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ABSTRACT OF THE DISCLOSURE 

This invention relates to a new and improved nozzle, 
useful in conjunction with the dispensing of ?uids con 
tained within pressurized cans or the like. In particular, 
this invention is directed to an elliptical swirl chamber 
having at least two foci, discharge means coupled to said 
chamber, and means for providing material to be dis 
pensed to said swirl chamber. 

This invention relates to the design and construction 
of a nozzle which may with advantage serve as an actua 
tion or operating button in addition to its main function 
as a device for producing a ?ne spray when ‘connected to 
the tubular stem of a valve ?tted to a container of a 
pressurized ?uid or material. 
The invention is principally concerned with those types 

of spray nozzles or buttons used on ‘what are often known 
as pressure packaging or aerosol systems, and the inven 
tion refers to the type of nozzle known as “mechanical 
break-up spray nozzles.” 

Such nozzles are ‘at the present time produced in large 
numbers and are designed with such a con?guration that 
a spray of very ?ne particles is produced from ?uids 
which are substantially non-volatile at ordinary ambient 
room temperatures, by the use of relatively low container 
pressures. Such devices at present produced may in 
corporate a simple system wherein a pressure is produced 
inside the container by means of a low boiling point liquid 
which volatilises at room temperatures, or by the intro 
duction of a compressed gas charge into the container 
by suitable mechanical means, and in this way can exert 
a pressure inside the container thus acting as a simple 
propellent for the discharge of the contents of the con 
tainer through a simple valve control system into the 
atmosphere. 

In the mechanical break-up nozzles in current use, the 
spray is produced by both mechanical and physical forces, 
often assisted by the simultaneous vapourisation and ex 
pansion of any liquid propellent or gas which may pass 
into the nozzle. 
The mechanism of the production of the spray produc 

tion is one wherein the contents of the container under 
the control of the discharge valve system are passed into 
the body of the nozzle and there enter a circular or 
cylindrical chamber by means of a feed passage system 
in which one or more ?uid feed passages merge substan 
tially at a tangent to the circular chamber, in a “swirl 
chamber system.” 

In this manner the ?uid entering the swirl chamber is 
given a swirling or circular motion within the chamber. 
A ?ne spray is produced by the discharge of the swirl 

chamber into a simple ori?ce in the wall of the swirl 
chamber, or a passage leading to such an ori?ce. 

In this action a combination of the centrifugal and for 
ward axial movement of the discharging ?uid in the swirl 
chamber or associated discharge passage will on passing 

15 

30 

50 

60 

65 

1 3,394,889 
Patented July 30, 1968 "ice 
2 

through the discharge ori?ce serve to produce a very ?ne 
spray of ?uid particles, due to a mechanical shearing 
effect and/or the break-down of a ?ne ?lm of ?uid under 
surface tension physical effects. 

It has been noted that in such systems in current use 
the swirl chamber is circular in section, this being on 
?rst sight the most obvious shape to produce a simple 
swirling motion. 
The main object of the present invention is to produce 

an improved design and construction of nozzle, which 
will allow greater ranges of spray production to be effected 
at low cost, and without the need to depart from the 
simple production methods at present employed in the’ 
systems now utilized. 

Thus according to the invention the use of swirl 
chambers of different shapes will serve to promote 
different spray characteristics, and the use of certain 
speci?ed swirl chamber con?gurations will produce a 
range of spray characteristics which may be matched to 
formulation requirements, thus allowing a range of 
nozzles to 'be produced without departing from a common 
outside shape, or departing from common ori?ce and 
passage or channel dimensions. 
The swirl chamber shape to which this patent relates 

is that which may be generally described as compound 
elliptical in shape, and an illustration of such a swirl 
chamber is shown in the accompanying drawings. 

Such a swirl chamber may be moulded in one piece 
in a complex moulding or may with advantage be pro 
duced by the assembly of one or more suitable com 
ponents, or may be formed in any suitable manufacturing 
process. 

The walls of the swirl chamber need not be regular in 
dimension, and as a rule it should be possible to accom 
modate a circular shape inside the chamber in such a way 
that the area of the space so taken up will be the greater 
part of the tot-a1 area. 
The passages or channels which serve to feed the swirl 

chamber should with advantage be so disposed that they 
are tangential to the circular area of the swirl chamber. 
Two of the walls of the swirl chamber should with ad 

vantage be ?at, and these walls will be those which con 
tain and face the discharge ori?ce or passage. 

It has been proved that any reduction in the energy re 
quired to produce a ?ne spray can be a factor which will 
allow the container to work at a lower and therefore safer 
pressure, irrespective of the saving in the cost of the 
propellent system, and this fact applies in particular to 
sprays produced by mechanical break-up‘ spray nozzles. 

According to the present invention, a swirl chamber 
will present a compound elliptical form which serves to 
minimise the laminar impingement of currents moving in 
circular motion in the swirl chamber and would also 
serve to minimise the friction between the ?uid in motion 
and the Walls of the swirl chamber, and thus reduce 
energy losses absorbed in the swirling process. 

It is also important in reducing energy loss at the point 
where the ?uid stream from the feed passages or channels 
enter the swirl chamber by providing expansion space 
which will serve to limit interference between streams of 
?uid already in ‘motion within the chamber and the stream 
of ?uid entering the chamber. 

It is found that the walls of the chamber may with ad 
vantage taper towards the wall containing the ori?ce or 
discharge passage, as this reduction in effective diameter 
of the swirl chamber serves to increase the velocity of 
the ?uid as it moves towards the discharge ori?ce or 
passage. 

It has also been found that the conditions producing 
the droplet formation are improved by a uniform degree 
or turbulence at the ori?ce area immediately inside the 
swirl chamber, and the production of this regular 
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turbulent condition is assisted by the use of the elliptical 
chamber. It has also been established that the use of 
regular elliptical swirl chambers will have advantages in 
cases where two feed passages are used to feed the swirl 
chamber, and the degree of irregularity or compounding 
of the swirl chamber shape can range over a wide variety 
of elliptical shapes. According to the formulation of the 
contents of the container, the use of elliptical swirl 
chambers will serve to reduce kinetic energy loss in the 
nozzle, and will thus serve to promote greater ?uid 
stream momentum, leading to the production of greater 
spray particle velocities without pressure increases in the 
formulation. 
The use of the elliptical swirl chamber will reduce 

those factors leading to the production of a vortex in the 
swirl chamber, and will assist in the promotion of regular 
uniform turbulent conditions and thus uniform spray 
patterns. 
A further advantage of the use of the elliptical swirl 

chamber is that their use will delay propellent ?uid 
gaseous changes of state in the swirl chamber and will 
thus release energy due to these changes of state at the 
period of the droplet formation and ?lm break-down 
when it can have the greatest effect in producing a ?ne 
spray. 
The effective diameter of an elliptical swirl chamber 

can be made smaller than that of a normal circular swirl 
chamber due to the provision of expansion spaces within 
the area immediate to the entry of the tangential streams, 
and this design factor can be used to limit the centrifugal 
component and thus produce a spray which will have a 
greater and more uniform mass ?ow per unit area, i.e. a 
spray with a less hollow centre. 

It ‘has also been found that the use of the elliptical 
swirl chamber will limit the production of hydrodynamic 
shock waves, and thus produce a smoother more uniform 
circular motion within the swirl chamber. 
The use of this swirl chamber con?guration has also 

certain advantages in allowing the production of the noz 
zle when produced as a “one-piece” plastic moulding, in 
that the swirl chamber forming tool core which is often 
a projection of the tool core forming the tangential feed 
passages, may be removed more easily, from the sur 
rounding warm and soft, resilient plastic body of the 
nozzle body due to the elliptical and tapering con?gura 
tion of the tool core forming the swirl chamber during 
the moulding process, and this removal process is of 
great advantage in such difficult mouldings as those incor 
porating a feed passage leading off-centre into a swirl 
chamber. 
From a consideration of the above factors it may be 

seen that there are both utilisation and production engi 
neering advantages in the use of the elliptical or com 
pound elliptical swirl chamber as applied to both one 
piece end assembled spray nozzles, and it is a factor in 
this invention that the use of variations on the con?gu 
ration and dimensions of the swirl chamber can be used 
to produce different spray patterns, velocities, or particle 
momentum without reference to alterations in other fea 
tures of the nozzle, valve or formulation of the fluid to 
be sprayed. 
The invention will now be illustrated in the accom 

panying drawings, with various swirl chamber shapes 
and one embodiment of a one piece nozzle type in current 
use. 

FIG. 1 is an outline illustration of a normal orthodox 
circulate, or circulate cylindrical swirl chamber with the 
feed passages 1 merging at a tangent to the circular 
shaped swirl chamber cavity 2. A discharge ori?ce 3 
being formed in the centre. 

FIG. 2 is an outline illustration of a compound ellip 
tical swirl chamber with two feed passages 4 leading ini 
tially into the expansion area of the swirl chamber 5 and 
then into the main body of the swirl chamber which 
contains the usual discharge ori?ce 7. Fluid entering the 
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4 
main area of the swirl chamber 6 will not interfere greatly 
with the ?uid already in circular swirling motion, and it 
is important to note in the context of this invention that 
limited swirling motion does start in the expansion area 
5. Thus :more uniform turbulent conditions are estab 
lished in the main swirling cavity area 6. 

FIG. 3 is an illustration of a normal one-piece nozzle 
at present in common use whichmay be improved by the 
use of an elliptical swirl chamber the illustration shown 
being with or without the elliptical chamber. 

In this illustration the main nozzle body 8 contains a 
central cavity 10. which ?ts in sealing engagement with 
the hollow valve stem 9. 
A swirl chamber is formed inside the nozzle body at 

14 with an off centre passage leading tangentially into 
the swirl chamber from the projection of the hollow noz 
zle cavity. 
The swirl chamber 14 discharges to the outside of the 

nozzle by means of a discharge passage and ori?ce 13. 
The whole being contained in a cavity in the outer wall 
of the nozzle body 15. 

FIG. 4 illustrates a compound elliptical swirl chamber 
which may with advantage be used in the previous ex 
ample nozzle, with the feed passage leading off centre and 
tangentially into the initial expansion area .17 and then 
into the main chamber cavity area 18. prior to establish 
ing a discharge outlet in the ori?ce 19. 

FIG. 5 illustrates a section through the valve stem and 
nozzle body in the area of the swirl chamber with the 
off-centre feed passage 22 leading to the compound ellip 
tical swirl chamber at a substantially tangential angle 
20 being a section of the nozzle body containing the swirl 
chamber, 21 being the elliptical swirl chamber, 22 being 
the off centre feed passage, whilst 23 represents the valve 
stem. 
FIG. 6 illustrates a plan view of the nozzle shown in 

FIG. 3. 24 represents the valve stem feed passage, which 
is continued in feed effect with a passage leading into 
the off-centre tangential feed passage leading into the 
swirl chamber 26 from which the chamber discharges 
through a passage and then through the discharge ori?ce 
28, which is in a recess 29 formed in the outer surface 
of the nozzle body. 

In the previous detailed description of the invention 
several different ways of utilising the invention have been 
described, but in all cases the object of the invention 
is accomplished by the use of an elliptical or compound 
elliptical swirl chamber with sides that taper towards the 
face containing the discharge passage or ori?ce. 
The invention relates to in the main, the construction 

of one piece nozzles as used for the discharge of pres 
sure packages or aerosols and allows the more efficient 
production of a ?ne spray or mist. 

This invention has many advantages over established 
practice, and allows the simple and convenient produc 
tion of the nozzle by pressure moulding and ensures that 
a more e?icient production of a spray or mist may be 
carried out, without the use of ultra-high container pres 
sures. 

What we claim is: 
1. An assembly for use with a pressurized container 

or the like, having a valve with a valve stem having a 
liquid conveying passage, characterized in that a nozzle 
body is provided with a cavity which ?ts in sealing en 
gagement with the valve stem, an elliptically shaped swirl 
chamber having at least two distinct foci formed in the 
body, discharge means extending from said chamber to 
discharge material from said body, and a feed passage 
formed in said body ‘and communicating with said swirl 
chamber and said passage in said stem. 

2. An assembly according to claim 1, in which an 
expansion area is provided in said body between said feed 
passage and said swirl. chamber. 

3. An assembly according to claim 1, in which a plu 
rality of feed passages are provided which communicate 
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with said swirl chamber and said passage in said stem. 
4. An assembly according to claim 3, in which expan 

sion areas are provided between said feed passages and 
said swirl ‘chamber. 

5. In a device for use in a dispensing mechanism for 
a pressurized container or the like, and elliptical swirl 
chamber having at least two distinct foci, discharge 
means coupled to said swirl chamber, and feed passage 
means for providing material to said swirl chamber. 

6. In a device according to claim 5, in which is pro 
vided one feed passage means. 

7. In a device according to ‘claim 5, in which is pro 
vided a plurality of feed passages for directing material 
into the swirl chamber. 

8. In a device according to claim 6, in which is pro 
vided an expansion area between said swirl chamber and 
said feed passage. 

9. In a device according to claim 7, in which expan 
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sion areas are provided between said swirl chamber and 
said feed passages. 
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