supplied from a supply container, which may or
may not be pressurized.

Some coating materials dispensed from electrostatic systems are multi-
component waterborne materials that react with each other and over time harden. The rate of
reaction 1s generally dependent upon the properties of the compdnents and on the temperature
thereof. Upon hardening, multi-component coating materials are unsuitable for spray
application by electrostatic systems and become waste. The useable liquid state of the coating
material prior to hardening 1s known as its pot life.

An object of the present invention is to provide novel electrostatic coating
systems and methods therefor that overcome problems in and improve upon the prior art.

Another object of the invention s to provide novel electrostatic coating systems
and methods therefor that are economical and reliable.

Another object of the invention is to provide no?el electrostatic coating systems
that dispense multi-component liquid coating materials having improved pot life and methods
therefor.

Another object of the inventionisto provide novel electrostatic coating systems
that dispense multi-component liquid coating materials supplied from pressurized supply
containers and methods therefor.

Yet another object of the invention 1s to provide novel electrostatic coating

systems that dispense multi-component liquid coating materials at relatively high voltages
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from a supply container and methods therefor.

sStill another object of the invention is to provide novel electrostatic coating
systems that dispense multi-component liquid coating materials maintained at reduced
temperatures 1n a supply container and methods therefor.

A more particular object of the invention is to provide novel electrostatic
coating systems for dispensing multi-component waterborne coating materials comprising a
coating material supply container having an insulated outer portion and a coating material
supply line coupled to a dispenser, a metal tube disposed in the container in contact with
coating material, a first non-conductive fitting coupling a first end portion of the tube to a first
opening of the container, a second non-conductive fitting coupling a second end portion of the
tube to a second opening of the container, and a cooling fluid supply device coupled to the tube
for supplying a cooling fluid thereto.

Another more particular object of the invention is to provide novel
improvements in electrostatic coating systems that dispense mﬁlti-component liquid coating,
materials supplied at a high voltage from a container electrically isolated from ground,
comprising a cooling fluid tube disposed in a portion of the container where at least a portion
of the tube contacts coating material disposed therein, the cooling fluid tube having a first end
portion coupled to a first opening in the container and a second end portion coupled to a
second opening in the container, the cooling fluid tube is electrically insulated from an outer
portion of the container.

Y et another more particular object of the invention is to provide novel methods
for electrostatic systems comprising dispensing a multi-component waterborne coating
material from a dispenser at a high voltage, supplying the multi-component waterborne coating
material from a non-conductive container to the dispenser, cooling the multi-component
waterborne coating material in the container by supplying a cooling fluid through a tube
disposed at least partially in the multi-component waterborne material, and electrically
1solating the tube from an outer portion of the container.

These and other objects, aspects, features and advantages of the present
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invention will become more tully apparent upon careful consideration of the following
Detailed Description of the Invention and the accompanying Drawings, which may be
disproportionate for ease of understanding, wherein like structure and steps are referenced

generally by corresponding numerals and indicators.

BRIEF DESCRIPTION OF THE DRAWINGS

|

FIG. I 1s an electrostatic coating system according to an exemplary embodiment

of the 1nvention.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 is an electrostatic coating system 10 for dispensing multi-component
waterborne coating materials. The system 10 generally comprises a coating material container
20 that supplies coating material 22 therefrom though a supply line to a spray applicator or
some other dispensing device 30 coupled to a high voltage supply 40.

In some electrostatic coating systems, including the system in the exemplary
embodiment of FIG.1, the coating material container 1s not electrically isolated from the high
voltage dispenser. In these systems, the coating material in the supply container is also at a
high voltage and must therefore be 1solated from electrical ground.

One known electrically 1solating coating material container suitable for use with
the present invention ts the AQUATANK, by I'TW Ransburg Corporation, Toledo Ohio. The
AQUATANK is an isolation chamber having an insulated outer portion that isolates high
voltage coating materials therein from electrical ground. The exemplary AQUATANK
container 1s also pressurized to supply coating material therefrom under pressure to a spray

applicator or to some other dispensing device through a shielded supply line.
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The system of the present invention also comprises a cooling fluid tube, at least
a portion of which 1s disposed 1n a portion of the container where it contacts the coating
material disposed therein to withdraw heat therefrom, as discussed further below. The cooling
fluid tube has a first end portion coupled to a first opening in the container and a second end
portion coupled to a second opening 1n the container.

In applications where the coating material in the container is not electrically
isolated from the high voltage dispenser, as in the exemplary system, the container is
preferably an electrically 1solatifg container, for example the AQUATANK container
discussed above, and the tube 1s preferably electrically insulated or isolated from an outer
portion of the container.

The tube 1s preferably a metal matenal having good thermal conduction and
little or no tendency to react chemically with the coating material disposed in the container.
In one embodiment, the tube comprises a 316 stainless steel material.

In the exemplary embodiment ot FIG. 1, the metal tube 50 1s in the form of a
partially coiled U-shape member. The tube 50 includes first and second end portions 52 and
54 that are coupled to corresponding first and second openings 24 and 26 in a container cover
portion 28. In other embodiments, the tube may have multiple coils, and the end portions
thereof may be coupled to portions of the container other than the cover.

The first end portion 52 of the tube is preferably coupled to the first opening
of the container 20 by a first non-conductive fitting 62, and the second end portion 54 of the
tube is preferably coupled to the second opening of the container by a second non-conductive
fitting 64. In the exemplary embodiment, the non-conductive fittings are compression fittings
made from a non-conductive matenal, for example DELRIN.

Non-conductive compression fittings suitable for use with the present invention
are available, for example, from SWAGELOK.

The system 10 also comprises a cooling tluid supply device 70 coupled to one
of the first and second end portions of the tube, preferably by a non-conductive cooling fluid

supply line 72 coupled to one of the first and second openings of the container.
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In the exemplary embodiment, the supply line 72 is coupled to the first opening
24 of the container 20 by a fitting 63, which 1s preferably an insulated or non-conducting
compression fitting of the type described above.

The cooling fluid supply device 70 1s preferably a vortex air cooling device that
supplies cooled air to and through the metal tube 50 in the container.

A known vortex air cooling device suitable for use with one contemplated
application of the present invention 1s the Vortex Tube Model No. 106-4-H by ITW Vortec,
Cincinnati, Ohto. In other embodiments, alternative fluid chillers may be used.

The exemplary system 10 also comprises a discharge line 74 coupled to the
second end portion 54 of the tube 50 for discharging fluid circulated through the tube 50. In
the exemplary embodiment, the discharge line 74 1s coupled to the second opening 26 of the
container by a corresponding insulated compression fitting 65.

In some applications, the cooling fluid 1s discharged into protected receptacle
76 for collecting the cooling fluid, which may become very hot ‘upon circulation through the
coating material in the container.

While the foregoing written description of the invention enables one of ordinary
skill to make aﬁd use what is considered presently to be the best mode thereof, those of
ordinary skill will understand and appreciate the existence of variations, combinations, and
equivalents of the specific exemplary embodiments herein. The invention 1s therefore to be
limited not by the exemplary embodiments herein, but by all embodiments within the scope

and spirit of the appended claims.
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CLAIMS

What 1s claimed 1s:

1. Anelectrostatic coating system for dispensing multi-component waterborne
coating materials, comprising: -

a high voltage electrostatic coating material dispenser;

a coating matenal supply contamner having an 1nsulated outer portion and a
coating material supply line coupled to the dispenser, the container having first and second
openings therein;

a metal tube having first and second end portions, at least a portion of the tube
disposed in a portion of the container where the tube 1s contactable with coating material
disposed in the container;

a first non-conductive fitting coupling the first end portion of the tube to the
first opening of the container, and a second non-conductive fitting coupling the second end
portion of the tube to the second opening of the container;

a cooling fluid supply device coupled to one of the first and second end portions

of the tube.

2. The system of Claim 1, the cooling tluid supply device comprises a non-
conductive cooling fluid supply line coupled to one of the first and second openings of the

container.
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3. The system of Claim 1, the container comprises a coating inaterial disposed

therein, the coating material is not electrically isolated from the high voltage dispenser.

4. The system of Claim 1, the first and second non-conductive fittings are

compression fittings.

5. The system of Claim 4, the container 1s a pressurized container.

6. The system of Claim 1, the container includes a cover portion having the

the first and second openings therein.

7. The system of Claim 1, the metal tube 1s a 316 stainless steel.

8. The system of Claim 1, the cooling fluid supply device 1s a vortex air

cooling device.
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9. The system of Claim 1, a portion of the metal tube at least partially coiled.

10. In an electrostatic coating system that dispenses multi-component liquid
coating materials supplied at a high voltage trom a container electrically isolated from ground,
the improvement comprising:

a cooling fluid tube disposed 1n a portion of the container where at least a
portion of the tube contacts coating material disposed therein,

the cooling fluid tube having a first end portion coupled to a first opening in the
container,

the cooling fluid tube having a second end portion coupled to a second opening

in the container,

the cooling fluid tube electrically insulated from an outer portion of the

container.

11. The improvement of Claim 10, the container is an insulated isolation
chamber, the cooling fluid tube 1s a metal tube, a first non-conductive fitting coupling the first
end portion of the cooling fluid tube to the first opening of the container, and a second non-
conductive fitting coupling the second end portion of the cdoling fluid tube to the second

opening of the container.

12. The improvement of Claim 11, the cooling fluid tube is a 316 stainless

steel.
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13. Theimprovementof Claim 11, acooling fluid supply device coupled to one

of the first and second end portions of the cooling fluid tube.

14. The improvement of Claim 13, the cooling fluid supply device coupled to

the cooling fluid tube by a non-conductive supply line coupled to one of the first and second

‘Q

openings of the container.

15. The improvement of Claim 14, the cooling fluid supply device is a vortex

air cooling device.

16. A method for an electrostatic system comprising:

dispensing a multi-component waterborne coating material from a dispenser
at a high voltage;

supplying the multi-component waterborne coating material from a non-
conductive container to the dispenser;

cooling the multi-component waterborne coating material in the container by
supplying a cooling fluid through a tube disposed at least partially in the multi-component
waterborne material in the container;

electrically 1solating the tube from an outer portion of the container.
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17. The method of Claim 16, supplying the cooling fluid from a vortex air
cooling device located outside the container, the vortex air cooling device coupled to a first
end portion of the tube by an insulated supply line extending from the vortex air cooling device

to a first opening 1n the container.

18. The method of Claim [7, exhausting the cooling fluid from the tube

through a second end portion of the tube coupled to a second opening in the container.

19. The method of Claim 18, the tube is a stainless steel tube, electrically
isolating the tube from the outer portion of the container with a first non-conductive fitting
interconnecting the first end portion of the tube to a first opening of the container and a second

non-conductive fitting interconnecting the second end portion of the tube to a second opening

of the container.

20. The method of Claim 16, the tube is a metal tube, electrically isolating the
tube from the outer portion of the container with a first insulated fitting interconnecting the
first end portion of the tube to a first opening of the container and a second insulated fitting

interconnecting the second end portion of the tube to a second opening of the container.
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