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- 3,130,066
BELECTRO SPRAY APPARATUS AND METHOD
Sules L. Brady, decezsed, Iate of Chicago, ik, by Hazel E.
Brady, execatriz, Chicago, HL, assignor to Ranshurg
Bleeiro-Coaling Corp., a corporation of Indiana
Continnation of application Ser. No. 792,222, Feb. 9,
1959. This application Uct, 9, 1961, Ser. Ne. 143,980
19 Ciaims, ({1 117—93.43)

This invention relates to electro spray apparatus and
method, and more particularly to the deposition on article
surfaces of liquid coating materials which are rather dif-
ficult to atomize electrostatically.

This application is a coatinuation of my application
792,222, which was a continuation-in-part of my applica-
tion Serial Mo. 539,899, filed October 12, 1955, now aban-
doned.

In commercial installations made by the assignee of
this application, liquid coating material supplied to a ro-
tating atomizing device has been subjected to the action
of an elecirostatic field and atomized into fine electrically
charged spray particles which move to and become de-
posited on the article under the influence of electrostatic
forces. Rotation of an atomizing device to spread the
liquid coating material into a thin film at a circular edge
is disclosed, for example, in E. M. Ransburg Patent
2,893,894, issued July 7, 1959, and rotation of the atomiz-
ing device at high speeds in connection with coating ma-
terials avhich are difficult to atomize electrostatically is
known,

Cne example of a material which is rather difScult to
atomize electrostatically, and yet which is used extensive-
iy commercially, is the liqguid material for providing por-
celain enamel finishes, known in the field as a slip. This
material usually comprises as its principal element poz-
celain enamel frit combined with clay and other additives,
suspended in water to which may be added small quan-
tities of other liquids to modify certain characteristics of
the slip, the bisque resulting from its deposition on the
article being coated, or the ultimate fired finish compris-
ing the porcelain enamel. Other examples of relatively
difficult material to atomize electrostatically are some
metallic pigment paints, and some water-in-oil emulsion
paints. When a rotating bell or disc supplied with such
difficult-to-atomize materials has its speed of rotation in-
creased from the S00 r.p.m. heretofcre normally used
commercially to speeds of several thousands of revolu-
tions per minute, providing lineal velocities at the atom-
ization zone of edge of more than 10,000 feet per minute,
for example, deposition efficiencies have in many cases
dropped off instead of improving.

A rotating atomizing device having the above-mentionad
edge velocities of 10,000 feet per mintue or more creates
such a strong wind or air stream that under certain cir-
cumstances the air stream overcomes the electrostatic
forces which would otherwise deposit certain spray par-
ticles on the article and carries those particles away to be
lost. 1 have found that by properly baffling or blocking
air flow adjacent the rotating atomizing device, improved
deposition efficiencies can be obtained with high speeds
of rotation are used in connection with coating materials
which are difficult to atomize.

Cther features and advantages of the invention will bs
apparent from the foliowing specification and drawings
in which:

FIGURE 1 is a schematic plan view of an installation
embodying this invention, along the line 1—1 of FIG-
URE 2;

FIGURE 2 is a side elevation of an atomizing disc and
its associated air baffies and supports, with the spacings
between the disc and baffles being somewhat exaggerated
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for clarity of illustration, and of the outer electrodes, the
articies being eliminated from the view for clarity;

FIGURE 3 is an enlarged fragmentary view of the
edge portions of the baffles and disc, in a preferred pro-
portion as to size and spacing;

FIGURE 4 is a side elevational view of anocther em-
bodiment of my invention adapted for vertical reciproca-
tion; and

FIGURE 5 is an enlarged view partly in vertical sec-
tion of the upper poriion of the device shown in FIG-
URE 4.

Referning now more particularly to the specific embodi-
ment of the invention illustrated in FIGURES 1 to 3
of the drawings, the articles being coated (illustrated as
refrigerator cabinets identified as 18 to 28 inclusive) are
carried by a suitable conveyor in a loop around a rctating
atomizing device, here shown as a disc 21. At least a
portion of the surface of each article being coated lies in
the plane of the disc in the particular embodiment here
illustrated; and the annular spray discharged from the
edge of the disc provides a band of coating deposition on
the article surface facing the disc. It will be understood
that the entire vertical extent of the surface may be coat-
ed (if it is of greater extent than the width of the annular
spray band) by moving the articles in a helical path
around the disc, or by other suitable expedients also
known in the art, as by tilting or reciprocating the disc.
It will alsc be understood that if the article is of a rec-
tangular character, as illustrated, the other sides not fac-
ing the disc in the accompanying illustration could be
suitably coated either by indexing the articles during their
movement arcund the disc or by utilizing other similar
coating arrangements or loops at other points in their
movement along the conveyor.

A commercial installation of the character illustrated
has been used, for example, in applying porcelain enamel
to washer and dryer cabinet parts by the use of a rotating
disc-type atomizer. The installation employs a disc 20"
in diameter, with the inwardly facing surfaces of the
cabinet panels spaced approximately 2 feet from the cir-
cular edge of the disc as they pass around the disc during
coating. The disc is supplied with the liquid coating ma-
terial, the slip for providing the porcelain enamel finish,
and rotated at high speed. Rotation of the 20" disc at
approximately 3600 r.p.m., for instance, provides a lineal
edge speed of close to 19,000 feet per minute. The
articles being coated are grounded through the conveyor;
and a high wvoltage differential is created between the
grounded articles and the rotating atomizing member, as
by a high voltage power supply shown schematically only.
The voltage commercially used is normally 100,000 volts,
and in any event should be sufficient to provide at least
several thousand volts per inch average gradient in the
electrostatic field between the atomizing device and the
article surface spaced therefrom.

Production of high quality finishes require that all of
the spray particles be rather fine, preferably smail enough
that on deposition they do not make spot sizes more than
15- to 20-thousandths of an inch in diameter. Fine spray
particles of this type, deposited on an article surface
while still in liguid state, flow together in a manner pro-
viding a smooth finish of high quality. Field strengths
of the character described, when concentrated at the edge
of the atomizing device, are sufficient in and of them-
selves to provide such desired fine atomization with syn-
thetic emamels or most other conventionally used paints.
When the material is difficult to atomize electrostatically,
however, as is the case with the slip used for providing
porcelain enamel finishes, the high lineal edge velocity
of the rotating atomizing device materially aids the
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atomization and enables provision of spray particles of
the desired fineness.

However, utilization of edge velocities in excess of
10,060 feet per minute would under many circumstances,
in the absence of utilization of my improvement herein
disclosed, create a blast or strong stream of air of such
velocity at the article surface as to materially reduce
the deposition efficiency. In the specific example de-
scrived above, an unshielded disc creates air velocities
of the order of 350 feet per minute at the article surface.
Optimum results from electrostatic spray coating systems
require that the air adjacent the article surface be quies-
ceni. The air need not be completely still and unmoving,
but should be quiescent in the sense that there should be
no strong blasts or air movements of a velocity such as
to carry away a substantial number of the spray particles
which would otherwise have been electrostatically de-
posited on the article; and air velocities of the order of
350 feet per minute carry away a number of spray par-
ticles.

Referring now more particularly to FIGURE 2, a
pedestal 22 houses in its upper enlarged portion 22a a
motor having a shaft 23 carrying the disc 21. Above the
disc, carried in the illustrated embodiment by a ceiling
bracket 24, is a support member 25. At the lower end
of this member is a circular baffle or guard 26 of dielec-
tric or non-conducting material, as Bakelite; and imme-
diately beneath the disc 21, and carried by the upper por-
tion of the pedestal 22, is another similar guard or baffle
disc 27. During operation of the device the liquid coat-
ing material is pumped through the tube 28 and supplied
to the upper surface of the disc 21, and rotation of the
disc spreads the material into a thin expanding film and
distributes the liquid uniformly around the circular edge
of the disc. Atomization takes place at this edge and
the resultant spray particles are both mechanically pro-
jected toward and electrostatically attracted to the sur-
faces of the articles being coated.

The installation being described also includes an ar-
rangement for minimizing overspray, or loss of spray par-
ticles passing between and beyond the articles being
coated. In the embodiment illustrated this comprises
an outer or backing electrode arrangement comprising a
pair of arcuate electrode members 29 and 39 surround-
ing the articles on the comnveyor loop. These arcuate
electrode members, preferably of metal tubing of an ap-
preciable diameter (as 35’') to minimize ionizing current
losses, are carried by insulating supports 31 in turn
mounted in a suitable manner, as by the pipe 32 shown
in FIGURE 2, as supported from the ceiling or roof of
the structure housing the installation. As may be best
seen .in this same figure, the arcuate electrode members
29 and 39 are located in planes above and below the
plane of the disc, as 4 inches above and 8 inches below,
and are both electrically connected to the “hot” terminal
of the high voltage power supply. The tendency of spray
particles passing beiween the articles to deposit on the
rear surfaces thereof is materially increased by this ar-
rangement and assists the other features heretofore de-
scribed in achieving porcelain frit deposition at high effi-
ciencies.

Referring now more particularly to FIGURE 3, it will
be seen that a preferred embodiment spaces the lower
bafile disc 27 as close to the lower surface of the rotating
disc 21 as is commercially practical, as ¥”. In order
to obviate any disturbance of the film of liquid coating
material on the upper surface of the disc, it is preferable
to space the upper baffle disc 26 slightly further, a 14"
spacing from the upper surface of the disc 21 having
proved very satisfactory in practice. Even though the
baffle discs are preferably of dielectric or non-conducting
material, opiimum concentration of the electrosiatic field
at the atomizing edge of the disc is obtained by having
the baffle edges lie slightly within or to the inside of the
atomizing disc edge, as ¥4 of an inch to the inside thereof.
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The air blocking or baffle means is preferably unbroken
or uninterrupted in order to completely close over and
protect each side of the rotating disc; and baffle means
on each side of the rotating disc is of importance in
achieving the desired results.

A construction of the character illustrated provides
very substantial reductions in the air velocities which
would otherwise exist, and does it without disturbing the
film and without reducing the desired concentration of
the electrostatic field at the edge of the rotating atomizing
member. This arrangement reduces air velocities at the
article surface to not in excess of about 1% of the lineal
velocity of the rotating edge, and generally to something
materially less than this. In the specific embodiment
particularly described above, for example, air velocities
at the article surface are reduced to considerably less
than one-half of what they otherwise would have been,
and are of the order of 100 feet per minute. With slight-
1y reduced edge velocities (as with a 15" disc resulting in
an edge velocity of about 13,600 feet per minute), air
velocities at the article surfaces which would otherwise
be in excess of 100 feet per minute are reduced to about
40 feet per minute; and yet the centrifugal force provided
by this edge velocity, being in excess of 10,000 feet per
minute, is sufficient to result in atomization of the de-
sired fineness.

It will be understood that the baffling or air blocking
disclosed here is not concerned with eddy currents, with
changes of direction of air movement, or other effects
at or near the edge of the rapidly rotating atomizing de-
vice. Instead the action desired is reduction of air veloci-
ties at a substiantial distance from the atomizing zone, as
for example, a couple of feet, and immediately adjacent
the surface of the article being coated. Particularly with
a disc-type rotating atomizing device, the initial direction
and forces of air in the absence of blocking or baffling
means is such as to assist projection of the spray particles
in the desired direction; but it is the action of high veloc-
ity air streams at and near the article surface which is
undesired and which this air baffling or blocking arrange-
ment obviates. Moreover, this is accomplished without
reducing the desirable high concentration of field forces
at the atomizing edge, and without disturbing the liquid
film on the rotating surface.

In the embodiment of my invention heretofore de-
scribed the upper baffle 26 has been illustrated as fizxedly
supported from the ceiling. However, when the atomiz-
ing device is mounted on a reciprocator for vertical move-
ment during the coating operation as is desirable in cer-
tain installations, the mounting arrangement for the upper
baffle must be different; and an arrangement particularly
designed for reciprocation is illustrated in FIGURES
4 and 5.

Referring now more particularly to these latter figures,
the rotatable atomizing member is in this case illustrated
as a bell 40 having a circular atomizing edge 40a. The
bell has a first or inner annular portion 46b which di-
verges at a relatively small angle to the horizontal and
an outer portion 40c which is at a greater angle and
which comprises a conical section in the embodiment
jllustrated. Such a bell, when located in the center of
the looped portion of a conveyor path (i.e., in place of
the disc 21 illustrated in FIGURE 1) will electrostatically
coat the articles passing around if on a conveyor when it
is rotated, supplied with liquid coating material, and suit-
able electrostatic field conditions are created between the
bell edge and the articles. It will also be understood that
a bell may be used in conjunction with a straight con-
veyor path, in which case the axis of the bell will be so
arranged as to intersect articles on the conveyor.

Referring now more particularly to the use of a bell
within a loop, however, it will be understood that articles
having considerable vertical extent, as refrigerator cabi-
nets, can be carried in a conveyor loop which lies in a
single plane, and yet be coated from top to bottom by
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reciprocating the rotary atomizer during movement of the
articles about the loop.

The arrangement shown in FIGURES 4 and § is suit-
able for such a situation. Referring first to FIGURE 4,
the bell 48 and drive motor 41 are shown as carried on
a column 42 adapted to be reciprocated vertically by a
hydraulic cylinder 43. As illustrated, this hydraulic cyl-
inder may be mounted in a pit beneath the floor 44 of a
factory, with the piston rod 434 adapted to be reciprocated
vertically and to carry with it the column 42 and a hous-
ing 45, vertical movement of this latter part being guided
by rollers 46. It will be understood that hydraulic fluid
may be suitably supplied through the pipes 47 and 48
to effect the desired reciprocation, which may be as much
as several feet.

Referring now more particularly to FIGURE 3, it will
be seen that column 42 carried not only motor 41 but
also a central stationary fesd tube 49 adapted to be sup-
plied with paint or other liquid coating material through
a flexible conduit, as the hose 88. The rotor of the motor
is provided with a hollow shaft 51 through which the paint
feed tube 49 extends. This shaft 51 is suitably sup-
ported, as by ball-besaring arrangements identified as 52,
and is attached to the rotor of the motor so that energiza-
tion of the motor effects rotation of the shaft 51 at a suit-
able speed, as for example 3600 r.p.m. The paint feed
tube 49 is provided at its upper end with a pair of out-
wardly and downwardly extending nozzle tubes 53, these
being adapted to deliver the paint to the surface of the bell
near its axis. A tubular insert member 54 acts to prevent
undesired running of the paint back down the hollow
motor shaft during operation; and rotaticn of the bell
member causes paint delivered from the nozzles 53 to
form into a film on the bell surface and to be delivered
to the atomizing edge 48« in a uniform thin film entirely
around the periphery of the bell.

In order to prevent undesirably high air velocities at
the surfaces of the articles during the coating operation,
air movement which would otherwise be caused by the
high speed of rotation of the bell member is again blocked
or bafiled. A generally conical baffle member 56 is at-
tached to the housing of the motor 41 by a clamp 57, and
has at least its upper portion closely adjacent to the out-
side surface of the generally conical portion 48c of the
bell member. The paint tube 49 has suitably mounted on
the top thereof, as by the stud 58, another baffie here
shown as a disc member 52 having its periphery terminat-
ing closely adjacent the inner surface of the bell close to
the atomizing edge 49a4. This arrangement provides bafile
or blocking action immediately adjacent both the inside
and outside of the rotating bell member near the periph-
ery thereof, so that regardless of any air movement exist-
ing adjacent surfaces of the bell within the closure pro-
vided by the baffle arrangements, no appreciable “blower”
effect takes place. This is, despite edge velocities well in
excess of 10,000 feet per minute, air velocities adjacent
the article surface are kXept well within the limits hereto-
fore described in this specification. Moreover, it will be
noted that in the arrangement shown in FIGURES 4
and 5, both baffles are carried by and fixedly mounted
with respect to the pedestal 42, so that they maintain their
desired relationship with the rotating atomizing member
during vertical reciprocation thereof.

While I have shown and described certain embodi-
ments of my invention, it is to be understood that it is
capable of many modifications. Changes, therefore, in
the comstruction and arrangement may be made without
departing from the spirit and scope of the invention as
disclosed in the appended claims.

I claim:

1. An electrostatic coating system for distributing
liquid as a coating on articles, a rotatable member having
a circular edge providing an atomizing zone, means for
rotating said member at a rate such that said edge has
a lineal speed in excess of ten thousand feet per minute,
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means for feeding liquid coating material to a surface
of said member for spreading as a film to said edge and
atomization therefrom into an annular spray of coating
material particles, means for moving said articles about
said member in said annular spray and sufficiently spaced
rom said member to permit substantial dispersion of the
spray particles as they proceed toward the articles, means
for creating beiween the articles and said member and
concentrated at the atomizing zone thereof an electro-
static field of sufficient strength to affect the atomization,
dispersion and depositicn on the article surfaces while
still in liquid state of said spray perticles, and baffle mem-
bers on both sides of said rotating member and closely
adjacent thereto for reducing air velocities adjacent said
article surfaces to less than one percent of the lineal
velocity of said circular edge.

2. Apparatus of the character claimed in claim 1 where-
in said baffie members are of dielectric material and
terminate within said circular edge for concentration of
the field at the coating material on said circular edge.

3. Apparatus of the character claimed in claim 1 in-
cluding electrode means on the opposite side of said
articles from said rotating atomizing member, and means
for charging said electrode means to the same polarity as
the rotating atomizing member for creating an electro-
static field between the articles and said electrode means.

4. In a system for electrostatically distributing liquid
as a coating on articles wherein a rotatable member hav-
ing an atomizing zone is fed liquid coating material for
atomization therefrom into a spray of coating material
particles therearound, articles are moved in said spray
sufficiently spaced from said member to permit substan-
tial dispersion of the spray particles as they proceed to-
ward the articles, and an electrostatic field exists between
the articles and said particles of sufficient strength to affect
the dispersion and deposition on the article surfaces while
still in liquid state of said spray particles, the combination
of means for rotating said member so rapidly as to tend
to create air velocities of such magnitude as to cause par-
ticles which would otherwise be electrostatically deposited
on the article surface to be carried away from said article
surface, and baffle means closely adjacent said rotating
member on both sides thereof throughout substantially
its entire periphery for reducing air velocities adjacent
said article surfaces whereby particles which would other-
wise be carried away from the article surfaces are elec-
trostatically deposited thereon.

5. Apparatus of the character claimed in claim 4,
wherein the rotating means drives said rotatable member
with a lineal velocity adjacent the atomizing zone in
excess of 10,000 feet per minute, and wherein the baffle
means are within a small fraction of an inch of the ro-
tatable member and extend entirely therearound closely
adjacent said atomizing zone, whereby air velocities at
the article surfaces are omly of the order of 100 feet
per minute.

6. In a method of electrostatically distributing liquid
as a coating on articles wherein a stream of liquid coating
material from a supply source is flowed onto a supporiing
surface rotated for transforming said material into a thin
film and advancing it along said surface to an atomizing
zone to provide a thin circular film edge having the coat-
ing material uniformly distributed therealong, a plurality
of articles are located about such circular film edge with
a portion of each article in the plane of such film edge,
and an electrostatic field is created beiween the articles
and film edge and concentrated thereat of sufficient
strength to affect the atomization, dispersion and deposi-
tion on the article surfaces while still in liquid state of
fine spray particles atomized from said film edge, the
distance between the articles and the atomizing zone being
great enough to permit substantial dispersion of the spray
particles as they proceed toward the articles, the method
of improving quality of atomization and efficiency of
deposition of coating materials difficult to atomize elec-
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trostaticaily, comprising rotating said film supporting sur-
face sufficiently rapidly to make mechanical forces ap-
preciably affect the quality of atomization, and prevent-
ing air flow against said rapidly rotating surface substan-
tially entirely thereover to thereby prevent the creation
of air velocities by said rotation and at the article surfaces
of sufficient velocity as to cause particles which would
otherwise be electrostatically deposited on the article sur-
faces to be carried away from said article surfaces.

7. A method of the character claimed in claim 6, where-
in the lineal velocity of the edge of said rapidly rotating
surface is in excess of 10,000 feet per minute and the air
velocities at the article surface are not more than about
1% of such lineal velocities.

8. A method of electrostatically distributing liquid as
a coating on articles, comprising the steps of flowing a
stream of liquid coating material from a supply source
onto a supporting surface, rotating said surface to provide
a lineal velocity of the edge of said surface in excess of
ten thousand feet per minute for deforming said material
into a thin film and advancing it along said surface to an
atomizing zone to provide a thin circular film edge having
the material uniformly distributed therealong, providing
a plurality of articles about such circular film edge with
a portion of each article in the plane of such film edge,
creating between the articles and film edge and concen-
trated thereat an electrostatic field of sufficient strength
to affect the atomization, dispersion and deposition on the
article surfaces while still in liquid state of fine spray
particles atomized from said film edge, the distance be-
tween the articles and the atomizing zone being great
enough to permit substantial dispersion of the spray par-
ticles as they proceed toward the articles, and blocking
air flow adjacent and substantially entirely over said
rapidly rotating surface but within said circular edge to
reduce air velocities at the article surfaces to velocities of
the order of one hundred feet per minute.

9. A method of electrostatically distributing liquid as a
coating on articles, comprising the steps of flowing a
stream of liquid coating material from a supply source
onto a supporting surface, rotating said surface to provide
a lineal velocity of the edge of said surface in excess of
ten thousand feet per minute for deforming said material
into a thin film and advancing it along said surface to an
atomizing zone to provide a thin circular film edge having
the material distributed therealong, providing a plurality
of articles spaced from such circular film edge, creating
between the articles and film edge and concentrated there-
at an electrostatic field of sufficient strength to affect the
atomization, dispersion and deposition on the article sur-
faces while still in liquid state of fine spray particles atom-
ized from said film edge, the distance between the articles
and the atomizing zone being great enough to permit sub-
stantial dispersion of the spray particles as they proceed
toward the articles, and blocking air flow adjacent said
rapidly rotating surface to reduce air velocities adjacent
said article surfaces to velocities of the order of one hun-
dred feet per minute.

10. In an electrostatic coating system for distributing
liquid as a coating on articles, a rotatable member having
an atomizing zone, means for rotating said member to pro-
vide a lineal speed of the atomizing zone in excess of ten
thousand feet per minute, means for feeding liquid coat-
ing materjal to said member for atomization therefrom
into a spray of coating material particles therearound,
means for moving said articles in said spray and suffi-
ciently spaced from said member to permit substantial
dispersion of the spray particles as they proceed toward
the articles, means for creating between the articles and
said particles an electrostatic field of sufficient strength to
affect the dispersion and deposition on the article surfaces
while still in liquid state of said spray particles, and baffle
means closely adjacent said rotating member for reducing
air velocities adjacent said article surfaces to velocities of
the order of one hundred feet per minute.
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11. An electrostatic coating system for distributing lig-
uid as a coating on articles, a rotatable member having a
circular edge providing an atomizing zone, means for
rotating said member at a rate such that said edge has
a lineal speed in excess of ten thousand feet per minute,
means for feeding liquid coating material to a surface of
said member for spreading as a film to said edge and atom-
ization therefrom into an annular spray of coating mate-
rial particles, means for moving said articles about said
member in said annular spray and sufficiently spaced from
said member to permit subsiantial dispersion of the spray
particles as they proceed toward the articles, means for
creating between the articles and said member and con-
centrated at the atomizing zone thereof an electrostatic
field of sufficient strength to affect the atomization, dis-
persion and deposition on the article surfaces while still in
liquid state of said spray particles, means for reciprocating
said rotatable member along the axis of rotation thereof,
and batflle members on both sides of said rotating mem-
ber and closely adjacent thereto at least near said circular
edge for reducing air velocities adjacent said article sur-
faces to less than one percent of the lineal velocity of said
circular edge.

12. In a system for electrostatically distributing liquid
as a coating on articles wherein a rotatable member having
an annular atomizing zone is fed liquid coating material
for atomization therefrom into a spray of coating material
particles, articles are moved in said spray sufficiently spaced
from said member to permit substantial dispersion of the
spray particles as they proceed toward the articles, and an
electrostatic field exists between the articles and said parti-
cles of sufficient sirength to affect the dispersion and depo-
sition on the article surfaces while still in liquid state of
said spray particles, the combination of means for rotating
said member so rapidly as to tend to create air velocities
of such magnitude as to cause particles which would other-
wise be electrostatically deposiied on the article surface to
be carried away from said article surface, and a pair of
baffle plates closely adjacent the annular zone of said
rotating member one on each side thereof, each plate hav-
ing an outer edge adjacent said annular atomizing zone,
said zone extending at least to the outer edges of the plates.
for reducing air velocities adjacent said article surfaces
whereby particles which would otherwise be carried away
from the article surfaces are electrostatically deposited
thereon.

13. A method of electrostatically distributing liquid as
a coating on articles, comprising the steps of flowing a
stream of liquid coating material from a supply source
onto a supporting surface, rotating said surface to provide
a lineal velocity of the edge of said surface in excess of
ten thousand feet per minute for deforming said material
into a thin film and advancing it along said surface to an
atomizing zone to provide a thin circular film edge having
the material distributed therealong, providing a plurality
of articles and moving them in a path spaced from such
circular film edge, creating between the articles and film
edge and concentrated thereat an electrostatic field of suf-
ficient strength to affect the atomization, dispersion and
deposition on the article surfaces while still in liquid state
of fine spray particles atomized from said film edge, the
distance between the articles and the atomizing zone being
great enough to permit substantial dispersion of the spray
particles as they proceed toward the articles, and blockmg
air flow at least adjacent the edge of said rapidly rotating
surface to reduce air velocities adjacent said article sur-
faces to velocities of the order of one hundred feet pe
minute. .

14. A method of electrostatically distributing liqu'ld as
a coating on articles, comprising the steps of flowing a
stream of liquid coating material from a supply source
onto a supporting surface, rotating said surface raplglly
for deforming said material into a thin film and a@vanmqg
it along said surface to an atomizing zone to provide a thin
film edge therealong from which it emanates in the form
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of a spray of liquid particles, providing an article spaced
from such film edge, creating between the article and film
edge and concentrated thereat an electrostatic field of suf-
ficient strength to effect the charging, dispersion and depo-
sition on the article of the spray, the distance between the
article and the atomizing zone being great enough to per-
mit substantial dispersion of the spray particles as they
proceed toward the article, and blocking air flow adjacent
substantially the entire extent of said rapidly rotating sur-
face to reduce air velocities adjacent said article.

15. In an electrostatic coating system for distributing
liquid as a coating on an article, a rotatable member hav-
ing an atomizing zone, means for feeding liquid coating
material to said member for atomization therefrom from
a surface portion into a spray of coating material particles
therearound, means for rotating said member so rapidly
as to tend to create air velocities of such magnitude as to
cause particles which would otherwise be electrostatically

eposited on the article surface to be carried away from
said article surface, means for moving said article in said
spray and sufficiently spaced from said member to permit
substantial dispersion of the spray particles as they pro-
ceed toward the article, means for creating between the
article and said particles an electrostatic field of sufficient
strength to effect the dispersion and deposition on the
article while still in liquid state of said spray particles, and
baffie means closely adjacent substantially the entire ex-
tent of the surface portion of said rotating member for
reducing air velocities adjacent said article.

16. In an electrostatic coating system for distributing
liquid as a coating on an article, a rotatable member hav-
ing an atomizing zone, a support for said member includ-
ing means for rapidly rotating the member, means for
feeding liquid coating material to said member for atom-
ization therefrom into a spray of coating material particles
therearound, and a pair of baffle plates of nonconducting
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material mounted one on either side of said rotatable
member, substantially coextensive with said member and
fixed against rotation therewith.

17. The electrostatic coating apparatus of claim 16
wherein one of said baffle plates is mounted oa the sup-
port for said rotatable member and the other is mounted
on a separate and independent support.

18. The electrostatic coating apparatus of claim 16
wherein said member is mounted on a hollow rotatable
shaft, a feed tube for liquid coating material extends
through said shaft and is fizxed against rotation therewith,
and one of said baffle plates is mounted on said feed tube.

19. A method of electrostatically distributing liquid as
a coating on an article, comprising the steps of supplying
a stream of liquid coating material from a supply source
to an atomizer, rotating said atomizer rapidly for advanc-
ing said coating material to an atomizing zone from which
it emanates in the form of a spray of liquid particles, cre-
ating between an article spaced from said atomizing zone
an electrostatic field of sufficient strength to affect the
charging, dispersion and deposition of the liquid spray
particles on the article, the distance between the article
and the atomizing zone being great enough to permit sub-
stantial dispersion of the liquid spray particles as they
proceed toward the article, and blocking air flow adjacent
substantially the entire extent of said atomizing zone to
reduce air velocities adjacent the article.
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