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This invention relates to apparatus and meth-
ods for coating articles, and more particularly
to improvements in the method and apparatus
of United States Letters Patent No. 2,359,476,
granted October 3, 1944, on the application oi
Charles K. Gravley. In practicing the inven-
tion of the Gravley patent, the articles to be
coated are first provided, as by dipping, with an
excess of the desired coating material and are
then moved into association with an electrode be-
tween which and the articles there is maintained
an electrostatic field of sufficient intensity to
cause the excess coating material to leave the
article. By this process, the excess coating ma-
terial which would otherwise form ‘“sags” or
“fears” is removed and the coating material per-
mitted to set in a film substantially free from
abrupt variations in thickness.

In the commercial utilization of the Gravley
invention difficulties have sometimes been en-
countered because of the re-deposition on the
article of coating-material particles once removed
therefrom by the electrostatic field. Several fac-
tors may contribute to such re-deposition. Coat-
ing material in an unset condition may accumu-
late on the grid to a point where the action of the
electrostatic field will cause it to leave the grid
and be attracted to the article. Air currents re-
sulting from an exhaust system or induced by
heat from means employed to speed setting of the
coating on the articles may carry coating mate-
rial away from the grid and to the article. In
most installations, the article being deteared is
grounded, while the electrode is maintained at a
high potential, with the result that particles of
coating or other material which become charged
by the grid are attracted to any grounded object;
and in many situations the redeposition of mate-
rial on grounded portions of the apparatus would
be as objectionable as would redeposition on the
articles being treated. Throughout this applica-
tion, the term “redeposition” is employed to desig-
nate the deposit of particles which have acquired
a charge from the electrode upon the article be-
ing treated or upon parts of the apparatus which
are charged similarly to the article and upon
which it is desired to prevent the formation of a
coating.

It is the object of this invention to prevent
undesirable redeposition of material in the proc-
ess of electrostatic detearing. More specifically,
it is the object to prevent particles of coating or
other material which have acquired a charge
similar in sign to that of the detearing electrode
from becoming redeposited upon the article or
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elsewhere where their presence would be objec-
tionable.

In carrying out my objects, I associate with the
detearing apparatus a screen shaped and posi-
tioned to intercept particles moving toward the
article, from the general vicinity of the grid, such
screen being provided with an opening between
the detearing electrode and that surface portion
of the article from which coating material is be-
ing deteared. Preferably, such screen is of con-
ducting material and is electrically charged simi-
larly to the article being deteared; but in such
an arrangement the screen is arranged so as to
avoid electrical shielding of that portion of the
article from which the coating material leaves
in the detearing operation.

The accompanying drawing illustrates my in-
vention:

Fig. 1 is aside elevation, somewhat diagram-
matic in character, illustrating one form of ap-
paratus suitable for use in practicing my inven-
tion; Fig. 2 is g vertical section on an enlarged
scale on the line 2—2 of Fig. 1; Fig. 3 is a view
similar to Fig. 2 illustrating a modified form of

5 the invention; and Fig. 4 is another view similar

to Pig. 2 illustrating a further modification.

The apparatus illustrated in Fig. 1 comprises
an overhead conveyor 10 along which move a
series of spaced hangers {{ carrying the articles
12 to be coated. The conveyor i9 includes a de-
pressed portion 10’ beneath which there is located
a tank {3 containing a bath of liquid coating ma-
terial in which the articles 12 are immersed as
they pass over the depressed conveyor-portion
t9’. In the drawing, it is contemplated that the
articles will be placed on the hangers 11 at the
left of the tank {23 and will move to the right
through an beyond such fank.

Beyond and preferably spaced from the tank
138 in the direction of conveyor travel there is dis-
posed a horizontal detearing electrode 15 posi-
tioned vertically so that the lower ends of the
articles 12 will pass in spaced relation to it as
they are moved to the right by the conveyor.
The electrode 5 is mounted on supports 16 of
insulating material and is connected through a
conductor 17 with one terminal of a high-voltage
source I8 the other terminal of which is grounded
as at 19, The hangers i are of conducting ma-
terial, and the conveyor 18 is grounded as indi-
cated at 20, so that an electrostatic field will be
created between the electrode {5 and the articles
12 passing in succession above it.

The apparatus as so far described is not novel,
hut instead represents a commercial embodiment
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of the invention of the aforesaid Gravley patent.
Articles emerging from the tank 13 lose some of
the excess coating material which they acquire
therein as they pass from the tank toward asso-
ciation with the electrode i5. As the articles
enter into association with the electrode 15, the
electrostatic field between them and the electrode
causes excess coating material on the surface of
the article, and especially excess coating material

hanging in “tears” from the lower surface of the if

article, to be attracted to the electrode [5. This
process has proved very effective in detearing ar-
ticles coated by the dip method or by any other
method which results in the application of an
excess of coating material.

The major part of the coating material re-
moved from the articles 12 by the action of the
electrostatic field collects on the electrode 15 and
acquires an electrical charge similar in sign to
that of the electrode.
terial collects on the electrode in a sufficiently
fluid state, some of it may be repelled there-
from in the form of fine particles and attracted
back to the article t0 be deposited thereon. I
have found, especially if that portion of the ar-
ticle presented toward the electrode is relatively
sharp-edged, that much of the material so re-
deposited returns to the article on other portions
of the surface thereof. Coating material so re~
deposited is relatively dry as the result of its
exposuré to the air during its movement from
and back to the article; and as a result, it may
not flow but instead may remain more or less
unassimilated into the coating to create an un-
‘evenl and unsightly appearance.

I have discovered that the redeposition of coat-
ing material particles on the article being de-
teared can in large measure be prevented by pro-
viding a screen shaped and positioned to inter-
cept any coating material particles moving from
the -grid toward surface portions of the article
other than those from which detearing takes
place. In the arrangement shown in Figs. 1
and 2 T employ a screen having side walls 25 and
a top wall 28, the latter being provided with a
longitudinally extending slot 27 through which
the lower ends of the articles 12 project for a
short distance. Preferably the screen, or at least
the wall 26 thereof, is made of metal or -other
conducting material and grounded so that it will
have substantially the same potential as the ar-
ticles 12. If the screen-wall 26 is -of conducting
material, it may be foraminous in character, but
if it is of non-conducting material it is desirably
imperforate except for the slot 27. Where the
screen portion 28 is of non-conducting material,
it is mot important that the article 12 project
below it; but if the screen is of conducting ma-
terial, the article should project below it, as il-
lustrated, in order to prevent the screen from
electrically shielding those surface portions of the
article 12 from which detearing occurs.

Except for the function of the screen 26, the
apparatus of Figs. 1 and 2 operates aiter the
manner of the Gravley patent to remove excess
coating material from the articles {2 as they pass
in association with the electrode 5. However,
should the coating~-material particles reaching
the electrode 15 acguire the charge thereof and
become attracted to any article 12 or parts sim-
ilarly charged, such particles will be intercepted
by -and become deposited upon the screen26 and
will not strike the article {2 to mar the surface
thereof.

In the arrangement ilustrated in Fig. 3, the

If enough coating ma- 2

9,549,027

40

50

65

70

75

4
electrode 15 is located within the lower portion
of a booth 30 which extends upwardly to enclose
the conveyor I8 and the articles 12 supported
therefrom. In this arrangement, the screen
takes the form of shields 31 projecting inwardly
from the side walls of the booth 38 to points ad-
jacent the sides of the articles 12. As in the case
of the screen-portion 286 shown in Fig. 2, the
shields 3{ are of conducting material, are ground-~
ed, are located a short distance above the lower-
most point of the articles 12, and may be fo-
raminous. If theé shields 31 are of non-conduct-
ing material, they ate desirably imperforate, and
need not necessarily be located above the lower
ends of articles 12.

In the arrangement shown in Fig. 4, the elec-
trode {5 is supported from overhead through in-
sulators (6’, and the screen takes the form of
shields 35 extending vertically in closely spaced
relation to the sides of the articles 12 and termi-
nating at their lower edges short of the Iower
ends of the articles 12 in-order to avoid electrical
shielding of such lower ends, where ‘detearing
takes place.

In some coating processes embodying the step
of electrostatic detearing, it is ‘customary to sub-
ject the articles being deteared t6 the action of
heat to expedite the setting of the coating ma-
terial. In some instances, it is also customary
to provide for ventilation of the region occupied
by the detearing electrostatic field. In -either
case, air currents are created which in mést in-
stances would faver the movement of coating-
material or other particles toward the articles
for redeposition tlhiereon or for redeposition :on
any grounded parts of the apparatus. A -screen
such as is employed in the practice -of my inven-
tion is especially effective ‘where ‘such -air cur-
rents exist.

In showing the detearing electrode 15 -as hav-
ing a greater extent transversely of the path of
article-travel than do the articles themselves, the
drawing reflects common detearing practice. As
g, result of the fact that the electrode 15 has a
horizontal extent greater than that of the articles
12, many particles ‘of coating material or othetr
substance which otherwise would move genérally
upwardly along paths spaced from ‘the articles
and from parts of ‘the apparatus at the sides of
the articles acquire a charge from the grid and
become attracted to the articles or ‘to grounded
portions of the gpparatus. In the absence of my
screen, many of such particles would become de-
posited on the side surfaces of the articles or on
other grounded objects where their presehce
would be objectionable; but With the sereen
‘present, such particles-are-iiitercepted by and de=
posited ‘on ‘such ‘screeén whete their presence ‘is
not objectionable.

I claim as my invention:

1. In electrostatic detearing apparatus, & hori-
zontally disposed electrode, a‘conveyotr for ‘eon=
veying articles to be deteared over and in spacéd
relation to the electrode, & screen of ‘conduéeting
material disposed over said electrode and a shoit
distance above the Tower ends of articles moved
over the electrode by ‘the conveyor, said screen
having a longitudinal glot through which ‘the
lower ends of the articles project, afid Thedns
including a sourée of high-voltage electricity tor
maintaining between said sereén and the lower
ends of the articles oh the one hand gnd said
electrode on the other an €lectrostatie Held Tor
urging excess coating material on sich dfticles
toward theelectrode, : T
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2. In electrostatic detearing apparatus, an
electrode, means for supporting in spaced rela-
tion to said electrode an article to be deteared,
means for maintaining between said electrode and
an article on said support an electrostatic field
capable of causing excess coating material on
that surface portion of the article nearest the
electrode to leave the article and move toward
the electrode, and a sereen of conducting material
positioned intermediate said electrode and other
portions of said article surface for electrically
shielding said other portions.

3. In apparatus for detearing a plurality of
articles, means for conveying the plurality of ar-
ticles in a column over a predetermined path, an
electrode spaced from said column of articles and
positioned so that it is nearest to one surface
portion of each of the articles and is more remote
from. other surface portions of each of the

articles, means for maintaining between said @

electrode and said column of articles an electro-
static fleld capable of causing excess coating ma-
terial on the nearest surface portions of the
articles to leave them and move toward said elec-
trode, and screenhing means of conducting ma-
terial extending longitudinally on both sides of
said conveyor means and being adjacent to and
spaced from said column of articles to shield the
more remote surface portions of the articles from

6

deposition thereon of particles of material
charged by said electrode, said screening means
being electrically connected with said field main-~
taining means.

4. In an electrostatic detearing apparatus,
means for supporting an article to be deteared
in a predetermined position, a detearing electrode
spaced from the article to be deteared, means for
establishing between said article and said elec-
trode an electrostatic field capable of causing ex-
cess coating material on that portion of the ar-
ticle nearest the electrode to leave it and move
toward said electrode, screening means located
intermediate such nearest portion and more re-
mote portions of the article to reduce to sub-
stantially zero the electrostatic field over said
more remote portions, and means for maintain-
ing said screen at substantially the same poten-
tial as the article to be deteared.

EDWIN M. RANSBURG.
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