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This invention relates to the coating art and is specifica
ly concerned with a process and apparatus for the use
of electrostatic force for the application of paint repeti-
tiously to similar objects. This application relates to the
subject matter of application Serial No. 574,325 filed
March 27, 1956 in the name of Roderick Hines.

The art is aware that it is possible by means of electro-
static force to atomize paint away from the edge of a
small orifice through which it has been caused to flow by
other means. No claim is made here to this broad con-
cept. This invention is concerned with an improvement
on this method of painting which makes it possible to
operate such a painting system continuously.

The invention is explained in connection with the
figures of drawing in which:

FIGURE 1 is a somewhat schematic drawing of the en-
tire system;

FIGURE 2 is a cross section of a portion of a painting
tube which forms a part of this system; and,

FIGURE 3 is a plan view of such painting tube.

The structure of the painting tube which has been des-
ignated 10 is best understood from FIGURES 2 and 3.
This painting tube is constructed from a brass tube three-
eighths of an inch in diameter and six feet long. 'The
central four feet of the painting tube has had a section of
the tube removed and replaced by foraminous sheet 11
provided with openings 12. Foraminous sheet 11 has a
thickness of 0.003 inch and is provided with twelve thou-
san openings 12. These openings have a diameter of
0.003 inch and are arranged on a square pattern with the
centers of the holes spaced apart 0.040 inch. The holes
are arranged in horizontal rows with ten holes compris-
ing one horizontal row. There are one thousand two
hundred such horizontal rows.

Turning to FIGURE 1, paint is supplied to painting
tube 16 from paint reservoir 13 by pump 13’ through
conduit 14, filter 15, valve 16 and conduit 18. The pres-
sure in the system is indicated by gage 17. The point is
maintained at the proper temperature by heat exchanger
19 located in reservoir 13. Conduit 20 is connected to a
source of vacuum and is connected to paint reservoir 13
through valve 21. Reservoir 13 may also be connected
directly to the atmosphere through valve 22. It is
preferred that valves 21 and 22 be solenoid valves with
valve 21 normally closed and valve 22 normally opened.
Conduit 23 serves to return to reservoir 13 paint which
escapes atomization in painting tube 10.

Conduits 18 and 23 are fabricated from a highly insulat-
ing material such as polyethylene plastic and serve to
electrically isolate painting tube 1@ from the rest of the
system. Painting tube 10 is electrically connected to high
voltage source 24 which is capable of charging painting
tube 10 to a potential at least equal to 100 kilovolis.

Means, not shown, are provided for conveying the
articles to be painted past painting tube 16 and in align-
ment with openings 12. It is preferred that the work-
pieces be solidly grounded and that painting tube 10 be
held at a potential negative with respect to the workpieces.

Conduit 14 is also connected to a solvent tank 25 by
means of conduit 26 and valve 27. Pump 28 and filter 29
are provided to insure the delivery of clean solvent under
pressure into the system. Conduit 14 is also connected
with a source of compressed air flowing from air tank 30
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through filter 31, gage valve 32 and quick-opening valve
33. The supply of paint in paint reservoir 13 may be re-
plenished through conduit 34 in which is installed valve 35
and gage 36.

In order to insure a uniform flow of paint through all
of the openings 12 in painting tube 10, it is essential that
a uniform pressure differential be maintained between all
portions of painting tube 10 and the atmosphere. This
is most readily obtained by causing paint to flow through
painting tube 10 with such a velocity that the pressure drop
through the length of painting tube 10 due to the viscous
flow of the paint therethrough just balances the increase
in hydrostatic head from the top to the bottom of the tube.
While in most circumstances a uniform coating of paint
is to be desired, it is also within the purview of the inven-
tion to be so adjust the pressure drop through painting
tube 10 and the hydrostatic head to cause any desired flow
pattern from different portions of the tube. The desired
flow pattern, whether uniform or non-uniform, is obtained
by adjusting such parameters as paint viscosity, paint tem-
perature, paint flow and the configuration of painting tube
19 itself. While painting tube 10 has been shown as
mounted in a vertical position this is not necessary as long
as painting tube 10 has a sufficient vertical component to
be matched with the inherent pressure drop of paint flow-
ing through the tube.

It has been found by experience that using conventional
commercial primers such as one containing an epoxy base
resin, a solvent and pigments that the pigment tends to
bridge openings 12 and restrict the flow of paint there-
through. In many circumstances the holes become com-
pletely plugged in a matter of a few minutes. To enable
apparatus of this type to be employed successfully, re-
course has been had to the expedient of applying at spaced

5 intervals a momentary vacuum to the head space above

the paint in paint reservoir 13. This is accomplished by
applying electrical energy to valve 21 which is normally
closed and valve 22 which is normally opened to cause
valve 21 to open and valve 22 to close. The air over the
head space in paint reservoir 13 flows into conduit 20
which is connected to a source of vacuum. This lowers
the pressure in reservoir 13, which lowered pressure is
reflected along conduits 14, 18 and 23 into painting tube
16. Since the pressure within painting tube 10 then be-
comes less than atmospheric, paint is caused to flow in a
reverse direction back to the interior of painting tube 10
and so destroys any deposits which may have a tendency
to bridge and close openings 12. It has been found satis-
factory to energize valves 21 and 22 for three seconds out
of each thirty seconds. This gives a painting cycle of
twenty-seven seconds and a cleaning cycle of three sec-
onds. It is obvious that in commercial work the cleaning
cycle could be timed to coincide with the absence of
work before the painting tube. The exact timing and
duration of the existence of the subatmospheric pressure
within painting tube 10 is not critical as long as the nega-
tive pressure is applied at periods of time shorter in dura-
tion than the time required for the plugging of any of
openings 12 beyond opening by the reverse flow of paint.

The compressed air supply originating in tank 30 and
the solvent supply originating in solvent tank 25 have been
provided for cleaning and blowing out the entire system
when it is desired to start up the system or shut down the
system or change colors. Cooling coil 19 has been pro-
vided to regulate the viscosity and temperature of the
paint.

The conductivity of some commercial paints may be
such that it is impossible to satisfactorily use such in an
electrostatically propelled system. Such paint should have
included in their thinner some polar solvent such as methyl
alcohol or acetone to raise their conductivity. If the paint
conductivity is satisfactory, it may be thinned by conven-
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tionally known non-polar solvent. It is preferred to oper-
ate the paint at a viscosity between 1.6 and 2.0 poises.
In painting with a paint of this viscosity it has been found
that the described: painting tube working under a pressurée
of approximately one pound per square inch at the tube
will discharge three gallons of paint per hour in a satis-
factory spray.

Having thus described a preferred form of our inven-
tion, what we claim and desire to secure by United States
Letters Patent is:

1. An apparatus for electrostatically coating an object
with a siccative liquid comprising a painting tube provided
with a plurality of small openings and arranged at a sub-
stantial angle to the horizontal, means for maintaining
an electrical potential between the painting tube and the
object to be coated, means for flowing a siccative liquid
through the painting tube under a slightly superatmos-
pheric pressure, means for regulating the flow of siccative
liquid through the painting tube so that the pressure drop
through the length of the painting tube due to the flow of
siccative liquid is substantially neutralized by the hydro-
static head of siccative liquid in the painting tube, and
means for periodically reducing the pressure within the
painting tube to a value substantially under atmospheric
to cause a reversal of the flow of siccative liquid through
the small openings and a concomitant cleansing of the
small openings.

2. A process for continuously electrostatically atomiz-
ing a siccative liquid through a plurality of small openings
comprising establishing an electrical potential between the
siccative liquid and a receiver to accomplish atomization
of the siccative liquid, impressing a small superatmos-
pheric pressure upon the siccative liquid to caunse it to
flow through the small openings, and periodically impress-
ing momentarily upon the siccative liquid a subatmos-
pheric pressure to cause the flow of siccative liguid
through the small openings to reverse and cleanse the
small openings of accumulated deposits.

3. A process for continuously electrostatically atomiz-
ing a siccative liquid through a painting tube having a
plurality of small openings and arranged at a substantial
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angle to the horizontal comprising establishing an electri-
cal potential between the painting tube and a receiver to
accomplish atomization of the siccative liquid, impressing
a small superatmospheric pressure upon the siccative liquid
in the painting tube to cause it to flow through the small
openings, circulating siccative liquid through the painting
tube at a rate such that the pressure drop due to the flow of
siccative liquid through the painting tube is substantially
neutralized by the hydrostatic head of siccative liquid in
the painting tube and periodically impressing momentarily
upon the siccative liquid a subatmospheric pressure to
cause the flow of siccative liquid through the small open-

ings to reverse and cleanse the small openings of ac-

cumulated deposits.
4, A process for continuously electrostatically atomiz-

ing a siccative liquid through a painting tube having a.

plurality of small openings and arranged at a substantial

angle to the horizontal comprising establishing an elec

trical potential between the painting tube and a receiver to
accomplish atomization of the siccative liquid, impressing

a small superatmospheric pressure upon the siccative
liquid in the painting tube to cause it to flow through the

small openings and circulating siccative liquid through
the painting tube at a rate such that the pressure drop
due to the flow of siccative liquid through the painting tube

is substantially neutralized by the hydrostatic head of

siccative liquid in the painting tube.
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