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This invention relates to new and useful im 
provements in spray nozzles whereby a liquid is 
discharged from the nozzle in a fine spray. 
One object of this invention is to provide a spray 

nozzle structure of new and improved construc 
tion which is simply and easily constructed and 
assembled. 
Another object is to provide a mixing device for 

thoroughly blending a gas and a liquid. 
Another object is to provide an improved spray 

inozzle utilizing a gas jet to atomize a stream of 
fiquid. 
A further object of the invention is to pro 

vide means for varying the quantity and the Size 
of the particles of the liquid in the Spray by 
varying either the pressure of the gas or the 
pressure of the liquid or both. 
Another object of the invention is to vary by 

mechanical means the quantity and the size 
of the spray particles by varying the volume of 
liquid through which the gas must pass within 
the nozzle. 
Other objects of the invention will become ap 

parent from the following description, the draw 
ings to which it relates, and the claims herein 
after Set forth. 
This invention comprises the new and in 

proved construction and combination of parts 
and their operating relation to each other which 
Will be more fully described hereinafter, and the 
novelty of which will be particularly pointed out 
and distinctly claimed. 
In the accompanying drawings, to be taken 

as part of the specification, there are fully and 
clearly illustrated several preferred embodiments 
of the invention, in which drawings: 

Figure 1 is a longitudinal sectional view of the 
nozzle taken along the line - of Fig. 2, 

Fig. 2 is a view of the discharge end of the 
nozzle, 

Fig. 3 is an end view similar to Fig. 2, but with 
the outlet cap of the nozzle removed, 

Fig. 4 is a detail view in section of part of a 
nozzle like that of Fig.1, but showing an annular 
spacer member to vary the distance between the 
body of the nozzle and the cap, 

Fig. 5 is a view in longitudinal section of an 
other form of nozzle showing a mechanical means 
for varying the distance between the body of 
the nozzle and the cap, and 

Fig. 6 is a longitudinal sectional view of still 
another form of the nozzle showing an arrange 
ment of the gas outlet orifice and the spray orifice 
to permit their alignment through all degrees of 
Variation. 
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Referring to the drawings by numerals of refer 

ence and more particularly to Fig. 1, there is 
shown a nozzle comprised of a cylindrical casing 
and a conical outlet cap member 2. The cas 

ing has a cylindrically recessed inlet with 
threaded openings 3 and 4 receiving concentric 
conducting means or pipes 5 and 6. The open 
ing 3 provides an internal chamber 6a, having 
an end wall which forms with the opening A 
an annular shoulder. Through the end Wall 
extend the opening 4 and a plurality of aper 
tureS 8 which are equi-spaced from each other 
and located on a common circle. The casing 
has an annular plane edge portion 9 and a conical 
central portion f) through which opens a 
conically shaped or outwardly flaring passage 
Way extension 4 of the central threaded open 
ing 4. The cap member 2 has an annular filange 
portion forming an internal side wall a and 
having a plane Surface which seats on the plane 
annular edge portion 9 of the casing and is 
Secured thereto by a plurality of bolts 5. The 
cap member 2 has a fiat internal central por 
tion 2 from which an annular surrounding 
conical portion f2a extends to the wall lia, said 
Wall spacing the inher conical wall surface 2a 
from the conical casing surface -0. The cap. 
member 2 cooperates with the casing i to- pro 
Vide a chamber having spaced conical wall sur 
faces () and 2a which define an annular conical 
cavity or portion 3, which is open to the pipe 6 
through the opening 4a. The apertures 8 which 
open through the end wall 7 have reduced di 
ameter extended nozzle portions or jets 4 which 
Open through the conical Surface substantially 
normal thereto. The cap member 2 has a 
plurality of apertures 6 opening therethrough 
which are enlarged relative to the jets 4 and 
are Substantially normal to the conical surface. 
28, thereof so that they are directed away from 
each other. The apertures 6 are the same in 
number as and are coaxially aligned with the 
reduced nozzle jets or apertures 4. 

Operation 
In operation, this form of the invention func 

tions generally as follows and will be described 
as using Water and air as the gas and liquid, 
respectively: 
Water to be atomized is supplied through the 

pipe 6 and opening 4 under pressure into the 
annular cavity f3 between the nozzle casing 
and cap member 2. Air, under pressure, is Sup 
plied through the annular space between pipes 
5 and 6 into the apertures 8 and is discharged 
at high Velocity through the reduced nozzle or 
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jet apertures 4. The air under pressure then 
passes as fine restricted jets through the 'film' 
of Water in cavity 3. The jets of air passing 
through the cavity is cause an air and Water 
mixture under confined pressure to di Scharge 
from the nozzle through the apertures E. AS 
the air and water mixture is discharged from 
the nozzle into a space of reduced pressure, th2 
air is suddenly expanded by the Sudden decrease 
in pressure and the water is “torn' into a fine 
Hist, by the Sidden æXpansiOI). 
To vary the consistency of the Spray Without 

mechanical adjustment, either the water or the 
air pressure or both may be varied. With the 
air pressure constant, a decrease of the Water 
pressure will decrease the amount of Water avail 
able or supplied per unit of time to cavity 3, 
and increase the ratio between the air passing 
from the jet apertuires 4 to the cap apertures 
6 and the quantity of water flowing into the 

cavity 3, thereby causing the Spray to be Of a 
very fine consistency and in the form of a mist. 
Increasing the pressure of the water increases 
the amount available to cavity 3, theireby re 
ducing the jet air to water ratio and causing 
the spray to have a coarse consistency. It will 
be noted that with the air pressure constant, the 
volume of water sprayed is substantially directly 
proportional to the consistency of the Spray. 
With a small volume of Water, i. e., low preSSUre, 
the spray is very fine. With the volume of water 
large, i.e., high pressure, the spray is very coarse. 
he limitation on the fineness of the Spray is 

the pressure and volume of Zero. The limitation 
on the coarseness of the spray is the preSSure 
being equal to or slightly greater than the con 
stant air pressure, at which point a Solid Strealin 
of Water will leave each of the apertures S. 
The above stated variations of the consistency 

of the spray are an important improvement over 
nozzle devices which use only Water pressure to 
atomize the spray, because in such devices a 
decrease in the volume of the Water Would de 
crease the fineness of the spray and When the 
volume approaches zero, the Water leaves the 
nozzle in a solid stream or large droplets. How 
ever, the nozzle described in this invention per 
mits even a small volume of Water at a low pres 
sure to be emitted as a fine spray from the aper 
tures. 
With the water pressu1re constat, the consist 

ency of the spray can be varied in a similar man 
ner by the variation of the air pressure. The 
fineness of the spray will be varied Substantially 
inversely proportional to the air pressure. 
to obtain an optimum volume of flow at a given. 
consistency of spray, both the air and water 
pressure may be varied to obtain these condi 
tiOnS. 
To vary the consistency of the Spray by line 

chanical adjustment, there are Several means de 
scribed which are not to be understood as the 
only means of mechanical adjustment, but only 
as general illustrative means. The purpose of 
the mechanical adjustment is to permit the con 
sistency of the spray to be varied while the air 
and water pressure remain constant. 
In Fig. 4, a variation of the above-described 

nozzle may be accomplished by the addition of 2, 
suitable annular spacer member or Washer of 
predetermined thickness positioned between pe 
ripheral plane edge portion 9 of the casing and 
cap fange . he insertion of this Washer in 
creases the thickness of the sheet or the “film' 
of Water in cavity 3 which therefore increases 
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4. 
the coarseness of the spray. The annular Washer 

may be incompressible, but is preferably rub 
ber or other compressible sealing material and 
is so constructed as to have an outer diameter 
substantially equal to the outer diameter of Cas 
ing and an inner diameter Substantially equal 
to the inner diameter of the flange on cap 
2 and to have a plurality of apertures which 
are suitably spaced and aligned to receive the 
mounting screws, as bolts 5. Since the mem 
ber 2 is compressible, the thickness of the an 
nuial cavity 3 or spacing of the cap and body 
inenbers from each other may be adjusted by the 
screWS i5 to a predetermined thickness or di 
mension. 

in Fig. 5 is shown another variation. Whereby 
a conical cap 02 is secured to casing by 
means of a plurality of bolts eXtending 
through casing | 0 | and cap í 62. The apertures 
8 in cap f 62 are threaded so that the dis 

tance between apertures 4 in casing and 
apertures ! [6 in the conical cap í $2 may be 
varied by the rotation of bolts E5. A rubber 
O ring 9 is inserted in a peripherai groove 2) 
in casing to Seal against backflow between 
casing and the longitudinally extending rim. 
f2 of the cap member 92. All other parts in 
Fig. 5 bear the same relation as in Fig. 1 and 
are assigned the numbers used in Fig. 1 raised 
by one hundred, 

In Fig. 5, the consistency of the spray may be 
varied by the mechanical adjustment of bolts 5 
Which Will move Comical cap - 192 on its longi 
tudinal axis and thereby vary the size of cavity 

3 or the distance between the apertures A 
and 6 so as to increase or decrease the thick 
ness of the “film' of water in cavity 3 through 
Which the air blast from jets is must travel. 
An increase in the size of the cavity 3 Will 
increase the quantity of Water discharged at a 
fixed air pressure and thus will produce a heavier 
and coarser spray. It should be noted that a 
limitation of movement of cap 2 is required for 
satisfactory operation of the nozzle When aper 
tures 3 and apertures i? 6 are aligned on an axis 
normal to the outer face of cap 2 since move 
ment of cap 02 beyond the limits of alignment 
of apertures C4 and apertures will cause the 
air stream to strike the edge of the apertures if 6 
instead of blowing through Said apertureS. 

it should be noted that in the forms of inven 
tion illustrated in FigS. 1 to 5, the apertures for 
discharge of the Water spray are arranged for a 
divergent discharge. This divergent discharge 
arrangement has been made so that the Separate 
sprays from the discharge apertures will not (aa 
terially interfere one with another. An inter 
ference between the adjacent Sprays has a tend 
ency to cause an agglomeration of the fine drop 
lets or mist into larger droplets which reduce 
the efficiency of the spray. 

In Fig. 6, another variation is shown which 
is identical With Fig. 5 except that apertures 
in casing 0 and apertures 6 in conical cap 

2 are constructed on the same axis, which is 
parallel to the flow of water through pipe 95. 
In Fig. 6, the consistency of the spray may 

be varied in the identical manner as in Fig. 5, by 
the mechanical adjustment of bolts 5 which 
will move the cap f 02 on its longitudinal axis and 
thereby vary the size of cavity 3 so as to in 
crease or decrease the fineness of the Spray. 
It should be noted that the limitation of move 
ment of cap 02 for satisfactory operation of 
the nozzle due to the alignment of apertures 4 
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and 6 has been remedied by the construction of 
said apertures on same axis which is parallel to 
the flow of water through pipe 06. This per 
mits said apertures to remain aligned through 
all degrees of movement of cap 2. In this 
modification, however, with parallel sprays, there 
is a tendency for interference between the vari 
ous sprays which may not be desirable in cer 
tain applications. 
While there have been several embodiments of 

this invention illustrated and described, it will be 
obvious to the artisan that other embodinents 
are possible without departing from the scope 
and intent of the invention which is to be lim 
ited only by the appended claims. 

Having thus described the invention, what is 
claimed and desired to be secured by Letters 
Patent of the United States is: 

1. In a spray nozzle, a body member having a 
Conical end Surface and a Small longitudinal 
Opening therethrough, said body member hav 
ing a larger opening extending partially there 
through and forming a shoulder therein, said 
Small opening being adapted to receive a liquid 
conducting pipe, said larger opening being adapt 
ed to receive a compressed air conducting pipe, a 
cap member having a conical end wall, said cap 
member being secured to said body member at its 
periphery With Said conical end surface and said 
conical end Wall spaced to provide a thin conical 
cavity, said body member having a plurality of 
Spaced passages extending through said shoul 
der into Said conical cavity, the outlet ends of 
Said passages being very small and opening 
through said body member conical surface sub 
stantially normal thereto, said cap member hav 
ing a plurality of spaced apertures therethrough 
and Substantially normal to the conical surface 
thereof, said apertures being substantially larger 
than the outlet ends of said body member pas 
Sages, and Said paSSage outlet ends and said aper 
tures being aligned for divergent discharge of 
compressed air through said conical cavity and 
Said apertures for atomizing liquid therein, said 
apertures being spaced circumferentially from 
each other a distance sufficient to prevent sub 
stantial interference between adjacent streams 
of atomized liquid. 
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2. In a spray nozzle, a cylindrical body mem 

ber having at One end a conical end Surface and 
an annular plane clamping Surface, said body 
member having a small longitudinal opening 
therethrough and a larger opening extending 
partially therethrough and forming therewith an 
internal shoulder, said small opening being 
adapted to receive a liquid conducting pipe, said 
larger opening being adapted to receive a com 
pressed air conducting pipe, a cap member hav 
ing a conical end wall and a flat annular clamp 
ing filange, clamping means securing said cap 
member to said body member with said flange 
engaging Said body member clamping surface, 
Said flange being of a thickness sufficient to space 
Said cap and body members to provide a thin 
conical cavity, Said cap member having an in 
terior flattened end wall portion operable to di 
rect the filow of liquid into said cavity, said, small 
longitudinal opening having a fiared end por 
tion opening into said cavity, said body member 
having a plurality of passages extending longitu 
dinally partially through said shoulder, a plu 
raity of very Small jet apertures opening from 
Said passages through said body member coni 
cal Surface Substantially normal thereto, said 
cap member having a plurality of apertures ex 
tending through the conical end wall thereof and 
Substantially normal thereto, said cap member 
apertures being Substantially larger than said jet 
apertures and being aligned therewith for diver 
gent discharge of compressed air through said 
cavity and said larger apertures for atomizing 
liquid therein, and said cap member apertures 
being Spaced circumferentially from each other 
a Sufficient distance to prevent substantial in 
terference between adjacent streams of atom 
ized liquid. 
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