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(57) Abstract: A method and system for the spray application of epoxy materials is provided. The system includes a dual walled

tank structure as a reservoir for containing and preheating the epoxy materials in preparation for mixing and spray application. Each

component of the epoxy material is preheated before the components are mixed. After preheating, the components are then mixed
together and spray applied. The method and system of the present invention provides a high quality spray applied epoxy coating

while reducing equipment down time and cleaning.
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METHOD AND SYSTEM FOR PREHEATING EPOXY COATINGS
FOR SPRAY APPLICATION

BACKGROUND OF THE INVENTION

The present i1nvention relates generally to a system

H

for the spray application of epoxy materials. More

specifically, the present 1invention 1s directed to a

H

method and system for preheating the various components of

epoxy materials prior to their beling mixed 1n order to

reduce their viscosity thereby facilitating spray

H

application thereof.

Generally, epoxy coatings are well known in the art

and due to their exceptional durability and structural

properties epoxy based protective coatings have gained

commerclal acceptance as protective and decorative

H

coatings for use on a wide variety of materials. For

H

example, epoxy based protective coatings represent one of

H

the most widely used methods of corrosion control. They

H

are used to provide long term protection of steel,

concrete, aluminum and other structures under a broad

H

range of corrosive conditions, extending from atmospheric

exposure to full immersion 1n highly COXrrosive

environments. Further, epoxy coatings are readily

H

avallable and are easily applied by a variety of methods

including spraying, rolling and brushing. They adhere well

0 steel, concrete and other substrates, have low moisture

vapor transmission rates and act as barriers to water,

chloride and sulfate 10on 1ngress, provide excellent

H

corrosion protection wunder a variety of atmospheric

exposure conditions and have good resistance to many

chemicals and solvents. As a result, numerous 1ndustries
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1ncluding malintenance, marine, construction,

architectural, aircraft and product finishing have adopted

I

broad usage of epoxy coating materials.

The most common material utilized 1n the epoxy

coating 1ndustry today 1s a multi-part epoxy material. In

general the epoxy includes a first base resin matrix and

at least a second catalyst or hardener, although other

components such as a piligment agent or an aggregate

component may also be added. While the two parts remain

separate, they remain 1n ligquid form. After the two parts
are mixed together, they begin a curing process that 1s
typically triggered by exposure to heat, humidity or a

ultra-violet 1light source, whereby the mixed material

quickly begins to solidify. The resin Dbase and the
catalyst are typically highly viscous 1n consistency and

when mixed, generally having a paste like consistency.

The difficulty found i1in the prior art i1s that while

epoxy has highly desirable characteristics as a finished

H

coating, the preferred method of application 1s spray

application. When attempting to spray apply an epoxy, two

drawbacks are encountered. First, the material cannot be

mixed 1n large batches prior to application because of the

H H

e of the material. Accordingly, 1t must be

short pot 11i:

mixed on an as needed basis 1mmediately prior to spray

H

application. Second, the naturally viscous consistency of

the mixed epoxy material 1s not well suited for spray

application. To thin the epoxy to the consistency

required for typical prior art spray application, the

H
p—

epoxy must be loaded with a large percent by volume of

H

solvent. Such a solvent typically contains high level of

volatile organic compounds (VOC) whose primary function 1s

to lower viscosity thereby providing a consistency

suiltable for spray application with conventional air,

alrless and electrostatic spray equipment. The addition
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ﬁ

of the solvent to the epoxy coating material 1in turn

H

greatly 1ncreases the VOC content of the epoxy coating

i

material and reduces the build thickness of the finished

and cured coating.

H

In view of the above, the problem with spray

H

application of epoxy coating materials becomes two fold.

First, there 1s a growing emphasis on compliance with

government environmental and health hazard regulations,

which 1n turn has prompted coating material manufacturers

and end users to evaluate new coating technologies. The

F

Clean Al1r Act sets limits on both the type and amount of

VOC content found 1in coating materials and has resulted in

research directed to higher solids, solventless and

H

waterborne protective coating systems. As a result of

such research, the newer epoxy materials are either highly

viscous resulting 1in a poor quality finish when spray

H

applied or too thin to produce the type of high build

coating that 1s normally expected from spray applied epoxy

coatings.

While many processes and technigues have Dbeen

H

proposed 1n the prior for the spray application of epoxy

coating materials to substrates, prior art spray processes

F

are directed to the reduction o material viscosity

H

through the use of solvents. In most cases, such spray

operations operate with materials having a low viscosity

H

on the order of 100 poise and utilize a relatively low

H
p—

application pressure on the order of no more than about

100 ps1i.

Therefore, there 1s a need for a system and method

H H

of spray application of high molecular weight, highly

viscous polymeric thermally cured materials at elevated

temperature. There 1s a further need for a system and

method of applying epoxy coatling materials that eliminates

H

or reduces the need for solvent loading while also
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providing a mixed epoxy product that has a consistency

that 1s suitable for spray application. There 1s still a

further need for a system for spray applying an epoxy

F

material that 1s capable of continuous duty wherein a low

viscoslity epoxy can be spray applied without a high level

H

of equipment down time or recvycling time. Simply stated,

—

the art 1s devoid of any proven technique for spraving

H

high molecular weight epoxy coating materials of this

character.

BRIEEF SUMMARY OF THE INVENTION

H

In this regard, the present 1nvention provides for a

ﬁ F

method and system capable of reducing the viscosity of

H

epoxy materials 1n preparation of spray application

H H

without the need of thinning through the addition of VOC

H

solvents. In the method and system of the present

H

invention the component parts of the epoxy material are

preheated before they are mixed, thereby achieving a large

reduction 1n the material viscosity without reguiring

~— ~—

thinning of the material or the addition of solvents.

The present i1nvention provides for a dual walled

ﬁ

tank structure as a reservoir for containing and

preheating the epoxy materials 1n preparation for mixing

H

and spray application. The 1nner wall of the tank forms a

storage reservolr 1n which the base resin 1s stored. The
cavity between the 1nner wall and the outer wall 1n the
dual wall construction provides a water Jacket that
surrounds the 1nterior tank. Heating elements are

provided within the water jacket, which serve to heat the

water within the water jacket, which 1n turn heats the

interior tank and the resin stored therein. Preferably,

the water jJacket heats the resin to a discharge

F

temperature of approximately between 150°F and 160°F. Also

H

within the scope o0of the present 1nvention, the water
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Jacket may 1nclude 1n addition to plaln water a simple

soap or detergent additive that 1s employed to flush the

resin and catalyst lines after the spray application 1s

completed. In the prior art, the lines were traditionally

flushed using solvents creating a potentially hazardous

condition when applying materials 1n closed environments.

The present invention i1nstead employs a solvent free soap

and water mixture thereby making the entire process

solvent free.

It 1s 1mportant to note that 1n the preferred

F ﬁ

embodiment of the present invention, the heating of the

resin takes place 1n two steps. In the first heating

step, the resin 1n the tank 1s 1nitially heated to a

temperature that allows the resin to flow, but 1s well

H

below the evaporation temperature of the various

components within the resin. This prevents various

chemical components within the base resin from flashing

—~ —

off, thereby changing the chemical composition and

H

characteristics of the resin. In a second heating step,

—

as the resin 1s being pumped out of the storage tank 1t

H

enters a series of heating coils that serve to contain the

resin 1n a closed environment while heating the resin to

the desired application temperature. In thils manner, even

H

1f evaporation does occur, 1t 1s fully contained and all

ﬁ

of the resin components are transferred 1intact to the

H

mixilng nozzle. Similarly, 1f the catalyst were heated to

the target temperature range using the same method 1in an

H

open container, some of the components, such as ammonia,

that are 1n the catalyst would evaporate creating problems

1n the finished product. Since the catalyst cannot be

’

heated 1n an open chamber another set of coils 1s provided

that resides within the water jacket. The catalyst 1s

passed through these coils before mixing, as will be
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discussed 1n detail below, to also preheat the catalyst to
the desired temperature range.

Yet another set of coils may be provided to
facilitate the refilling of the resin tank while the
machine 1s 1n operation. This coi1l extends from the
exterior of the tank i1into the resin tank and allows the
resin to be preheated before 1t 1s deposited 1into the
resin storage tank. This allows the resin tank to be
periodically refilled without having to stop the
application of the material while waiting for the newly
added material 1in the resin storage tank to preheat.

The resin 1s drawn from the resin storage tank by a
resin pump after being heated. The catalyst 1s push
pumped by a second pump through the catalyst heating coil.
- The resin and catalyst flows are then joined in a third
mixing pump that mixes the two parts together and supplies
the pressurized epoxy to a spray applicator for
application onto the desired surface. The method and
system of the present i1nvention therefore provides a two-
part epoxy mixture that 1s preheated and has a viscosity
that 1s sufficiently low for spray application without the
need for the addition of solvent. The resulting coating
has an improved build and a higher structural value as

compared to epoxies that were applied using the prior art

systems and methods.
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Some embodiments of the present invention may provide
a method and system for the spray application of epoxy coating
material. Some embodiments of the present invention may
provide a method and system for the spray application of epoxy
coating material while eliminating the need for thinning the
material with VOC solvents. Some embodiments of the present
invention may provide a method and system for the spray
application of epoxy coating material by preheating the
component parts of the material in a closed environment before
combining and mixing the component parts thereby achieving a
reduction in the viscosity of the epoxy material without the
need for the addition of VOC solvents. Some embodiments of the

present 1nvention may provide a method and system for spray

application of epoxy material that i1s capable of preheating the
material 1n a manner that substantially reduces the material
viscoslty while also being capable of near continuous

operaticonal duty.

Some embodiments of the invention relate to a system
for the spray application of a multi-part epoxy material, said
multi-part epoxy material i1ncluding at least one resin and at
least one catalyst, said system comprising: a heating tank,

said heating tank including an outer wall and an 1nner wall,

said inner wall having an inner surface and an outer surface,

salid outer wall and said outer surface of said inner wall
cooperating to form a heating jacket there between, said 1inner
surface of said inner wall forming a resin chamber, wherein
sald heating jacket contains a heat transfer medium, whereiln
salid least one resin is contained within said resin chamber;
means for heating sailid heat transfer medium disposed within
sald heating Jjacket; a resin heat transfer conduit disposed

within said heating jacket, said resin heat transfer conduit
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having an 1nput end in fluid communication with said resin
chamber and an output end disposed external to said outer wall
of sailid heating tank; a catalyst heat transfer conduit disposed

within sald heating jacket, said catalyst heat transfer conduit

having an input end i1n fluild communication with a catalyst
reservolr and an output end disposed external to said outer
wall of said heating tank; means for establishing a flow of
resin through said resin heat transfer conduit; means for
establishing a flow of catalyst through said catalyst heat
transfer conduit; a mixing pump configured to receive and mix
said flow of resin and said flow of catalyst and discharge said
mixture at an elevated pressure; and a spray applicator for
applyving said discharged mixture, whereln said heat transfer
medium contains a detergent, a portion of said heat transfer
medium being used to flush said resin heat transfer condult,
said catalyst heat transfer condulit, saild mixing pump and said

spray applicator after discharging said mixture.

Some embodiments of the invention relate to a method
of spray application for a multi-part epoxy material, said

multi-part epoxy material including at least one resin and at

least one catalyst, said method comprising the steps of:
providing a heating tank having an outer wall, an inner wall,
said inner wall having an inner surface forming a resin chamber
and an outer surface, a heating jacket disposed between said
outer wall and said outer surface of said inner wall, wherein
said heating jacket contains a heat transfer medium wherein

said heat transfer medium contains a detergent, and means for

heating said heat transfer medium disposed within said heating
jacket; filling said resin chamber with an epoxy resin of the
at least one resin; preheating said epoxy resin within said
resin chamber to a first temperature; drawing sald epoxy resin,

which is preheated, from said resin chamber to create a resin
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flow; providing the at least one catalyst; creating a catalyst
flow; preheating said catalyst flow to a second temperature;
mixing sald catalyst flow and said resin flow; discharging said

mixed resin and catalyst flow at an elevated pressure; and

employing a portion of said heat transfer medium to flush said

resin flow, said catalyst flow and said mixed resin and

catalyst flow after discharging said mixed resin and catalyst

flow.

These together with other objects of the invention,
along with various features of novelty, which characterize the
invention, are pointed out with particularity 1in the clailms
annexed hereto and forming a part of this disclosure. For a
better understanding of the invention, 1ts operating advantages
and the specific objects attained by 1ts uses, reference should
be had to the accompanying drawings and descriptive matter 1in

which there is illustrated a preferred embodiment of the

invention.

BRIEEF DESCRIPTION OF THE DRAWINGS

In the drawings which i1llustrate the best mode

presently contemplated for carrying out the present 1nvention:

FIG., 1 is a perspective view of a preferred
embodiment system for the spray application of epoxy material

in accordance with the disclosure of the present 1invention;

FIG. 2 is a cross-sectional view of the system taken

along line 2-2 in Fig. 1; and
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FIG. 3 is a schematic view of the method and system

of the present 1invention.

DETAILED DESCRIPTION OF THE INVENTION
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Now referring to the drawings, a prefterred

F H

embodiment of the system for spray application of epoxy

coating materials 1s shown and generally 1llustrated at 10

1n the figures. It 1s 1mportant to understand that while

H
p—

this preferred embodiment 1s shown for the purpose of

H

11lustration, the system and method of the present

F

ferent

invention may be accomplished by using many di:

structural wvariations that are still 1ntended to Dbe

~—

covered within the scope o0of the present i1nvention.

H

Further, for purposes of the present application, the term

ﬁ

"spray application" refers to breakup of the material into

small particles or droplets that are broadcast onto a

substrate 1n a pattern, such as a fan, sheet or cone

pattern, that has a width at the point of deposition on

H

the substrate that 1s many times the diameter of the spray

nozzle opening. Spray application 1s therefore defined 1in

a manner that 1s to be distinguished from "flowing" or

F

"extruding" where the material at the point of deposition

H

has a dimension that 1s about the same a the dimension of

the opening. Accordingly, as discussed above, the present

invention 1s directed to a method and system for spray

H

application of high molecular weight polymeric thermal-

cure epoxy materials, such as structural epoxy, that

handles the material at application temperature and

pressure without requiring solvents or the like to reduce

viscosity.

Turning now to Figs. 1 and 2, 1t can be seen that

H

the system 10 of the present 1nvention includes generally

I

a heating tank 12, means for establishing a flow of epoxy

resin 14 through the heating tank 12, means for

—

establishing a flow of catalyst 16 thought the heating

H

tank 12, means for mixing the flow of resin and catalyst

18 to form a multi-part epoxy mixture and a discharge
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nozzle 20 for the spray application of the epoxy mixture
onto a substrate surface.

The heating tank 12 is the principal element of the
system 10 of the present invention. The heating tank 12
is constructed using a double wall construction. The

heating tank 12 includes an outer structural wall 22 that
encloses the entire assembly and serves to house and
contain the required heating elements of the system 10 otf
the present invention. The outer tank wall 22 may be
metallic or formed from a structural polymer such as a
reinforced fiberglass or the like. Further, the exterior
surface of the outer wall 22 may be insulated to increase
the performance and energy efficiency of the overall
system 10. Disposed on the interior of the heating tank
12 is an inner wall 24 that i1s generally placed in spaced
relation to the outer wall 22. The inner wall 24 has
inner surface 26 and an outer surface 28, wherein the said
outer wall 22 and said outer surface 28 of said inner wall
24 cooperate to form a heating jacket 30 therebetween. 1In
particular, the inner wall 24 and outer wall 22 cooperate
to form a chamber that 1s suitable to receive and retain a
heat transfer medium 32 thereby creating a heating jacket
30. In the preferreduembodiment, the heat transfer medium
32 18 water, although any fluid medium that 1is known 1n
the art to be suitable for the effective and efficient
transfer of heat between objects may be used and still
fall within the scope of the present invention.

The i1nner surface 26 of the inner wall 24 is formed
1n a manner that creates an interior chamber 34, which is
surrounded on at least its perimeter by the heating jacket
30. The interior chamber 34 is segregated from the
heating jacket 30 and is formed to receive and retain the
base resin material 36 therein. 2As will be degcribed in

further detaill below, the resin 36 within the interior

!
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10

ﬁ ﬁ

resin champber 34 1s preheated as a result of heat transfer

H

to the 1nterior resin chamber 34 from the heat transfer

medium 32 contained 1in the surrounding heating jacket 30.

A means for heating 38 the heat transfer medium 32

1s disposed within the heating jacket 30 and 1s 1n contact

with the heat transfer medium 32. The means for heating

38 the heat transfer medium 32 may i1nclude any suitable

heating means known 1in the art. For example, the heating

means 38 may be any direct heating means such as an

F

electrical resistance heating coil or a direct-fired fuel

burner such as a natural gas, propane or o1l fired burner.

H

Similarly the heating means 38 may be any known means o:

F

indirect heating means. Generally for the purpose of the

H

present i1nvention, means for heating 38 the heat transfer

medium 32 encompasses any known device for 1mparting heat

to the heat transfer medium 32. Further, within the scope

H

of the present i1invention, the heat transfer medium 32 may

include 1n addition to plain water a simple soap or

detergent additive that 1s emploved to flush the resin and

catalyst conduits 40, 42 lines after the spray application

1s completed. In the prior art, the 1lines were

traditionally flushed using solvents creating a
potentially hazardous condition when applying materials 1n

closed environments. The present 1nvention 1nstead

employs a solvent free soap and water mixture thereby

making the entire process solvent free.

As was stated above therefore, the heating jacket 30

provides a means by which the heat transfer medium 32 can

facillitate a uniform and steady supply of heat to preheat

che resin 36 contained 1n the resin chamber 34. In
addition to having a heating means 38 within the heating
Jacket 30, the present invention provides at least a resin

F

heat transfer conduit 40 and a catalyst heat transfer

conduit 42, both of which are disposed within said heating
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jacket 30. The resin heat transfer conduit 40 1s formed
as a continuous pilping conduit that has a an i1nput end 44
in fluid communication with said resin chamber 34 and an
output end 46 disposed on the exterior of the outer wall
22 of the heating tank 12. Similarly, the catalyst heat
transfer conduit 42 1s formed as a continuous piping
conduit that has an input end 48 in fluid communication
with a catalyst reservoir 50 and an output end 52 disposed
on the exterior of the outer wall 22 of the heating tank
12. The piping conduit that extends between the 1nput end
and the output end of both the catalyst and resin heat
transfer conduits 42, 40 extends through the heating
jacket 30. Further the piping conduit of both the resin
and catalyst heat transfer conduits 40, 42 may be formed
in a manner that provides increased surface area 1n order
to facilitate heat transfer from the heating jacket 30 to

the interior of the heat transfer conduits 40, 42. To

accomplish this, the resin and catalyst heat transfer
conduits 40, 42 may each be formed as a coil having
several loops of piping that all pass through the heating
Jjacket 30. Additionally, the outer surface of piping
condulit may include other surface area enhancements such
as ribs or fins.

The operational portion of the sYstem of the present
invention includes means for establishing a flow of resin
14, means for establishing a flow of catalyst 16 and means
for mixing 18 the flow of resin and catalyst 1in
preparation of discharge of the epoxy cecating. In each
case, 1in the preferred embodiment the means for
establishing the flow 1is preferably a pump. The pump may
be any type pump sulitable for the transfer of fluid

materials. In establishing a flow of resin,

the means for establishing a flow of resin 14 such as a resin
pump 1s preferably connected to the output end of the resin

heat transfer conduit 40 thereby drawing resin 36 from the
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resin chamber 34 and through the resin heat transfer conduit 40.
The flow of catalyst is established by the means for establishing
a flow of catalyst 16 such as a catalyst pump that draws the
catalyst from a catalyst reservoir 50 and discharges the catalyst
1nto the input end of the catalyst heat transfer conduit 42

thereby pushing the catalyst through the catalyst heat transfer

conduit 42. Both the flow of resin 54 and the flow of catalyst
06 are then discharged into a mixing pump 18 where the catalyst

and resin are mixed and discharged at an elevated pressure to a

spray nozzle 20 for spray application of the mixed, multi-part
epoxy. While a particular pumping arrangement is disclosed,

anyone skilled i1n the art can appreciate that repositioning the

various pumps by placing them at different locations in the flow

paths of the catalyst and resin would still produce a device that

would fall within the scope of the present invention.

It 1s 1mportant to note that in the preferred
embodiment of the present invention the resin 36 and catalyst are
both heated separately before they are mixed. In the prior art,
when the two parts were mixed prior to heating, the applicator
was faced with a tank full of activated material that has a
relatively short pot life before hardening. Further, at the end
of the application, any mixed material remaining 1in the tank was
wasted. The present 1nvention provides for the two components to
be heated separately and then mixed thereby requiring that only

the epoxy material that 1s needed be mixed.

Another i1mportant feature of the present 1nvention 1s

that the heating of the resin 36 takes place 1in two steps. 1In
the first heating step, the resin 36 in the interior chamber 34
1S 1nitially heated to a temperature that allows the resin 36 to
reach a lowered viscosity and thereby flow, but 1s well below the

evaporation temperature of the various components within the
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resin 36. This prevents various chemical components within the
pase resin 36 from flashing off, thereby changing the chemical
composition and characteristics of the resin 36. In a second
heating step, as the resin 36 is being pumped out of the interior

5 chamber 34 it enters the resin heat transfer conduit 40 wherein

the walls of the piping serve to contain the resin 36 in a closed

environment while heating the resin 36 to the desired application

temperature of between approximately 150°F and 160°F. In this

manner, even 1f evaporation does occur, it is fully contained and

10 all of the resin 36 components are transferred intact to the

mixing pump 18. Similarly, if the catalyst were heated to the

target temperature range of between approximately 150°F and 160°F
using the same method in an open container, some of the
components, such as ammonia, that are in the catalyst would

15 evaporate creating problems in the finished product. Since the
catalyst cannot be heated i1n an open chamber a catalyst heat
transfer conduit 42 is provided that resides within the heating
Jjacket 30. The catalyst is passed through the catalyst heat

transfer conduit 42 before mixing, to also preheat the catalyst

20 to the desired temperature range.

In order to increase the efficiency of the system 10 of

the present 1nvention and maximize operational up time, a resin

pre—-heating co1l 58 may also be provided to facilitate the

refilling of the interior chamber 34 while the system 10 is in
25 operation. The resin preheat coil 58 extends from the exterior

of the tank 12 into the interior chamber 34 allows the resin 36

to be preheated before 1t 1s deposlited 1nto the interior chamber

34, This allows the i1interior chamber 34 to be periodically

refilled without having to stop the application of the material
30 while waiting for the newly added resin 36 in the interior

chamber 34 to preheat.
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Turning now to Fig. 3, a schematic diagram is provided

best 1llustrates the operational method of the present invention.

In general terms, the present invention provides a method of
spray application for a multi-part epoxy material. initially,
the steps related to the handling of the base resin 36 including
the steps of: providing a heating tank 12 with the interior

chamber 34 therein; filling the interior chamber 34 with an epoxy

resin 36; preheating the resin 36 within the interior chamber 34
Lo a flrst temperature; and drawing said preheated resin 36 from
sald 1nterilior chamber 34 to create a resin flow 54. The steps
related to the handling of the catalyst include: providing a
catalyst; creating a catalyst flow 56; and preheating said

catalyst flow 56 to a second temperature. Once the resin 54 and

catalyst 56 flows have been preheated, the catalyst flow 56 and

sald resin flow 54 are mixed and discharged at an elevated

pressure to a spray nozzle 20 for spray application.

Optionally, the method of the present invention may
provide for heating the resin 36 material in two steps. As was
stated above, 1n the first step, the resin 36 in the interior
chamber 34 1s 1nitially heated to a temperature that allows the
resin 30 to flow, but 1is well below the evaporation temperature
of the various components within the resin 36. This prevents
various chemical components within the base resin 36 from
tlashing off, thereby changing the chemical composition and
characteristics of the resin 36. In a second heating step, as
the resin 36 1s being pumped out of the interior chamber 34 it
enters the resin heat transfer conduit 40 wherein the walls of
the plping serve to contain the resin 36 1in a closed environment

while heatling the resin 36 to the desired application temperature

of between approximately 150°F and 160°.
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H

Clearly, the disclosure of the present 1nvention

provides that the heating tank 12 structure disclosed

above with regard to the system 10 1s the same device that

H

1s employed 1n the method of the present invention for the

i

purpose of heating the

H
p—

resin 36 and catalyst for each of

the various heating steps.

It can therefore

provides a novel me

application of epoxy

~—

be seen that the present i1nvention

chod and system for the spray

materials that results in a

H

substantial reduction 1n the viscosity of the material

F

without requiring the addition of VOC solvents. Further,

the present 1nvention

F

application of epoxy

lncreased e:

i

provides a system for the spray

materials that has dramatically

ficiency with respect to the manner in which

materials are handled as well as increased operational up

time as compared to the methods and systems known 1n the

prior art. For these

reasons, the instant i1nvention 1s

believed to represent a significant advancement 1n the

ar

spec]
Marni:
mod
without departing

under.

gl 4

which has substan

~1al commercilial merit.

While there 1s shown and described herein certain

fic structure embodying the 1invention, 1t will be

"est to those skilled 1n the art that wvarious

H

fications and rearrangements of the parts may be made

F

‘rom the spirit and scope of the

ving 1nventive concept and that the same 1s not

limited to the particular forms herein shown and described

except 1nso:

claims.

i

"ar as 1ndicated by the scope of the appended
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CLAIMS:
1. A system for the spray application of a multi-part

epoxXxy material, said multi-part epoxy material including at
least one resin and at least one catalyst, sald system

comprlsing:

a heating tank, said heating tank i1ncluding an outer
wall and an inner wall, sailid 1nner wall having an inner surface
and an outer surface, said outer wall and said outer surface of
sald inner wall cooperating to form a heating jacket
therebetween, said inner surface of said i1nner wall forming a
resin chamber, whereilin said heating jacket contains a heat
transfer medium, wherein said least one resin is contained

within said resin chamber;

means for heating said heat transfer medium disposed

within said heating jacket;

a resin heat transfer conduit disposed within said
heating jacket, said resin heat transfer condult having an
input end in fluid communication with sald resin chamber and an
output end disposed external to said outer wall of said heating

tank;

a catalyst heat transfer conduit disposed within said
heating jacket, said catalyst heat transfer conduit having an
input end in fluid communication with a catalyst reservolr and
an output end disposed external to said outer wall of said

heating tank;

means for establishing a flow of resin through said

resin heat transfer conduilt;
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means for establishing a flow of catalyst through

sald catalyst heat transfer conduit;

a mixing pump configured to receive and mix said flow

P

of resin and said flow of catalyst and discharge said mixture

5 at an elevated pressure; and

a spray applicator for applying said discharged

mixture,

wherein salid heat transfer medium contains a
detergent, a portion of said heat transfer medium being used to
10 flush said resin heat transfer conduit, saild catalyst heat

transfer conduit, sald mixing pump and sailid spray applicator

after discharging said mixture.

2. The system of claim 1, wherein said heat transfer

medium 1s a mixture of water and the detergent.

15 3. A method of spray application for a multi-part epoxy
material, said multi-part epoxy material 1ncluding at least one

resin and at least one catalyst, said method comprising the

steps of:

providing a heating tank having an outer wall, an
20 1nner wall, said i1nner wall having an 1nner surface forming a
resin chamber and an outer surface, a heating jacket disposed
between said outer wall and said outer surface of said inner
wall, whereiln sald heating jacket contalns a heat transfer
medium wherein sald heat transfer medlum contains a detergent,
25 and means for heating said heat transfer medium disposed within

sald heating jacket;

filling said resin chamber with an epoxy resin of the

at least one resin;
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preheating said epoxy resin within saild resin chamber

to a first temperature;

drawing sald epoxy resin, which 1s preheated, from

salid resin chamber to create a resin flow;

o providing the at least one catalyst;

creating a catalyst flow;

preheating said catalyst flow to a second

temperature;

mixing sald catalyst flow and said resin flow;

10 discharging said mixed resin and catalyst flow at an

elevated pressure; and

employing a portion of said heat transfer medium to
flush said resin flow, said catalyst flow and said mixed resin
and catalyst flow after discharging said mixed resin and

15 catalyst flow.

4, The system of claim 3, wherein said heat transfer

medium is a mixture of water and the detergent.
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