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Larry Anson Becker, Secretary,
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6054 Peppermill Drive, Sylvania, Ohio 43560,
[full address of declarant(s) - not post office box]

United States of America
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do solemnly and sincerely declare as follows:-
♦ » * ·
I 5 I. I am/Wo-are-author!sed by The DeVilbiss Company, the applicant for the 

patent to make this declaration on its behalf.
1< 4 t

*;'* 2. The basic application as defined by Section I4l of the Act was made in
United States of America on 18 November 1987 by
Michael D Elberson and Raymond G. Plummer
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is the assignee of the actual inventors.

4. The basic application referred to in paragraph 2 of this Declaration was 
the first application made in a Convention country in respect of the 
invention the subject of the application.
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1. An electrically isolating color change system for 
supplying selected colors of electrically conductive 
liquid coating materials to an electrpstatic co.ating..σ-r pressurizea ar.d. qrovMetf sopites applicator, comprising, a plurality/of different cdating 

’ " oapacl-tv _materials supplies, first and second/electrically 
insulated material reservoirs, electrically insulated 
means for supplying a predetermined quantity of coating 
material from a selected one of said supplies to a 
selected one of said reservoirs, means for cleaning said 
supply means after material is supplied to a reservoir to 
form an electrical barrier between said supply means and 
such reservoir, means for pressurizing a reservoir 
containing coating material, electrically insulated means 
for delivering coating material under pressure from a 
pressurized reservoir to the coating applicator, means 
for cleaning the other of said reservoirs while coating 
material is delivered from such pressurized reservoir to

.../2 
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the coating applicator, said material supplying means 
including means for supplying a predetermined quantity of 
coating material from a selected one of said supplies to 
such other reservoir while coating material is delivered 
from such pressurized reservoir to the coating 
applicator, and means for cleaning said delivery means 
upon completion of coating with material from such 
pressurized reservoir to form an electrical barrier 
between said pressurized reservoir and the coating 
applicator.

10. A method for selectively supplying different 
color electrically conductive coating material to an 
electrostatic coating applicator comprising the steps of:

a) supplying a predetermined quantity of coating 
material from a grounded coating material supply through

' . - x capacitya first electrically insulating hose to a first4 ' f
reservoir;

b) cleaning and drying said first hose to form a 
voltage block between such supply and said first 
reservoir;

c) supplying coating material from said first 
reservoir through a second electrically insulating hose 
to the coating applicator;

d) simultaneously with supplying coating material 
from said first reservoir to the coating applicator, 
supplying coating material from a grounded coating 
material supply through a third electrically insulating

GfWiU capcccihy .hose to a second/[reservoir;
e) cleaning and drying said third hose to form a 

voltage block between such supply and said second 
reservoir; and

f) supplying coating material from said second 
reservoir through a fourth electrically insulating hose 
to the coating applicator.
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■ί Paint Color Change System
; Abstract

A paint color change system and method for
! sequentially supplying different color electrically
’ 5 conductive paints to an electrostatic applicator. Paint
; is supplied through a supply hose to a first isolated

reservoir and the supply hose is purged and dried to form
; a voltage block. While paint is supplied through a first
• delivery hose from the first reservoir to an applicator,

10 a second reservoir is cleaned, paint is supplied to the 
second reservoir through a supply hose, and the supply 

. hose is purged of paint and dried to form a voltage
• ί'·*'’ block. Upon completion of coating with the first color

paint, the first delivery hose is purged of paint and
.,.,,-. 15 dried to form a voltage block and paint then is supplied

>. I

from the second reservoir through a second delivery hose 
‘‘ to the coating applicator. If the same color paint is

■: applied from both reservoirs, the first delivery hose can
be cleaned and dried after paint delivery from the second 

, , 20 reservoir has started to permit continuous coating.
1. I
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Paint Color Change System
Technical Field

The invention relates to paint color change systems 
and more particularly to an improved color change system

5 and method capable of rapid sequential application of 
different color water based paints and other electrically 
conductive liquids with an electrostatic applicator. 
Background Art

In manufacturing production lines, it often is
10 desirable to have a paint system capable of painting 

successive workpieces, such as automobile bodies moving 
on a conveyor, different colors as they are conveyed past 
a spray station. As a consequence, both manual and 
automatic systems have been developed for changing color

15 as successive workpieces are painted. In many 
applications, it also is desirable to use an 
electrostatic coating applicator which imparts a high 
voltage charge to the paint as it is atomized. 
Electrostatic spray painting has many advantages

20 including producing a more uniform coating on irregular 
surfaces and reducing the amount of paint needed to coat 
a workpiece through an increased coating material 
transfer efficiency.

In recent years, there has been an increased desire
25 to use water based paints whenever possible. Using water 

as the paint solvent is less expensive than other 
solvents and water is not harmful to the environment. 
Many problems have occurred in attempting to combine a 
color change system with an electrostatic coating system

30 when an electrically conductive paint is used. When a 
water based paint or other electrically conductive liquid 
is applied with an electrostatic system, it is necessary 
either to totally isolate the paint supply from 
electrical ground or to provide a voltage block between 

35 the paint supply and the coating applicator. For a
system of the first type capable of applying different
color paints, supplies for all paints must be isolated
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from ground. Typically, all of the paint supplies will 
be at a high voltage during painting and color change.

Such a system has several disadvantages. A system 
of this type may be dangerous to personnel working in the 

5 area. A very large mass will be charged to a high 
voltage. This high electrical load is often sufficient 
to prevent the high voltage power supply from maintaining 
a desired voltage at the spray gun. The high electrical 
capacitance of the charged mass will result in a

10 dangerously high quantity of electrical energy being
. stored in the system. Also, where the system permits all 

of the paint to be charged from the spray gun back to 
their source, it is not possible to perform maintenance 
work on any portion of the system while the spray gun is 

15 in operation. For example, while the system is painting 
workpieces with red paint, it is not possible to fill a 
different color tank, such as a green paint tank, with 
additional paint.

In a typical system using a voltage block for
20 isolation, the voltage block is achieved by dripping 

individual droplets of the paint into a reservoir which 
is isolated from ground and supplying paint from the 
isolated reservoir to the coating applicator. Due to the 
conductivity of the paint, the reservoir will be at the

25 same high voltage as the applicator. The individual 
droplets of paint break the circuit continuity between 
the grounded supply tanks and the reservoir. This 
arrangement is not easily cleaned for sequentially 
applying different color paint and is not suitable for

30 rapid color change. In order to decrease the time 
required for color change, some systems provide a 
separate isolated reservoir for each color paint, as 
illustrated in U.S. Patent No. 4,085,892, for example. 
Each of these reservoirs remains at the high voltage

35 during painting and color change.
In a voltage block system shown in U.S. Patent No.

4,232,055, different color electrically conductive paints
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are supplied from tanks which are individually isolated from ground and 
from each other. Each tank is located in a separate grounded cage. The 
tanks are connected through insulated hoses to a color change manifold. 
Only the tank currently supplying paint through the manifold to the 

5 electrostatic applicator will be charged to a high voltage due to the 
conductivity of the paint. Maintenance may be performed on any of the 
other paint tanks which are individually grounded when the cage enclosing 
each tank is opened. When painting with a selected color is completed, 
paint is purged from the insulated supply hose and the hose is dried to 

10 forma voltage block. This system still requires charging a relatively 
large mass to the same voltage to which the atomized paint is charged. 
Also, color change is delayed by the time required to purge and dry 
relatively long paint supply hoses connected to the supply tanks.

15 Disclosure of Invention
Accordingly, it is a preferred object of the invention to provide an 

improved color change system for applying electrically conductive paints in 

e an electrostatic coating system.
Another object of the invention is to provide an improved color

'20 change system for supplying electrically conductive paints to an electro-
i · static applicator in which a relatively small mass is charged to a high

voltage.

« a
Still another object of the invention is to provide an improved color 

change system for supplying different colors of electrically conductive
25 paint in rapid succession to an electrostatic applictor.

Accordingly the present invention provides, according to a first 
aspect, an electrically isolating color change system for supplying 
selected colors of electrically conductive liquid coating materials to an 
electrostatic coating applicator, comprising, a plurality of pressurised 

30 and electrically grounded supplies of different coating materials, first 
and second small capacity electrically insulated material reservoirs, 
electrically insulated means for supplying a predetermined quantity of 

'« coating material from a selected one of said supplies to a selected one of
; said reservoirs, means for cleaning said supply means after material is
35 supplied to a reservoir to form an electrical barrier between said supply 

means and such reservoir, means for pressurizing a reservoir containing 
coating material, electrically Insulated means for delivering coating 
material under pressure from a pressurized reservoir to the coating 

3r
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applicator, means for cleaning the other of said reservoirs while coating 
material is delivered from such pressurized reservoir to the coating 
applicator, said material supplying means including means for supplying a 
predetermined quantity of coating material from a selected one of said

5 supplies to such other reservoir while coating material is delivered from 
such pressurized reservoir to the coating applicator, and means for 
cleaning said delivery means upon completion of coating with material from 
such pressurized reservoir to form an electrical barrier between said 
pressurized reservoir and the coating applicator.

10 In a preferred embodiment ground pressurized paint sources are
connected through a color selection manifold and electrically insulated 
supply hoses to two small capacity reservoirs. The reservoirs are 
insulated from ground and from each other. A predetermined quantity of 
paint required to coat a workpiece is supplied to a first of the reservoirs

15 and the supply hose is purged from paint and dried to form a voltage 
barrier between the first reservoir and ground. While the first reservoir 
supplies paint to the coating applicator through an insulated hose, the

; second reservoir is cleaned and charged with a predetermined quantity and
color of paint required to coat the next workpiece. Upon completion of

20 coating from the first reservoir, the hose connecting the first reservoir 
to the coating applicator is cleaned and dried to form a voltage barrier. 
The next color paint is ready for Immediate delivery from the second 
reservoir to the coating applicator. While the second color paint is 
supplied to the applicator, paint is purged from the first reservoir and

25 the first reservoir is charged with a predetermined quantity of the next 
color paint to be applied to the next workpiece. During coating, only the 
coating applicator and paint from the supplying reservoir to the applicator 
will be charged. Therefore, the charged mass is reduced over prior art 
color change systems for conductive paints. During color change, only the

30 hose between the spray gun, or a spray gun manifold, and the reservoir 
which last supplied paint need be purged and dried to form a voltage 
barrier between the gun and that reservoir. This reduces the time required 
for color change over prior art systems.

According to a second aspect of the present invention there is
35 provided a method for selectively supplying different color electrically 

conductive coating material to an electrostatic coating applicator 
comprising the steps of:
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a) supplying a predetermined quantity of coating material from a 

grounded coating material supply through a first electrically insulating 
hose to a first small capacity reservoir;

b) cleaning and drying said first hose to form a voltage block
5 between such supply and said first reservoir;

c) supplying coating material from said first reservoir through a 
second electrically insulating hose to the coating applicator;

d) simultaneously with supplying coating material from said first 
reservoir to the coating applicator, supplying coating material from a

10 grounded coating material through a third electrically insulating hose to a 
second small capacity reservoir;

e) cleaning and drying said third hose to form a voltage block 
between such supply and said second reservoir; and

f) supplying coating material from said second reservoir through a

!

ί

15 fourth electrically insulating hose to the coating applicator.
Other objects and advantages of the invention will be apparent from 

the following detailed description and the accompanying drawings of
J preferred embodiments of the invention.

«,<, Brief Description of the Drawings
o a e
’ ’20 Fig. 1 is a diagrammatic block diagram of a color change system© o
S ‘•'χ· suitable for supplying an electrically conductive paint to electrostatic 

coating apparatus according to a first embodiment of the invention; and 
<■“·. Z Fig. 2 is a diagrammatic block diagram of a color change systema 0 0

suitable for supplying an electrically
25

30

35

gr/353r
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conductive paint to electrostatic coating apparatus 
according to a second embodiment of the invention. 
Best Mode For Carrying Out The Invention

Turning to Fig. 1 of the drawings, a schematic block
5 diagram of a paint color change system 10 capable of use 

with electrically conductive paints such as water based 
paints is shown according to a first embodiment of the 
invention. A paint source, such as a tank 11, is 
connected through a hose 12 to a valve 13 on a color

10 selection manifold 14. The tank 11 may be sealed and a 
source of compressed air 15 may be connected to the tank 
11 to cause paint to flow from the tank 11 to the 
manifold 14 when the valve 13 is opened. Or, a pump (not 
shown) can be located in the hose 12 for causing paint to

15 flow under pressure from the tank 11 to the manifold 14. 
Several other valves on the color selection manifold 14, 
valves 16, 17 and 18 are shown, are connected to 
pressurized sources (not shown) of other color paint.
The manifold 14 also has a valve 19 connected to a source

20 of solvent (not shown) and a valve 20 connected to a 
source of compressed air (not shown). When the paint is 
of the water based type, the solvent may be water. All 
of the paint sources and the color selection manifold 14 
are always at ground potential.

25 During coating of a workpiece, paint is delivered
from one of two tubular fluid reservoirs 21 or 22 to an 
electrostatic sptay gun 23. Typically, the spray gun 23 
is located in a spray booth and is mounted on a 
reciprocator or on a program controlled industrial robot

30 for movement along a desired path, or it may be mounted 
on a stationary stand. The reservoirs 21 and 22 
preferably are each in the form of an •electrically 
insulated tube arranged in a vertical helical coil. The 
internal diameter of the tube and the length of the tube 

35 preferably are selected to hold at least the volume of
paint required to coat the largest workpiece to be coated
by the system 10. Although tanks may be used for the
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reservoirs 21 and 22, using tubes for the reservoirs 21 
and 22 has several advantages over the use of tanks. 
Less coating material will remain in the tube upon 
completion of a coating cycle and the tube is more 
readily purged of paint and dried during a color change 
cycle.

The reservoir tube 21 has a lower end 24 connected 
to a valve 25 on a first mode selection manifold 26 and 
has an upper end 27 connected to a valve 28 on a second 
mode selection manifold 29. The first mode selection 
manifold 26 also has a valve 30 connected through a hose 
31 to a valve 32 on the color selection manifold 14, a 
valve 33 connected through a hose 34 to a suitable waste 
dump container (not shown) and a valve 35 connected 
through a hose 36 to a valve 37 on a coil selection 
manifold 38. The second mode selection manifold 29 also 
has a valve 39 connected through a hose 40 to the dump 
container, a valve 41 connected to a vent 42 and a valve 
43 connected to a compressed air source 44.

The reservoir tube 22 is similarly arranged, having 
a lower end 45 connected to a valve 46 on a first mode 
selection manifold 47 and an upper end 48 connected to a 
valve 49 on a second mode selection manifold 50. The 
first mode selection manifold 47 also is connected 
through a valve 51 and a hose 52 to a valve 53 on the 
color selection manifold 14, is connected through a valve 
54 and a hose 55 to the dump container and is connected 
through a valve 56 and a hose 57 to a valve 58 on the 
coil selection manifold 38. The coil selection manifold 
38 is connected through a valve 59 and a hose 60 to the 
dump container and is connected through a valve 61 and a 
hose 62 to the spray gun 23. The second mode selection 
manifold 50 is connected through a valve 63 and a hose 64 
to the dump container, through a valve 65 to a vent 66 
and through a valve 67 to a compressed air source 68.

Voltage isolation between the first mode selection
manifolds 26 and 47 and the grounded color selection
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manifold 14 is achieved by using electrically insulated 
hoses 31 and 52, respectively, to form voltage blocks 
between the manifolds 26 and 47 and the color selection 
manifold 14. Voltage isolation between the reservoir 
tubes 21 and 22 and between the reservoir tubes 21 and 22 
and the spray gun 23 is achieved by the hoses 36 and 57 
between the first mode selection manifolds 26 and 47, 
respectively, and the coil selection manifold 38. Also, 
all of the hoses 34, 40, 55, 60 and 64 connected to the 
dump container are made from an electrically insulated 
material. An electrical connection is present through a 
hose only so long as an electrically conductive liquid is 
present in a hose. A voltage barrier or block will be 
present across a hose whenever paint is purged from such 
hose and the hose is dried.

The system 10 is operated under the control of a 
conventional programmable controller (not shown) which is 
programmed to control the operating sequence and open 
times for the various valves and to operate a trigger 
valve in the spray gun 23. In operation, all hoses in 
the system 10 between the color selection manifold 14 and 
the spray gun 23 initially will be clean and dry. One of 
the color valves on the manifold 14, valve 13, for 
example, and one of the coil selection valves, valve 32, 
for example, will be opened to connect the pressurized 
paint source 11 to the hose 31. The valves 30 and 25 on 
the first mode selection manifold 26 will be opened to 
complete the connection from the source 1.1 to the .lowerUwes' 2? and 4Ί acz. reservoir end 24. At the same time, the valve 41 -is 
opened to vent the upper end 27 of the reservoir tube 21. 
The valves remain open until a desired quantity of paint 
flows into the. reservoir tube 21, whereupon the valves 13 
and 25 are closed. The valve 13 may be closed when the 
paint remaining in the hose 31 is sufficient to complete 
the desired quantity of paint and the air valve 20 is 
opened to provide air pressure to push the remaining 
paint from the hose 31 into the reservoir tube 21. After
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the valve 25 is closed, the dump valve 33 is opened and 
the solvent valve 19 and the air valve 20 are pulsed to 
scrub the interior of the hose 31. The air valve 20 
remains open after the solvent valve 19 is closed to dry 

5 the inside of the hose 31 to reestablish a voltage block 
along the length of the hose 31.

At this time, the reservoir tube 21 is charged with 
a predetermined quantity of paint. The vent valve 41 is 
closed and the valves 43 and 28 are opened to apply air 

10 pressure to the upper reservoir tube end 27. To start 
painting, the valves 25, 35, 37 and 61 are opened. When 
the spray gun 23 is triggered on, pressurized paint flows 
from the reservoir tube 21 through the manifold 26, the 
hose 36, the manifold 38 and the hose 62 to the spray gun 

15 23. While paint is being applied by the spray gun 23,
the reservoir tube 22 is charged with the next color 
paint. This is achieved by opening one of the paint 
selection valves 13, 16, 17 or 18 and the valve 53 on the 
color selection manifold 14, opening the valves 51 and 46 

20 on the first mode selection manifold 47 and opening the 
valve 49 and the vent valve 65 on the second mode 
selection valve 50. Paint will flow from the selected 
source through the hose 52 into the lower reservoir tube 
end 45,. while the upper reservoir tube end 48 is vented.

25 When the desired quantity of paint is in the reservoir 
tube 22, the paint selection valve 13, 16, 17 or 18 and 
the valve 46 are closed and the dump valve 55 is opened. 
The solvent valve 19 and the air valve 20 are pulsed to 
clean and dry the interior of the hose 52. While the

30 reservoir tube 22 is filled and the hose 52 is purged, 
the hose 57 forms a voltage block between the coil 
selection manifold 38, which will be at a high voltage, 
and the first mode selection valve 47, which will be 
grounded through the paint during filling and through the

35 solvent during cleaning.
Upon completion of spraying with paint from the

reservoir tube 21, the high voltage at the spray gun 23
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is interrupted, the valves 32, 30, 35, 37 and 59 are 
opened and the solvent valve 19 and the air valve 20 are
pulsed to clean and dry the hose 36 and the manifold 38
and the valve 61 is opened to clean and dry the hose 62

5 and the gun 23. At this time, the hose 36 will form a
voltage block between the first mode selection manifold 
26 and the coil selection manifold 38. The valves 35 and 
37 are closed, the valves 25, 28 and 39 are opened, and 
the solvent and air valves 19 and 20 are pulsed to clean

10 and dry the reservoir tube 21. The reservoir tube 21 
then is filled with a predetermined quantity of the next 
color paint. While the reservoir tube 21 is cleaned, 
dried and charged with the next color paint, the valves 
67 and 49 are opened to pressurize the reservoir tube 22

15 and the valves 46, 56, 58 and 61 are opened to deliver 
paint from the reservoir tube 22 to the spray gun 23. 
Thus, the system 10 is capable of providing a nearly 
constant flow of paint in a desired color sequence to the 
spray gun 23. Paint flow only need be interrupted while

20 the voltage block hose 36 or 57, the coil selection 
manifold 38, the spray gun hose 62 and the spray gun 23 
are cleaned and dried. No wait is required for cleaning 
the reservoir or for charging the reservoir with the next 
color paint. Also, it should be appreciated that the

25 high voltage is present only at the spray gun 23 and on 
the column of paint extending from the spray gun 23 to 
the reservoir tube 21 or 22 currently supplying paint to 
the spray gun 23. This provides a significant safety 
factor since it minimizes the electrical capacity and

30 accordingly the energy stored in the high voltage portion 
of the system and it maintains the paint supplies at 
ground potential to avoid risk to personnel working in 
the area.

Fig. 2 shows a paint color change system 69
35 according to another embodiment of the invention. The

system 69 includes a color selection manifold 70 having a
plurality of valves, only two valves 71 and 72 are
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illustrated, connected to receive different color paint 
under pressure from suitable sources (not shown). The 
manifold 70 also includes a valve 73 connected to a 
pressurized solvent source (not shown) and a valve 74 

5 connected to a source of compressed air (not shown).
When the system is applying water based paint, the 
solvent source can be a commercial water supply. The 
manifold 70 is connected to selectively supply paint, 
solvent and air to either of two reservoir tubes 75 or

10 76. Preferably, the reservoir tubes 75 and 76 are in the
form of vertically oriented closely wound helices. The 
size of the reservoir tubes 75 and 76 may be selected to 
hold the maximum quantity of paint required for a

t painting cycle on the largest workpiece to be coated by
15 the system. Or, the reservoir tubes 75 and 76 may hold a 

•" lesser quantity and a single color paint can be applied
t f ·

. on a continuous bases, flowing alternately from the two
reservoir tubes 75 and 76.

The color selection manifold 70 is connected through 
20 a valve 77, a hose 78, a normally closed path in a two

way valve 79 on a manifold 80, a hose 81 and a normally 
open path in a two way valve 82 to a lower end 83 of the

’ reservoir tube 75. The hose 78 also is connected through
a normally open path in the valve 79, a dump valve 84 and 

25 a hose 85 to a suitable dump container (not shown) which
collects waste paint and solvent. The reservoir tube 75 
has an upper end 86 which is connected through a dump 
valve 87 and a hose 88 to the waste container and is 
connected through an air valve 89 to a source of

30 compressed air (not shown).
The color selection manifold 70 also is connected 

through a valve 90, a hose 91, a normally closed path in 
a two way valve 92 on a manifold 93, a hose 94 and a

• normally open path in a two way valve 95 to a lower end 
35 96 of the reservoir tube 76. The hose 91 also is 

connected through a normally open path in the valve 92, a 
dump valve 97 and a hose 98 to the dump container. The
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reservoir tube 76 has an upper end 99 which is connected 
through a dump valve 100 and a hose 101 to the dump 
container and is connected through an air valve 102 to 
the source of compressed air.

5 The valve 82 at the lower reservoir tube end 83 is
mounted on a manifold 103 which is connected through a 
hose 104 and a normally closed path in a two way valve 
105 to a spray gun manifold 106. The hose 104 connects 
through a normally open path in the valve 105, through a

10 dump valve 107 and a hose 108 to the dump container. The 
valve 95 at the lower reservoir tube end 96 is mounted on 
a manifold 109 which is connected through a hose 110 and 
a normally closed path in a two way valve 111 to the 
spray gun manifold 106. The hose 110 also connects

15 through a normally open path in the valve ill through a 
dump valve 112 and a hose 113 to the dump container. The 
bottom of a solvent isolation reservoir 114 is connected 
through a valve 115, a hose 116 and a valve 117 to the 
manifold 103 and is connected through a valve 118, a hose

20 119 and a valve 120 to the manifold 109. The solvent
isolation reservoir 114 is connected at its top 121 to a 
vent valve 122, through a solvent valve 123 to a 
pressurized source of solvent and through an air valve
124 to the source of compressed air. The solvent valve

25 123 is connected to an insulated tube 123' which extends
downwardly into the reservoir 114. The tube 123' 
prevents the solvent from splashing on the walls of the 
reservoir 114, and thereby prevents shorting of the 
valves 115 and 118 to the solvent valve 123.

30 The spray gun manifold 106 is connected at an end
125 through a gun hose 126 to an electrostatic spray gun 
127) At an opposite end 128, the spray gun manifold 106 
is connected through a valve 129 and a hose 130 to a 
manifold 131 which mounts an air valve 132 which connects

35 to the source of compressed air and a solvent valve 133
which connects to the pressurized solvent source.
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The system 69 is operated with the paint and solvent 
sources and the color selection manifold 70 always at 
ground potential. The reservoir tubes 75 and 76, the 
solvent isolation reservoir 114, the manifolds 80, 93,

5 103, 106 and 109 and the spray gun 127 are electrically
insulated from ground. The hoses interconnecting these 
components as well as the various hoses connecting to the 
dump container and the hoses 78 and 91 connected to the 
color selection manifold 70 are all made of an

10 electrically insulating material. Consequently, each 
hose forms a voltage block when it is clean and dry. 
During painting, all electrically conductive fluid in 
communication with the spray gun 127 will be at 
substantially the same high voltage as is present at the 

15 spray gun 127.
Prior to application of the first color paint by the 

spray gun 127, the reservoir tube 75 is initially cleaned 
and dried by pulsating the solvent valve 73 and the air 
valve 74 on the manifold 70 while the valve 77, the valve 

20 79 and the dump valve 87 are actuated. At the same time,
the solvent isolation reservoir 114 is partially filled 
with solvent, e.g., water, by opening the solvent valve 
123 and the vent valve 122. The voltage block formed by 
the hose 104 is cleaned and dried, by opening, the air

25 valve 124 to pressurize the reservoir 114 and opening the 
valves 115, 117 and 107. All of the solvent in the 
reservoir 114 flows through the hose 116 and is followed 
by dry compressed air which flows through the reservoir 
114. After the hose 104 is cleaned and dried, the valves

30 115, 117 and 107 are closed and the reservoir 114 is
again partially filled with solvent. The voltage block 
formed by the hose 110 now is cleaned and dried by 
opening the air valve 124 to pressurize the reservoir 114 
and opening the valves 118, 120 and 112. While this

35 takes place, the reservoir tube 75 is filled with paint 
by opening a paint valve, valve 71, for example, on the 
color selection manifold 70 and actuating the valves 77
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and 79 to feed paint through the hoses 78 and 81 to the 
lower reservoir end 83. At the same time, the dump valve 
87 is opened to vent the upper end 86 of the reservoir 
tube 75. The valves remain open until a predetermined 
quantity of paint is stored in the reservoir tube 75.
The actual quantity of paint will depend upon the area to 
be coated and the application rate. After the reservoir 
tube 75 is filled, the hose 78 is cleaned and dried by 
opening the valve 77 and the dump valve 84 and operating 
the solvent valve 73 and the air valve 74 on the color 
selection manifold 70. During this startup phase prior 
to painting, the spray gun manifold 106, the hose 126 and 
the spray gun 127 also are cleaned and dried by opening 
the valve 129 and a trigger valve (not shown) in the 
spray gun 127 and operating the solvent valve 133 and the 
air valve 132.

At this time, the reservoir tube 75 is charged with 
paint, the voltage blocks are clean and dry and the 
system 69 is ready to begin painting. Painting is begun 
by turning on the high voltage to the spray gun 127, 
opening the air valve 89 to pressurize the reservoir tube 
75, actuating the valves 82 and 105 and triggering the 
spray gun 127. Paint will flow to the spray gun until 
coating with the selected color is completed or the paint 
in th*· reservoir tube 75 is consumed. While painting is 
taking place, the reservoir tube 76 is charged with the 
next color paint, or with the same color paint if the 
next workpiece is to be coated the same color or if the 
workpiece being coated from the reservoir tube 75 
requires a greater quantity of paint than will fit into 
the reservoir tube 75. Prior to filling, the reservoir 
tube 76 is cleaned and dried by actuating the valves 90 
and 92 and operating the solvent valve 73 and the air 
valve 74 on the color selection manifold 70. The 
reservoir tube 76 then is filled by actuating the valves 
90 and 92 and one of the paint valves, such as valve 72. 
At the same time, the solvent isolation reservoir 114 is
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partially filled with solvent by opening the valves 122 
and 123. After the reservoir tube 76 is filled, the hose 
91 is cleaned and dried to form a voltage block by 
opening the valves 90 and 97 and operating the solvent

5 valve 73 and the air valve 74.
As soon as coating with fluid from the reservoir 

tube 75 is completed, the electrostatic power supply is 
turned off and the hose 104 is cleaned by opening the' air 
valve 124 to pressurize the solvent isolation reservoir 

10 114 and opening the valves 115, 117 and 107. At the same
time, the spray gun manifold 106, the hose 126 and the 
spray gun 127 are cleaned and dried by opening the valve 
129, opening the spray gun trigger valve and operating 
the solvent valve 133 and the air valve 132. In an

15 exemplary system 69, the hose 104, the manifold 106, the 
gun hose 126 and the spray gun 127 were cleaned and dried 
in only 22 seconds. The system 69 then was immediately 
ready for coating with paint from the reservoir tube 76.

The cycle for coating from the reservoir tube 76
20 operates similar to the cycle for the reservoir tube 75.

The air valve 102 is opened to pressurize the reservoir 
tube 76 and the valves 95 and 111 are actuated to cause 
fluid to flow from the reservoir tube 76 through the hose 
110, the spray gun manifold 106 and the gun hose 126 to 

25 the spray gun 127. While fluid is flowing to the spray
gun 127, the reservoir tube 75 is cleaned and dried, the 
solvent isolation reservoir 114 is partially filled and 
the reservoir tube 75 is filled with the next color paint 
to be applied to a workpiece. The hose 78 is cleaned and 

30 dried after the reservoir tube 75 is filled to form a
voltage block between the reservoir tube 75 and the color 
selection manifold 70. The operating cycles for the 
system 69 are repeated, alternately filling the reservoir 
tube 76 while coating with paint from the reservoir tube 

35 75 and filling the reservoir tube 75 while coating with
paint from the reservoir tube 76.
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The system 69 also can be operated to continuously 
coat with a single color paint. During a normal color 
change cycle, the high voltage is turned off. While 
power is off, the spray gun manifold 106, the hose 126, 

5 the spray gun 127 and the last used paint delivery hose
104 or 110 are cleaned and dried. These operations are 
unnecessary when coating continuously with a single 
color. When coating is completed with paint from the 
reservoir tube 75, paint delivery is immediately started 

10 from the reservoir tube 76. While coating continues, the 
hose 104 is cleaned with solvent from the solvent 
isolation reservoir 114. After a voltage block is 
reestablished between the reservoir tube 75 and the spray 
gun manifold 106, the reservoir tube 75 is refilled with

15 paint and the hose 78 is cleaned and dried to reestablish 
the voltage block between the color selection manifold 70 
and the reservoir tube 75. The same procedure takes 
place with the reservoir tube 76 after its paint supply 
is consumed and paint delivery is switched back to the

20 reservoir tube 75.
From the above description, it will be appreciated 

that the color change system 69 provides a minimum down 
time for changing from one color paint to different color 
paint. The operation of the various valves for supplying 

25 paint to the spray gun 127 and the operation of the 
valves for cleaning and drying the various hoses and for 
filling the reservoirs can be controlled by a 
conventional programmable process controller. Various 
changes and modifications may be made to the described

30 color change systems and the method by which the systems
operate without departing from the spirit and the scope
of the following claims.
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The clainu ;κο ύϊ»'υϋ.;ν;ι are ae follow;
Clai-ms

1. An electrically isolating color change system for 
supplying selected colors of electrically conductive 
liquid coating materials to an electrostatic coatingor pressurized arw e(<?cMzc<.Uy grounded supplier5 applicator, comprising, a plurality/of different coating 

rrAalf cdpacidy materials supplies, first and second/lele'ctrically 
insulated material reservoirs, electrically insulated 
means for supplying a predetermined quantity of coating 
material from a selected one of said supplies to a

10 selected one of said reservoirs, means for cleaning said 
supply means after material is supplied to a reservoir to 
form an electrical barrier between said supply means and 
such reservoir, means for pressurizing a reservoir 
containing coating material, electrically insulated means

15 for delivering coating material under pressure from a 
pressurized reservoir to the coating applicator, means 
for cleaning the other of said reservoirs while coating 
material is delivered from such pressurized reservoir to 
the coating applicator, said material supplying means

20 including means for supplying a predetermined quantity of 
coating material from a selected one of said supplies to 
such other reservoir while coating material is delivered 
from such pressurized reservoir to the coating 
applicator, and means for cleaning said delivery means

25 upon completion of coating with material from such 
pressurized reservoir to form an electrical barrier 
between said pressurized reservoir and the coating 
applicator.
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2. An electrically isolating color change system for 
supplying selected colors of electrically conductive 
liquid coating materials to an electrostatic coating 
applicator, as set forth in claim 1, wherein said first

5 and second reservoirs comprise first and second helically 
coiled tubes each having a lower first end and an upper 

! second· end, wherein coating material is supplied to and
j delivered from said first ends of said reservoirs and

wherein said means for pressurizing a reservoir
10 containing coating material applies a compressed gas to 

/ the second end of such reservoir.
k
h 3. An electrically isolating color change system for
i ’ ««it

supplying selected colors of electrically conductive 
liquid coating materials to an electrostatic coating

15 applicator, as set forth in claim 2, wherein said means 
for supplying a predetermined quantity of coating 
material from a selected one of said supplies to a 
selected one of said reservoirs includes means for 
venting the second end of a selected reservoir while

20 coating material is supplied to such selected reservoir.
4. An electrically isolating color change system for 

supplying selected colors of electrically conductive 
liquid coating materials to an electrostatic coating 
applicator, as set forth in claim 2, wherein said means

25 for cleaning coating material from said supply means 
comprises means for circulating a coating material 
solvent through said supply means to clean coating 
material from said supply means, and means for passing a 

/ gas through said supply means to purge solvent from said
■ 3 0 supply means.
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5. An electrically isolating color change system for 
supplying selected colors of electrically conductive 
liquid coating materials to an electrostatic coating 
applicator, as set forth in claim 2, wherein said means

5 for cleaning material from the other of said reservoirs 
comprises means for flushing such other reservoir with a 
coating material solvent to purge coating material from 
such other reservoir, and means for passing a gas through 
such other reservoir to purge solvent from such other

10 reservoir.

t f t Ϊ
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6. An electrically isolating color change system for 
supplying selected colors of electrically conductive 
liquid coating materials to an electrostatic coating 
applicator, as set forth in claim 1, wherein said means

5 for supplying a predetermined quantity of coating 
material from a selected one of said supplies to a 
selected one of said reservoirs includes a manifold, a 
plurality of normally closed color selection valve means 
attached to said manifold, means connecting each coating

10 material supply to a different one of said color 
selection valve means whereby coating material flows from 
a selected supply to the manifold when the connected 
valve means is opened, first valve means attached to said 
manifold, a first electrically insulating hose having a

15 first end connected to said first valve means and a 
second end, means connecting said second end of said 
first hose to said first reservoir, whereby coating 
material flows from a supply to said first reservoir when 
a color selection valve means and said first valve means

20 are opened, second valve means attached to said manifold, 
a second electrically insulating hose having a first end 
connected to said second valve means and a second end, 
and means connecting said second end of said second hose 
to said second reservoir whereby coating material flows

25 from a supply to said second reservoir when a color 
selection valve means and said second valve means are 
opened.

/'I
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7. An electrically isolating color change system for 
supplying selected colors of electrically conductive 
liquid coating materials to an electrostatic coating 
applicator, as set forth in claim 6, wherein said means

5 for cleaning coating material from said supply means 
after material is supplied to a selected one of said 
reservoirs includes a normally closed solvent valve and a 
normally closed air valve attached to said manifold, a 
source of solvent under pressure, means connecting said

10 source of solvent to said solvent valve, a source of 
compressed air, means connecting said source of 
compressed air to said air valve, wherein said means 
connecting said second end of said first hose to said 
first reservoir includes normally closed first dump valve

15 means for connecting said second end of said first hose 
to a fluid dump when open while blocking material flow 
from said first reservoir, and wherein said means 
connecting said second end of said second hose to said 
second reservoir includes second dump valve means for

20 connecting said second end of said second hose to a fluid 
dump when open while blocking material flow from said 
second reservoir.



oKtxtx&m·

21

8. An electrically isolating color change system for 
supplying selected colors of electrically conductive 
liquid coating materials to an electrostatic coating 
applicator, as set forth in claim 7, wherein said means

5 for cleaning coating material from said delivery means 
upon completion of coating includes an electrically 
insulated solvent reservoir, means including an 
electrically insulating solvent hose for flushing coating 
material from at least a portion of said delivery means

10 with solvent from said solvent reservoir, and means for 
drying solvent from said solvent hose and said portion of 
said delivery means to form electrical barriers between 
said material reservoirs, said coating applicator and 
said solvent reservoir.

15 9. An electrically isolating color change system for
supplying selected colors of electrically conductive 
liquid coating materials to an electrostatic coating 
applicator, as set forth in claim 1, wherein said 
plurality of different coating material supplies are

20 electrically grounded.

4
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10. A method for selectively supplying different 
color electrically conductive coating material to an 
electrostatic coating applicator comprising the steps of:

a) supplying a predetermined quantity of coating
5 material from a grounded coating material supply through 

a first electrically insulating hose to a first^^ caPacify 

reservoir;
b) cleaning and drying said first hose to form a 

voltage block between such supply and said first
10 reservoir;

c) supplying coating material from said first 
reservoir through a second electrically insulating hose 
to the coating applicator;

d) simultaneously with supplying coating material
15 from said first reservoir to the coating applicator, 

supplying coating material from a grounded coating 
material supply through a third electrically insulating 

ζί/ΑΠ capitcvh ,hose to a second^reservoir;
e) cleaning and drying said third hose to form a

20 voltage block between such supply and said second 
reservoir; and

f) supplying coating material from said second 
reservoir through a fourth electrically insulating hose 
to the coating applicator.

25 11. A method for selectively supplying different
color electrically conductive coating material to an 
electrostatic coating applicator, as set forth in claim 
10, and further including the step of cleaning and drying 
said second hose to form a voltage block between said

30 first reservoir and the coating applicator prior to 
supplying coating material from said second reservoir.
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12. A method for selectively supplying different color electrically 

conductive coating material to an electrostatic coating applicator, as set 
forth in claim 11, and further including the step of supplying a 

predetermined quantity of coating material from a grounded coating material

5 supply through said first hose to said first reservoir and then cleaning 
and drying said first hose to form a voltage block between such supply and 
said first reservoir simultaneously with supplying coating material from 
said second reservoir to the coating applicator.

13. A method for selectively supplying different color electrically
10 conductive coating material to an electrostatic coating applicator, as set 

forth in claim 10, and, simultaneously with the step of supplying coating 
material from said second reservoir, further including the steps of 
cleaning and drying said second hose to form a voltage block between said 
first reservoir and the coating applicator, supplying a predetermined

15 quantity of the same coating material as is being delivered from the second 
reservoir from its supply through said first hose to said first reservoir 
and then cleaning and drying said first hose to form a voltage block

j ,··: between such supply and said first reservoir.
14. An electrically isolating color change system substantially as

it » *

* ’20 hereinbefore described with reference to either Figure 1 of Figure 2 of the
ί ' drawings.

15. A method for selectively supplying different color electrically 
conductive coating material to an electrostatic coating applicator 

substantially as hereinbefore described with reference to either Figure 1
25 or Figure 2 of the drawings.

DATED this EIGHTH day of MAY 1990
The DeVilbiss Company

30

Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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