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SPRAY APPARATUS FOR SPRAYING
HERBICIDES, INSECTICIDES AND THE LIKE
The present invention relates to a spray apparatus for

spraying herbicides, insecticides and the like, and,
more particularly, to a spray apparatus having structure
for improved distirbution of the sprayed liquid and for
permitting easy disassembly and assembly for cleaning
without the use of tools.

In recent years there has been a considerable effort
made to decrease the volume of liquids, such as fungi-
cides, herbicides, insecticides and the like, applied to
trees and. field crops. When a large volume of liquid
chemical is applied per acres, heavy tanks, pumps, mo-
tors and other equipment must be employed, as well as
a large volume of chemical used. The weight of such
equipment and chemical creates a substantial burden
on the vehicle distributing the chemical. Because of the
weight restrictions and carrying capacity of vehicles
used in spraying crops, particularly aircraft, frequent
returns by the aircraft for refueling and refilling of the
chemical tanks is necessitated. Hence, low volume ap-
plication of high concentrations of liquid chemicals has
been increasingly employed: to save time and the ex-
pense of high volume equipment and frequent returns
by the aircraft for chemical and fuel.

With a high concentration of liquid chemical used in
low volume application, such as from 4 ounces to 10
gallons of chemical per acre, it is important to provide
a uniform distribution and very accurate metering of
the chemical. The spray nozzles used in an attempt to
provide an accurate and uniform distribution of the liq-
uid chemicals have included mechanisms with moving
parts, such as spinning discs and propellers. In these
prior art arrangements, which have bearings, difficuity
has been experienced with malfunction of the moving
parts. Also, some prior art nozzles have small orifices
through which the liquid chemical must pass and small
particles of foreign matter frequently block the orifices.
Still other prior art nozzles employ metering systems
with diaphragms which rupture during repeated opera-
tion of the equipment.

All of the above prior art nozzle systems have em-
ployed generally from 20 to 50 nozzles on an airplane
in the spraying operation to provide a uniform distribu-
tion over the swath of the airplane. A malfunction of
any nozzle may interrupt the metering of the liquid
chemical from the nozzle and disrupt the uniform dis-
tribution of the chemical, which may result in costly de-
lays and operating expense to correct the malfunction.
Hence, it is desirable to provide a spray apparatus hav-
ing no rotating or moving parts in its system for distrib-
uting the chemical, and one which provides a uniform
distribution of chemical over a wide area. It is also de-
sirable to provide such a spray apparatus which not
only avoids malfunction due to foreign matter that may
pass through the system but permits easy disassembly
and assembly for cleaning between applications.

In accordance with the present invention, a spray ap-
paratus for spraying herbicides, insecticides and the
like is provided comprising a diffuser housing having a
liquid receiving passage at one end and a spray retainer
member releasably supported at another end of the dif-
fuser housing. A distribution channel receiving the liq-
uid from the liquid receiving passage is formed between
the diffuser housing and spray retainer member, and
dispensing means for discharging liquid from the appa-
ratus is provided by an annular plurality of discharge
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openings between the diffuser housing and spray re-
tainer member. The distribution channel directs liquid
to the discharge openings to produce jets of liquid di-
rected outwardly from the apparatus around the pe-
riphery thereof. According to another feature of the
present invention the diffuser housing, which has a
front end and a back end, has a peripheral surface in
an air deflecting configuration for deflecting an air sys-
tem outwardly around the back end of the diffuser
body as the apparatus moves through air on a vehicle,
such as an airplane. The jets of liquid which are dis-
charged from the discharge openings are directed out-
wardly and transversely to the air stream. In this man-
ner, a wide swath of distribution of liquid from each
spray apparatus is provided by the deflected air stream
which is combined with the discharged liquid chemical.
Also, in this arrangement, the number of spray appara-
tus of the present invention needed for dispensing the
liquid is decreased over the number of prior art spray
nozzles normally employed.

In accordance with a further feature of the invention,
the dispensing means for discharge of liquid from the
apparatus comprises an annular flow regulating mem-
ber supported between the diffuser housing and the
spray retainer member. The flow regulating member
has one side provided with a plurality of radially ex-
tending grooves uniformly spaced around the member
to form the discharge openings. Further, the flow regu-
lating member on the other side, which is opposite the
one side having grooves, is provided with another plu-
rality of radially extending grooves uniformly spaced
around the flow regulating member to form another set
of discharge openings. In this arrangement, the grooves
on one side of the flow regulating member are of a dif-
ferent size from the grooves on the other side of the
member to vary the volume of liquid flow through the
grooves on each side of the member. Preferably, the
flow regulating member is supported between the dif-
fuser housing and spray retainer member such that only
one set of grooves is effective to pass liquid when the
apparatus is assembled. According to the invention,
when the spray retainer member is released and re-
moved, the flow regulating member may be removed
and reversed in position ‘to cause a different set of
grooves to direct liquid from the apparatus. The set of
grooves employed is determined by such factors as the
liquid being sprayed and the coverage desired.

The distribution channel formed between the diffuser
housing and flow regulating member directs the liquid
to one of the sets of grooves in the flow. regulating
member. Furthermore, the distribution channel is pref-
erably provided with a baffle surface to create turbu-
lence in the liquid flow for more uniform distribution
of the liquid directed to the grooves of the flow regulat-
ing member.

According to another embodiment for the dispensing
means, the dispensing means may be provided by a plu-
rality of radially extending grooves uniformly spaced
around an annular surface on one side of the spray re-
tainer member, the grooves communicating with the
distribution channel to discharge liquid from the appa-
ratus. Further, the volume of liquid sprayed from the
apparatus in this arrangement may be changed by hav-
ing the spray retainer member reversible in position
and a different plurality of radially extending grooves
uniformly spaced around each side of the spray retainer
member.
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It is preferred that the diffuser housing has a core
member with a portion thereof extending outwardly at
the back end of the diffuser housing and the spray re-
tainer member is releasably attached to the core mem-
ber such that the spray retainer member may be manu-
ally released and removed from the housing without the
use of tools. In this manner, the apparatus may be easily
disassembled for cleaning or reversal of the flow regu-
lating member or spray retainer member and easily re-
assembled for use.

For a better understanding of these and other fea-
tures and advantages of the present invention, refer-
ence is made to following description and accompany-
ing drawings, in which:

FIG. 1 is a perspective view of an airplane spraying
unit employing spray apparatus in accordance with the
present invention;

FIG. 2 is a side elevational view of the spray appara-
tus of the invention and showing the aircraft feed line
in section; ]

FIG. 3 is an end elevational view of the spray appara-
tus of FIG. 2;

FIG. 4 is an enlarged sectional view taken along line
4—4 of FIG. 2 and showing the flow of air around the
outside of the apparatus and the flow of liquid through
the internal distribution passage of the apparatus;

FIG. 5 is an end elevational view similar to FIG. 3 but
with the spray retainer member removed and a portion
of the flow regulating member broken away;

FIG. 6 is an enlarged exploded side elevational view
of the spray apparatus of the invention with portions of
parts of the apparatus broken away and in section,;

FIG. 7 is a fragmentary enlargement of the edge por-
tion of the flow regulating member; ‘

FIG. 8 is a side elevational view of a spray apparatus
embodying another form of the present invention and
showing the aircraft feed line in section;

FIG. 9 is an end elevational view of the spray appara-
tus of FIG. §;

FIG. 10 is an enlarged sectional view taken along line
10—190 of FIG. 8 and showing the flow of air around
the outside of the apparatus and the flow of liquid
through the internal distribution passage of the appara-
tus; and

FIG. 11 is a fragmentary enlargement of the edge
portion of the spray retainer member.

Referring to FIG. 1, there is shown a perspective view
of an airplane 1@ equipped with a spray system gener-
ally designated 12 in accordance with the present in-
vention. The spray system 12 includes a feed line 14 lo-
cated below and behind each wing 18 of airplane 10
and supported from fuselage 20 and the ends of each
wing 18. Feed line 14 supplies liquid chemical to be
sprayed to the spray apparatus or housings 16 con-
nected to the feed line. In the embodiment of FIG. 1,
five spray apparatus or housings 16 are connected to
feed line 14 under each wing and are generally uni-
formly spaced under the airplane, so that a total of ten
spray apparatus are used to provide a uniform distribu-
tion of chemical over the swath of the airplane. The
feed line 14 is supplied with liquid chemical from one
or more reservoirs (not shown), which may be sup-
ported in fuselage 20 of airplane 10. The liquid chemi-
cals are pumped from the reservoir into feed line 14 by
suitable pumps (not shown), which may be located in
fuselage 20 and operated at a desired pressure and ap-
plication rate.

15

20

25

30

35

40

45

55

60

4

The details of the spray apparatus or housing 16 in
accordance with the invention are shown in FIGS. 2-6.
Referring specifically to FIGS. 2 and 4, the spray appa-
ratus or housing 16 basically comprises a diffuser hous-
ing 22, a spray retainer member 24 and dispensing
means generally designated 26 which discharges the
liquid chemical from the apparatus. More particularly,
the diffuser housing 22 comprises a diffuser body 28,
a central core member 30 and a tubular conduit or fit-
ting 32, as shown most clearly in FIGS. 2, 4 and 6. The
diffuser body 28, which may be made of molded resin-
ous material or plastic, has a front or forward end 34
in proceeding through the air and a back end 36 and
has a central axial opening 38 therethrough. Diffuser
body 28 at its back end 36 has an annular recess 40 de-
fined by flat annular wall 42 and cylindrical wall 44, the
recess 40 providing a portion of the distribution chan-
nel or passage for liquid passing through the apparatus,
as will be explained more fully hereinafter.

The diffuser body has an annular peripheral surface
46 which is frustoconical in form and extends from
front portion 34 outwardly to a back portion 36 of the
diffuser body. The peripheral surface 46 is formed in an
air deflecting configuration for deflecting air outwardly
in a stream around the back of the diffuser body as the
spray apparatus is moved through the air by the air-
plane, as shown by the arrows 48 representing the out-
wardly deflected air stream adjacent the peripheral sur-
face 46 of diffuser body 28. More specifically, the frus-
toconical surface 46 diverges outwardly from a plane
normal to the axis through the diffuser housing from
front to back of the diffuser housing at a substantial
angle between zero and ninety degrees, shown in FIG.
4 as approximately 35°. Expressed otherwise, the rela-
tionship of the frustoconical surface 46 to the axis of
the diffuser housing is such that, if the frustoconical
surface is extended to the axis, it would intersect the
axis at a substantial angle between zero and ninety de-
grees, shown in FIG. 4 as approximately 55° The angle
in either case may vary greatly between zero and ninety
degrees, as long as the surface 46 acts as an air deflec-
tor in deflecting air outwardly around the diffuser
body. The liquid chemical which passes through the
spray apparatus is directed outwardly and transversely
to the air stream 48 after the air stream passes the back
end of the diffuser body, as indicated by the arrows 50
representing the liquid passing through and discharged
from the apparatus shown in FIG. 4, as will be ex-
plained more fully hereinafter.

The central core member 30, which may be made of
brass, is cylindrical in form and has a reduced diameter
portion 52 which is press fitted within the central open-
ing 38 through diffuser body 28. The core member 30
has a shoulder 54 which abuts against the front end 34
of diffuser body 28. A portion 55 of core member 30
extends into recess 40 and a distance beyond the back
end 36 of the diffuser body. Core member 30 provides
the liquid receiving portion of the apparatus and, for
this purpose, has an axial bore 56 extending from the
front end of the core member to a position within re-
cess 40 of the diffuser body 28, the bore 56 providing
a distribution channel or passage 58. In order to permit
the liquid chemical to be distributed from the distribu-
tion channel or passage 58 provided by bore 56, two
radial ports 60 and 62, which are diametrically op-
posed, extend through the core member to communi-
cate with recess 40 in diffuser body 28.
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The core member 30 has an internally threaded por-
tion 64 in the front end of its bore 36 to receive and
mate with the externally threaded portion 66 of tubular
conduit or fitting 32, as shown in FIGS. 4 and 6. The
tubular fitting 32 provides an extension of and reduced
diameter portion for core member 30. Tubular fitting
32 has an internally threaded portion 68 from the front
end of its central opening which mates with the exter-
nally threaded end of conduit 70. The conduit 70 has
its other end threaded into feed line 14. In this arrange-
ment, liquid chemical from feed line 14 flows through
conduit 7@, into tubular fitting 32, and then into distri-
bution passage 58 in core member 3.

In order to provide instant shut-off of the liquid flow
through the spray apparatus, tubular fitting 32 at its
back end has an increased diameter core 72 into which
a valve seat 74 of resinous material is press fitted and
stacked, as shown in FIGS. 4 and 6. A helical spring 76
is positioned in bore 56 of core member 30 and has one
end 78 positioned in a recess 80 at the end of bore 56
in the core member. The other end 82 of spring 76 rests
against ball 84 which is positioned in the tapering side
86 of valve seat 74. The ball 84 serves to provide in-
stant cut-off when the fluid pressure is decreased below
a predetermined level, as when the main shut-off valve
or pump (not shown) controlling the liquid flow in feed
line 14 is shut off by the operator to stop the spraying
of liquid. During operation of the system in spraying,
the liquid pressure works against a ball 84, to force it
from tapering sides 86 of valve seat 74 against the bias
of spring 76. While the spray operation continues,
causing the ball to be unseated by the liquid pressure,
the liquid can pass through the opening in valve seat 74
to distribution channel or passage 58 in core member
32, and, hence, through ports 6@ and 62 into recess 40,
as indicated by arrows 50 representing the flow of lig-
uid during operation of the apparatus shown in FiG. 4.

The spray retainer member 24 is releasably attached
to the back end of the diffuser housing to complete the
distribution channel associated with recess 40 for liquid
passing through the apparatus. The liquid is discharged
from the apparatus by dispensing means 26, which in-
cludes. an annular plurality of discharge openings be-
tween diffuser body 28 and spray retainer member 24.
More specifically, spray retainer member 24 is gener-
ally in the form of a circular plate and may be made of
stainless steel. The spray retainer member is attached
to the diffuser housing 22 by means of core member 30.
Particularly, the back portion 53 of core member 30
has an externally threaded. portion 92 along its axial
length, and spray retainer member 24 has an internally
threaded central opening 94, which meshes with
threaded portion 92 of the core member 3¢. An annu-
lar peripheral portion 96 of spray retainer member 24
has a knurled surface 97 to permit spray retainer mem-
ber 24 to be manually threaded on and removed from
the core member. In this arrangement, the spray re-
tainer member may be easily removed and replaced
without the use of tools.

As shown most clearly in FIGS. 4 and &, annular
spray retainer member or plate 24 has a reduced diam-
eter axially extending boss 98, which has an annular flat
surface 100 and a gradually outwardly sloping sidewall
102 extending into recess 104. When the spray retainer
member is threaded on the core member 30 in assem-
bled position, a portion of the boss 98 extends a dis-
tance into annular recess 40 formed in the back of the
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diffuser body 28. In this arrangement, an annular distri-
bution channel or passage is provided by recess 40 be-
tween the surfaces of diffuser body 28 and spray re-
tainer member 24. The outlet for liquid from recess 40,
which will also be referred to as distribution channel or
passage 40, is formed between sidewall 102 of boss 98
and outwardly extending annular lip 105 of diffuser
body 28, the lip 105 having its inside diameter formed
by sidewall 44 of recess 48. The outlet between the lip
and boss is annular in form and communicates with re-
cess 104, which provides a further portion of the distri-
bution channel or passage for liquid passing through
the apparatus. As can be seen in FIG. 4, lip 105 extends
a distance into annular recess 104. Annular recess 104
is V-shaped in cross section, as shown in FIGS. 4 and
6, with one wall being formed by sidewall 102 of boss
98 and the other side by sidewall 106, which forms an
angle of approximately 60° with wall 102, The angle be-
tween sidewall 102 and sidewall 106 may be varied
over a wide range in accordance with the invention.

The dispensing means 26 for discharging the liquid
from the apparatus includes an annular plurality of dis-
charge openings or ports. The liquid which flows into
recess or passage 104 then flows through an annular
passage between lip 105 and sidewall 106 to the dis-
charge openings provided by dispensing means 26.
More specifically, the dispensing means in the embodi-
ment of the invention shown in FIGS. 2-7 comprises an
annular flow regulating member or washer 110. Flow
regulating member 110, which may be made of stain-
less steel, is adapted to snugly receive lip 105 within its
central opening and is supported by lip 105. When the
flow regulating member 119 is positioned on lip 105,
side 112 of the member rests against a rubber O-ring
114, which fits within an annular recess 116 in the back
end 36 of diffuser body 28. The other side 118 of flow
regulating member 110 abuts the surface 120 of spray
retainer member 24, when the spray retainer member
24 is threaded in position on core member 30.

As shown most clearly in FIGS. 5, 6 and 7, the flow
regulating member 110 on side 118 is provided with a
plurality of radially extending groaves, each designated
121, uniformly spaced around side 118 of member 110
to form a set of discharge openings or ports, which di-
rect the flow of liquid radially outwardly from the appa-
ratus at a position along its axis directly behind the dif-
fuser body 28. Also, on side 112 of flow regulating
member. 110, another plurality' of radially extending
grooves, each designated 123, is uniformly spaced
around the side 112 to form a second set of discharge
openings or ports for use in directing liquid radiatly
outwardly from the apparatus. The set of grooves 123
in side 112 of the flow regulating member are of a dif-
ferent size from the grooves 121 on side 118 in order
to vary the volume-of liquid flow through the grooves
on each side of the member. In FIG. 4, it can be seen
that the flow regulating member 110 is supported on lip
105 such thai only one set of the grooves is effective to
pass liquid when the spray retainer member is in posi-
tion on the core member, and in FIG. 4, set of grooves
121 in side 118 is arranged to permit discharge of lig-
uid. However, as previously explained, the flow regulat-
ing member may be easily removed and reversed in po-
sition to present the other set of grooves 123 for pro-
viding a different volume of liquid to be directed out-
wardly from the apparatus.
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A portion of the sets of grooves in the flow regulating
member is most clearly shown in FIG. 7. As can be
seen, the grooves 123 and 121 in sides 112 and 118, re-
spectively, of flow regulating member 110 are V-
shaped in end elevation, and the sides of each of the V-
shaped grooves 121 and 123 form a 60 degree angle.
In the embodiment of the invention shown in FIGS.
2-7, there are 96 grooves on side 112 and 96 grooves
on side 118 of the flow regulating member. The depth
of cut of the V-shaped grooves is preferably different
for grooves 123 on side 112 from grooves 121 on side
118 to provide the different volumes of liquid flow
through the two sets of grooves. On side 112 of flow
regulating member 118, the grooves 123 may be one
hundreth of an inch in depth and on side 118 the
grooves 121 may be three hundreth of an inch in depth.
For example, grooves 121 on side 118 facilitate the
spraying of relatively large droplets as desired in spray-
ing herbicides, and grooves 123 on side 112 of the flow
regulating member facilitate the spraying of small drop-
lets, as desired when spraying insecticides. In further
illustration, when the apparatus is assembled for use
with grooves 121, the liquid chemical is pumped at 55
pounds pressure, and the airplane speed is 100 miles
per hour, ten spray apparatus of the present invention
as shown in FIG. 1 will provide a spray coverage of 5
gallons per acre. Whereas, when the apparatus is as-
sembled for use with the grooves 123, the liquid is
pumped at 35 pounds pressure, and the airplane speed
is 100 miles per hour, 10 spray apparatus of the inven-
tion will provide a spray coverage of 1 gallon per acre.
Of course, depending on the particular type of chemi-
cal employed and the quality desired to be distributed,
the flow regulating member may be provided with a
fewer number of grooves on a particular side or with
more grooves, or may be provided with grooves of a
different depth than mentioned above. Also, it should
be appreciated that the shape of the grooves may be
changed or the angle of the V-shaped groove may be
made larger or smaller. Basically, the coverage per acre
is determined by such factors as the size of the grooves
in the flow regulating member, the pressure at which
the liquid is being pumped, and the speed of the vehicle
carrying the apparatus.

In operation of the system shown in FIGS. 1--4, as the
aircraft proceeds through air and the spray pumps pres-
surize feed line 14 with liquid chemical to be sprayed,
the pressure of the liquid on ball 84 unseats the ball, as
shown in FIG. 4, and permits passage of liquid into
chemical or passage 58 in core member 30. The liquid
in passage 58 is delivered to the annular channel or pas-
sage 40 through ports 60 and 62 in the core member.
The liquid flowing in distribution channel 4¢ is diverted
by wall 44 and passes between lip 105 and boss 98 into
distribution or tubulence passage 104. The serpentine
passage for liquid around lip 105 provides baffle sur-
faces and creates turbulence in the flow of the liquid,
which provides a uniform distribution of the liquid. The
liquid in passage 104 is directed angularly at the side-
walls of grooves 121 in flow regulating member 110
and then flows in grooves 121 between the flow regu-
lating member and the spray retainer member to be dis-
charged generally radially outwardly from the annular
plurality of grooves 121 around the apparatus, as indi-
cated by the liquid flow arrows 5¢ in FIG. 4. After the
liquid is discharged from the apparatus in jets or
streams 50, the liquid moves transversely into the de-
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flected air stream 48 around the diffuser body This ar-
rangement of movement of body. and liquid outwardly
around the apparatus provides a wide pattern of spray
eminating from each apparatus. By providing a wide
spray pattern for each spary apparatus employed, the
number of spray apparatus or nozzles needed for uni-
form distribution of liquid over the swath of the air-
plane is greatly reduced over the number normally em-
ployed with conventional prior art spray nozzles.

Moreover, since the spray apparatus employs no
moving parts in the distribution system for the liquid
chemical, malfunction of the apparatus is minimized.
Furthermore, the spray apparatus of the present inven-
tion does not include any small nozzle passage or ori- .
fice through which all liquid must pass, and, therefore,
foreign matter which might be in the liquid will not ma-
terially affect the operation of the apparatus. In addi-
tion, the present spray apparatus is adapted for easy
and quick assembly and disassembly without the use of
tools for cleaning and for reversing or changing the
flow regulating member.

it should be appreciated that the spray apparatus may
be embodied in a large variety of forms in accordance
with the present invention. The distribution and dis-
pensing arrangements for passage of liquid through the
apparatus may be modified while still providing uni-
form distribution of liquid over a wide area from the
spray apparatus of the invention. One such modifica-
tion of the spray apparatus is shown in FIGS. 8-11. In
this modification, parts similar to those in the apparatus
of FIGS. 2-6 are identified by the same number desig-
nator with the addition of primes thereto. In the em-
bodiment of FIGS. 8-11, the diffuser body 28’ has a
blunt front end, the cylindrical front end 34 as shown
in FIG. 4 being omitted, and the angle that the frusto-
conical surface 46’ makes with the axis of the diffuser
housing is smaller in FIG. 10 than in FIG. 4, the angle
in FIG. 10 being approximately 48°. Further, the dif-
fuser body has been modified in regard to recess 40’,
which provides a portion of the distribution channel or
passage for liquid passing through the apparatus. Par-
ticularly, annular wall 42’ defining part of recess 40’ is
frustoconical in form in FIG. 10 to slightly change the
flow pattern in the distribution channel and to facilitate
ease in manufacture of the diffuser body, for example,
if the diffuser body is molded of a resinous material.
The spray retainer member may also be made of a
molded resinous material or may be made of stainless
steel, navel brass or brass that is hard chrome plated.

The primary difference between the apparatus of
FIGS. 2-6 and FIGS. 8-11 lies in the modification of
the diffuser body 28’ and spray retainer member 24’ to
facilitate omission of the flow regulating member 110
and O-ring 114 of FIGS. 2-6 in providing the dispens-
ing means 26’ for discharging liquid from the appara-
tus. As shown in FIGS. 8-11, the spray retainer mem-
ber 24’ has been made generally symmetrical with both
sides 200 and 202 generally in the form of the front of
the spray retainer member in FIG. 4 to provide the
function of the spray retainer member in the embodi-
ment shown in FIG. 4. Sides 260 and 202 of spray re-
tainer member 24’ are each provided with boss 98’
having annular flat surface 109’ and gradually out-
wardly sloping sidewall 102’ extending into recess
104’. When spray retainer 24’ is threaded on core
member 30’ in either orientation, the spray retainer
member being reversible on the core member to have
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either side 200 or 202 adjacent diffuser body 28, a
portion of boss 98’ extends a distance into recess 40’
to complete. the annular distribution passage between
the diffuser body and spray retainer member.

The sets of discharge openings providing the dispens-
ing means 26 in the embodiment in FIG. 10 are pro-
vided in annular surfaces 204 and 206 of sides 200 and
202, respectively, between recesses 104’ and the pe-
riphery of the spray retainer member. More specifi-
cally, annular surface 204 on side 208 is provided with
a plurality of radially extending grooves, each desig-
nated 208, uniformly spaced around surface 204 of
member 24’ to form a set of discharge openings or
ports, which direct the flow of liquid radially outwardly
from the apparatus at a position along its axis directly
behind diffuser body 28'. Annular surface 206 on side
202 of spray retainer member 24’ is provided with an-
other plurality of radially extending grooves, each des-
ignated 210, uniformly spaced around surface 206 to
form the second set of discharge openings or parts for
use in directing liquid radially outwardly from the ap-
paratus. As with the sets of grooves in the flow regulat-
ing member of FIG. 4, the sets of grooves 208 in sur-
face 204 of the spray retainer member are of a different
size from grooves 210 in.surface 206 in order to vary
the volume of liquid flow through the grooves on each
side of the member. Referring to FIG. 10, the spray re-
tainer member 24’, when threaded on the core member
30’ in the orientation shown, has annular surface 204
abutting against the flat back annular surface 36’ of the
diffuser body such that set of grooves 208 in surface
204 is effective to pass liquid. It is obvious that the
spray retainer member 24’ may be easily removed and
reversed in position to present the other set of grooves
210 for dispensing a different volume of liquid out-
wardly from the apparatus.

As shown most clearly in FIG. 11, a portion of the
sets of grooves in the spray retainer member 24’ is
represented in a fragmentary enlargement of the edge
portion of the spray retainer member. The grooves 208
and 210 in surfaces 204 and 206, respectively, of mem-
ber 24' are V-shaped in end elevation and the sides of
each of the V-shaped grooves 208 and 210 form gener-
ally a 60° angle, as described in regard to the grooves
in the flow regulating member shown in FIG. 4. Simi-
larly to the arrangement of the flow regulating member
in FIG. 4, there are 96 grooves in surface 204 and 96
grooves in surface 206 and the depth of the V-shaped
grooves is preferably different from grooves 208 and
210 to provide the different volumes of liquid flow
through the two sets of grooves. The depth of the two
sets of grooves may be the same as the depth of the sets
of grooves in the flow regulating member, -as is indi-
cated in FIG. 11. The smaller grooves 208 facilitate the
spraying of samll droplets, as desired in spraying insec-
ticides, and the larger grooves 210 facilitate the spray-
ing of relatively large droplets, as desired in spraying
herbicides. It is understood that the particular type of
chemical employed and the quantity desired to be dis-
tributed will effect the choice of the number of grooves
on a particular side and the shape and/or depth of the
grooves desired.

The flow of liquid chemical through the spray appa-
ratus in FIG. 10 is substantially the same as the flow of
chemicals through the spray apparatus of FIG. 4, as in-
dicated by the arrows 50’ representing the liquid pass-
ing through and discharged from the apparatus shown
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in FIG. 16. Briefly, the liquid from the pressurized fecd
line 14’, when the pumps (not shown) are opecrating,
unseats the ball 84’ and permits passage of liquid in
channel or passage 58’ of core member 30’. The liquid
in passage 58’ is delivered to annular channel or pas-
sage 40’ through ports 60’ and 62’ in the core member.
The liquid flowing in the distribution channel 40’ is di-
verted by walls 42’ and 44’ and passes between lip 105’
and boss 98’ into distribution or turbulence passage
104’. The serpentine passage for liquid around lip 105’
provides a baffle surface and creates tubulence in the
flow of the liquid. The liquid in passage 104’ is directed
angularly at the rear surface 36’ of the diffuser body
and flows through grooves 208 between the diffuser
body and spray retainer member to be discharged gen-
erally radially outwardly from the annular plurality of
grooves 208 around the apparatus, as indicated by the
liquid flow arrows 50’. The discharged liquid from the
apparatus is directed traversely into the deflected air
stream 48’ around the diffuser body to provide a wide
pattern of spray eminating from the apparatus.

While the present invention has been described with
particular reference to a specific embodiment in the in-
terest of complete definiteness, it will be obvious to
those skilled in the art that it may be embodied in a
large variety of forms diverse from the one specifically
shown and described. For example, the feature of the
reversible flow regulating member may be omitted. In
this instance, the flow regulating member may be omit-
ted and grooves provided in either face 120 of the spray
retainer member or the back portion of the diffuser
body. All such modifications within the scope and spirit
of the claims are intended to be within the scope and
spirit. of the present invention.

I claim:

1. A spray apparatus comprising: a diffuser housing
having a liquid receiving passage at one end, a spray re-
tainer member releasably supported at another end of
the diffuser housing, the diffuser housing and spray re-
tainer member providing a distribution chamber re-
ceiving liquid from the liquid receiving passage, and
dispensing means for discharge of liquid from the appa-
ratus and including discharge openings, the distribution
channel directing liquid to the discharge openings to
produce jets of liquid: directed outwardly from the ap-
paratus, the dispensing means comprising an annular
flow regulating member supported between the diffuser
housing and spray retaingr member, the flow regulating.
member having a plurality of radially extending
grooves providing the discharge openings uniformly
spaced around one side of the flow regulating member
and having another plurality of radially extending
grooves providing another set of the discharge open-
ings uniformly spaced around another side opposite the
one side of the flow regulating member, the set of
grooves on the one side of the flow regulating member
being of a different size from the set of grooves on the
another side of the flow regulating member to vary the
volume of liquid flow through the grooves on each side
of the flow regulating member, the flow regulating
member being supported between the diffuser housing
and. spray retainer member such that only one set of
grooves is positioned to be effective to pass liquid,
whereby when the spray retainer member is released
and removed, the flow regulating member may be re-
moved and reversed in position to cause a different set
of grooves to direct liquid from the apparatus.
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2. A spray apparatus comprising: a diffuser housing
having a liquid receiving passage at one end, a spray re-
tainer member releasably supported at another end of
the diffuser housing, the diffuser housing and spray re-
tainer member providing a distribution channel receiv-
ing liquid from the liquid receiving passage, and dis-
pensing means for discharge of liquid from the appara-
tus and including discharge openings, the distribution
channe! directing liquid to the discharge opening to
produce jets of liquid directed outwardly from the ap-
paratus, the dispensing means including a plurality of
radially extending grooves providing the discharge
openings uniformly spaced around an annular surface
on one side of the spray retainer member and including
another plurality of radially extending grooves provid-
ing another set of the discharge openings uniformly
spaced around an annular surface on the other side op-
posite the one side of the spray retainer member, the
sets of grooves on the one side of the spray retainer
member being of a different size from the set of grooves
on the other side of the spray retainer member to vary
the volume of liquid flow through the grooves on each
side of the spray retainer member, the spray retainer
member being supported with respect to the diffuser
housing such that only one set of grooves is positioned
to be effective to pass liquid, whereby the spray re-
tainer member may be removed and reversed in posi-
tion to cause a different set of grooves to direct liquid
from the apparatus.

3. The spray apparatus of claim 2 in which the spray
retainer member is supported adjacent the another end
of the diffuser housing such that one of the annular sur-
faces having grooves of the spray retainer member
abuts an annular surface of the diffuser housing.

4. A spray apparatus for spraying herbicides, insecti-
cides and the like from a vehicle in movement through
air, comprising: a diffuser housing having a front end
and a back end, the diffuser housing having a liquid re-
ceiving passage in the front end and having a peripheral
surface in an air deflecting configuration for deflecting
an air stream outwardly around the back of the diffuser
housing as the vehicle moves through the air, a spray
retainer member releasably supported at the back end
of the diffuser housing, the diffuser housing and spray
retainer member forming a distribution channel receiv-
ing liquid from the liquid receiving passage, and dis-
pensing means for discharge of liquid from the appara-
tus and including discharge openings, the distribution
channel directing liquid to the discharge openings to
produce uniform jets of liquid directed outwardly and
transversely to the air stream, the dispensing means
comprising an annular flow regulating member sup-
ported between the diffuser housing and spray retainer
member, the flow regulating member having a plurality
of radially extending grooves providing the discharge
openings uniformly spaced around one side of the flow
regulating member and having another plurality of ra-
dially extending grooves providing another set of the
discharge openings uniformly spaced around another
side opposite the one side of the flow regulating mem-
ber, the set of grooves on the one side of the flow regu-
lating member being of a different size from the set of
grooves on the another side of the flow regulating
member to vary the volume of liquid flow through the
grooves on each side of the flow regulating member,
the flow regulating member being supported between
the diffuser housing and spray retainer member such
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that only one set of grooves is positioned to be effective
to pass liquid, whereby when the spray retainer mem-
ber is released and removed, the flow regulating mem-
ber may be removed and reversed in position to cause
a different set of grooves to direct liquid from the appa-
ratus.

5. A spray apparatus for spraying herbicides, insecti-
cides and the like from a vehicle in movement through
air, comprising: a diffuser housing having a front end
and a back end, the diffuser housing having a liquid re-
ceiving passage in the front end and having a peripheral
surface in an air deflecting configuration for deflecting
an air stream outwardly around the back of the diffuser
housing as the vehicle moves through the air, and a
spray retainer member releasably supported at the
back end of the diffuser housing, the diffuser housing
and spray retainer member forming a distribution chan-
nel receiving liquid from the liquid receiving passage,
and dispensing means for discharge of liquid from the
apparatus and including discharge openings, the distri-
bution channel directing liquid to the discharge open-
ings to produce uniform jets of liquid directed out-
wardly and transversely to the air stream, the dispens-
ing means including a plurality of radially extending
grooves providing the discharge openings uniformly
spaced around an annular surface on one side of the
spray retainer mernber and including another plurality
of radially extending grooves providing another set of
the discharge openings uniformly spaced around an an-
nular surface on the other side opposite the one side of
the spray retainer member, the sets of grooves on the
one side of the spray retainer member being of a differ-
ent size from the set of grooves on the other side of the
spray retainer member to vary the volume of liquid
flow through the grooves on each side of the spray re-
tainer member, the spray retainer member being sup-
ported with respect to the diffuser housing such that
only one set of grooves is positioned to be effective to
pass liquid, whereby the spray retainer member may be
removed and reversed in position to cause a different
set of grooves to direct liquid from the apparatus.

6. A spray apparatus comprising: a diffuser housing
having a liquid receiving passage and having a back
portion, and a spray retainer member releasably sup-
ported at the back portion of the diffuser housing, the
diffuser housing and spray retainer member providing
a distribution channel receiving liquid from the liquid
receiving passage, the spray retainer member having a
plurality of grooves spaced around an annular surface
on one side of the spray retainer member and having
another plurality of grooves spaced around an annular
surface on another side of the spray retainer member,
the sets of grooves on the one side and the another side
being of different size, the spray retainer member being
supported such that only one set of grooves is. posi-
tioned to be effective to discharge liquid received from
the distribution channel, whereby the spray retainer
member may be removed and reversed in position to
cause the other set of grooves to direct liquid from the
apparatus.

7. The spray apparatus of claim 6 in which the plural-
ity of grooves of each set of grooves are provided by an
annular array of radially extending grooves uniformly
spaced around the annular surfaces on opposite sides
of the spray retainer member, each set of grooves when
in operative position directing jets of liquid generally
radially outwardly from the apparatus.
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8. The spray apparatus of claim 6 in which the appa-
ratus is used for spraying liquid from a vehicle, and the
- diffuser housing has a peripheral surface in an air de-
flecting configuration for deflecting an air stream out-
wardly around the diffuser housing as a vehicle moves
through the air, each set of grooves when in operative
position directing liquid outwardly and transversely to
the air stream.

9. The spray apparatus of claim 8 in which the air de-
flecting peripheral surface of the diffuser housing is
frustoconical in form and diverging outwardly from a
plane normal to an axia from front to back of the dif-
fuser housing at a substantial angle between zero and
90° to the axis.

10. A spray apparatus comprising: a diffuser housing
having a liquid receiving passage and having a back
portion, a spray retainer member releasably supported
at the back portion of the diffuser housing, and dispens-
ing means between the diffuser housing and spray re-
tainer member for discharge of liquid from the appara-
tus and receiving liquid from the liquid receiving pas-
sage, the dispensing means including a flow regulating
member supported between the diffuser housing and
spray retainer member, the flow regulating member
having on one side a plurality of grooves spaced around
an annular surface and having on another side another
set of grooves spaced around an annular surface, the
sets of grooves on the one side and the another side
being of different size, the flow regulating member
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being supported such that only one set of grooves is po-
sitioned to be effective to discharge liquid received
from the distribution channel, whereby when the spray
retainer member is released and removed, the flow reg-
ulating member may be removed and reversed in posi-
tion to cause the other set of grooves to direct liquid
from the apparatus.

11. The spray apparatus of claim 10 in which the plu-
rality of grooves of each set of grooves are provided by
an annular array of radially extending grooves uni-
formly spaced around the annular surfaces on opposite
sides of flow regulating member, each set of grooves
when in operative position directing jets of liquid gen-
erally radially outwardly from the apparatus.

12. The spray apparatus of claim 10 in which the ap-
paratus is used for spraying liquid from a vehicle, and
the diffuser housing has a peripheral surface in an air
deflecting configuration for deflecting an air stream
outwardly around the diffuser housing as the vehicle
moves through the air, each set of grooves when in op-
erative position directing liquid out-wardly and trans-
versely to the air stream.

13. The spray apparatus of claim 12 in which the air
deflecting peripheral surface of the diffusers housing is
frustoconical in form and diverging outwardly from a
plane normal to an axis from front to back of the dif-
fuser housing at a substantial angle between zero and

90° to the axis.
ES & * ® *



