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Claims. (C. 299-140.1) 

The present invention relates broadly to spray 
ing apparatus for applying liquid coating mate 
rial to the interior wall surfaces of hollow articles. 
More particularly, the present invention relates 
to Spray discharge nozzles which are used with 
Such apparatus and which are characterized by 
the fact that air is directed supplementally to 
flatten the main discharge of coating material 
to produce an elongated spray pattern. 

It has been proposed heretofore to spray-coat 
the interior wall surfaces of hollow articles such 
as cylinders, tubes, pipes, cans, and the like by 
apparatus which transforms to a flattened or 
fan Shape, with elongated spray pattern, a main 
discharge of coating material which is initially 
circular in cross section, the means of accom 
plishment involving the discharge of air supple 
mentally in the direction of only one side of 
the main discharge. The action of this supple 
mental air causes the main discharge to have 
a fan shape. With an elongated Spray pattern 
and it also causes deflection of the spray dis 
charge as a Whole so that it is tilted to the axis 
of the main discharge orifice. 
also has the further effect of causing the major 
axis of the spray pattern to be at 90° to the axis 
of discharge of the supplemental jet, i.e., at 
90° to the plane which intersects the Supple 
mental jet orifice axis and the main discharge 
orifice axis. Stating this differently, the major 
axis of the spray pattern remains transverse to 
the axis of the main discharge orifice, as in the 
case of conventional supplemental jet Spray 
heads or spray guns having two opposed Supple 
mental jets which strike the main discharge at 
opposite sides to flatten it, but the location of the 
major axis of the pattern of the deflected Spray 
is such that said major axis and the axis of the 
main discharge are not coplanar, in contrast to 
such conventional supplemental jet construc 
tions. - 

In coating apparatus such as referred to in 
the preceding paragraph, there is relative lon 
gitudinal movement between the article to be 
interiorly coated and the head of the Spraying 
apparatus, so that the coating is applied interior 
ly along the length of the article, and there is 
also relative rotative movement between the arti 
cle and the spray head so that coating is applied 
interiorly of the article circumferentially. But 
since the axis of relative longitudinal movement 
is coaxial with the main discharge orifice of the 
spray head, it necessarily follows that the major 
axis of the elongated spray pattern is transverse 
also to the longitudinal axis of the article to be 
coated. As a consequence, theiré is a very prac 
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2 
tical disadvantage in using such apparatus for 
Coating the interior wall surfaces of hollow arti 
cles. Coating material is applied to the article 
interior in a narrow stripe because the relative 
rotative movement is along the major axis of 
the flattened spray pattern, as it were, in analogy 
to using a manual paintbrush with the applying 
end moving along its major axis and so produc 
ing a narrow stripe regardless of the width of the 
brush. From this it follows that there is a rela 
tively large time duration for coating the article 
interior from one end to the other or along a 
given part of its length, and as a result there is 
a minimum machine output per minute, i.e., per 
time unit. 

If, however, the major axis of the pattern of 
the deflected Spray is not transverse to the axis 
of the main discharge orifice and consequently 
to the longitudinal axis of the article to be coated, 
but instead is coplanar with the axis of the main 
discharge orifice, it necessarily follows that said 
major axis is also coplanar with the longitudinal 
axis of the article to be coated. As a consequence, 
the flattened spray discharge is applied to the 
article interior in a wide band because the rela 
tive rotative movement, is along the minor axis 
of the flattened spray pattern, as it Were, in 
analogy to using a manual paint brush with the 
applying end moving at 90° to its major axis 
and so making a band as wide as the brush. 
From this it follows that there is a relatively 
Small time duration for coating the article in 
terior from one end to the other or along a given 
part of its length, and as a result, there is a , 
maximum machine output per minute, i. e., per 
time unit. 

It is therefore the principal object of the pres 
ent invention to provide for use with article in 
terior coating apparatus a spray discharge nozzle 
characterized by the fact that although air is 
discharged supplementally in the direction of 
only one side of the main discharge of coating 
material, with consequent flattening and deflec 
tion of the spray as a whole, the major axis of 
the flattened spray pattern thus produced is 
coplanar with the axis of the main discharge 
orifice and hence coplanar with the longitudinal 
axis of the interior of the article to be coated. 
To the accomplishment of this object and of 

such others as will appear hereinafter, the vari 
ous features of the present invention reside in 
certain constructions, combinations, and forma 
tions of parts which are all fully described here 
after in this specification and are then set forth 
in the appended claims the subject matters of 
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which possess advantages which will be readily 
apparent to those skilled in the art. 
The various features of the present invention 

will be readily understood from reading this Spec 
ification in connection with the accompanying 
drawing which illustrates the best physical en 
bodiments of the invention at present known to 
the inventor and in which: 

Fig. 1 is a detail view in side sectional elevation 
showing a nozzle constructed in accordance with 
the present invention mounted on the forward 
end of a spray head body with which the nozzle 
may be used, the bulk of this body being cut away 
and the embodiment being shown in operation 
producing the deflected and fan-shaped spray 
which it is the principal object of the present in 
vention to achieve. Fig. 1 may be considered as 
taken along the axis line A'-A’ of Fig. 7, look 
ing toward the left of that figure; 

Fig. 2 is a view in cross section of the fan 
shaped spray discharge, taken along the line 
22 of Fig. 1, which line 2-2 is perpendicular 
to the axis of the Fig. 1 spray discharge as a 
whole; 

Fig. 3 is a view in front elevation of the nozzle 
illustrated in Fig. 1; 

Fig. 4 is a view in side elevation of the nozzle 
illustrated in Figs. 1 and 3; 

Fig. 5 is a detail view in sectional elevation 
taken along the line 5-5 of Fig. 4; 
Fig.6 is a detail view corresponding to Fig. 5 

but showing a modified embodiment of the pres 
ent invention; - 

Fig. 7 is a detail view in front elevation of the 
Fig. 1 nozzle showing the location of the major axis of the elongated spray pattern produced by 
an embodiment of the present invention and 
alsó showing the coplanarity of that major axis 
with the axis of the main discharge orifice, the 
spray being shown cut off by the plane which pro 
duces Fig. 2; and 

Fig. 8 is a detail view in front elevation of a 
supplemental jet spray nozzle having only one 
conventional jet, this view showing the deflection 
of the spray as a whole and the location of the 
major axis of the elongated spray pattern when 
supplemental air is discharged conventionally in 
the direction of only one side of the main dis 
c and also showing the lack of coplanarity 
of that major axis with the axis of the main dis 
charge orifice. In Fig. 8 the spray is shown cut 
off by a plane which is perpendicular to the axis 
of the spray as a whole. 
With reference to the drawings, there is shown 

in Fig. 1 an embodiment of the present invention 
mounted upon the forward end of a spray head or 
spray gun body. Those familiar with the spray 
ing art will recognize in Fig. 1 the frontend of a 
gun body to having a central passage f for liq 
uid coating material and in which there is 
threaded the rear portion of a liquid nozzle 2. A 
... . f3 located in the passage seats at its 
forward end in the nozzle 12 to shut off the flow of 
liquid, but in Fig. 1 the needle 3 is shown in re 
tracted position to permit liquid flow through the 

compressed air passage 5 extending rearwardly 
in the body fo, and forwardly of the annular face 
14 the body to has a cylindrical portion f6 of re 
dueed diameter the front face of which commu 
nicates with a compressed air passage 7 which 
also extends rearwardly in the body 6. Further 
body structure is not disclosed because gun body 
structure perse forms no part of the present in 
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4. 
vention. The above-named parts are Well under 
stood in the art and are sufficient to give a locus 
of mounting of embodiments of the present in 
vention. It may be added, however, that the body 

showing in Fig. 1 is to be considered as only the 
forward end portion of an elongated structure 
capable of being moved into and out of hollow ar 
ticles so that their interiors may be coated. 
With particular reference to Figs. 1 and 3-5, the 

spray discharge nozzle 8 there shown and which 
illustrates one embodiment of the invention 
claimed herein is provided with a cylindrical base 
i9 having an inner cylindrical surface 20 which 
fits over the body forward portion f6 of reduced 
diameter so as to be rotatable thereon. Rear wardly the cylindrical base 9 is provided with 
an annular face 2 which seats against the annu 
lar face 4 on the body 8, and to hold the cylin 
drical base 9, and therefore the nozzle 8 as a 
whole, seated in any desired rotative position, the 
base 9 is provided with an annular boss 22 which 
is engaged by the inturned lip. 23 (Fig. 1) of a 
locking ring 24 threaded on the body 0, as is 
well understood. Forwardly of the cylindrical 
base 9 the nozzle f8 is shown as having a frus 
to-conical construction, both internally and ex 
ternally, and at the center of the smaller base or 
front of this construction there is formed a cir 
cular orifice 25 in which the forward end of the 
liquid nozzle 2 is located, as shown in Fig. 1. 
Compressed air from the body passage 7 passes 
into the space between the body 0 and the inte 
rior frusto-conical surface of the nozzle 8, and 
the orifiée 25thus forms the main discharge ori 
fice for the emission of liquid coating material 
and compressed air. for atomizing it. As is well 
understood, the spray discharge of atomized coat 
ing material which such a construction produces 
is c6ne-shaped as a whole and is circular in cross 
section in the absence of influences which would 
alter the cross sectional shape. As is also well 
unclerstood; in the absence of such influences the 
Spray as a whole is coaxial with the main dis 
charge orifice, i.e., the spray is discharged along 
the axis of the main discharge orifice. The front 
face 26 of the nozzle. 8 is planar at 90° to this 
axS. 

As indicated above, it is intended that in the 
use of an embodiment of the present invention 
this spray discharge which is initially circular in 
cross section be flattened to form an elongated 
spray pattern and also be deflected so that the 
axis of the spray as a whole is tilted away from 
the axis of the discharge orifice 25. But it is 
also intended that concurrently the major axis 
of the elongated spray pattern thus produced 
be coplanar with the axis of the main discharge 
orifice, and not transverse to that orifice axis. 
To achieve this result, the present invention con 
templates that the nozzle 8 be provided with a 
horn or projection - 27 which extends forwardly 
from one side only of the exterior frusto-conical 
Surface of the nozzle and which has a closed for 
ward end. The projection 27 is provided in 
teriorly lengthwise with a pair of parallel pas 
Sages 28 for compressed air, and communication 
between these passages 28 and the air passage 5 
in the body to is afforded by an annular air pas 
Sage 29 formed in the cylindrical base 9 of the 
nozzle i8. The side of the projection 27 which is 
shown facing the main discharge orifice 25 is 
illustrated as made up of a planar face portion 
30 which slopes away from the nozzle front-face 
26 at a slight angle and of a face portion 3 which 
merges with the face portion 30 and is in a plane 
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parallel with the axis of the discharge orifice 25 
and at 90° to the planar front face 26 of the 
nozzle 8. The precise structure of the face por 
tions 30 and 3 f illustrated and described is not 
essential to embodiments of the present inven 
tion, but is suggested because of mechanical facil 
ity in manufacture of the nozzle as a whole. 
Adjacent the nozzle front face 26 the projection 

face portion 30 is provided transversely with a 
pair of spaced ports 32 which extend into the 
projection 27 in communication with the air pas 
sages 28, respectively. These ports 32 lie in a 
plane, which may be called their axes plane, and 
this plane is perpendicular to the face portion 30, 
with the result that the axes of the ports 32 are 
tipped forwardly at a slight angle away from the 
nozzle front face 26 and hence at an angle slightly 
greater than 90° to the axis of the discharge 
orifice 25, as indicated best in Fig. 1. The axes 
plane of the ports 32 intersects the axis of the 
discharge orifice 25 and is tipped away from that 
orifice, and while the ports 32 are shown with 
their axes parallel, these axes may diverge or 
converge, if desired. 
Spaced outwardly from the ports 32, the pro 

jection face portion 30 is shown as provided trans 
versely with a second or intermediate pair of 
ports 33 which also extend into the projection 
27 in communication with the air passages 28, 
respectively. These ports 33 also lie in a plane, 
which may be called their axes plane, but this 
plane is preferably tipped rearwardly, i. e., in 
the direction of the front face 26 of the nozzle 
8 and angularly to the plane of the ports 32, with 
the result that the axes of the ports 33 are also : 
thus tipped rearwardly. The axes plane of the 
ports 33 intersects the axis of the discharge 
orifice 25 and is tipped toward that orifice, and 
while the ports 33 are shown with their axes 
parallel, these axes may diverge or converge, if 
desired. 
The paired port structure in the illustrated 

projection 27 is completed by a transverse third 
or outermost pair of ports 34, which are formed 
in the projection face portion 31 and which also 
extend into the projection 27 in communication 
with the air passages 28, respectively. These 
ports. 34 also lie in a plane, which may be called 
their axes plane, and these ports 34 are shown 
with said plane tipped rearwardly, i. e., in the 
direction of the nozzle front face 26, at the same 
angle as is the axes plane of the intermediate 
ports 33, with the result that the axes of the 
ports 34 are also thus tipped rearwardly. The 
axes plane of the ports 34 intersects the axis of 
the discharge orifice 25 and is tipped toward that 
orifice, and while the ports 34 are shown with 
their axes parallel, these axes may diverge or 
Converge, if desired. 
With further reference to the port structure 

above described and with particular reference to 
Fig. 4, the individual ports 32, 33, and 34 extend 
ing in a row at each side of the longitudinal 
median line of the projection 27 are shown with 
their axes lying in a plane at 90° to the front face 
26 of the nozzle 8. These two planes, which may 
be called the axes planes of the two rows, are 
parallel and equally spaced laterally from the 
opposite sides of the axis of the discharge orifice 
25 and thus straddle that axis. In a given con 
Struction, however, these two axes planes could 
diverge or converge, if desired. Moreover, the 
axes of each pair of the ports 32, 33, and 34 illus 
trated are spaced apart transversely of the pro 
jection 27 a distance greater than the diameter 
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of the discharge orifice 25, and it is preferred 
that each pair of these ports themselves be so 
spaced apart a distance greater than the diame 
ter of the discharge orifice 25. If the axes of 
each pair of ports 32, 33, and 34 diverge, these 
axes and port spacings would also be the case, 
while if the axes of each pair of ports 32,33, and 
34 converge, the amount of convergence should 
not be great enough to cause the axes to inter 
sect the axis of the discharge orifice 25 or even 
to be tangential to the orifice itself. Stating the 
foregoing differently, whether the axes of each 
pair of ports 32, 33, and 34 are parallel, or diverge, 
or converge, the space between these axes along 
a line diametric of the main discharge orifice 25 
is greater than the diameter of said orifice. 
While the angularities of the axes of the ports 

32, 33, and 34 to the nozzle front face 26 and to 
the axis of the discharge orifice 25 may vary to 
Suit different conditions of use, and while it is 
within the contemplation of the present inven 
tion that there be less or more than three pairs 
of ports along the projection 27, it is preferred 
that in the embodiment shown in Figs. 1-5 and 
the planes through the axes of the ports 33 and 

34 be each tipped rearwardly at 30 to a line 
perpendicular to the axis of the main discharge 
orifice 25 and that the axes plane of the ports 
32 be thus tipped forwardly at 7, this last being 
easily achieved by giving the projection face por 
tion 30 a 7° slope and drilling the ports 32 per 
pendicularly thereto, as above indicated. The 
pairs of ports 33 and 34 may each have a diam 
eter of .035' and the ports 32 may have the 
slightly greater diameter, of .040'. The space 
between the axes of each pair of ports may pref 
erably be .156' where the axes of these ports 
are parallel, and for use with these dimensions 
the diameter of the discharge orifice 25 may be 
.070'’. It is to be understood that none of the 
dimensions and angularities stated in this para 
graph is critical, but they are set forth as practi 
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cal examples because nozzles, exhibiting them 
have achieved the object of the present inven 
tion in commercial use. 
In Fig. 8 there is illustrated a spray discharge 

nozzle 35 which may be considered as mountable 
on the body to for disclosure purposes so that 
from the central orifice 36 there may be dis 
charged the usual conical spray of atomized liq 
luid coating material coaxial with the discharge 
orifice 36. In order to flatten this discharge to 
transform it to a fan shape, as indicated at S, 
the nozzle is provided at one side only with a 
projection 37 in which a conventional supple 
mental air port 38 is formed with its axis co 
planar with the axis of the discharge orifice 36, 
as is well understood. Since there is only one 
port 38, the spray is deflected downwardly, view 
ing Fig. 8, with the result that the axis of the 
spray as a whole is tilted downwardly, and for 
wardly from the axis of the discharge orifice 
36, and the major axis A-A of the elongated 
spray pattern produced is transversely at 90 
to the axis of the discharge orifice 36. Fig. 8 
illustrates the condition described in the second 
paragraph of this specification, and from this 
it follows that with the Fig. 8 nozzle in use on 
the body for coating the interior of hollow 
articles, there will result the undesirable Opera 
tion which is set forth in the third paragraph of 
this specification. Stating the foregoing dif 
ferently, Fig. 8 illustrates the very condition 
which it is the principal object of the present in 
Vention to avoid, " . . . . 
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Referring now to Figs. 1-5 and 7, it will be 
seen that while air is discharged supplementally 
from the pairs of ports 32, 33, and 34 in the di 
rection of the main discharge, indicated at S', 
that supplemental air is not discharged in a 
plane coaxial with the discharge orifice 25 but 
instead in spaced planes located at opposite sides 
of, or straddling, the axis of that orifice. The 
result of this operation is to provide a wall of 
air along each of opposite sides of the main dis 
charge S SQ. that it is flattened laterally, to a 
fan shape by a wiping action, as it were, and 
the elongated Spray pattern thus produced, as in 
dicated in FigS. 2 and 7, has its major axis A-A' 
in a vertical plane with which the axis of the 
discharge orifice 25 is coplanar. Simultaneously 
with this flattening of the main discharge, it is 
deflected downwardly and forwardly as a whole, 
aS-indicated in Figs. 1 and 7, because the ports 
32, 33, and 34 are located at one side only of 
the main discharge orifice 25, and as a result 
the flattened discharge S is applied to the in 
terior of hollow articles in the desirable manner 
Set forth in the fourth paragraph of this speci 
fication. 
Air discharged supplementally from the pairs 

of ports 32,33, and 34 thus serves the double pur 
pose of flattening the main discharge along its 
Sides So that the major axis A-A of the spray 
pattern produced is coplanar with the axis of the 
discharge orifice 25 and of deflecting the spray 
as a whole So that the spray is not coaxial with 
the discharge orifice 25 but is projected in the 
general direction of the surface to be coated in 
Stead of being projected along an axis parallel 
thereto. Air Supplementally discharged from the 
ports 32 initiates the deflection of the spray dis 
charge, along with its flattening, and this deflec 
tion is further carried out by the air discharged 
Supplementally from the ports 33 and 34. If these 
portS have the angularities above described for 
them and illustrated in Figs. 1 and 5, for exam 
ples, the flattened spray S' as a whole will have 
Substantially the angle of deflection shown in Fig. 
1, but if it be desired that this angularity from the 
axis of the discharge orifice 25 be less than shown, 
a Spray nozzle 8A (Fig. 6) may be provided which 
is in all respects identical with the nozzle 8 
and to this extent has been given the same ref 
erence numerals, except that the intermediate 
pair of ports 33A, otherwise identical with the 
ports 33, have their axes parallel with the planar 
front face 26 of the nozzle instead of 30° there 
toWard, as described above. It will be noted, 
however, that even with this modification the 
axes plane of the ports 33A, i. e., the plane 
through these two ports, is disposed angularly 
to the axes plane of the innermost ports 32. 
Depending upon the nature of the liquid coat 

ing material with which a given embodiment of 
the present invention may be used, and also de 
pending upon eddy currents which may be set 
up in a given environment where the nozzle may 
be in Operation, there may occur a building up 
of the material on the front face 26 of the noz 
Zle. If the nature of the material is such that 
particles thereof have no tendency to fly off the 
front face 26, or if such flying off does not have 
an adverse effect upon the success of the spraying 
operation, nozzles made as above described pro 
duce commercially Successful results. If, how 
ever, the material builds up at such a rate as to 
necessitate frequent cleaning and hence lowered 
machine output, or if particles which may fly off 
the front face 26 render inferior the coating op 
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eration performed, it is desirable that the de 
flected spray S', as a whole have a locus which 
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is spaced outwardly from the nozzle front face 
26, a greater distance than would otherwise be 
the case. To this end the front of the nozzle 8 
may be provided with a supplemental air port 
39 the axis of which is shown as parallel with 
that of the discharge orifice 25, as indicated in 
Figs. 1, 3, and 7. This port 39 extends rearward 
ly in the nozzle 8 to its inner frusto-conical 
Surface so as to be in communication with the 
air from the body passage , and the port 39 is 
located between the projection 27 and the dis 
charge orifice 25. The axis of the port. 39 is also 
parallel to and equally spaced from the planes 
in which lie the axes of the individual ports 32, 
33, and 34 at each side of the longitudinal median 
line of the projection 27, as indicated in Fig. 7, 
With the result that air supplementally dis 
charged from the port 39 is directed between the 
air Walls formed by the discharges from the 
ports 32, 33, and 34 in addition to being directed 
axially parallel with the axis of the main dis 
charge orifice 25. It is to be understood, how 
ever, that in a given construction the port 39 
may be angularly disposed. So that its axis is 
tipped out of parallelism with the axis of the 
discharge orifice 25. In keeping with the exem 
plary diameters stated above for the discharge 
orifice 25 and the pairs of ports 32, 33, and 34, 
the diameter of the port 39 may be 040'. 

Nothing herein set forth is to be interpreted 
as limiting the various features of the present 
invention in the scope of their application to 
use in connection with the particular structural 
details or the particular mode of Operation Se 
lected for purposes of illustration and explana 
tion. While the particulars of construction here 
in set forth are well suited to one nechanical 
embodiment of the invention, to the use to which 
it is put, and to the mode of operation disclosed, 
the invention is not limited thereto inor to the 
disclosed details. Of construction nor to the con 
joint use of all the disclosed features. It is not 
to be understood that these particulars or de 
tails are essential since they may be variously 
modified within the skill of the artisan without 
departing from the true Scope of the actual in 
Vention, the characteristic features of which are 
Set forth in the following claims which inten 
tionally use generic terms and expressions that 
are inclusive in meaning of various physical 
modifications. 
What is claimed as new is: 
l. A Spray discharge nozzle having a main ori 

fice for the discharge along an axis of liquid 
Coating material and air under pressure to atom 
ize the liquid; a projection extending from the 
front of the nozzle to one side of the main dis 
charge Orifice and provided with air passage 
means; and a plurality of ports disposed in pairs 
along Said projection in communication with said 
air paSSage means for the discharge of air sup 
plementally along opposite sides of the main dis 
charge to form an air wall at each of said op 
posite sides, the axes of each pair of ports lying 
in a plane which intersects the main discharge 
axis, the axis of each individual port being lat 
erally Spaced from the main discharge axis, the 
Space between the axes of each pair of ports 
along a line diametric of the main discharge ori 
fice being greater than the diameter of said ori 
fice, and the Supplemental discharges from said 
ports being unopposed by corresponding supple 
mental discharges directed from the opposite side 
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of the main discharge, whereby the axis of the 
main discharge is deflected from the axis of the 
main discharge orifice. 

2. Structure such as set forth in claim 1 char'- 
acterized by the presence of an additional Supple 
mental air port located between the main dis 
charge orifice and the projection. 

3. A spray discharge nozzle having a main ori 
fice for the discharge along an axis of liquid coat 
ing material and air under pressure to atomize 
the liquid; a projection extending from the front 
of the nozzle to one side of the main discharge 
orifice and provided with air paSSage means; 
and a plurality of ports disposed in pairs along 
said projection in communication with said air 
passage means for the discharge of air Supple 
mentally along opposite sides of the main dis 
charge to form an air wall at each of Said op 
posite sides, the axes of each pair of ports lying 
in a plane which intersects the main-discharge 
axis, the axes plane of the outermost pair of 
ports being angularly disposed toward the main 
discharge orifice, the axes plane of the inner 
most pair of ports being angularly disposed away 
from the main discharge orifice, the axis of each 
individual port being laterally spaced from the 
main discharge axis, the space between the axes 
of each pair of ports along a line diametric of 
the main discharge orifice being greater than the 
diameter of said orifice, and the Supplemental 
discharges from said ports being unopposed by 
corresponding supplemental discharges directed 
from the opposite side of the main discharge, 
whereby the axis of the main discharge is de 
flected from the axis of the main discharge ori 
fice. 

4. Structure such as set forth in claim 3 char 
acterized by the presence of an additional supple 
mental air port located between the main dis 
charge orifice and the projection. 

5. A spray discharge nozzle having a main ori 
fice for the discharge along an axis of liquid coat 
ing material and air under pressure to atomize 
the liquid; a projection extending from the front 
of the nozzle to one side of the main discharge 
orifice and provided with air passage means; a 
plurality of ports located in said projection in 
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communication with said air passage means for 
the discharge of air supplementally along. Op 
posite sides of the main discharge to form an air 
wall at each of said opposite sides, the Supple 
mental discharges from said ports being unop 
posed by corresponding supplemental discharges 
directed from the opposite side of the main dis 
charge, whereby the axis of the main discharge 
is deflected from the axis of the main discharge 55 

10 
Orifice; and an additional air port located be. 
tween the main discharge orifice and the projec 
tion and adapted to discharge air supplementally 
between Said air Walls. 

6. A Spray discharge nozzle having a main ori 
fice for the discharge along an axis of liquid coat 
ing material and air under pressure to atomize 
the liquid; a projection extending from the front 
of the nozzle to one side of the main discharge 
Orifice and provided with air passage means; and 
three pairs of ports disposed along the projection 
in communication with said air passage means 
for the discharge of air Supplementally along op 
posite sides of the main discharge to form an 
air Wall at each of said opposite sides, the axes 
of each pair of ports lying in a plane, which inter 
Sects the main discharge axis, the axes plane 
of the outermost pair of ports being angularly 
disposed toward the main discharge orifice, the 
axes plane of the innermost pair of ports being 
angularly disposed away from the main discharge 
orifice, the axes plane of the intermediate pair 
of ports being angularly disposed to the axes 
plane of the innermost pair of ports, the axis of 
each individual port being laterally spaced from 
the main discharge axis, the space between the 
axes of each pair of ports along a line diametric 
of the main discharge orifice being greater than 
the diameter of said orifice, and the supplemental 
discharges from said ports being unopposed by 
corresponding Supplemental discharges directed 
from the opposite side of the main discharge, 
whereby the axis of the main discharge is de 
flected from the axis of the main discharge ori 
fice. - 

7. Structure such as set forth in claim 6 char 
acterized by the presence of an additional supple 
mental air port located between the main dis 
charge orifice and the projection, 
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