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ratus employed for applying a liquid coating to articles, 
whether or not the coating material is electrostatically 
deposited, it is common to move the articles progressively 
through a coating zone in which the coating is applied to 
them. In this invention, it is anticipated that the articles 
to be coated may be moved past the apparatus of the in 
vention, or conceivably, the apparatus can be reciprocated 
along a horizontal or vertical axis, or both, past the 
articles. In either event, the articles to be coated are 
usually supported in spaced relation to the discharge 
electrode, between which and the articles, a potential dif 

O 

ference of sufficient magnitude is maintained so as to 
create an electrostatic field with an atomizing corona 
discharge in the region adjacent the discharge end of the 
discharge electrode. 

Broadly speaking, the coating material is normally 
supplied to the discharge end and its region of corona 
discharge at a rate at which it can be electrically atomized 
by the corona discharge most efficiently and effectively, 
after which the charge particles are projected in spray 
form toward and deposited upon the oppositely charged 
article. Depending upon the viscosity and other charac 
teristics of the material, the control of the supply is such 
as to permit the discharge of precisely the correct quantity 
and size of the particles so as to effect the greatest effi 
ciency in coating a surface. 

All of the above cited objects, I accomplish by means 
of such structure as will fully appear by a perusal of the 
description which follows and by various specific features 
which will be hereinafter set forth. 
With the foregoing and various other and ancillary 

objects of my invention as will become more readily 
apparent as the description proceeds, my invention con 
sists in certain features of novelty, in mode of operation, 
and in the combination and arrangements of parts as 
will be hereinafter more particularly pointed out in the 
claims hereunto annexed and more fully described and 
referred to in conjunction with the accompanying draw 
ings wherein: 

Fig. 1 is a side elevational view of the device of the 
invention parts being shown in section; 

Fig. 2 is an enlarged sectional view on the line. 2-2 
of Fig. 1; and 

Fig. 3 is an enlarged sectional view on the line 3-3 
of Fig. 1. - 

In the accompanying drawing, I have illustrated a com 
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plete example of a physical embodiment of the inven 
tion in which the parts are combined and arranged in ac 
cordance with one mode which I have devised for the 
practical application of the principles of the invention. 
It will however º be understood that changes and altera 
tions are contemplated and may be made in these ex 
emplifying drawings and mechanical structures, within 
the scope of the claims, without departing from the basic 
principles of the invention. 

In the following description and claims, various details 
will be identified by specific names for convenience. 
These names however are intended to be as generic in 
their application as the art will permit. 

Referring now to the drawing more in detail, in which 
similar characters of reference indicate corresponding 
parts in the several figures, and referring more particu 
larly to the preferred form of my invention selected for 
illustrative purposes. I have shown an arrangement of 
apparatus which is suitable for coating articles (not 
shown) which are preferably moved along a path of 
article-movement through a coating Zone which the de 
vice of the invention, fixed in location, projects. 

Disposed at one side of the path of article-movement 
is a horizontally positioned atomizing head generally 
designated by the numeral 10, by means of which head 
the liquid coating material is electrostatically atomized. 

Said atomizing head may be fixedly or adjustably 
mounted upon a suitable support, or it may be hand 
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ingly is not shown. 
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manipulated by means of a handle, all as may be desired. 
An elongated liquid spray material tube 20 made from 

glass, rubber, plastic, or similar material is provided with 
a longitudinal bore 2 extending therethrough. A coat 
ing material is adapted to be passed therethrough as will 
presently be observed. 

Another elongated gas tube 22 extends parallel to the 
tube 28 and is spaced a distance away therefrom. Tube 
22 is also provided with a longitudinal bore 23 extend. 
ing therethrough. A gaseous material, such as air, is 
adapted to be passed therethrough, all as will hereinafter 
appear. 
At the opposite extremities of the tubes 20 and 22, con 

necting means are provided. 
At the nozzle end of the head, a nose piece 26 is 

provided and the tubes 23 and 22 may be threadedly 
or otherwise engaged therewith. - 

Interior passageways (mot shown) within the nose piece 
26 connect the respective tubes 20 and 22 with appro 
priate means at the forward face of the nose piece where 
by the liquid and air may pass therethrough to forwardly 
disposed members shortly to be described. 
The spray gun contemplated for use in this invention 

consists of a conventional main body portion which is 
disposed rearwardly of the apparatus of this invention. 
Same does not form a part of this invention and accord 

It also includes a spray head similar 
to the type disclosed in U. S. Letters Patent i2,070,696, 
dated February 16, 1937. 
The nose piece 26 is of such configuration as to be 

adapted to receive, in threaded engagement therewith 
the spray head of the above patent or of any other of 
the well known commercial types of atomizing spray 
guns, using air for the atomizing medium. 
The spray head comprises an inner fluid nozzle 40 

formed with a forwardly disposed tip 42 having a central 
orifice 43 therethrough through which the coating ma 
terial is emitted. 
The inner fluid nozzle 40 is threadedly receivable in a 

sleeve 44 which is receivable in an appropriate open 
ing in the forward face of the member 26. 
An annular outer nozzle 46 surrounds the member 

44 in spaced relation therewith so as to provide an annular 
: opening 48 through which the air may be emitted. 

The rear end portion of the member 44 is enlarged 
as shown at 50 and is connected in any suitable manner 
with the member 26. 
The enlarged portion 50 of the member 44 is formed 

with a suitable annular seat 52 against which the for 
ward end of nose 26 is held by a union nut 54 or other 
suitable means, 

Forwardly of the member 40, an elongated connecting 
member 60 is provided having a central orifice 62 extend 
ing therethrough throughout the longitudinal length 
thereof. ? 

The member 60 has an outwardly extending annular 
skirt portion 64 which is adapted to be engaged at its 
outer peripheral edge by the union nut 54 so as to hold 
the member 60 in extended coaxial relation to member 
40 with the tip 42 extending into the opening 62 af 
fording direct communication therebetween. 
A sleeve 70 which may be made of metal or of in 

sulating material such as rubber or the like as desired 
has a central opening extending longitudinally through 
the forward area thereof which is of reduced diameter, 
as shown. The forward opening leads into an enlarged 
opening within the sleeve member 70 at the rearward 
area thereof. 
The rearmost portion of the inside wall of the mem 

ber 70 is threadedly engaged with the member 60, as 
shown. 
A needle 80 having an orifice 81 extending through 

out the length thereof is extendable through the for 
ward opening in the sleeve 70 so as to have a free outer 
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end 83 extending therebeyond. If desired, the free outer 
-end 83 may not be extended beyond the outer end of the 
“bore. 
The inner-end 84 of the needle 80 is receivable in the 

opening 62-of-the member 60 and affords direct.com 
munication therebetween. The inner-end 84 has a shoul 
der 86 which-abuts the outerrend of the opening 62. 
The needle 80 may be secured to the member 60 by 

means of a coupling 88, as shown. 
The nose piece 26 and the other elements at the for: 

ward end of the gun, are preferably made from electrical 
- conducting material, the nose piece being connected to 
the ungrounded terminal of a high-voltage source by 
means of a high voltage instrumentality 27. The po 
tential source is electrically connected to the structure by 
a conductor-associated with the connection 27 for raising 

al for electrostatically atomizing liquid material Sup 
plied thereto as will presently be observed. The potential 
at the discharge edge approximates 100,000 volts. D.C. 
The coating material passes through the tube 20 and 

appropriate conducting means in the nose piece 26 to the 
member 40 and out through the opening 43 thereof into 
the opening 62 of the member 60 and thence into and 
-through the opening-81-of the needle-80. 

The atomizing air-is-adapted-to-be supplied through 
the member 22 to the nose piece 26, then through the 
opening 48 and past the member 46, and thence through 
the openings 66 and into and through the opening in the 
sleeve 70 around the needle 80. 

It will be appreciated that the needle 80 extends co 
axially throughout the opening in the sleeve 70 and 
passes out therebeyond as a pointed metal rod electrode. 
As the stream of liquid passes outwardly through the 

needle and as the stream of air passes outwardly around 
the surface of the needle, the same are subjected to the 
atomizing effect of the corona discharge from the rod 
electrode whereby the finely divided particles comprising 
the spray have each imparted thereto electrical charges of 
like polarity. 
As previously stated, under certain conditions, the pro 

jected jet wavers erratically and continuously. This re 
sults in a scattered dispersion of the particles comprising 
the jet and thereby causes the deposited pattern upon the 
article to have irregularly disposed lakes. In addition, 
the mutual electrical repulsion of the particles due to 
their being charged to the same sign causes them to spread 
and scatter laterally, particularly at the outer portions 
of the jet. This makes a less sharply defined edge at the 
boundary of the deposited pattern. 
To overcome these objectionable characteristics, I pro 

vide a gaseous field surrounding in close proximity the 
electrostatic atomizing field and coextensive in length with 
the latter. That is, it extends along the rod member 
with which it is substantially coaxial and terminates at 
the surface of the article to be coated. 

In this manner, an air chamber is provided adjacent the 
outer periphery of the point of the needle 80 whereby a 
gaseous medium of any desired intensity may be intro 
duced around the stream being dispersed through the 
needle so as to surround or envelop same. 

Understandably, valve means (not shown) may be pro 
vided whereby the flow of liquid and air may be better 
controlled. 
By means of this concentration of air around the liquid, 

the center of the area being sprayed receives as much 
of the sprayed material as the outer edges thereof, the 
air blast having the capability of directing the sprayed 
material inwardly toward said central area. 
The insulated sleeve member 70 surrounds the needle 

80 so as to insure against the discharge of coating ma 
terial except along the free uncovered outermost portion 
of the needle. 
The needle tip presents toward the articles to be coated 

a reduced or relatively sharp tip or discharge point from 
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the discharge edge to a sufficient high electrical poten 
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which the coating material may be withdrawn in the form of particles. 
The inner extremities 

edly engaged with atta 
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of the tubes. 20 and 22 are thread ail-piece'90-by means öf-couplings 
2 and 94 respectively. . 
The tailpiece is connected to sources of supply of the 

coating material and air (not shown) by means of con 
snections of any of the conventional designs. 

: In the drawing, a connection'96 is shown which may 
0 be connected to sa source of air (not-shown) ºrand-ra con 
-nection'98 is shown which may be connected to a source 
... of coating: materialº (noti-shown). . . 
The liquid and gaseous materials are supplied through 

their respective: conduits to the nozzle assembly as: pre 
15 viously-described. . . . . 

is Without furthersanalysis, the foregoing "will fully re 
veal the gist of my invention, whereby others can, by ap 
plying current knowledge, readily adapt it for various 
:applications without omitting features (which, from the 

20 standpoint of prior art, fairly constitute essential charac 
steristics of the: genericorgspecificaspects of this.inven 
tion. Such adaptations therefore should and are intend 
sed, to be comprehended within the meaning and range 
of equivalence of the claims, below: . . . - 
What it is desired to claim and secure by Letters Patent 

of the United Statesis: -- 
1. In combination, an areo-electrostatic atomizing ide 

vice attached to a spray gun for use in discharging an 
electrically charged air-supported stream of fluent coat 
ing material at high velocity, a dual motive agent-coating 
material atomizing nozzle comprising a combined co 
axially disposed rearward connector and forward needle 
of electrically conductive material and having a fluent 
coating material bore extending longitudinally there 
through, having the forward portion of uniform diameter 
and terminating at the forward end in an outer forwardly 
facing discharge orifice of the same diameter as that of 
the forward portion of said bore, said connector being 
engaged with the forward-extremity of the spray gun of 
electrically conductive material having means for con 
nection to a high voltage source, an outer elongated 
sleeve of insulating material disposed forwardly of said 
spray gun and in axial alignment therewith and engaged 
with the rear connector, said sleeve having a motive agent 
longitudinal bore, the forward portion of which is of 
uniform diameter terminating at its outer end in a for 
wardly facing discharge orifice of the same diameter as 
that of said forward portion of said last-named bore, 
concentric with, rearwardly of, and disposed around the 
discharge orifice of the fluent coating material bore, all 
adapted and arranged whereby a motive agent discharged 
from the motive agent orifice impinges the electrically 
discharged particles of the fluent coating material dis 
charged from the fluent coating material orifice in a 
plurality of points lengthwise thereof. 

2. In combination, an aero-electrostatic atomizing de 
vice attached to a spray gun for use in discharging an 
electrically charged air-supported stream of fluent coat 
ing material at high velocity, a dual motive agent coating 
material atomizing nozzle member comprising a combined 
axially disposed rearward connector and forward needle 
having a fluent coating material longitudinal bore con 
necting at its forward end with discharge orifice means, 
said connector being of electrically conductive material 
and being connected with the forward extremity of the 
spray gun, said gun being of electrically conductive mate 
rial and having thereon a high voltage instrumentality, 
an outer longitudinal sleeve member disposed forwardly 
of said spray gun in axial alignment therewith and con 
nected with the rear end of the connector, said sleeve 
having a longitudinal motive agent bore communicating 
at its forward end with discharge orifice means disposed 
around and adjacent the coating material orifice means, 
one of said members being of electrically conductive 
material, whereby a motive agent discharged from the 

25 

30 

35 

40 

50 

55 

60 

65 

70 

  



motive agent orifice means impinges the electrically 
charged particles of the coating material discharged from 
the coating material orifice means. 

3. In an aero-electrostatic atomizing device attached to 
a spray gun member of electrically conductive material 
for use in discharging an electrically-charged air-sup 
ported stream of fluent coating material at high issuing 
velocity, a dual motive agent-coating material atomiz 
ing nozzle comprising a combined coaxially disposed 
rearward connector and forward needle member of elec 
trically conductive material, one of said members having 
a high voltage instrumentality thereon, the rearward 
extremity of the connector of said combined connector 
needle member being engaged with the forward extremity 
of the spray gun, said combined connector-needle mem 
ber being provided with a fluent coating material bore 
longitudinally and interiorly thereof and terminating in 
an outer forwardly facing discharge orifice at the for 
ward extremity thereof, an outer elongated sleeve of 
electrically insulating material disposed forwardly of the 
spray gun and in axial alignment therewith, the rearward 
extremity of said sleeve being engaged with the rearward 
extremity of said combined connector-needle member, 
said sleeve being provided with a motive agent bore lon 
gitudinally and interiorly thereof and terminating in an 
outer forwardly-facing discharge orifice at the forward 

45 
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extremity thereof concentric with and disposed around 
the discharge orifice of the fluent coating material bore, 
all adapted and arranged whereby a motive agent dis 
charged from the motive agent bore impinges the elec 
trically charged particles of the fluent coating material 
discharged from the fluent coating material bore in a 
multiplicity of points lengthwise thereof. 
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