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ATOMISERS 

The invention relates to atomisers, for example for 
atomising fuel oil for burners such as may be used for 
firing water tube and packaged shell boilers or for ato 
mising a liquid for use in gas cooling. 
According to one aspect of the invention an atomiser 

comprises an outer, annular, convergent liquid nozzle 
chamber, a coaxial inner convergent gas nozzle cham 
ber and a divergent deflector member positioned coaxi 
ally within outlet openings of the two chambers. 
An inner surface of said gas nozzle chamber may be 

formed by a convergent surface of said de?ector mem 
ber. Preferably an outer surface of said gas nozzle 
chamber and an inner surface of said liquid nozzle 
chamber are formed by the respective inner and outer 
surfaces of a cylindrical portion of a distributor mem 
ber for feeding both the liquid and gas to said cham 
bers. An outer surface of said liquid nozzle chamber 
may comprise a convergent inner surface of an annular 
member carried by the distributor member. Conve 
niently the de?ector member is screw-threadedly lo~ 
cated with a screw-threaded central aperture in the dis 
tributor member and the annular member is screw 
threadedly located with a screw-threaded outer portion 
of the distributor‘member. 
The outlet of said liquid nozzle chamber may be 

bounded by a knife edge. The de?ector member may 
diverge from where it extends from the outlet openings 
of the two chambers. 
According to a further aspect of the invention an ato 

miser comprises a distributor member formed with an 
inner ring of gas passages, an outer ring of liquid pas 
sages and a cylindrical portion extending from one end 
between the two rings of passages, an annular member 
which screw-threadedly engages with the distributor 
member around the cylindrical portion to form a con 
vergent liquid nozzle chamber therewith in communi 
cation with the ring of liquid passages and a deflector 
member which screw-threadedly engages with a central 
aperture in the distributor member so as to form a con 
vergent gas‘ nozzle chamber with said cylindrical por 
tion in communication with the ring of gas passages. . 
According to yet a further aspect of the invention a 

method of atomising a liquid comprises feeding the liq 
uid from‘a convergent nozzle together with a gas fed at 
sonic velocity so as to form a divergent nozzle with the 
radially inner surface of the nozzle being comprised by 
a divergent member, the radially outer surface of the 
nozzle being comprised by said liquid and the gas being 
fed therebetween. - - 

‘The foregoing and further features of the invention 
may be more readily understood from the following de 
scription of two preferred embodiments thereof, by 
way of example, with reference to the accompanying 
drawings, in which: 

FIG. 1 is a side sectional view of an atomiser; 
FIG. 2 is a perspective view, part cut away of an alter 

native atomiser, and 
FIG. 3 is a diagrammatic representation, on enlarged 

scale of the nozzle outlets of the FIG. 2 atomiser to 
gether with a simpli?ed graphical representation of the 
gas pressures along the axis of the atomiser during the 
actual expansion process. 
Referring now to FIG. 1 of the drawing there is 

shown an atomiser which comprises a distributor mem 
ber 11 formed with an outer circumferential ring of 
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2 
axial liquid feed passages 12 and an inner circumferen 
tial ring of axial gas feed passages 13. A feed pipe 14 
is screw-threaded into a rearwardly extending ?ange 15 
formed on distributor member 11. An outer feed pipe 
16 is a press fit on the outer periphery of distributor 
member 11, is held in position by the screw-threaded 
engagement of pipe 14 with ?ange 15, and is sealed by 
an O-ring seal 17. 
The feed passages 13 lead into a convergent annular 

nozzle chamber 13 which is defined by the inner frusto 
conical surface of an annular member 19 and the outer 
surface of a de?ector member 20 which is screw 
threaded into a central aperture at the front of distribu 
tor member [1. Metering apertures 21 are formed in 
the member 19 arranged to be in registry with the outer 
feed passages 12 in distributor member 11. An annular 
convergent liquid nozzle chamber 22 is de?ned by the 
forward surface of member 19 and the arcuate inner 
surface of an annular member 23 positioned coaxially 
with member 19 and having a rearwardly extending 
?ange fitting around the outer periphery of distributor 
member 11 and abutting the O-ring seal 17. The arcu 
ate inner surface of member 23 terminates at a knife 
edge 23a at a central opening in member 23. 
The outer surface of de?ector member 20 is formed 

to be convergent where it is within resonating chamber 
22 and is also formed with a divergent deflecting sur 
face 20a towards its outer end. 

In operation, for example to atomise a fuel oil, air or 
some other gas is fed under pressure along inner feed 
pipe 14, passes through feed passages 13 to the conver 
gent chamber 18. The arrangement of the chamber 
convergence and opening size and the pressure of the 
gas are such that a jet of such gas is emitted into cham 
ber 22 at a pressure which is above the critical pressure 
ratio for the gas. The oil or other liquid to be atomised 
is fed through outer feed pipe 16, usually at a viscosity 
not exceeding 120 seconds Redwood 1 scale, through 
feed passages 12 and metering apertures 21 into cham 
ber 22. In chamber 22 the oil accelerates around the 
inner arcuate surface and leaves such arcuate surface 
at the knife edge 23a in a direction opposed to the pres 
sure wave of compressible fluid emanating from the 
convergent chamber 18 at sonic velocity. 
The surface of the oil at the knife edge 23a absorbs 

the energy of the vibrating air and at the same time the 
oil ?lm near the knife edge is subjected to powerful 
shearing forces. 
The oil then reverts to a minimum surface energy 

condition and forms very ?ne droplets. This condition 
is achieved without entrainment of the oil on to the me 
tallic surfaces of the atomiser and is achieved by the 
convergent tapering of the de?ector member 20 such 
that a high velocity cushion of air exists between oil 
film leaving knife edge 23a and the surface of de?ector 
member 20. Further shearing is achieved by the shock 
waves produced in the air along the de?ector member 
where the air decelerates from supersonic to subsonic 
velocity. The exit angle of the droplets is finally deter 
mined by the end diameter and divergence angle of de 
?ector member 20. 
Referring now to FIG. 2 there is shown an alternative 

form of atomiser which is similar to that of FIG. 1 but 
is simplified in that it comprises only three separate 
components; distributor member 11; annular member 
23 and de?ector member‘20. In this arrangement the 
liquid nozzle chamber 22 is formed by a cylindrical ex 
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tension 11a of member 11 and annular member 23 
which is formed with a frusto-conical inner surface 23b 
to provide the convergence of chamber 22. The inner 
gas nozzle chamber 18 is formed by the inner surface 
of extension 11a and a frusto-conical divergent surface 
20b of de?ector member 20. 
The operation ‘of this atomiser is similar to that de 

scribed for the FIG. 1 arrangement with compressed 
gas ?owing from chamber 18 and liquid to be atomised 
from chamber 22. The gas ?ows at sonic velocity from 
chamber 18 and as the pressure decreases the velocity 
increases to supersonic as shown by FIG. 3. When the 
gas approaches portion 20a of de?ector 20 the gas 
pressure increases and the velocity decreases so pro 
ducing shock waves 30. The liquid ?lm 31 is acceler 
ated by the gas and maintained out of contact with de 
?ector member 20 by the gas so effectively forming a 
divergent nozzle between de?ector member 20 and liq 
uid film 31. The acceleration of liquid ?lm 31 reduces 
its thickness and causes shearing. The pressure ?uctua 
tions at the culmination of the supersonic velocities 
reached by the gas which produce the shock waves 30 
cause vibration of the liquid layer and further shearing 
and break up occurs in a plane normal to the horizontal 
shearing. 
What is claimed is: 
l. An atomiser, comprising: 
an annular distributor member, including a radially 
outer circumferential ring of axial liquid feed pas 
sages, and a radially inner circumferential ring of 
axial gas feed passages; 

a ?rst annular member, disposed adjacent one end of 
said distributor member, and including at least one 
opening therein communicative with said ring of 
gas feed passages and a plurality of radially outer 
axial apertures communicative with said ring of liq 
uid feed passages; 

a de?ector member, coupled to said distributor mem 
ber, extending through said opening in said ?rst an 
nular member, a convergent annular gas nozzle 
chamber being defined by said ?rst annular mem 
ber and said de?ector member adjacent said ring of 
gas feed passages; and 

a second annular member, disposed on said distribu 
tor member, and including an opening through 
which said de?ector extends, said ?rst and second 
annular members defining a convergent annular 
liquid nozzle chamber adjacent said ring of liquid 
feed passages. 

2. The atomiser as recited in claim 1, wherein said 
second annular member includes a knife-edge disposed 
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4 
about the periphery of said opening therein. 

3. The atomiser as recited in claim 1, wherein said 
de?ector member includes a divergent portion at one 
end thereof which extends outwardly from said opening 
in said second annular member. 

4. An atomiser, comprising: 
an annular distributor member, including a radially 
outer circumferential ring of axial liquid feed pas 
sages, a radially inner circumferential ring of axial 
gas feed passages, and an outwardly extending an 
nular extension disposed at one end thereof be 
tween said inner and outer rings of feed passages; 

an annular member, disposed on said distributor 
member, and having a radially inwardly extending 
edge at one end thereof, said edge of said annular 
member and said annular extension forming an an 
nular, convergent liquid nozzle chamber adjacent 
and communicative with said ring of liquid feed 
passages; and 

a de?ector member, coupled to said distributor mem 
ber and extending outwardly from one end thereof, 
said de?ector member and said annular extension 
of said distributor member forming a convergent 
annular gas nozzle chamber adjacent and commu 
nicative with said ring of gas feed passages in said 
distributor member. 

5. The atomiser as recited in claim 4, wherein said 
de?ector member includes a divergent surface, dis 
posed adjacent said annular extension of said distribu 
tor member, for forming in conjunction with said ex 
tension said convergent gas nozzle chamber. 

6. The atomiser as recited in claim 4, wherein said ra 
dially inwardly extending edge of said annular member 
includes a radially inwardly convergent inner surface 
for forming said liquid nozzle chamber. 

7. The atomiser as recited in claim 6, wherein said 
distributor member includes a ?rst threaded portion on 
the outside surface thereof and a second threaded por 
tion on the inner surface thereof, said annular member 
includes a threaded portion on the inner surface 
thereof for threadably engaging said first threaded por 
tion of said distributor member, and said de?ector 
member including a threaded portion on the outside 
surface thereof for threadably engaging said second 
threaded portion of said distributor member. 

8. The atomiser as recited in claim 7, wherein said 
de?ector member includes an additional divergent por 
tion extending outwardly adjacent said inwardly ex 
tending edge of said annular member. 
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