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Title: Spray gun heads

DESCRIPTION

This invention relates to spray gun heads.

Multiple fluid atomiser spray guns are used for spaying fluid solutions in the
food, agricultural, pharmaceutical and similar industries. Such spray guns generally
have a spray delivery head that has a central nozzle for say a coating fluid, an orifice for
introducing atomising air to the fluid to produce a spray plume and additional orifices
for air to control the pattern of spray plume.

In one known nozzle arrangement the atomising air orifice is an annulus
surrounding a projecting fluid delivery nozzle and control fluid orifices are provided
either side of the central nozzle in angled faces of the spray head, so that the central
nozzle is in a trough.

A drawback with this arrangement is that there is a tendeﬁcy for droplets of the
fluid to fall back and adhere to surfaces of the nozzle body, which is known as bearding.
This droplet build up continues Whilst spraying leading to a loss in nozzle performance
including blockage. Furthermore, the build up of droplets can solidify and break off and
fall into and contaminate the process. This results from the presence of low-pressure
zones adjacent to the outlet orifices due to the sudden geometrical enlargement, through
which the escaping air is emitted. These low-pressure zones generate recirculating eddy
currents in the air flow, which entrain fluid droplets and deliver them onto the local
external faces of the spray head adjacent to the orifices and annulus, Over time these

droplets stick to each other forming the undesirable build up mainly in the nozzle region.
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It has been proposed to make the face of a spray gun nozzle completely flat but

this does not prevent bearding.

An object of this invention is to provide a spray nozzle for a multiple fluid spray
gun, which at least reduces the effect of bearding.

According to a first aspect of the invention a spray head for a multiple fluid
atomiser spray gun has a spray delivery face having a main fluid delivery nozzle and an
atomising fluid delivery orifice associated thefewith, wherein the spray delivery face is
shaped to cause droplets of said main fluid to be driven away from the spray delivery
face by atomising fluid from the atomising fluid delivery orifice.

Preferably the atomising fluid delivery orifice is an annular orifice around the
main fluid delivery nozzle. More preferably the main fluid delivery nozzle projects
beyond the annular orifice.

The spray delivery face outwardly of and adjacent to the atomising fluid delivery
orifice preferably is at an angle of less than 90° to the axis of the orifice.

According to a second aspect of the invention a spray head for a multiple fluid
atomiser spray gun has a spray delivery face having an atomised fluid delivery system
and one or more orifices for delivery of fluid to control the spray pattem, wherein the
spray delivery face is shaped to cause droplets of said main fluid to be driven away from
the spray delivery face by spray pattern controlling fluid.

Preferably the or each spray pattern controlling fluid delivery orifice has an axis
at the angle to deliver its fluid across the first fluid spray.

More preferably the spray delivery face inwards of the or each spray pattern

controlling fluid orifice is at an angle of less than 90° to the axis of the orifice.
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Preferably the atomised fluid delivery system of the second aspect of the

invention is an atomising fluid delivery system of the first aspect of the invention.

The sprayr head preferably has a generally circular base and a pair of opposed
sides sloping towards to the spray delivery face. The spray head preferably has a
generally central passage leading to ‘the main fluid delivery nozzle and the associated
atomising fluid delivery nozzle. Preferably the or each spray pattern controlling fluid
delivery orifice is supplied through its own bore. Where more than one spray pattern
controlling fluid delivery on’ﬁcé is provided, their bores may be interconnected such as
by means of an annular passage.

In a preferred embodiment of the invention the main fluid delivery nozzleris
surrounded by an annular atomising fluid delivery orifice and the surrounding spray
delivery face is in the form of a dish. Preferably at opposing ends of the dish the
delivery face slopes down to a spray pattern controlling fluid delivery orifice.

Spray heads of the invention are preferably made of metal or of plastics material
may be served to a spray gun by means of a locking collar or nut.

This invention will now be further described, by way of example only, with
re;ference to the accompanying drawings, in which:

Figure 1 is a side view of a spray nozzle according to the invention;

Figure 2 is a plan view of the spray nozzle of Figure 1;

Figure 3 is a section on line AA of Figure 2;

Figure 4 shows the spray nozzle of Figure 1 from above the side;

Figure 5 is a sectional view of the spray nozzle of Figure 1 showing spray

patterns;
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Figure 6 is another side view of the spray nozzle of Figure 1;

Figure 7 is a view from below and one side of the spray nozzle of Figure 1; and

Figure 8 is an end view of the spray nozzle of Figure 1.

Referring to the accompanying drawings, a spray head 10 for a multiple fluid
atomiser spray gun has a body 12 having a circular base 14 for mounting on a spray gun
apparatus and sloping faces 16 leading to a narrow spray delivery face 18.

The body 12 has a central passage 20 for delivery of coating fluid to a delivery
nozzle 22 end part only and for delivery of atomising fluid though an annular orifice 24
surroﬁnding the main fluid delivery nozzle. The nozzle 22 for the coating fluid
protrudes beyond the spray face 18, which enables interaction of air and fluid streams
beyond the spray face helping to inhibit atomised fluid droplets being picked up by air
currents in the vicinity of the face. At the tip of the nozzle 22 its outer edge is
chamfered at 23 to reduce a low pressure zone at the nozzle tip. Figure 5 of the
drawings shows the zone of low pressure at 25. By contrast a conventional nozzle has a
generally square tip, which creates a larger low pressure zone at the nozzle tip. On
opposite sides of the delivery nozzle are spray pattern controlling fluid delivery orifices
26, 28, whose axes are inclined relative to the axis of the coating fluid delivery nozzle
22. The orifices 26, 28 are served by bores 30, 32 respectively, which are interconnected
via an annular channel 34 in the base of the spray head. Annular wall 36, which
separates the passage 20 from the channel 34 serves to locate the spray head relative to
the spray gun apparatus. The spray head may be of metal or plastics material.

Through the spray head a coating fluid is delivered via the nozzle 22 and air

delivered through the annular orifice 24 atomises the coating fluid to create a spray
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plume, which is generally conical in shape (see particularly Figure 5). However, the
spray pattern controlling fluid orifices 26, 28 deliver air from either side of the coating
fluid spray plume to change the shape of the spray plume to being of generally oval
section in order to control the area of delivery of the coating fluid. Typically, the coating
fluid is applied to tablets in the pharmaceutical industry.

The spray delivery face 18 is shaped in the region of the delivery nozzle 22 and
the orifices 24, 26 and 28 in order to allow étomising air and spray pattern controlling air
to drive droplets of main fluid from the region to inhibit bearding.

The part of the face surrounding the annular orifice is dish shaped (38) and at
opposite ends of the dish the face 40 slopes down to the spray shaping fluid orifices at 26
and 28. Smooth transitions between the dish 38 at; opposite ends and the respective
slopes 40 are shown at 42. The sides of the dish 38 and the sloping faces 40 are generally
at less than 90° to the axes of their respective orifices, so that the air from those orifices
tends to drive any droplets of the coating fluid from the delivery face in the region of the
nozzle and orifices.

More specifically, the spray face 18 of the spray head is so profiled in the region
of the main coating fluid nozzle, atomising fluid annulus and spray pattern controlling
orifices that the escaping air is provided with a gradual geometrical enlargement as
defined by the dish 38, slopes 40 and smooth transitions 42. The effect of the gradual
geometrical enlargement is a gradual air release (as opposed to a sudden release) in that
the air does not form recirculating eddy currents and thus little or no entrapment of

coating fluid droplets back onto the spray face occurs.
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Figure 5 illustrates the atomising air plume 50 emitted from the annular
orifice 24, the spray pattern controlling air plume 52 emitted from orifices 26 and 28 and
the zone of interaction between both air plumes 50 and 52 to provide a combined air
plume 54. The air streams shown as 50 and 52 keep the local external surfaces free from
droplets, which would otherwise stick to the surfaces and cause bearding.

Broken line 56 represents the typical shape of existing nozzle designs.
Considering the likely shape of the air plumes as they emerge from orifices 26 and 28 it
is probable that a low pressure zone is created in the region between these orifices and
the annular orifice, which generates recirculating eddy currents in the air-flow, which
éntrain small droplets back onto the spray face adjacent to the orifices 24, 26 and 28.
The invention eliminates this low pressure zone with solid material as shown at 58,
which then through geometrical form provides a gradual geometrical enlargement which
has the effect of eliminating the recirculating eddy currents normally produced with a
face shown by the line 56.

Figure 8 shows the sloping faces 16, which provide a path for spray plume
replenishing air 60 to enter the vicinity of the orifices 24, 26 and 28 and replace air
consumed by the air plumes 50 and 52. On existing designs shallow angled faces
illustrated by line 62 do not allow replenishing air 60 to enter the vicinity of the
atomising and pattern air outlets akin to orifices 24, 26 and 28 creating low-pressure

Zones that result in bearding.
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Claims:

1. A spray head for a multiple fluid atomiser spray gun has a spray delivery face
having a main fluid delivery nozzle and an atomising fluid delivery orifice associated
therewith, wherein the spray delivery face is shaped to cause droplets of said main
fluid to be driven away from the spray delivery face by atomising fluid from the
atomising fluid delivery orifice.

2. A spray head as claimed in claim 1, wherein the atomising fluid delivery
orifice is an annular orifice around the main fluid delivery nozzle.

3. A spray head as claimed in claim 2, wherein the main fluid delivery nozzle
projects beyond the annular orifice.

4. A spray head as claimed in claim 1, 2 or 3, wherein the spray delivery face
outwardly of and adjacent to the atomising fluid delivery orifice is at an angle of less
than 90° to the axis of the orifice.

5. A spray head as claimed in any one of claims 1 to 4 having one or more
orifices for delivery of spray pattern controlling fluid to shape the atomised fluid
spray.

6 A spray head as claimed in claim 5, wherein the spray delivery face is shaped
to cause droplets of said main fluid to be driven away from the spray delivery face in
the region of the spray pattern controlling fluid delivery orifice or orifices.

7. A spray head as claimed in claim 6, wherein the or each shaping fluid delivery
orifice has an axis at an angle to deliver its fluid across the main fluid atomised spray.
8. A spray head as claimed in claim 6 or 7, wherein the spray delivery face
inwards of the or each shaping fluid orifice is at an angle of less than 90° to the axis of

the orifice.
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9. A spray head as claimed in any one of claims 1 to 8 having a generally circular
base and a pair of opposed sloping sides towards to the spray delivery face.

10. A spray head as claimed in any one of claims 1 to 9, having a generally central
passage leading to the main fluid delivery nozzle and the associated atomising fluid
delivery nozzle.

11. A spray head as claimed in any one of claims 5 to 10, wherein the or each
spray pattern controlling fluid delivery orifices is supplied through its own bore.

12, A spray head as claimed in claim 11, wherein, where more than one spray
pattern controlling fluid dehvery orifice is provided, their bores are interconnected.

13. A spray head as claimed in claim 12, wherein the bores are interconnected by
means of an annular passage.

14. A spray head as claimed in claim 1, wherein the main fluid delivery nozzle is
surrounded by an annular atomising fluid delivery orifice and the surrounding spray
delivery face is in the form of a dish.

15. A spray head as claimed in 14, wherein, at opposite ends of the dish, the
delivery face slopes down to a spray pattern controlling fluid delivery orifice.

16. A spray head for a multipie atomiser fluid spray gun has a spray delivery face
having an atomised fluid spray delivery system and one or more orifices for delivery
of fluid to control the spray pattern, wherein the spray delivery face is shaped ".[o cause
droplets of said main fluid to be driven away from the spray delivery face by spray
pattern controlling fluid

17. A spray head as claimed in claim 16, wherein the or each pattern controlling

fluid delivery orifice has an axis at an angle to deliver its fluid across the main fluid

spray.
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18. A spray head as claimed in claim 17, wherein the spray delivery face inwards
of the or each spray pattern controlling fluid orifice is at an angle of less than 90° to
the axis of the orifice.

19. A spray head as claimed in claim 16, 17 or 18 having a generally circular base
and a pair of opposed sides sloping towards to the spray delivery face.

20. A spray head as claimed in any one of claims 16 to 19, having a generally
central passage leading to the main fluid delivery nozzle and the associated atomising
fluid delivery nozzle.

21. A spray head as claimed in any one of claims 16 to 20, wherein the or ‘each
spray paftern controlling fluid delivery orifice is supplied through its own bore.

22, A spray head as claimed in claim 21, wherein, where more than one spray
pattern controlling fluid delivery orifice is provided, their bores are interconnected.
23. A spray head as claimed in claim 22, wherein the bores are interconnected by
means of an annular passage.

24. A spray head as claimed in claim 1, wherein the atomised fluid spray delivery
system is surrounded by a spray delivery face in the form of a dish.

25. A spray head as claimed in 24, Wherein, at opposite ends of the dish, the
delivery face slopes down to a spray pattern controlling fluid delivery orifice.

26. A spray head for a multiple fluid atomiser spray gun substantially as
hereinbefore described with reference to and as illustrated in the accompanying

drawings
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