
EP 0 401032 B1 Description This Invention relates to fluid distribution
devices (see US-A-182 413). The present Invention Is concerned more
particularly with fluid distribution devices that are spraying ap- 5
paratus, that is apparatus that breaks down liquid or a liquid/gas
combination into small droplets. Spraying ap- paratus may also spray
powders. Spraying apparatus come In a variety of forms and have been used
in a va- riety of applications Including painting, horticultural spraying
and timber treatment. Spraying apparatus can however, be generally
Identified as falling Into one of the following five classes, that Is
either hydraulic, pneu- matic, electromechanical, centrifugal or thermal.
10      Unfortunately, there are a number of disadvantages associated with
conventional spraying apparatus. It can be difficult to control the spray
emerging from the spraying apparatus In terms of rate of fluid discharge,
size of droplets and targeting. Although It Is desirable In most situations
to produce an even cloud of fine drop- lets, this is very difficult to
achieve. Furthermore, the liquid outlets In most of the sprayers In the
five classes are relatively small orifices orjets. The presence of such
constrictions leads to problems with blocking unless 15 the spray liquid Is
kept clear of troublesome particles. In the past on-line f iltering has
been used to overcome this problem but this Involves extra equipment and an
undesirable reduction in flow rate. It is desirable that an electrostatic
charge can be transferred to droplets emerging from a spraying appa- ratus
as charged droplets are attracted to a spraying target which has surfaces
of lower electrical potential. This attraction serves to partially overcome
other forces Influencing the droplet trajectories, such as frictional 20
drag by airstream boundary effects. Therefore it can be seen that
electrostatic charging adds depositional ef- ficiency. Uniform charging of
a droplet cloud has been difficult to achieve with waterbased or
otherconductive media, though standard in the painting industry where
resistive fluids are used. With conductive fluids, either the whole
apparatus, Including supply tanks must be heavily Insulated from earth (to
withstand many kilovolts) or the high charge must in some way be earthed
through the droplet cloud into the fluid column. 25     It is an object of
the present invention to address the above problems. Further objects and
advantages of the present Invention will become apparent from the following
descrip- tion which Is given by way of example. The Invention provides a
nozzle assembly for a fluid distribution device Including a fluid conduit
with a first end and a second end, the fluid conduit having a flexible
element enabling the first end of the fluid conduit to 30   move with
respect to the second end of the fluid conduit, the second end being
connectable to a fluid supply, characterized in that there Is sufficient
space around the first end of the fluid conduit to allow gas flow Intro-
duced into the nozzle assembly to emerge coincident with fluid emerging
from the first end of the conduit, the first end being rotatable under the
direct action of a gas flow Introduced into the nozzle assembly so that the
centrifugal force from the rotation of the conduit by the gas flow breaks
up fluid from the fluid conduit as It 35  emerges from the first end, the
gas flowing past the first end of the fluid conduit being sufficient to
cause a shearing effect on the fluid emerging from the first end of the
conduit and wherein means for creating an elec- trostatic charge on the
fluid emerging from the first end of the fluid conduit Is situated in the
vicinity of the first end of the fluid conduit. Preferred and/or optional
features of the Invention are set forth In Claims 2 to 11. 40     In the
present invention the movement of the fluid conduit supplies a centrifugal
force which causes the fluid within the said conduit to be broken up before
being flung outwards. While there have been centrifugal fluid distribution
devices before, a difficulty with conventional centrifugal devices Is that
the droplets are gen- erally flung out to the side and no coherent spray is
produced. This Is not suitable for many spray applications. Furthermore it
is difficult to place electrostatic charges on droplets emerging from
conventional centrifugal de- 45  vices except by generally cumbersome
means. The first end of outletof the fluid conduit may be of a greater
diameterthan outlets on conventional sprayers as the size of the outlet Is
not the majorfactor determining droplet size. The greaterdiameter means
that there Is less chance of blocking and little need for on-line filters.
The nature of the centrifugal forces causes the fluid to emerge from the
outer circumference of the conduit outlet, that is, the fluid emerges from
the part of the 50 conduit outlet furtherest from the axis of movement.
There are of course, a number of embodiments into which the present
Invention can be incorporated. In a preferred embodiment the fluid conduit
may be a rigid tube, with a flexible joint as the flexible element. The
flexible joint assists in allowing movement of the first end of the tube to
occur with respect to a second fixed end. Another embodiment may have the
whole of the conduit being the flexible element. Other forms of fluid 55
conduits are also envisaged. In one embodiment of the present invention the
fluid conduit may be contained within a housing and may be aligned
substantially with the housing outlet along the central axis of the nozzle
assembly housing. At the 



end of the conduit furthest away from the housing outlet may be a short
flexible section which permits move- 2    EP 0 401 032 B1 ment of the end
of the conduit nearest the housing outlet. One end of the fluid conduit may
be connected to a liquid supply that may or may not have have pumping means
to push fluid through the conduit. Surrounding the fluid conduit may be
walls which ensure that the radius of rotation of the tube is limited. 5
The present Invention includes a device which can apply an electrostatic
charge to fluid emerging from a nozzle assembly. This Is more readily
possible with the present invention as it is easier to surround a moving
conduit with an electrostatic charging means than it is to surround other
conventional nozzle assemblies. In one embodiment the device may be in the
form of a thin metal electrode ring situated near the nozzle assembly
housing outlet. Preferably the electrode ring Is situated with the housing
of the nozzle assembly so 10  as to reduce the chances of imparting an
electrical shock to the operator ofthe spraying device. For this device to
work, It is preferable that the nozzle assembly be made of electrically
resistant components to eliminate the risk of shorting. The ring may be
connected to a power source by a supply wire. It is envisaged that the
voltage required to successfully Impart a charge to the spray fluid will be
in the order of kilovolts so it is important that the supply 15   wire is
of a highly Insulated type suited for carrying such a voltage. In one
embodiment the liquid within the liquid supply may be connected to
electrical earth outside the body of the nozzle. In operation liquid
droplets flowing from the fluid conduit come into proximity with the
electrode ring of the electrostatic device. Electrical contact Is made
between the liquid column in the fluid conduit and the ring by coronal
discharge by reason of the higher electrical potential difference between
the ring and the liquid which 20  Is held at earth potential. A charge Is
transferred to the droplets formed within this coronal discharge such that
a spray cloud carried through the outlet of the housing has an
electrostatic potential well above that of earth. The charged droplets are
attracted to the target which has surfaces of lower potential. This
attraction serves to partially overcome other forces influencing the
droplet trajectories, such as frictional drag by air stream boundary
effects, and thus aiding depositional efficiency. 25      An even
distribution of charge on the droplet cloud can be achieved as the present
Invention provides a droplet source in the form of the fluid conduit which
moves fast enough to create a instability thus preventing a single arc from
the electrostatic charging means forming. In other embodiments the
electrode need not be a ring but any element capable of carrying a high
voltage which can situated near the spray droplets. 30      A further
aspect of the present invention is to have a sufficient air space around
the first end of the fluid conduit and include a flow of gas in combination
with the moving end of the fluid conduit. This enables the droplets to be
carried on the gas stream to the Intended target. The gas flow may also be
sufficient to cause the droplets emerging from the conduit to be broken up
as a result of a shearing action by the gas. This prop duces a much finer
spray as well as a more coherent and directed spray. 35      By having both
centrifugal and pneumatic means included within the nozzle assembly,
greater control can be exerted upon the droplets. For instance, the
rotational speed of the fluid conduit can be varied. The shearing effect on
the droplets can also be controlled by varying the flow rate of the gas
flowing through or around the nozzle assembly. A number of advantages can
be achieved by using gas flow introduced into the housing outlet to
directly. 40  or Indirectly move the fluid conduit. In the past, fluid
supplies have been attached to mechanically driven air dispersal means such
as fans. Unfortunately, these devices did not provide the mechanical
simplicity Inherent in the present Invention. Furthermore the amount of
airflow generated by the mechanical device to which the fluid supply was
connected was not sufficient to provide the necessary pressure and volume
of air required to shear fluid emerging from the liquid supply. For
Instance, with the present invention pressurized gas can 45   be introduced
into the housing to provide the required shearing effect. This Is not
possible with mechanical devices. Also, by not having a mechanically driven
fluid conduit, the nozzle assembly can be of a more compact size and
greater control of fluid and gas flow can be achieved. The first end of the
fluid conduit may be essentially free and that is not attached to any
mechanical device and moved as a direct result of the gas flow introduced
into the housing. In an alternative embodiment, the 50  first end of the
fluid conduit may be connected to an air dispersal device such as a fan
wherein the air dispersal device is driven by the airflow introduced into
the housing. Thus In the latter embodiment the airflow Introduced
indirectly causes the first end of the conduit to move. 



In another embodiment the fluid conduit may be directly driven by a motor
separate from the air dispersal means. 55      The nozzle assembly need not
Include a housing as In some embodiments the gas flow may be derived from
air passing over the nozzle assembly as It is propelled through being
attached to a tractor, an aircraft or some other vehicular device. In a
particular embodiment with a nozzle assembly housing, near the front of the
housing by the housing outlet may be an air dispersal means In the form of
a set of fins constructed so that pressurised air entering 3    EP 0 401
032 B1 the assembly In a housing inlet passes through the fins before
exiting via the housing outlet. This In turn propagates a swirling motion
in this air which imparts a movement to the first end of the fluid conduit,
most likely a precession or rotation. The movement of the fluid conduit
provides a centrifugal force 5   which causes droplets to form as fluid
emerges from the tube. This swirling action of the air passing through the
housing outlet induces the droplets to shear resulting in the production of
a fine controlled spray from the nozzle assembly and the air movement out
of the housing outlet carries the mist to the spray target. There may be
provided two air dispersal means In the vicinity of the first end of the
fluid conduit. If the second air dispersal means is constructed so that it
disperses air In substantially the same direction as the 10  first air
dispersal means, then a broader stream of fluid droplets will be achieved
than by the use of one air dispersal means only. Conversely, the second air
dispersal means may be constructed so that It disperses air in the opposite
direction to the first air dispersal means. This will result in a narrower
stream of fluid droplets being produced than if a single air dispersal
means was used. 15      Aspects of the present invention will now be
discussed by way of example only with reference to the ac- companying
drawings In which: Figure 1:   Is a diagrammatic cross-section of a nozzle
assembly In accordance with one embodiment of the present invention, Figure
2:   is a diagrammatic cross-section through A-B of Figure 1, and 20
Figure 3:   is a diagrammatic perspective exploded view of the nozzle
assembly in Figures 1 and 2, Figure 4:   Is a diagrammatic cross-section of
a second embodiment of the present Invention, and Figure 5:   is a
cross-section through C-D of Figure 4, and Figure 6:   Is a diagrammatic
cross-section of a third embodiment of the present Invention, and Figure 7:
a cross-section through E-F of Figure 6, and 25   Figure 8:   is a
diagrammatic cross section of a fifth embodiment of the present invention,
and Figure 9:   is a diagrammatic cross section of the embodiment shown in
Figure 8. With respect to Figures 1, 2 and 3 there Is provided a nozzle
assembly generally indicated by arrow 1 com- prising a housing 2, a housing
inlet 3, a housing outlet 4, and a fluid conduit 5 situated within the
housing 2. The fluid conduit 5 is situated so that part of the conduit 5 is
fixed at point 6 relative to the housing 2. A 30  liquid supply 14a (shown
in Figure 3) is attached to the fixed end of the conduit 5. The other free
end 7 of the conduit 5 is situated near the housing outlet 4. The conduit 5
has a short flexible section 8 that is situated near point 6. Alongside the
conduit 5 is a circular wall 9 which defines the maximum axis of rotation
of the conduit 5. Nearthe housing outlet 4 are two sets of air dispersal
means 1Oa and 10b. The set adjacent to the housing 35  outlet consists of
an annular plate having cut into it a series of grooves 14. These grooves
are tangential to the inner hole of the annulus as shown in detail In
Figure 2a, their outer ends being within the boundaries of the annulus's
outer edge and are positioned in the housing such that the fin bearing
surface faces towards the housing outlet and concentric with the grooved
annular plate, the two being separated from each other by the electrode
ring assembly in such a way as to form two sets of channels at right angles
to the axis of the 40  housing and contiguous with the housing outlet.
Other versions of the embodiment shown In Figure 1 may only have finned air
dispersal means adjacent to the housing outlet. Within the housing 2 and
between the two annular rings 10a and 10b is the aforementioned electrode-
ring 12. Asupplywire 13 is connected to the electrode ring and to a
powersupply (notshown). The liquidsupply 45  14a is connected to electrical
earth. In operation, air under pressure enters the housing inlet 3 in the
direction of the arrows shown. The major 



portion of this air passes through the fins 10 of the rearmost air
dispersal means 10a Inducing a swirling effect in the region adjacent to
the end of the fluid conduit 5 causing the end of the conduit to rotate
with respect to the longitudinal axis of the housing 2. The radius of
rotation is determined by wall 9. The smaller portion of 50  the airpasses
Intogrooves 14 of airdispersal means 10b emerging from theirinward ends to
produce a swirling motion of that airadjacenttothe swirling airfrom between
thefins of airdispersal means 10a butin the opposite sense. Liquid supplied
to the conduit 5 by liquid supply 14a is flung out as a result of the
centrifugal force created from its rotation. The air movement helps to
shear the droplets with the opposing air swirls counteracting ex- cessive
width of the spray droplets swathe as they exit the housing outlet 4. 55
The electrode-ring 12 around the housing outlet 4 makes electrical contact
through the fluid as a result of the high potential difference between the
electrode-ring and the liquid. This causes a charge to be transferred to
the droplets which aids in the targeting of the spray. Figures 4 and 5
illustrate a second embodiment of the present invention. The construction
of the housing 2 and the conduit 5 are essentially the same as in the
previous embodiment discussed. In this embodiment 4    EP 0 401032 B1
however the conduit 5 Is driven by a drive belt pulley system. A drive
pulley 13a is situated outside the housing 2 and is connected by a drive
belt 14 to a main pulley 15. A small motor 17 Is connected to the drive
pulley. The main pulley 15 is situated parallel to the front 16 of the
housing 2 with the centre of the main pulley 15 5   being co-axial with the
centre of the housing inlet 4. The main pulley 15 sits on a ball bearing
race 19. The conduit 5 passes eccentrically through the main pulley 15 near
its free end 7. Drive pulley 1 3a, which is driven by motor 17 causes the
main pulley 15 to turn via drive belt 14. The eccentrical position of the
conduit 5 means that movement of the main pulley 15 causes the free end 7
of the conduit 5 to describe a circular motion. The speed of movement of
the tube 5 can be altered by changing the output of the motor 17. 10
The above embodiment does not have fins for the air dispersal means,
instead it has a perforated plate 18 situated near the drive pulley
arrangement. The perforated plate 18 also provides a base for the ball
bearing race 19. In operation, the motor 17 causes the  conduit 5 to
rotate, flinging out droplets of fluid from its end 7. Air under pressure
is caused to enter the housing Inlet 3 after which it passes through the
perforated plate 18 15  before mixing with the droplets created from the
conduit and expelling them from the housing exit 4. Although this
embodiment and the other embodiments discussed do not show an electrostatic
device, it should be appreciated that it is envisaged that these
embodiments can be adapted to Include same. A third embodimentof the
present invention Is illustrated In Figures 6 and 7. In this embodiment the
conduit 5 is eccentrically fitted to a revolving disc 20. The disc 20 has a
central column 21 which is supported by a ball 20   bearing race 22 with
the diameter of the disc 20 being slightly less than the internal diameter
of the housing 2. Around the edge of the disc 20 are regularly spaced fins
23. A perforated plate 24 which acts to support the ball bearing race 22 is
situated behind the disc 20. In operation, air under pressure is supplied
through the housing inlet 3. This air passes through the per- forations 25
creating a force on the fins 23 of the disc 20. This force causes the disc
20 to rotate which in turn 25  causes the free end 7 of the conduit 5 to
circulate. The motion of airflow from the housing outlet 4 provides the
desired shearing effect on the droplets flung from the conduit 5. A further
embodiment of the present invention is illustrated In Figures 8 and 9. This
embodiment differs from other embodiments in that there Is no housing as
such and the air flow associated with the nozzle as- sembly is provided the
actual movement of the nozzle assembly Itself. It is envisaged that this
embodiment 30   will be best operated connected to a motive device such as
a tractor or an aircraft, especially as it is believed that this embodiment
is the most suitable for horticultural spraying. Because of the Imprecise
nature of horti- cultural spraying and desire to attain maximum coverage,
It Is envisaged that a number of nozzle assemblies may be used within the
one spraying apparatus. The construction of the fluid conduit 5 in this
embodiment is similar to that described before. The end 7 35  of the fluid
conduit 5 is connected to a propeller disk 35 which rests on a ball race 36
attached to the wall 9 within which the fluid conduit 5 is situated.
Extending from the wall 9 is an electrode-support pillar 37. This pillar
extends above the propeller 35 and is angled so that an electrode-plate 38
on the end of the pillar 37 Is positioned in front of the end 7 of the
fluid conduit 5. Both the pillar 37 and electrode-support plate 38 are
electrically insulated. Encircling the electrode-support plate is an
electrode-ring 39. 40     in operation, the end 7 of the fluid conduit 5 is
situated so that fluid will emerge from it in the same direction 



as air moving past the motive device to which the nozzle assembly is
attached. If the motive device is pro- ceeding at a fast enough speed, the
air flow from the movement of the device will be sufficient to turn the
propeller 35 and hence the end 7 of the conduit 5 so that droplets are
flung from the conduit 5 to create a spray cloud. Movement of the propeller
35 also causes a shearing effect on the droplet cloud. The positioning 45
of the electrode-ring 39 ensures that the droplet cloud is evenly charged.
If.the motive device is too slow to provide the air flow necessary to
achieve the desired effect, a further fan may be used to provide the
additional air flow, perhaps such as that found in air blast sprayers. It
can be seen that the present invention can be adapted for use in many
embodiments and can be used for a variety of applications. For instance,
the present invention can be used for treatment of timber with sprays 50
such as antisapstain, horticultural spraying, painting and so forth.
Aspects of the present invention have been described by way of example only
and it should be appreciated that modifications and additions may be made
thereto In accordance with the invention as defined in the ac- companying
claims. 55 Claims 1. A nozzle assembly for a fluid distribution device
including a fluid conduit (5) with a f irst end (7) and a sec- ond end, the
fluid conduit having a flexible element (8) enabling the first end (7) of
the fluid conduit (5) 5    EP 0 401 032 B1 however the conduit 5 is driven
by a drive belt pulley system. A drive pulley 13a is situated outside the
housing 2 and is connected by a drive belt 14 to a main pulley 15. A small
motor 17 is connected to the drive pulley. The main pulley 15 is situated
parallel to the front 16 of the housing 2 with the centre of the main
pulley 15 5   being co-axial with the centre of the housing inlet 4. The
main pulley 15 sits on a ball bearing race 19. The conduit 5 passes
eccentrically through the main pulley 15 near its free end 7. Drive pulley
13a, which is driven by motor 17 causes the main pulley 15 to turn via
drive belt 14. The eccentrical position of the conduit 5 means that
movement of the main pulley 15 causes the free end 7 of the conduit 5 to
describe a circular motion. The speed of movement of the tube 5 can be
altered by changing the output of the motor 17. 10     The above embodiment
does not have fins for the air dispersal means, Instead it has a perforated
plate 18situated nearthedrive pulley arrangement. The perforated plate
18alsoprovidesa baseforthe ball bearing race 19. In operation, the motor 17
causes the conduit 5 to rotate, flinging out droplets of fluid from its end
7. Air under pressure is caused to enter the housing inlet 3 after which it
passes through the perforated plate 18 15 before mixing with the droplets
created from the conduit and expelling them from the housing exit 4.
Although this embodiment and the other embodiments discussed do not show an
electrostatic device, It should be appreciated that it is envisaged that
these embodiments can be adapted to Include same. Athird embodimentof the
present invention is illustrated in Figures 6 and 7. In this embodiment the
conduit 5 is eccentrically fitted to a revolving disc 20. The disc 20 has a
central column 21 which is supported by a ball 20  bearing race 22 with the
diameter of the disc 20 being slightly less than the internal diameter of
the housing 2. Around the edge of the disc 20 are regularly spaced fins 23.
A perforated plate 24 which acts to support the ball bearing race 22 is
situated behind the disc 20. In operation, air under pressure Is supplied
through the housing inlet 3. This air passes through the per- forations 25
creating a force on the fins 23 of the disc 20. This force causes the disc
20 to rotate which in turn 25  causes the free end 7 of the conduit 5 to
circulate. The motion of airflow from the housing outlet 4 provides the
desired shearing effect on the droplets flung from the conduit 5. A further
embodiment of the present invention is illustrated in Figures 8 and 9. This
embodiment differs from other embodiments in that there Is no housing as
such and the air flow associated with the nozzle as- sembly is provided the
actual movement of the nozzle assembly itself. it is envisaged that this
embodiment 30  will be best operated connected to a motive device such as a
tractor or an aircraft especially as It is believed that this embodiment Is
the most suitable for horticultural spraying. Because of the imprecise
nature of horti- cultural spraying and desire to attain maximum coverage,
it Is envisaged that a number of nozzle assemblies may be used within the
one spraying apparatus. The construction of the fluid conduit 5 in this
embodiment is similar to that described before. The end 7 35 of the fluid
conduit 5 is connected to a propeller disk 35 which rests on a ball race 36
attached to the wall 9 within which the fluid conduit 5 is situated.
Extending from the wall 9 is an electrode-support pillar 37. This 



pillar extends above the propeller 35 and Is angled so that an
electrode-plate 38 on the end of the pillar 37 Is positioned in front of
the end 7 of the fluid conduit 5. Both the pillar 37 and electrode-support
plate 38 are electrically Insulated. Encircling the electrode-support plate
is an electrode-ring 39. 40    In operation, the end 7 of the fluid conduit
5 is situated so thatfluid will emerge from it In the same direction as air
moving past the motive device to which the nozzle assembly is attached. if
the motive device is pro- ceeding at a fast enough speed, the air flow from
the movement of the device will be sufficient to turn the propeller 35 and
hence the end 7 of the conduit 5 so that droplets are flung from the
conduit 5 to create a spray cloud. Movement of the propeller 35 also causes
a shearing effect on the droplet cloud. The positioning 45 of the
electrode-ring 39 ensures that the droplet cloud is evenly charged. If the
motive device is too slow to provide the air flow necessary to achieve the
desired effect a further fan may be used to provide the additional air
flow, perhaps such as that found in air blast sprayers. It can be seen that
the present invention can be adapted for use in many embodiments and can be
used fora variety of applications. For instance, the present invention can
be used for treatment of timberwith sprays 50 such as antisapstain,
horticultural spraying, painting and so forth. Aspects of the present
invention have been described by way of example only and it should be
appreciated that modifications and additions may be made thereto in
accordance with the invention as defined in the ac- companying claims. 55
Claims 1. A nozzle assembly for a fluid distribution device including a
fluid conduit (5) with a first end (7) and a sec- ond end, the fluid
conduit having a flexible element (8) enabling the first end (7) of the
fluid conduit (5) I   111111  1111111111111111    EP 0 401 032 B1 to move
with respect to the second end of the fluid conduit (5), the second end
being connectable to a fluid supply (14a), characterized in that there is
sufficient space around the first end of the fluid conduit (5) to allow gas
flow introduced into the nozzle assembly to emerge coincident with fluid
emerging from 5       the first end (7) of the conduit (5), the first end
(7) being rotatable under the direct action of a gas flow introduced into
the nozzle assembly so that the centrifugal force from the rotation of the
conduit (5) by the gas flow breaks up fluid from the fluid conduit (5) as
It emerges from the first end (7)  the gas flow pastthe first end (7)of
thefluid conduit(5) being sufficientnto cause a shearing effecton thefluid
emerging from the first end (7) of the conduit (5), and wherein means (12)
for creating an electrostatic charge on 10      the fluid emerging from the
first end (7) of the fluid conduit (5) Is situated in the vicinity of the
first end (7) of the fluid conduit (5). 2. A nozzle assembly as claimed in
claim 1, wherein the flexible element (8) is the fluid conduit (5). 15   3.
A nozzle assembly as claimed in claim 1, wherein the fluid conduit
comprises a rigid tube (5) and a flexible joint (8) wherein the flexible
Joint (8) is the flexible element of the conduit. 4. A nozzle assembly as
claimed in any one of claims 1 to 3, wherein the nozzle assembly Includes a
housing (2) having a housing outlet (4) wherein the first end of the
conduit (6) is positioned in the vicinity of the 20      housing outlet (4)
so that fluid emerging from the first end (7) of the fluid conduit (5) also
emerges from said housing outlet (4). 5. A nozzle assembly as claimed in
claim 4, Including a housing inlet (3), the arrangement and construction of
the housing (2) being such that gas flow can be introduced into said
housing inlet (3) and emerge from the housing outlet (4). 25 6. A nozzle
assembly as claimed in any one of claims 1 to 5, wherein the means for
creating a electrostatic charge on the fluid Is In the form of an electrode
ring (12). 7. A nozzle assembly as claimed in any one of claims 1 to 6,
wherein the nozzle assembly includes at least 30      one air dispersal
means (10a) situated In the vicinity of the first end (7) of the fluid
conduit (5). 8. A nozzle assembly as claimed in claim 7, wherein the air
dispersal means Is a fan (10 a). 9. A nozzle assembly as claimed in either
claim 7 or claim 8. wherein air introduced into the nozzle assembly drives
the air dispersal means (10a). 10. A nozzle assembly as claimed in any one
of claims 7 to 9, wherein the first end (7) of the fluid conduit (5) is
attached to the air dispersal means (10a). 11. A method of fluid dispersal
characterised by the steps of: 



40         a) connecting the second end of the fluid conduit (5) of the
nozzle assembly claimed in any of the pre- vious claims to a fluid supply,
and b) connecting a gas supply to the nozzle assembly, and c) connecting a
source of electrical power to the means (12) for creating an electrostatic
charge on the fluid emerging from the first end (7) of the fluid conduit
(5). 45 PatentansprUche 1.  DWseneinheit fOr eine Fluidvertelleinrichtung,
die sine Fluidrohre (5) mit einem ersten Ende (7) und elnem 50      zwelten
Ende einschileSt, wobei die Fluidr~hre ein flexibles Element (8) aufwelst,
weiches erm5glicht, da1 das erste Ende (7) der Fluidrohre (5) sich
gegenuber dem zwelten Ende der Fluldrohre (5) bewegt, wobel das zweite Ende
an eine Fluldzufuhr (14_) anschilenbar Ist dadurch gekennzeichnet, daB urn
das erste Ende der Fluidr8hre (5) herum ausreichend Raum vorhanden ist, urn
sine in die DUseneinhelt eingeleitete Gasstr6mung gleichzeitig mit dem aus
dem ersten Ende (7) der Rohre (5) austretenden Fluid austreten 5S       zu
lssen, wobel das erste Ende (7) unter der direkten Einwirkung elner In die
DWseneinheit eingeleiteten Gasstr~mung drehbar ist, so daB die
Zentrifugalkraft, die aus der Drehung der RMhre (5) durch die Gasr str6mung
entsteht, das Fluid aus der Fluidrbhre (5) be! seinem Austritt aus dem
ersten Ende (7) zertelt, wobei die Gasstrbmung am ersten Ende (7) der
Fluldrohre (5) vorbel ausreicht urn eine Scherwirkung 6 l
11111111111111111    EP 0 401032 B1 auf das aus dem ersten Ende (7) der
Fluidrohre (5) austretende Fluid auszuriben, und wobel In der Nahe des
ersten Endes (7) der Fluidrohre (5) eine Eipnrichtung (12) zum Erzeugen
elner elektrostatischen Auf- ladung des aus dem ersten End. (7) der
Fluldr6hre (5) austretenden Fluids angebracht lst. 5 2.  Dflseneinheit nach
Anspruch 1, wobel das flexible Element (8) die Fluidr6hre (5) lt. 3.
Dflsenelnheit nach Anspruch 1, wobei die Fluldr6hre ein starres Rohr (5)
und eln flexibles Verbindungs- stOck (8) aufwebst, wobei das flexible
Verbindungsstuck (8) das flexible Element der Rohre lst. 10 4.
Dfsensinheit nach inenm derAnspruche 1 bie 3, wobei die Dflseneinheit ein
Gehiuse (2) mit elnem Go- hAuseauslaP, (4) aufweistf wobel das erste End.
der Rohre (5) in der Nahe des Gehiuseauslasses (4) angeordnet ist, so daB
aus dem ersten Ende (7) der Fluldr6hre (5) austretendes Fluid auch aus dem
Ge: hiuseauslaS (4) austritt. 15  5.  Dflseneinheit nach Anspruch 4, die
elnen GehauseeinlaBl (3) aufwelst, wobel das Gehause (2) so ange- ordnet
und konstrulert lst, daB die Gasstromung in den GehiuseeinlaS (3)
elngeleltet werden und aus dem GehAuseauslal3 (4) austreten kann. 6.
Duseneinheit nach einem derAnspruche I bis 5, wobel die Einrichtung zum
Erzeugen einer elektrostati- 20      schen Aufladung des Fluids die Form
elnes Elektrodenrings (12) hat. 7. Dtisenelnheit nach einem der AnsprOche I
bba 6, wobel die Dfilseneinhelt mindestens Sine Luftverteileln- rIchtung
(10!) elnschlleit, die In der Nahe des ersten Endes (7) der Fluldrohre (5)
angeordnet lst. 25  8.  Dfseneinhekt nach Anspruch 7, wobel die
Luftvertelleinrichtung ein LOfter (10!) lIt. 9. Dflseneinhelt entweder nach
Anspruch 7 oder Anspruch 8, wobel In die DOseneinheit eingeleltete Luft die
Luftverteileinrichtung (10!) antrelbt. 30  10. Dflseneinheit nach elnem
derAnsprflche 7 bis 9, wobel das ersbt Ende (7) der Fluidrohre (5) an der
Luft- verteileinrichtung (10!) befestlgt lat. 11. Verfahren zur
Fluidverteilung, gekennzelchnet durch die folgenden Schritte: a) AnschluB
des zwelten Endes der Fluidrfhre (5) derDuseneinhelt nach Irgendelnem
dervorstbhenden Ansprflche an eine Fluldzufuhr, und 35         b) Anschlull
einer Gaszufuhr an die Dflseneinheit, und c) Anschlug elner elektrischen
Spannungsquelle an die Einrichtung (12) zum Erzeugen elner elektro-
statischen Aufladung des aus dem ersten End. (7) der Fluidr8hre (5)
austretenden Fluids. 40   Revendications 1. Un assemblage de tuyere pour un
dispositif de distribution de fluide englobant un conduit de fluide (5)
avec une premlire extr~mit6 (7) et une deuxibme extrfmitA, le conduit de
fluide poss6dant un 6l6ment flexible (8), permettant le deplacement de la
premiere extrfmitA (7) du conduit de fluid. (5) par rapport 



4S     da la deuxibme extrrmiti du conduit de fluide (5), la deuxibme
extremite pouvant Mtre connectee A un dis- tributeur de flulde (14!),
caracterise en ce qu'il y a autour de la premibre extremite du conduit de
fluid. (5) un espace suffisant pour permettre au le courant de gaz
introdult dans I'assemblage de tuyere d'emer- ger simultanement au fluide
emergeant de Ia prermibre extremite (7) du conduit (5), la premlire
extremit6 (7) pouvant tournersous laction directe d'un courant de gaz
Introdult dans l'assemblage de tuybre, la force so      centrifuge produlte
par la rotation du conduit (5) sous l'influence du courant de gaz divisant
inali le fluids du conduit de fluide (5), emergeant de la premibre
extremite (7), le courant de gaz s ecoulant le long de la premiere
extremite (7) du conduit de fluids (5) etant suffisant pour appliquer un
effet de cisaillement sur le fluid. emergeant de la premibre extrimit6 (7)
du conduit (5), et dans lequel un moyen (12) servant A appliquer une charge
electrostatique sur le fluide dmergeant de la premibre extremite (7) du
conduit de 6S      fluids (5) eot agence au voisinage de la premibre
extremite (7) du conduit de fluide (5). 2. Un assemblage de tuyire selon la
revendication 1, dans lequel l'l6mentflexible (8) eat le conduit deflulde
(5). 7    EP 0 401 032 B1 3.  Un assemblage de tuybreselon la revendication
1, dans lequel la condultdefluide comporte un tube rigide (5) et un joint
flexible (8), dans lequel le joint flexible (8) est i'Mlement flexible du
conduit. s   4.  Un assemblage de tuyAre selon l'une quelconque des
revendications 1 A 3, dans lequel l'assemblage de tuyAre englobe un
boltler(2), poss~dant un orifice de sortie de bottier (4), dans loquel la
premibre extremitb du conduit (5) est agencee au voisinage de l'orifice de
sortie du boltier(4), de sorto quo leflulde emergeant de la premiAre
extremit6 (7) du conduit de fluids (5) emerge egalement du dit orifice de
sortie du bottler (4). 10 5. Un assemblage de tuyere selon la revendication
4, englobant un orifice d'entree du boltler (3), I'agence- ment et la
construction du bolier (2) 6tant tels quo le courant de gaz pout eire
Introduit dens ledit orifice d'entree du boltier (3) et emerger de
l'orifice de sortie du bolder (4). 5 6.  Un assemblage de tuyere selon lune
quelconque des revendications I A 5, dana lequel Is moyen servant A
appliquer une charge electrostatique sur le fluids a la forms d'un anneau
d'electrode (12). 7.  Un assemblage de tuybre selon l'une quelconque des
revendications I a 6, dans lequel l'assemblage de tuybre englobe au molns
un moyen de dispersion d'air (1Oa) agence dana le volsinage de la premiAre
ex- tremit6 (7) du conduit de fluide (5). 20 8.  Un assemblage de tuybre
selon la revendicatlon 7, dans lequel le moyen de dispersion d'alr est un
von- tilateur (1 O). 9.  Un assemblage de tuyere selon lea revendications 7
ou 8, dans lequel l'air introdult dans l'assemblage 25      de tuyere sort
a entratner le moyen de dispersion d'air (1 Op). 10. Un assemblage de
tuyAre selon l'une quelconque des revendications 7 A 9, dans lequel la
premiere ex- tr6mite (7) du conduit de fluide (5) est fixee au moyen de
dispersion d'air (1OP). so 11. Un procede de dispersion de fluide,
caract6ris6 par les etapes suivantes: a) connexion de la deuxibme extr6mit6
du conduit de fluids (5) de l'assemblage de tuybre selon l'une quelconque
des revendicatlons precedentes A un distributeur de fluids, et b) connexion
d'un distributeur de gaz A l'assemblage de tuyere, et c) connexion d'une
source d'energie electrique au moyen (12) pour appliquer une charge
6lectrostati- 35         que sur le fluids emergeant de la promiAre
extremite (7) du conduit de fluids (5). ''S~y   40 45 50 55 8 11111111
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