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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention relates generally to spray nozzle assemblies, and more
particularly, to a liquid spray system particularly adapted for spraying a field of plant foliage with
agricultural chemicals.

BACKGROUND OF THE INVENTION

[0002] Agricultural sprayers typically have a spray boom with a plurality of spray nozzles which
are adapted for spraying liquid chemicals from overhead the plants. In wheat crops, for
example, at a certain stage in growth toward maturity, the plants are susceptible to a fungus.
While there are fungicides effective for combating and preventing such fungi, the coverage of
the plant must be very complete. Because the heads of wheat plants are so vertically oriented,
it is difficult to completely cover the plant head by overhead spraying typical of conventional
agricultural sprayers. It also can be difficult to effectively cover the wheat plant heads without
excessive and costly chemical wastage.

[0003] NZ 1989022792 discloses a spray nozzle assembly which has a hollow nozzle body
and a nozzle tip at the discharge end of the body defining a discharge orifice. The nozzle tip
has a deflector flange downstream of the discharge orifice and arranged transverse to the
direction of the travel of the pre-atomized liquid from the discharge orifice. The deflector flange
has a cup shaped recess in axial alignment with the discharge orifice for causing further
breakdown and atomization of the liquid which is then directed by the deflector flange
transversely in a flat spray pattern.

[0004] US 2007/0069047 discloses a spray trip for discharging a controlled liquid spray
distribution. The spray tip includes a spray tip body having an inlet end for connection to a
pressurized liquid supply. The spray tip body includes a first fluid chamber having a first
longitudinal axis and a second fluid chamber in fluid communication with the first fluid chamber
and having a second longitudinal axis that extends transversely relative to the first longitudinal
axis. A pair of discharge orifices are formed in the spray tip body. Each discharge orifice has a
downstream side with a deflector surface for directing liquid discharging from the chamber.
Each discharge orifice intersects the second fluid chamber adjacent a respective end thereof
so as to define a pocket extending downstream of the deflector surface.

OBJECTS AND SUMMARY OF THE INVENTION

[0005] According to the invention there is provided a liquid spray system adapted to spray a
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field of plant foliage and having all of the features of claim 1 of the appended claims.

[0006] It is an object of the present invention to provide a spray nozzle assembly adapted for
spraying agricultural chemicals onto difficult to spray crops with more complete coverage.

[0007] Another object is to provide a spray nozzle assembly as characterized above which is
adapted for directing sprays from different locations and angles onto crops during a single
passage of the sprayer for a more effective chemical coverage of the plant.

[0008] A further object is to provide a spray nozzle assembly of the foregoing type which more
efficiently effects complete plant spray coverage with less chemical waste.

[0009] Still another object is to provide a spray nozzle assembly of the above kind that is
relatively simple in construction and lends itself to economical manufacture

[0010] Another object is to provide an improved method of spraying fungicides onto wheat
crops.

[0011] Other objects and advantages of the invention will become apparent upon reading the
following detailed description and upon reference to the drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

Figure 1 is a vertical section of an illustrative spray nozzle assembly in accordance with the
invention;

FIG. 2 is an enlarge vertical section of the outer nozzle body of the illustrated spray nozzle
assembly;

FIGS. 3 and 4 are enlarged fragmentary sections of the outer nozzle body taken in the planes
of 3 and 4 of FIG. 2; and

FIG. 5 is an enlarged fragmentary section of one of the liquid discharge orifices of the
illustrated outer nozzle body, taken in the plane of line 5-5 in FIG. 3.

[0013] While the invention is susceptible of various modifications and alternative constructions,
a certain illustrative embodiment thereof has been shown in the drawings and will be described
below in detail. It should be understood, however, that there is no intention to limit the invention
to the specific form disclosed, but on the contrary, the intention is to cover all modifications,
alternative constructions, and equivalents falling within the scope of the invention.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0014] Referring now more particularly to the drawings, there is shown an illustrative spray
nozzle assembly 10 in accordance with the invention mounted on a liquid supply boom 11,
such as the boom of an agricultural sprayer. The boom 11 in this instance has a tubular
configuration through which the liquid is directed from a supply tank. Each spray nozzle
assembly 10 is mounted on a respective liquid supply stem 12 fixed in depending fluid
communication on the boom 11. A cylindrical strainer 15 in this instance is mounted within the
stem 12 in a conventional manner. For removably securing the spray nozzle assembly 10 on
the stem 12, a retention cap 14 is provided which may be of the type disclosed in Butterfield et
al., U.S. Patent No. 4,527,745, assigned to the same assignee as the present application. It will
be understood that a plurality of such spray nozzle assemblies 10 are supported in laterally-
spaced relation along the boom 11 for travel through the field in the direction of movement of
the boom as indicated by the arrow 16 in Figure 1.

[0015] The illustrated spray nozzle 10 basically has a two-part construction, comprising an
outer body 20 and an inner body insert 21. The outer nozzle body 20 is formed with an annular
retaining flange 22 which is secured to the liquid inlet stem 12 of the boom 11 with an annular
sealing gasket 24 interposed therebetween. The inner body insert 21 in this case has an
annular construction that is positionable within a cavity 25 in an upstream end of the outer
body 20 and defines a liquid passage 27 communicating with the liquid supply stem 12.

[0016] The liquid passage 27 defined by the inner body insert 21 includes a nozzling zone
which includes a metering orifice 28 in which the liquid stream is and a downstream expansion
chamber 27 including a first cylindrical chamber section 27a immediately downstream of the
nozzling zone 28, and outwardly flared conical passage sections 27b,27c, downstream thereof.
The inner body insert passage 27 in turn communicates with a cylindrical manifold expansion
chamber 29 within the outer body 20. The inner body insert 21 in this instance has an
outwardly extending annular flange 30 intermediate its ends and an inwardly tapered
downstream end portion 31 which are adapted for press fit sealing engagement within the
internal cavity 25 of the outer nozzle body 20.

[0017] In accordance with one aspect of the invention, the spray nozzle assembly has a pair of
discharge orifices adapted to spray liquids onto agricultural crops from different elevations and
positions and at different angles to the central vertical axis of the spray nozzle assembly during
a single passage of the spray boom through the field. More particularly, the spray nozzle
assembly has a pair of discharge orifices adapted for directing separate leading and trailing
spray patterns at different angles onto front and rear sides of the plant foliage during passage
of the spray boom through a field. To this end, in the illustrative embodiment, the outer nozzle
body 20 has a first or leading liquid spray discharge orifice 35 communicating with the manifold
expansion chamber 29 for directing liquid onto a deflector surface 36 oriented at a relatively
small angle a, such as about 30°, to the vertical axis of the nozzle assembly 10 in the direction
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of travel, i.e., leading direction, of the spray boom 11. The illustrated deflector surface 36
includes a curved surface section 36a and a flat lip section 36b that defines the angle of the
spray discharge. The leading discharge orifice 35 in this case is defined by a horizontal
passage 38 that communicates with a vertical passage 39, which in turn communicates with
the expansion chamber 29. The horizontal passage 38 comprises a first passage section 38a
that communicates between the vertical passage 39 and an inwardly tapered conical section
38b that in turn communicates with a smaller diameter passage section 38a. To facilitate
injection molding, a plug 40 closes the end of the horizontal passage opposite the discharge
orifice 35.

[0018] In carrying out the invention, the outer nozzle body 20 has a second liquid spray
discharge orifice 45 and deflector surface 46 for directing a liquid spray in a trailing direction
relative to movement of the boom and at a different angle to the vertical than the first
discharge orifice 35 and deflector 36 for effectively covering an opposite side of plant foliage.
The second discharge orifice 45, which in this case also is located at a higher elevation than
the first discharge orifice 35, is defined by a vertical passage 48 that communicates between
the manifold chamber 29 on a side opposite that of the vertical passage 39 and into tangential
relation with the deflector surface 46 which has a curved section 46a and a flat lip section 46b
extending rearwardly in relation to the direction of travel. The lip section 46b in this case
extends at a substantially greater angle @ to the vertical axis of the spray nozzle assembly
than the deflector surface lip section 36b, such as 75°, in the leading direction.

[0019] It will be seen that as the spray boom 11 is moved through the field in a direction of
travel 16 the discharge spray from the second or trailing discharge orifice 45 will impinge upon
an opposite side of the plant foliage and at a different angle relative to the vertical then the
spray discharge from the first or leading discharge orifice 35 effecting substantially complete
coverage of the foliage, and particularly the vertically extending heads of wheat plants.

[0020] In keeping with one embodiment, the passages 38,39 and 48 that communicate
between the expansion chamber 29 and which define the leading and trailing discharge orifices
35,45 have effective flow areas such that the leading and trailing sprays have substantially
equal liquid distribution. In this case, the passages 38,39 that communicate with and define the
first or leading discharge orifice 35 are sized larger than the shorter length passageway 48 that
defines the second or trailing discharge orifice 45 such that a substantially equal liquid
distribution is discharged from the leading and trailing discharge orifices. The vertical
passageway 48 that defines the trailing discharge orifice 45 in this case has a cylindrical
configuration that communicates tangentially with the deflector flange surface 46 and
horizontal passage 38 defines the leading discharge orifice 35 has a cylindrical side wall 50a
section with a flat 50b, as depicted in FIG. 5, that extends tangentially with the deflector
surface 36.

[0021] In accordance with a further aspect of the illustrated embodiment, the spray nozzle
assembly 10 has venturi air inlets 55 that communicate between ambient air and the nozzling
zone of the inner body insert 21, in this case, the passage section 27a immediately
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downstream of the metering orifice 28, such that ambient air is drawn into the liquid flow
stream and entrained in the liquid spray particles ultimately generated and discharged from the
leading and trailing discharge orifices 35,45. Due to the pressure drop resulting from the liquid
passage through the nozzling zone and the entrainment of air in the liquid spray particles,
extremely fine liquid particles that otherwise are subject to drift and difficult to direct onto the
plant foliage are substantially eliminated from the discharging spray patterns. To this end, in
the illustrated embodiment, the nozzle body insert 21 has a plurality of venturi passages 58
communicating transversely with the liquid inlet passage section 27a immediately downstream
of the metering orifice 28 . The venturi passages 58 in this case each communicate with an
annular air flow passage 59 disposed in surrounding relation to the nozzle body insert 21,
which in turn communicate with ambient air through the plurality of air inlet passages 55
extending radially through the outer nozzle body member 20. The annular air passageway 59
in this instance is defined between the inner perimeter of the outer body member cavity 25 and
the outer perimeter of the nozzle body insert 21. It will be seen that as pressurized liquid is
directed through the nozzling zone 28 and into the passage section 27a, the resulting high
velocity flow stream generates a negative pressure at the venturi air passageways 58, drawing
ambient air through the annular passage 59 and ambient air inlets 55 for intermixing with the
liquid flow stream, which is entrained into the liquid spray particles as they are discharge from
the leading and trailing discharge orifices 35,45 for more reliable direction onto the plant
foliage without undesirable drifting and chemical waste.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
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Patentkrav
1. Vaeskesprgjtesystem indrettet til at sprgjte et omrade af plantelgv omfattende:
en vaeskeforsyningsbom (11) til bevaegelse i en bevaegelsesretning,

en flerhed af sprgjtedyseanordninger (10) monteret pa en respektiv
vaeskeforsyningsstamme (12) fastgjort i afhaengig fluidforbindelse pa
naevnte bom (11),

hvor naevnte flerhed af dyseanordninger (10) er stgttet i lateralt med

10

15

20

25

30

afstand anbragt forhold langs navnte bom (11) til bevaegelse i

bevaegelsesretningen af bommen (11),

hvor hver af naevnte vaeskesprgjtedyseanordninger (10) har et dyselegeme

med et vaeskeindlgb i fluidforbindelse med naevnte vaeskeforsyningsbom

(11) og en vaeskestrgmningspassage (27) der straekker sig langs en akse af

neevnte dyselegeme,

kendetegnet ved, at,

neevnte dyselegeme har:

en fgrste vaeskeudledningsabning (35) til udledning af tryksat vaeske
fra naevnte vaeskestramningspassage (27) og til at rette vaeske over
pa en fgrste deflektorflangeoverflade (36) orienteret ved en relativt
lille vinkel a til en vertikal akse af dyseanordningen (10) i
bevaegelsesretningen af sprgjtebommen (11);

hvor naevnte fgrste deflektorflangeoverflade (36) har en laebedel
(36b) til at rette tryksat vaeske udledende fra naevnte fgrste
udledningsabning (35) ved naevnte fgrste vinkel a til navnte
dyselegemeakse i en fremadretning i forhold til bevaegelse af
nevnte bom (11); og

en anden udledningsabning (45) til udledning af tryksat vaeske fra
neevnte vaeskestrgmningspassage (27) og en anden
deflektorflangeoverflade (46) til at rette udledningsvaeske fra
naevnte anden udledningsabning (45) i en bageste retning i forhold
til naevnte bevaegelse af naevnte bom (11) og ved en anden vinkel ¢

til naevnte dyselegemeakse forskellig fra naevnte fgrste vinkel a.
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2. Vaeskesprgjtesystemet ifglge krav 1 i hvilket naevnte dyselegeme er monteret i
athaengigt forhold til vaeskeforsyningsbommen (11) med den naavnte
dyselegemeakse vertikalt orienteret.

3. Vaeskesprgjtesystemet ifglge krav 2 i hvilket naevnte fgrste vinkel a er omkring
30° og naevnte anden vinkel ¢ er omkring 75°.

4. Vaeskesprgjtesystemet ifglge krav 1 i hvilket naevnte fgrste
deflektorflangeoverflade (36) inkluderer et krumt overfladeafsnit (36a) og naevnte
laebedel (36b) er flad og orienteret ved naavnte forste vinkel a, og naevnte anden
deflektorflangeoverflade (46) inkluderer et krumt afsnit (46a) og et fladt
laebeafsnit (46b) orienteret ved naevnte anden vinkel ¢ til dyselegemeaksen.

5. Vaeskesprgjtesystemet ifglge krav 1 i hvilket naevnte vaeskestrgmningspassage
(27) inkluderer en doseringsabning (28) til at accelerere tryksat vaeske rettet
igennem naevnte dyselegeme og et ekspansionskammer (29) nedstroms deraf, og
naevnte fgrste (35) og anden (45) udledningsabninger hver er i fluidforbindelse
med naevnte ekspansionskammer (29).

6. Vaeskesprgjtesystemet ifglge krav 5 i hvilket naevnte dyselegeme inkluderer et
yderlegeme (20) og en inderlegemeindsats (21) anbragt i naevnte yderlegeme
(20), som definerer en del af naevnte vaeskestrgmningspassage (27) inkluderende
naevnte doseringsabning (28).

7. Vaeskesprgijtesystemet ifglge krav 5 i hvilket naevnte fgrste udledningsabning
(35) er defineret af en horisontalt orienteret passage (38), og naevnte horisontalt
orienterede passage (38) kommunikerer med naevnte ekspansionskammer (29)
igennem en fgrste vertikalt orienteret passage (39).

8. Vaeskesprgijtesystemet ifglge krav 7 i hvilket naevnte anden udledningsabning
(45) er defineret af og kommunikerer med naevnte ekspansionskammer (29)
igennem en anden vertikalt orienteret passage (48) parallel med naevnte fgrste
vertikalt orienterede passage (39).
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9. Vaaskesprgjtesystemet ifglge krav 5 i hvilket naevnte ekspansionskammer (29)
er defineret i naevnte yderdyselegeme (20) umiddelbart nedstrgms af naavnte
inderlegemeindsats (21).

10. Vaeskesprgijtesystemet ifglge krav 2 i hvilket naevnte fgrste udledningsabning
(35) er lokaliseret ved en anden hgjde end naevnte anden udledningsabning (45).

11. Vaeskesprgijtesystemet ifglge krav 10 i hvilket naevnte fgrste udledningsabning
(35) er lokaliseret ved en lavere hgjde end navnte anden udledningsabning (45).

12. Vaeskesprgjtesystemet ifglge krav 1 i hvilket naevnte
vaeskestrgmningspassage (27) inkluderer en dysezone med relativt lille diameter
til at accelerere vaeskestramningsstrommen rettet igennem naevnte dyselegeme
og skaber et trykfald deri forud for udledning fra naevnte udledningsabninger (35;
45), hvor naevnte dyselegeme har en omgivende luftpassage (59) med et indlgb
(55) i kommunikation med omgivende luft uden for naevnte dyseanordning (10),
hvor naevnte omgivende luftpassage (59) inkluderer en venturipassage (58) som
kommunikerer med naevnte dysezone sdledes at en tryksat
vaeskestrgmningsstrom, som passerer igennem naavnte dysezone, tiltraekker
omgivende luft i neevnte omgivende luftindlgb (55) og venturipassage (58) for
blanding med vaeskestrgmningsstrgmmen forud for udledning fra naevnte

udledningsabninger (35; 45).

13. Vaeskesprgjtesystemet ifglge krav 12 i hvilket naevnte dyselegeme inkluderer
et ekspansionskammer (29) i nedstrgms fluidforbindelse med naevnte dysezone i
hvilket vaeskestramningsstrammen passerer og ekspanderer forud for udledning
fra naevnte udledningsabninger (35; 45), og naevnte fgrste og anden
udledningsabninger (35; 45) er i fluidforbindelse med naevnte
ekspansionskammer (29).
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DRAWINGS
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