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1. A liquid spraying nozzle, including a body
having an internal cavity and carrying an endpiece
composed of a solid component made from an elastically
deformable material, this component having a swirl chamber
connected to the internal cavity of the body and an axial
outlet orifice opening into a front wall of the swirl
chamber via a passage of cross-section which is at most
equal to half that of the swirl chamber, said front wall
of said swirl chamber extending substantially
perpendicular to said outlet orifice; a mobile restraining
component whose displacement acts to deform the endpiece
and modify the cross-section of said outlet orifice; and
means for preventing displacement of the restraining
component from substantially deforming the swirl chamber.

8. A spraying apparatus which includes:

a liquid spraying nozzle, said 1liquid spraying
nozzle inc¢luding a body having an internal cavity and
carrying an endpiet¢e composed of a solid component made
from an elastically deformable material, this component
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having a swirl chamber connected to the internal cavity of
the body and an axial outlet orifice opening into a front
wall of the swirl chamber via a passage of cross-section
which is at most egqual to half that of the swirl chamber,
said front wall of said swirl chamber extending
substantially perpendicularly to said outlet orifice; a
mobile restraining component whose displacement acts ¢to
deform the endpiece and modify the cross-section of said
outlet orifice; and means for preventing displacement of
the restraining component from substantially deforming the
swirl chamber,

a feed circuit for supplying liquid to the internal
cavity of the body of said liquid spraying nozzle,

a pressure sensor located in said feed circuit, and

electronic control means for ¢ontrolling movement of
said mobile restraining component based on signals
received from said pressure sensor.
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Background of the Invention

The present invention relates to a nozzle for
spraying liquid:

A nozzle for spraying liquid is generally a
component comprising a hollow inside, called a swirl
chamber, connected on one side to a feed source, and
whose wall opposite the inlet is generally of hemi-
spherical shape. An outlet orifice opens out into the
generally hemispherical shaped end wall of the swirl
chamber, which outlet orifice has, at the point where it
opens Out into the swirl chamber, a much smaller cross-
section, not more than half, .and preferably less than one
fifth of the transverse section of the swirl chamber. In
general, the outlet orifice widens towards the outside
moving away from the swirl chamber, but this is not
obligatory.

By virtue of this particular shape, the liquid
passing through the nozzle, subjected to an abrupt
succession of compression and depression, bursts ocut into
multiple droplets. The outlet orifice may have a circular
cross-section or a flattened cross-section, depending on
the shape o0f the jet of droplets which it is desired to
obtain.

Spray nozzles which have the object of giving
greater speéd to a jet of liquid, without, however,
causing it to burst out into droplets, have a distinctly

different shape, with progressive narrowing, possibly

fellowed by & widening which is also progressive. The
progressiveness of the variations in cross-section leads
to an increase in the velocity of the jet without the
dispersion of the latter.

The size of the droplets formed at the outlet of
a spray nozzle of given dimensions and shape depends,
inter alia, on the pressure of the liquid in the swirl
chamber.

With conventional spray nozzles, for a given
nozzle and liquid, there is a correlation between the
flowrate of the liquid and the pressure of the latter,
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and therefore the size of the droplets. In numerous

technological fields, it would be desirable to be able to

vary these parameters independently of one another. For

example, it may be desirable to vary the flowrate whilst

keeping the size of the droplets constant. This is the

case, for example, in agricultural technology, where the

size of the droplets determines the effectiveness of

treatments with phyto-sanitary products, but in which the

quantity of products laid down by unit surface area must

remain constant, which implies that the flowrate of the

nozzle must be adjusted to the speed of displacement of

the carrying vehicle. It is also the case in many other

- technological fields, for example the moistening of paper

U or cloth as a function of their water content inside a

processing machine. In other cases, it may be desirable

to vary the size of the droplets, for example in order to

« " modify their cooling effect, without being obliged
simultaneousiy to modify the flowrate.

It would be desirable to be ablé to have use of

. ; a nozzle which allows action on the size of the droplets

LA and the flowrate of liquid, independently of one another.

0f course, such a rnozzle must be inexpensive,

e robust and easy to maintain.

Teses’ Proposals have been made, see for example UK
veon Patent N° 951,589, German Patent N° 17430, US Patent N°
2.": 3,776,470, for devices allowing the shape, and

séeeso
L] L3

consequently the performance of nozzles for spraving jets
of liquid to be modified, but nothing has been written or
suggested for applying similar techniques to spray
nozzles. The reason for this is doubtless that it is more
difficult to deform a component containing a swirl
chamber with a hemispherical wall, followed by a narrow
passage orifice, than a conventional jet spray nozzle.
Indeed, a conventional jet spraying nozzle may be made
from a component with & thin wall, which is easy to
deform. In contrast, a spray nozzle necessarily consists
of a solid component, ini which the spray chamber and the
outlet orifice are hollowed, and it doubtless seemed

impossible at the time to deform such a component in a
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controlled fashion.

In German Patent Application No. 2,439,226, a spray
nozzle was proposed whose end is composed of a block of
elastic material, inside which the swirl chamber and
outlet orifice are hollowed. The object of this
arrangement is not to modify the shape of the nozzle at
will, but to allow, by deformation of the orifice, the
escape of a foreign solid which would come to block the
nozzle, the latter then resuming its habitual shape.

mmar h nv i

It would be desirable to provide a nozzle for
spraying liquid in which it is possible to vary, at will,
within certain limits, the performance, that is to say the
size of the droplets for a given flowrate, or conversely,
the flowrate without modifying the size of the droplets.

According to one aspect, the present invention
provides a liquid spraying nozzle, including a body having
an internal cavity and carrying an endpiece composed of a
solid component made from an elastically deformable
material, this component having a swirl chamber connected
to the internal cavity of the body and an axial outlet
orifice opening into a front wall of the swirl chamber via
a passage of cross-section which is at most equal to half
that of the swirl chamber, said front wall of said swirl
chamber extending substantially perpendicular to said
outlet orifice; a mobile restraining component whose
displacement acts to deform the endpiece and modify the
cross-section of said outlet orifice; and means for
preventing displacement of the restraining component from
substantially deforming the swirl chamber.

According to a second aspect, the present invention
provides a spraying apparatus which includes:

a liquid spraying nozzle, said 1liquid spraying
nozzle including a body having an internal cavity and
carrying an endpiece composed of a so0lid component made
from an elastically deformable material, this component
having a swirl chamber connected to the internal cavity of

- 3 -
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the body and an axial outlet orifice opening into a front
wall of the swirl chamber via a passage of cross-section
which is at most ‘equal to half that of the swirl chamber,
said front wall of said swirl chamber extending
substantially perpendicularly to said outlet orifice; a
mobile restraining component whose displacement acts to
deform the endpiece and modify the cross-section of said
outlet orifice; and means for preventing displacement of
the restraining component from substantially deforming the
swirl chamber,

a feed circuit for supplying liquid to the internal
cavity of the body of said liquid spraying nozzle,

a pressure sensor located in said feed circuit, and

electronic control means for controlling movement of
said mobile restraining component based on signals
received from said pressure sensor.

According to a third aspect, the present invention
provides a spraying apparatus which includes:

a liquid spraying nozzle, said spraying nozzle
including a body having an internal cavity and carrying an
endpiece composed of a solid component made from an
elastically deformable material this component having a
swirl chamber connected to the internal cavity of the body
and an axial outlet orifice opening into a front wall of
the swirl chamber via a passage of cross-section which is
at most equal to half that of the swirl chamber, said
front wall of said swirl chamber extending substantially
perpendicularly to said outlet orifice; a mobile
restraining component whose displacement acts to deform
the endpiece and modify the cross-section of said outlet
orifice; and means for preventing displacement of the
restraining component from substantially deforming the
swirl chamber,

a feed circuit for supplying liquid to the internal
cavity of the body of said liquid spraying nozzle,

a flowrate sensor located in said feed circuit, and

electronic control means for controlling movement of
said mobile restraining component based on signals

- 3a =
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received from said flowrate sensor.

According to a fourth aspect, the present invention
provides a spraying apparatus for adjusting the wetness of
a product, said spraying apparatus including:

a 1liquid spraying nozzle, said spraying nozzle
including a body having an internal cavity and carrying an
endpiece composed of a solid component made from an
elastically deformable material this component having a
swirl chamber connected to the internal cavity of the body
and an axial outlet orifice opening into a front wall of
the swirl chamber via a passage of cross-section which is
at most equal to half that of the swirl chamber, said
front wall of said swirl chamber extending substantially
perpendicularly to said outlet orifice; a mobile
restraining component whose displacement acts to deform
the endpiece and modify the cross-section of said outlet
orifice; and means for preventing displacement of the
restraining component from substantially deforming the
swirl chamber,

a feed circuit for supplying liquid to the internal
cavity of the body of said liquid spraying nozzle,

a wetness sensor for sensing the wetness of a
product, and

electronic control means for controlling movement of
said mobile restraining component based on signals
received from said wetness sensor.

According to a simple embodiment, in order to
prevent the deformation of the swirl chamber, the
restraining component is displaced substantially
transversely by acting on the part of the endpiece which
contains the outlet orifice.

This embodiment has the advantage of its simplicity,
when it is applied to a spray nozzle whose outlet orifice
has a flattened cross-section: however, even in this case
it has the drawback of modifying the



4

shape of the outlet orifice.

According to a more complicated but more gene-
rally applicable embodiment, the restraining component is
frustoconical and moves axially acting on the outlet end
of the endpiece, and the latter has a peripheral groove
in the vicinity of the level of the passage connecting
the swirl chamber to the outlet orifice, this groove
being of calculated shape and dimensions so that the
deformation imposed by the restraining component is not
substantially transmitted to the swirl chamber.

The use of a deformable nozzle brings adjustment
possibilities which have not been made use of up until
now, and makes it possible to reach the desired goal, for
example by increasing the cross-section of the orifice
when the flowrate is to be increased, or by decreasing it
when i1t must be reduced, the pressure upstream of the
endpiece remaining substantially constant, or even by
varying, in the opposite direction, the feed pressure and
the cross-section o0f ths orifice in order to vary the
size of the droplets at constant flowrate, or even by
causing the flowrate, the pressure and the cross-section
of the orifice %o vary according to another pre-
established law, as & function of the desired result.
My be In a simpler fashion, the restraining component
i€l? hollow component, comprising an outwardly converging
internal surface which may be displaced axially in order
to exert a radial compression force on the endpiece
tending to reduce the cross-section of the orifice, a
displacement of the restraining component in the opposite
direction releasing the compression force, which tends to
widen the orifice up to the dimension which it has at
rest.

It may, however, be advantageous to make pro-
vigion for the restraining component to come into
engagement with the endpiece and to be able to exert on
the endpiece, when it moves, a radial traction force
tending to increase the cross-section of the orifice.

Advantageously, 1if the orifice has a circular

cross-section at rest, the internal surface of the
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restraining component has a shape of revolution. It may
-also have an oval cross-section, so as to modify the
shape of the orifice, and thus of the jet of droplets
which it produces. If the orifice is slit shaped, the
part of the internal surface of the restraining component
which interacts with the endpiece is flattened in trans-
verse section.

According to one mode which may be combined with
the previous one, the restraining component may slide
axially along the body by being rotationally immobilised,
and a micrometer screw device produces its sliding dis-
placement.

According to an advantageous embodiment, a
pressure sensor arranged in the feed circuit of the
device is connected to a control member able to control
the displacements of the restraining component in
response to the signadls from the pressure sensor.
Brief-description of the drawings

The invention will be explained in a more
detailed fashion with the aid of practical examples
illustrated with the aid of the figures, amongst which:

Figure 1 is an axial section of a nozzle in
accordance with the invention,

Figure 2 is an overall diagram of a spraying
installation comprising nozzles in accordance with the
invention.

Figure 3 is a diagram of another installat.on in
accordance with the invention.

Figure 4 is a view, taken along the axis, of a
variant of the endpiece of Figure 1.

Figure 5 is a section along the line V-V of
Figure 4.

Figure 6 shows another embodiment of the endpiece
of Figure 4.

D iled ription of th referre m imen

The nozzle comprises a body 1 which has an axial
passage 2 for the liquid. At one of its ends, it 1is
provided with means for connection to an inlet hose.

The axial passage 2 ends, at the opposite end, in
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a swirl chamber 3 of hemispherical shape, provided in an
endpiece 4 securely fastened to the body 1, and
manufactured from a different material which allows a
deformation of this endpiece at the 1level of the outlet
cross-section.

It will be noted that as a variant, the endpiece 4
may also be made as a single component with the body 1,
the deformability then results solely from the shape and
the thickness of the endpiece.

The endpiece has a slit-shaped orifice 5 at its end,
and more precisely a dihedral orifice opening towards the
outside, the orifice 5 opens ocut, at its end opposite the
outside, into the swirl chamber 3, the swirl chamber
providing a front wall 3a which is substantially
perpendicular to the orifice 5. The

- 53 -




factured om a different material, which allows a

deformation oXthis endpiece at the level of the outlet

cross-section.
It will be nos

4 may also be made as a s

d that as a variant, the endpiece
ngle component with the body 1,
the deformability then resul solely from the shape and
the thickness of the endpiece.

The endpiece has a slit-shabed orifice 5 at its
end, and more precisely a dihedral ~Qrifice opening
towards the outside, the orifice 5 opens ou at its end

appasite the outside. dinto  the swirxl Chs

elastomer from which the endpiece 4 is manufactured gives
it a flexibility from the deformation point of view,
allowing a variation to berobtained in the liguid passage
cross-section, and ensures that it resumes its initial
shape (positien in which the endpiece 4 undergoes practi-
cally no deformation).

A restraining component 6 1is imparted with a
translational movement with respect to the body 1 and the
endpiece 4 without possible rotation by virtue of two
bosses and grooves 1A. This makes it possible to keep the
slit 5 and a slit 7 of the restraining component 6 in
alignment, and consequently to keep the possible passage
of the jet aligned when the nozzle is under pressure.

A peripheral groove 8 1is hollowed out of the
outer surface of the endpiece 4 in the vicinity of a
plane perpendicular to the axis which passes through the
zone in which the orifice 5 opens out into the swirl
chamber. The shape and position ef the groove 8 are such
that deformation of the endpiece 4 resulting from a
displacement of the restraining component oCCurs essen-=
tially in the part of the endpiece which is situated
between the groove 8 and the end of the endpieée, and
such that the swirl chamber is not deformed.

The shape of the restraining component 6 may vary

according, especially, to the shape of the endpiece 4 and

., of its orifice 5. The part of the component 6 which
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slides on the body 1 has a shape which is matched to the
latter, and is therefore generally cylindrical. The part
which interacts with the endpiece may have an internal
surface of elliptical cross-section which is flattened to
a greater or lesser extent, or may well have a circular
cross-section. The nozzle 4, in each case, will have a
matched shape in order substantially to preserve the
flattened shape of the jet of droplets which results from
the elongate shape of the orifice 5. In the case in which
the orifice 5 has a circular cross-section it is clear
that the restraining component will advantageously have
a shape of revoclution.

A spring 9, mounted between the body 1 and the
conical component 6, exerts on the latter an axial force
tending to push it back. This spring thus prevents the
accidentally brought about translation of the component
6, which would instantaneously modifyv the pressure at the
level of a nozzle.

In contrast, the desired movement on this com-
ponent will be obtained precisely by means of a nut 10.
Indeed, +this nut is imparted with a rotational and
translational movement provided by a micrometer thread 1B
between the nut anhd the body 1. This nut is securely
fastened to a pinion 11 by means of a screw 12.

The function of the pinion 11 is to provide the
rotation of the nut and to produce the adjustment neces-
sary for setting the pressure.

The rotation of the gear 11 is itself provided by
another pinion 13 driven by a motor 14.

The motor is advantageously, but not necessarily,
an electric stepper motor, in the case of an automated or
remote control. In a simpler embodiment, it may be
replaced by a manual control, with means for identifying
the angular position of the pinion 11.

Figure 2 diagrammatically shows an installation
equipped with nozzles according to the invention and
intended to supply droplets of constant dimensions from
a volumetric pump whose flowrate may vary. Typically,
such a problem is presented in the treating of vegetation
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with the aid of phyto-sanitary products, when the instal-
lation is carried by a vehicle which may have a variable

speed, the flowrate of the pump varying with the speed of

the vehicle in order to spray a constant quantity of
product per unit surface area. However, the diagram of
Figure 2 1is suitable for installations of many other
technical fields by means of adaptations which are within
the competence of the person skilled in the art.

A boom 20 carries a series of nozzles 21 in
accordance with the invention, each equipped with a motor
14, The feed circuit of the boom 20 comprises a tank of
product to be sprayed 22, a pump 23, whose useful flow-
rate is adjusted by a control system 24)itself controlled
by the displacement of the carrying vehicle. A pipe 25
connects the spray pump 23 to the boom 20. A pressure
sensor 26, interposed on the pipe 25, measures the
pressure in the circuit.

It will be noted that the reference 26 may
denote, instead of a pressure sensor, a flowrate sensor,
or even an assembly formed by a pressure sensor and a
flowrate sensor.

The sensor 26 is connected to a control box 27 in
which the measured value is recorded, which is that of
the pressure in the example described here. The face of
the box is equipped with a button 28 with which the
desired working wvalue is displayed. If the measured value
is greater than the desired working value, fhe difference
between these two values is compensated by virtue of
eleetronics which, by means of pulses, act on the motor
14, which is a stepper motor. The motor, revolving by
steps, then acts on the conical endpiece with greater
precision, and thus allows the endpiece 4 to open, thus
obtaining an adjustment of the measured value with
respect to the desired walue.

Likewise, if the measured value is lower than the
desired working pressure, the difference will be compen-
sated so as to act on the restraining component 6, which
will close the endpiece 4 a little more whence a value
automatically adjusted to the desired value.
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In the example described, an increase or decrease
in pressure 1is the consequence of a variation in the
speed of forward travel of the appliance. A volumetric
system at constant pressure is thus ensured, regardless
of this speed of forward travel, or a pressure obeying
any other law chosen as a function of this speed.

If the sensor 26 is a flowrate sensor, or a set
of sensors for flowrate and pressure, the abovementioned
operational description remains wvalid provided that
pressure is replaced in this description by flowrate or
by a function of the pressure-flowrate pairing chosen in
advance.

When it is sought, in the example described, to
obtain droplets of constant size, it may be equipped,
possibly by means of a remote control, in order to vary
the size of the drops at will. It is known that, for
example, when it is desired to form a mist, it is advan-
tageocus to be able to vary, according to the circum-
stances, the size of the droplets produced. In this case,
the installation may also be represented by the diagram
of Figure 2, provided that the reference 23 denotes a
pumping system with a stabilised outlet pressure, and the
reference 26 denotes a flowrate sensor.

Figure 3 shows another diagram of an installation,
intended to supply a machine with a product whose wetness
must be continuously adjusted to a determined value.

The product to be processed 30 is poured into a
hopper 31 on a coriveyor belt 32. &s sgwalising device 33
brings the layer of product on the bsit 32 to a constant
thickness.

A gamma ray probe 34 determines the wetness
factor of the arriving product. A temperature piobe 35
likewise determines the temperature of the product. The
signals from the probes 34 and 35 are sent to a computer
36. An adjustable nozzle 37 1in accordance with the
invention is connected to a water tank 38 via a pump 39.
The computer 36 permanently controls the pump 39 and the
nozzle 37 in order permanently to adjust both the flow-
rate of the water and the size of the droplets as a
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function of the wetness and of the temperature of the
product, the droplets being larger if the product is
hotter. The probes 34 and 35 may also be placed after the
nozzle, 1in the direction of forward travel of the
product.

In the example which has been described, the
opening and closing of the orifice is done solely by
elasticity, a displacement of the moving component 6 so

as to bring it out of contact with the endpiece 4 ends in

the maximum opening of the slit. It is, however, possible
to make provision for the moveable component to be able
to widen, still in an elastic fashion, the dimensions of
the orifice.

In accordance with the wvariant of Figures 4 and
5, the endpiece 40, made from an elastic material, has
longitudinal grooves 41 of dove-tailed cross-section,
which converge towards the axis. A rigid restraining
component 42, which may slide axially around the endpiece
41, comprises longitudinal dove-tail ribs 43 projecting
radially towards the axis and which penetrate into the
grooves 4. It is designed for a longitudinal dis-
placement of the component 42 to increase the cross-
section of the orifice 44 of the endpiece with respect to
the cross-section which it has at rest.

The words "dove tail" must here be understood in
the broadest sense, they apply to any groove whose bottom
is wider than the opening, and to any rib of matched
shape.

Figure 6, analogous to Figure 4, corresponds to
an arrangement in which the orifice 44 of the endpiece is
in the form of a slit instead of being of circular cross-
section. Only two dove-tail grooves 41 are provided,
diametrically opposed in the direction perpendicular to
the extension of the slit 44, and two corresponding ribs
43. The ribs 43 tend, moving apart, to widen the slit
thereby giving it the shape represented in chain lines.

It may be observed that the grooves 41 may also
be placed in the direction of the extension of the slit
44. 1In this case, the spacing of the ribs tends to close
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the slit.

It will be understood that the ribs may be
carried by the endpiece and the grooves provided in the
restraining component, without this changing the
operation.

The solution of Figures 4 to 6 causes the
matexrial of the endpiece 40 to work by deformation on
either side of a rest position, whence lower fatigue than
in the case of Figure 1. In contrast, the machining is
more costly. The choice between the solutions is there-
fore essentially a question of cost.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A 1liquid spraying nozzle, including a body
having an internal cavity and carrying an endpiece
composed of a solid component made from an elastically
deformable material, this component having a swirl chamber
connected to the internal cavity of the body and an axial
outlet orifice opening into a front wall of the swirl
chamber via a passage of cross-section which is at most
equal to half that of the swirl chamber, said front wall
of said swirl chamber extending substantially
perpendicular to said outlet orifice; a mobile restraining
component whose displacement acts to deform the endpiece
and modify the cross-section of said outlet orifice; and
means for preventing displacement of the restraining
component from substantially deforming the swirl chamber.

2. The nozzle of Claim 1, wherein the restraining
component is frustoconical and can move axially to act on
an outlet end of the endpiece, and wherein said means for
preventing displacement of said restraining component from
substantially deforming the swirl chamber includes a
peripheral groove in the endpiece in the vicinity of the
level of the passage connecting the swirl chamber to the
outlet orifice.

3. The nozzle of Claim 1 or Claim 2, wherein the
orifice is of circular cross-section at rest, and wherein
the restraining component has an internal surface which
has a shape of revolution.

4. The nozzle of Claim 1 or Claim 2, wherein the
orifice has a circular cross-section at rest, and wherein
the restraining component has an internal surface of oval
cross-section. A

5. The nozzle of Claim 1 or Claim 2, wherein the
orifice is slit shaped, and wherein the restraining
component has an internal surface part which interacts
with the endpiece and is flattened in transverse section.

6. The nozzle of any one of Claims 1 to 5,
wherein the restraini ¢ component engages the endpiece and
when moved is able to exert on the endpiece a radial
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traction force tending to increase the cross-section of
the orifice.

7. The nozzle of any one of Claim 1 to 6, wherein
the restraining component 1is axially and non-rotatably
movable along the body, and including a micrometer screw
device connected to said restraining component for moving
said restraining component.

8. A spraying apparatus which includes:

a 1liquid spraying nozzle, said 1liquid spraying
nozzle including a body having an internal cavity and
carrying an endpiece composed of a solid component made
from an elastically deformable material, this component
having a swirl chamber connected to the internal cavity of
the body and an axial outlet orifice opening into a front
wall of the swirl chamber via a passage of cross-section
which is at most equal to half that of the swirl chamber,
said front wall of said swirl chamber extending
substantially perpendicularly ‘to said outlet orifice; a
mobile restraining component whose dJdisplacement acts to
deform the endpiece and modify the croess-section of said
outlet orifice; and means for preventing displacement of
the restraining component from substantially deforming the
swirl chamber,

a feed circuit for supplying liquid to the internal
cavity of the body of said liquid spraying nozzle,

a pressure sensor located in said feed circuit, and

electronic control means for controlling movement of
said mobile restraining component based on signals
received from said pressure sensor.

9. A spraying apparatus which includes:

a liquid spraying nozzle, said spraying nozzle
including a body having an internal cavity and carrying an
endpiece composed of a solid component made from an
elastically deformable material this compoment having a
swirl chamber connected to the internal cavity of the body
and an axial outlet orifice opening into a front wall of
the swirl chamber via a passage of cross-section which is
at most equal to half that of the swirl chamber, said
front wall of said swirl chamber extending substantially
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perpendicularly to said outlet orifice; a mobile
restraining component whose displacement acts to deform
the endpiece and modify the cross-section of said outlet
orifice; and means for preventing displacement of the

5 restraining component from substantially deforming the
swirl chamber,

a feed circuit for supplying liquid to the internal
cavity of the body of said liquid spraying nozzle,
a flowrate sensor located in said feed circuit, and

10 electronic control means for controlling movement of
said mobile restraining component based on signals
received from said flowrate sensor.

10. A spraying apparatus for adjusting the wetness
of a product, said spraying apparatus including:

15 a liquid spraying nozzle, said spraying nozzle
including a body having an internal c¢avity and carrying an
endpiece composed of a solid component made from an
elastically deformable material this component having a
swirl chamber connected to the internal cavity of the body

20 and an axial outlet orifice opening into a front wall of
the swirl chamber via a passage of cross-section which is

e at most equal to half that of the swirl chamber, said
front wall of said swirl chamber extending substantially
perpendicularly to said outlet orifice; a mobile

25 restraining component whose displacement acts to deform
the endpiece and modify the cross-section of said outlet
orifice; and means for preventing displacement of the

oo restraining component from substantially deforming the

:i" swirl chamber,
‘“33 30 a feed circuit for supplying liquid to the internal

cavity of the body of said liquid spraying nozzle,
:g.j a wetness sensor for sensing“ the wetness of a
: product, and
electronic control means for controlling movement of
35 said mobile restraining component based on signals
received from said wetness sensor.
11. A liquid spraying nozzle substantially as
e herein described with teference to the accompanying
Qs f 39 drawings.
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12, A spraying apparatus substantially as herein
described with reference to the accompanying drawings.

DATED : 2 Septenmber 1994

PHILLIPS ORMONDE & FITZPATRICK
Attorneys for:
SOCIETE DITE : TECNOMA
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Nozzle for spraying liquid.
Invention, Patrick, Jean-Marie BALLU.

Société Anonyme named: TECNOMA.

ABSTRACT

Nozzle for spraying liquids, comprising a body
pierced with a bore, preferably a cylindrical or
cylindro-conical bore, and carrying an endpiece pierced
with an orifice which may be frustoconical flowing out
towards the outside or dihedral opening ocut towards the
outside, this orifice being coaxial with a preferably
hemispherical swirl chamber and opening out into the
latter via a narrow passage. The endpiece is made from an
elastically deformable material, and & restraining
éomponent, carried by the body and able to move with
respect to the endpiece, acts on the said endpiece in
order to adjust the cross-~section and/or the shape of the
said orifice, without substantially deforming the swirl

chamber.

FIGURE 1
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