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This invention relates generally to air atomizing nozzles, 
and more particularly to an atomizing nozzle assembly 
of the type employing an auxiliary fluid to facilitate atom 
ization. 

Conventional nozzles of the air atomizing type in which 
an auxiliary fluid under pressure, such as air, steam, or 
other suitable gas, is used to facilitate breaking up a 
liquid into discrete particles have presented various diffi 
culties. Among these difficulties has been the inability 
of the known nozzles to consistently break up the liquid 
into small discrete particles, thus appreciably affecting 
the efficiency of the nozzle. A further difficulty encoun 
tered with conventional nozzles has been the inability of 
such nozzles to obtain spray patterns sufficiently Sym 
metrical about the axis of the nozzle. A still further 
disadvantage of such prior art devices has been their 
failure to excite the liquid to be atomized and the atomiz 
ing fluid prior to being introduced into their respective 
discharge orifices, thereby reducing the ultimate atom 
ization to be realized from the nozzle. 

It is the primary object of this invention to overcome 
such heretofore encountered difficulties by providing an 
air atomizing nozzle which utilizes air in a highly effi 
cient manner to produce a high degree of atomization of 
fluid over a wide range of viscosities and flow rates. 

It is a further object of this invention to provide an 
atomizing nozzle having its air flow passages arranged to 
effect a high degree of atomization of liquid fuel while 
having a secondary affect of supplying combustion air to 
the center of a combustion chamber. 
A still further object of this invention is the provi 

sion of a multiple stage atomization nozzle which results 
in a more thorough and efficient atomization of the liquid 
being atomized. 
The present invention overcomes heretofore encoun 

tered difficulties and fulfills the above cited objects by pro 
viding an air atomizing nozzle which atomizes a liquid 
fuel in a first stage by introducing a pressurized air 
stream into the center of the liquid fuel as it passes 
into a diverging discharge orifice from a swirl chamber. 
Further atomization of the resulting fuel-air mixture is 
effected in a second stage by impinging air emitted from 
a swirl chamber into a discharge orifice surrounding the 
outlet of the diverging discharge orifice. 
The above objects and advantages of the invention will 

be more clearly understood from the following specifica 
tion having reference to the accompanying drawing, 
wherein: 
FIGURE 1 is a sectional view of an atomizing nozzle 

showing the components of the subject invention in an 
assembled relationship. 
FIGURE 2 is an enlarged fragmentary section of the 

discharge end of the nozzle. 
FIGURE 3 is a sectional view taken substantially along 

lines 3-3 of FIGURE 2 showing the tangential rela 
tionship of the fuel and air ports to their respective swirl 
chambers. 
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2 
Referring now in detail to the drawing, and initially to 

FIGURE 1, an air atomizing nozzle assembly embodying 
the Subject invention includes a body member 1 having 
a fuel Supply passage 2 and an air supply passage 3 formed 
therein. The fuel supply passage 2 communicates with 
a fuel Supply connection 4 while the air supply passage 3 
Communicates with an air supply connection 5, both the 
fuel and air supply connections being secured to the body 
member 1 in a conventional manner. 
The body member 1 includes a chamber 6 in the fuel 

Supply passage 2 to receive a valve assembly designated 
generally at 7. The valve assembly 7 is retained within 
chamber 6 by a coil spring 8 and the fuel Supply connec 
tion 4 and forms no part of this invention. 
Body member 1 has an outer face 9 which abuts an end 

face 10 of a stepped cylindrically shaped outer sleeve 
member 11. A chamber 12 is formed between the body 
member 1 and the outer sleeve member 11 and connects 
with the air supply passage 3 in the body member 1 and 
One or more longitudinal air passages 13 provided in the 
outer sleeve member 11. 
An annular groove 14 in the end face 10 of the outer 

sleeve member 11 connects with the fuel supply passage 2 
in the body member 1 and one or more diagonal fuel 
passages 15 formed in the outer sleeve member 11. 
The outer sleeve member 11 has an axial cylindrical 

bore 16 to receive an inner sleeve member 17. The inner 
sleeve member 17 has a stepped outer cylindrical surface 
With a cylindrical portion 18 having a diameter which 
allows it to be pressed or otherwise suitably secured in 
the outer sleeve member 11. 

Referring now to FIGURE 2, an axial flow air passage 
19, formed in the inner sleeve member 17, connects with 
the chamber 12, shown in FIGURE 1, and terminates 
in a discharge orifice 20. An inner nozzle washer 21 
abuts an end face 22 of the outer sleeve member 11 and 
has an annular extended portion 23 thereon which ex 
tends into the cylindrical bore 16 and cooperates with the 
inner sleeve member 17 and the inner bore 16 to define 
an annular chamber 24 therebetween. Chamber 24 re 
ceives fuel from the fuel passages 15 in the outer sleeve 
member 11. 
The inner nozzle washer 21 includes an axial cylindri 

cal bore 25 which receives a cylindrical portion 26 of 
inner sleeve member 17. The cylindrical bore 25 termi. 
nates in an outwardly diverging discharge orifice 27 which 
is formed in an extended portion 28 of the inner nozzle 
washer 21. The diverging discharge orifice 27 is axially 
aligned with the bore 25 and connected thereto by a 
conical surface section 29. The cylindrical bore 25 and 
conical surface 29 surround a reduced cylindrical por 
tion 30 of the inner sleeve member 17 in axial alignment 
therewith and cooperate with the cylindrical portion 30 
to form an annular swirl chamber 31 therebetween. An 
annular space 32 between the cylindrical portion 30 of the 
inner sleeve 17 and the conical surface 29 provides an 
annular discharge passage for the liquid emitted from the 
swirl chamber 31 as it enters diverging discharge orifice 
27. A plurality of ports 33, tangentially disposed to the 
swirl chamber 31 to allow fuel from the annular chamber 
24 to be tangentially introduced into the swirl chamber 
31, are provided in the annular extended portion 23 of the 
inner nozzle washer 21. 
The cylindrical portion 30 of the inner sleeve member 

17 has a discharge end 34 which is positioned in close 
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proximity to the throat section 35 of the diverging dis 
charge orifice 27 such that the fuel emitted from the 
Swirl chamber 3 through the annular passage 32 is 
subjected to impinging air emitted from the discharge 
orifice 20 of inner sleeve member 17. 
An annular groove 36 is formed between the end 

face 22 of the outer sleeve member 11 and the adjacent 
face of inner nozzle washer 21 to connect with the air 
passages 13 in the outer sleeve member 11 and a plural 
ity of ports 37 provided in the inner nozzle washer 21. 
An outer nozzle washer 38 abuts inner nozzle washer 

21 and has an axial cylindrical discharge orifice 39 
therethrough. A conical surface 40 of the outer nozzle 
washer 38 cooperates with an outer surface portion 4 
of the inner nozzle washer 21 to form an annular swirl 
chamber 42 therebetween. The ports 37 in the inner 
nozzle washer 21 are tangentially disposed to the Swirl 
chamber 42 to allow air to be tangentially introduced 
into the swirl chamber 42. 
The discharge orifice 39 surrounds the diverging dis 

charge orifice 27 of the inner nozzle washer 21 and is 
axially aligned therewith. The diameter of the discharge 
orifice 39 is greater than the outer diameter of the ex 
tended portion 28 of the inner nozzle washer 21 so as 
to form an annular passage therebetween. 

In assembled position, the outer end of the extended 
portion 28 of the inner nozzle washer 21 terminates at 
a point axially inward from the outer end 43 of the dis 
charge orifice 39 in the outer nozzle washer 38. 

Referring again to FIGURE 1, a cap member 44 has 
an inner surface adapted to engage the outer peripheral 
surfaces of the outer sleeve member 11, the inner nozzle 
Washer 21, and the outer nozzle washer 38. A threaded 
portion 45 on the cap member 44 is adapted to engage 
a mating threaded portion 46 provided on the body 
member 1. A radially inwardly directed portion 47 of 
the cap member 44 abuts an outer face 48 of the outer 
nozzle washer 38 to secure the outer nozzle washer 38, 
the inner nozzle washer 21, and the outer sleeve member 
11 in axial alignment against the end face 22 of the body 
member 1 when the cap member 44 threadedly engages 
the body member 1. 

In operation, liquid fuel is Supplied to the fuel inlet 
connection 4 from an external source and passes through 
the fuel inlet passage 2 in body member 1 where it is 
introduced into fuel passages 5 in the outer sleeve mem 
ber 1. The fuel flows into annular chamber 24 from 
which it passes into tangential ports 33 and into the 
swirl chamber 31. 
into swirl chamber 3 causes the fuel to Swirl and be 
emitted from the swirl chamber in a turbulent State. As 
the swirling turbulent fuel passes into the outwardly 
diverging discharge orifice 27, air under pressure which 
has been supplied through air supply passage 3 and 
axial flow air passage 19 is emitted from the discharge 
orifice 20 and impinges the turbulent fuel centrally of 
its flow path. As the fuel and air mixture passes through 
diverging discharge orifice 27, the pressure drop across 
the diverging discharge orifice causes the already turbu 
lently flowing fuel and air mixture to further expand 
and atomize. Air which has been introduced into the 
Swirl chamber 42 from air passages 13 and tangential 
ports 37 impinges the diverging fuel-air mixture in a 
direction parallel to the axis of the diverging discharge 
orifice 27 as the fuel and air mixture passes through the 
terminal point of the diverging discharge orifice 27 to 
cause a further atomization of the fuel while its passes 
through the discharge orifice 39. By providing a rela 
tively Small axial air discharge orifice 20 in axial align 
ment with the diverging discharge orifice 27, the air 
emitted from discharge orifice 20 serves to atomize the 
fuel emitted from the swirl chamber 31 and also main 
tains a central stream of air through the diverging dis-, 
charge orifice 27 and the discharge orifice 39 which will 

Tangential introduction of the fuel 
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4. 
provide an air supply or add a significant amount of 
air to a combustion chamber as might be used in con 
junction with the nozzle assembly, thereby aiding fuel 
combustion within the chamber. 

It is appreciated that various minor changes in the 
construction and arrangement of the parts may be made 
without departing from the spirit and scope of the in 
vention as hereinafter claimed and further, that the in 
vention is not limited in its application to liquid fuel 
atomizing nozzles, the above description merely setting 
forth a preferred embodiment of the subject invention. 
What is claimed is: 
1. An air atomizing fuel nozzle assembly comprising 

a body member having a fuel Supply passage and an 
air Supply passage therein, an outer sleeve member as 
Sociated with said body member and defining therewith 
a chamber adjacent said air supply passage and com 
municating therewith, said outer sleeve member having 
a central bore therein to receive an inner sleeve member, 
said inner sleeve member having an axial flow air pass 
age therein which communicates with said chamber and 
terminates in a first discharge orifice, an inner nozzle 
Washer associated with said outer sleeve member and 
cooperating With said inner sleeve member and said 
outer sleeve member to define a first Swirl chamber there 
between, said first swirl chamber communicating with 
a discharge orifice in said inner nozzle washer, said 
inner nozzle washer discharge orifice having an out 
Wardly diverging surface and being substantially in axial 
alignment with said first discharge orifice and axially 
spaced outwardly therefrom such that said first discharge 
orifice terminates at a point in close proximity to the 
inner portion of said inner nozzle washer discharge 
orifice, an outer nozzle washer associated with said inner 
nozzle washer and defining therewith a second swirl 
chamber, said second Swirl chamber communicating with 
a discharge orifice in said outer nozzle washer, said 
Outer nozzle washer discharge orifice surrounding said 
Second discharge orifice and being axially aligned there 
with, said outer nozzle washer discharge orifice being 
Substantially cylindrical and having a diameter larger 
than the outer diameter of said inner nozzle washer dis 
charge orifice, ports in said outer sleeve member and 
Said inner nozzle "washer establishing communication be 
tween said fuel supply passage and said first swirl cham 
ber, said inner nozzle washer ports being tangentially 
disposed to said first Swirl chamber, ports in said outer 
sleeve member and said outer nozzle washer establish 
ing communication between said air Supply passage and 
Said second Swirl chamber, said outer nozzle washer 
ports being tangentially disposed to said second swirl 
chamber, and a cap member adapted to secure said 
outer sleeve member, said inner nozzle washer, and said 
Outer nozzle washer to said body member in fixed axial 
alignment whereby fuel emitted from said first swirl 
chamber is atomized by air emitted from said first dis 
charge orifice with the resulting fuel-air mixture emitted 
from Said inner nozzle washer discharge orifice being 
further atomized by impinging air emitted from said 
Second Swirl chamber thereby creating a more thoroughly 
atomized fuel-air mixture. 

2. An atomizing nozzle comprising an outer sleeve. 
member having a central bore therein, an inner sleeve 
member positioned within said central bore, said inner. 
sleeve member having an axial flow passage therethrough 
terminating at one end in a first discharge orifice, an 
inner nozzle washer abutting the end of said outer sleeve 
member and having an axial bore therein receiving said 
one end of said inner sleeve whereby a first swirl cham, 
ber is formed between said inner and outer sleeve mem 
bers and said inner nozzle washer, means providing 
interconnecting passages between said outer sleeve mem. 
ber and said first Swirl chamber, said inner nozzle washer 
and Said one end of Said inner sleeve member providing 
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a second swirl chamber, means providing interconnecting 
passages between said first swirl chamber and said second 
swirl chamber, an outer nozzle washer abutting said inner 
nozzle washer and having an axial discharge orifice there 
through with the outer end of said inner washer termin 
ating axially inwardly of the outer end of said outer 
washer to provide a third swirl chamber axially out 
wardly of said second swirl chamber, and means provid 
ing additional interconnecting passages between said 
outer sleeve member and said third swirl chamber. 
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