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This invention relates to liquid spraying equip 
ment, and is more particularly directed to a cap 
for use with a spray gun which will form the 
Spray Strealin into a transversely broadened and 
flattened mass of finely divided particles. 
The conventional manner of forming a spray 

stream usually consists in Striking the stream on 
each side with one or more pairs of oppositely 
disposed jets of air to atomize and distribute the 
stream particles into a symmetrical attenuated 
body. This conventional method is satisfactory 
where a continuous dense coating is desired, but 
does not spread the stream sufficiently for cer 
tain purposes where a less dense coating is used. 
In the conventional method, the jets oppose each 
other and, to a certain extent, each counteracts 
the effect of the other in forming the stream. 
The principal object of the present invention 

is the provision of one or more forming-jets act 
ing on each side of a stream of coating liquid 
issuing from a spray gun in such a manner that 
the jet or jets at one side do not directly oppose 
the jet or jets on the other side, but strike the 
stream tangentially so as to distribute the par 
ticles of liquid over a wide area in a highly ef- 2; 
ficient manner. Other objects and advantages of the invention 
will become apparent as the description pro 
ceeds, reference being had to the accompanying 
drawing, in which 

Figure 1 is a fragmentary side elevation of a 
spray gun equipped with a cap embodying the 
invention, with the cap in partial section on the 
line - in Fig. 2; Fig. 2 is a front end view of 
said cap, and Fig. 3 is a perspective view of the 
cap with a diagrammatic sectional representation 
of the emitting spray stream and the forming jets 
acting thereon. 

Referring to the drawing, the gun body is gen 
erally designated and includes a central mate 
rial passage 3 adapted to be closed by a trigger 
controlled needle valve 4 in the usual manner. 
The main air supply passage is designated 5 and 
Supplies air to a central annular air orifice 6 
in the cap through metering air passages 7, and 
to the air passages 8 of the cap horns through 
metering passages 9, as well understood in the 
art. In the present illustration, the annular air 
orifice G surrounds the material outlet of the gun 
and serves to atomize and form a discharging 
spray stream into circular cross-section. 

Each horn of the cap is provided with a Sup 
lemental air discharge orifice ) leading from 
the horn passage 8 and disposed to direct its air 
jet on an outward incline toward the adjacent 
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side of the stream issuing from the Orifice 6. 
These Supplemental orifices are in a substan 
tially diametrical line with the orifice 6. Pro 
vided in the face of the cap adjacent to each 
side of the main orifice S, and between it and the 
teSpective Supplemental orifice (), is a supple 
mental air discharge orifice f, in the present 
instance in communication at its inner end with 
the passage which supplies air to the orifice 6. 
The Supplemental orifices direct their jets out 
Wardly at a slight incline toward the adjacent 
side of the main stream 5, and before striking 
Such stream impinge against the jets discharging 
from the respective supplemental orifices 0, so 
as to cause the two jets from the adjacent sup 
plemental orifices ( and to combine to form 
a flattened air jet which impinges against the 
adjacent side of the stream 5 and cooperates 
With the opposing combined jet 5 to effect a 
transverse broadening of the stream. 
The Supplemental orifices , f, are slightly 

Offset in opposite directions from a diametrical 
line intersecting the discharge ends of the orifices 
6 and , as best shown in Fig. 2, so that the 
axes of discharge of the supplemental orifices of 
each pair are disposed in crossing relation, with 
one positioned for the major portion of its jet to 
inpinge against the other jet at One side of its 
axis to effect a broadening of the merged jet f6 
in a plane lengthwise of the material stream 5 
and abnormal to a plane common to the re 
Spective pair of Supplemental orifices. This 
causes the major portion of each merged air jet 
i8 to impinge against the material stream for 
Wardly of its orifice and at a side of its axis 
opposed to the side of impingement of the other 
jet 6 against the stream, thus causing a broaden 
ing and Shaping of the material stream into a 
predetermined CrOSS-Sectional pattern, as illus 
trated in Fig. 3. 
The resulting spray stream formation is dia 

grammatically represented in Cross-section in 
Fig. 3 and is elongated on a diagonal plane across 
the face of the cap, or in a plane which inter 
SectS at an oblique angle the diametrical line 
of the orifices 6 and . It will be seen that the 
air jets do not oppose each other, but are free to 
carry the Stream of coating liquid past the center 
of the cap and thus give a very wide distribution 
to the Spray particles. It has been found that a 
Spray Width of approximately thirty inches at a 
distance of twelve inches from the nozzle is ob 
tainable with this distribution of the forming air, 
and that the Spray stream is regular in its con 
formation and the distribution of the spray 
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particles even throughout the Width of the Spray. 
The cross-sectional pattern of the material 

stream may be changed to Suit the Work to be per 
formed by a change in the relationship of the di 
rection of discharge of the air jet orifices O and 

with relation to each other, and/or with rela 
tion to the axis of discharge of the main stream. 
In the present instance, the orifices O and of 
each. Set are disposed in different radii of the 
main stream axis of discharge with one radii in 
close relation to the other So there is a Sharp 
angle therebetween, and the axes of these jet 
orifices are disposed to cross each other in a 
manner so that the major portion of the air of 
one jet strikes the other jet at one side of its 
axis So as to transversely broaden the merged air 
stream in a plane which is lengthwise of the ma 
terial stream and abnormal to the planes of both 
radii. Such disposition and manner of merging 
the air jets also causes the major portion of the 
merged jets to impinge the material stream at 
one side of its axis so that the opposing material 
air streams cooperate to broaden the material 
stream in a plane lengthwise of the material 
stream and abnormal to both said radii, or to a 
plane lengthwise of the material stream which 
Would substantially extend through both air dis 
charge Orifices. 

It is apparent from the foregoing that the 
Spraying apparatus embodying the invention in 
cludes means having a main orifice for discharg 
ing a stream of air supported surface coating 
material and also includes means having a pair 
of Supplemental orifices iO and at each side 
of Said main orifice, with each of said pairs acting 
to discharge air jets into merging relation to 
each other to form the air stream 6 and to 
direct such merged air stream into merging im 
pingement with the respective sides of the ma 
terial stream. In Such arrangement, the orifice 

of each pair is between the main orifice, and 
the outer orifice O of the pair, and the axes of 
discharge of the Supplemental orifices of each 
pair are disposed in Crossing relation, with one 
positioned for the major portion of its jet to im 
pinge against the other jet at one side of its 
axis to effect a broadening of the merged air jet 
Stream 6 to a plane lengthwise to the material 
stream and abnormal to a plane common to the 
Supplemental Orifices. Thus, it will be seen that 
the major portion of each merged air stream 6 
impinges the material stream 5 forwardly of its 
Orifice and at a side of its longitudinal axis 
Opposed to the side of impingement against the 
Stream of the merged air stream 6 at the other 
Side of the main stream to cause broadening and 
shaping of the material stream into a prede 
termined cross-sectional pattern. 
While the invention has been described in con 

nection with jets having a particular relation 
Ship and disposition, it should be expressly un 
derstood that this relationship may be varied and 
the disposition changed without departing from 
the invention as defined in the appended claims. 

Having thus described my invention, what I 
claim as new, and desire to secure by United States 
Letters Patent, is: 

1. A Spraying apparatus of the class described 
including means to discharge an air supported 
Stream of coating material and means to dis 
charge a plurality of air jets to change the cross 
Sectional contour of the stream to a broadened 
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form of substantially predetermined pattern, said 
last means including, on each of two opposite sides 
of the stream, means to forwardly discharge two 
air jets with one jet between the stream and other 
jet, the two jets being directed to converge and 
merge to form a single broadened jet directed to 
wards said stream, the axes of discharge of the 
two jets being disposed out of direct intersecting 
relation to cause the plane of broadening of the 
merged jets to be abnormal to a plane lengthwise 
of the stream and common to both said axes and 
to cause the major portion of the merged jets 
to impinge the stream at one side of its axis of 
discharge and in opposition to the merged jets 
at the other side of the stream to effect a trans 
verse broadening of the stream in a plane ab 
normal to a plane substantially common to the 
axes of discharge of the merging jets and length 
Wise of the material stream. 

2. A spraying apparatus of the class described 
including means having a main orifice for dis 
charging a stream of air supported surface coat 
ing material and also including means having a 
pair of Supplemental orifices at each side of said 
main Orifice, each of said pairs acting to dis 
charge air jets into merging relation to each 
other and to direct the merged air stream into 
merging impingement with the material stream, 
One orifice of each pair being between said main 
orifice and the other orifice of the pair, the axes 
of discharge of Said supplemental orifices being 
disposed in CrOSSing relation with one disposed for 
the major portion of its jet to impinge the other 
jet at one side of its axis to effect a broadening 
of the air stream of the merged jets in a plane 
lengthwise to the material stream and abnormal 
to a plane common to such supplemental orifices 
So that the major portion of the merged air 
Stream impinges the material stream forwardly 
of its orifice and at a side of its axis opposed to 
the side of impingement of the stream by the 
merged jets discharging from the other pair of 
Supplemental orifices to cause broadening and 
Shaping of the material stream into a predeter 
mined cross-sectional pattern. 

3. A Spraying apparatus of the class described 
including means having a main orifice for for 
Wardly discharging a stream of air supported Sur 
face coating material and also including means 
having a pair of orifices at each side of said main 
Orifice for forwardly discharging air jets into 
merging relation to each other and to direct the 
merged air Stream into shape changing impinge 
ment with the material stream, the orifices of 
each pair being differently spaced from the main 
Orifice and disposed in different radii of the main 
Orifice axis with their axes of discharge in cross 
ing relation and with the axis of the outermost 
Orifice, at least, directed toward the material 
stream at One side of its axis and at the side of 
the axis of the companion jet orifice most remote 
from the material stream axis to cause the air 
jets to merge in a stream which is broadened in 
a plane lengthwise of the material stream and 
abnormal to both said radii and to cause the 
major portion of the merged air stream to im 
pinge the material stream at one side of its axis 
to cooperate with the merged air stream at the 
opposite side of the material stream to impart a 
predetermined cross-sectional shape to the latter. 

ROBERT W., TRACY. 


