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Clyde E. Yost, Evansville, Ind. 
Application April 27, 1948, Serial No. 23,462 

The present invention relates to Spray nozzles 
such as are used for spraying liquid insecticides, 
liquid weed exterminators, and liquid fertilizer 
upon growing plants, ground prepared for plant 
ing, and like uses, and the invention aims gen 
erally to improve and simplify spray nozzles of 
that type. 
A primary object of the invention is the pro 

vision of an improved spray nozzle that Will de 
liver a flat fan-shaped mist or atomized Spray 
of substantially uniform density and of relatively 
wide spread, for example of approximately eighty 
degrees spread, to the end that plants and ground 
may be effectively and economically treated. 
A further object of the invention is the in 

provement and simplification of Spray nozzle con 
struction to provide a nozzle that can be eco 
nomically manufactured and readily disassem 
bled for cleaning and replacement of parts. 
A further object of the invention is the pro 

vision of a spray nozzle having a readily re 
placeable nozzle tip adapted to produce a flat 
fan-shaped atomized spray or mist of predeter 
mined pattern and liquid capacity. 
A further object of the invention is the pro 

vision of a spray nozzle having a replaceable 
nozzle tip of novel construction adapted to be 
economically manufactured. 
A still further object of the invention is the 

provision of a spray nozzle having an improved 
strainer assembly associated thereWith. 
The above and other objects of the invention 

will be apparent to persons skilled in the art 
from a consideration of the accompanying draW 
ings and annexed specification illustrating and 
describing two preferred embodiments of the in 
vention. 
In the drawings 
Fig. 1 is a diagrammatic view of a portion of 

a spray rig having a plurality of spray nozzles 
embodying the invention connected therewith: 

Fig. 2 is an edge elevation of the rig and nozzle 
shown in Fig. 1; 

Fig. 3 is an enlarged sectional elevation of a 
spray nozzle according to one embodiment of the 
invention; 

Fig. 4 is a top plan view of the nozzle shown 
in Fig. 1: 

Fig. 5 is an enlarged sectional elevation of a 
spray nozzle according to a modified form of the 
invention; 

Fig. 6 is a transverse sectional view as taken 
on the line 6-6 of Fig. 5; 

Fig. 7 is a perspective view of the strainer 
screen for the nozzle of Fig. 5; 
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Fig. 8 is a greatly enlarged sectional view of 

the discharge orifice of the nozzle tip taken on 
the line 8-8 of Fig. 4 . ... 

Fig. 9 is an enlarged horizontal sectional view 
of the discharge orifice as taken on the line 9-9 
of Fig. 8; and 

Fig. 10 is an enlarged transverse Section of 
the discharge orifice as taken on the line 0-0 
of Fig. 8. , . . . . . 

Referring to the drawings, the improved spray 
nozzle comprises a body to provided with a co 
axial spray passage therethrough and having 
a threaded stem 2 at one end for attachment 
to a supply pipe 5 of suitable type. The op 
posite end of the body iO may be threaded as 
at 3 to receive the nozzle tip retainer cap 4 
having a threaded bore i5 and an inwardly ex 
tending retaining flange 6 at one end. The 
cap 4 is threaded on the threaded portion 3 
of the nozzle tip of the body, thus permitting 
interchangeability of the nozzle tip for a de 
Sired pacity of spray, simply by removing the 
Cap 4. . . . . 

The nozzle tip is preferably formed of a cy 
lindrical body portion 8 having an annular 
flange 9, preferably intermediate its ends 
adapted to bear against the end of the body 
0 and be engaged by the inwardly extending 

flange 6 of the cap 4 which holds the tip in 
assembled relation with the body 0. The tip 
is provided with an axial fluid passage 2 and 
an elongated restricted discharge orifice 2 of 
unique shape and design to provide a flat wide 
spread fan-shaped atomized spray as illustrated 
in Figs. 1 and 2. 
The nozzle tip preferably has an associated 

strainer or screen member to screen and initially 
diffuse the fluid passing from the fluid passage 

of the body to to the fluid passage 20 of the 
tip. The screen member 25 may consist of a 
cylinder of suitable wire screen, for example of 
100 or 200 mesh, and may have an outwardly 
turned flanged rim 26 at one end adapted to 
overlie the end of the body to and be clamped 
thereon by the flange 9 of the nozzle tip 8 
When the latter is assembled with the body to 
by means of the cap 4, as shown in Fig. 3. 
Alternatively, as shown in Fig. 5, the flange 26 
may be omitted and a gasket ring 27 (Fig. 5) 
of compressible packing material may snugly fit 
and surround one end of the screen and serve 
as a flange for securing that end of the screen 
in the body and form a seal against leakage of 
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The screen or strainer 25 may be assembled 
with the nozzle tip 8 by means of a central 
stem 39 having a head 3 fitted within and 
closing an open end 28 of the screen 25 and 
an opposite threaded end 32 threaded into the 
fluid passage 20 of the nozzle tip 8. The 
body of the stem is provided with a plurality 
of peripherally open grooves 33 extending from 
the threaded end 32 longitudinally toward and 
terminating short of the head 3f. The radial 
depth of the grooves is greater than the depth 
Of the Screw threads at the end 32 So as to 
permit the passage of screened fluid from be 
tween the screen and stem, rearwardly of the 
tip 8 to the fluid passage 20 forwardly of the 
stem 30. Preferably, the body of the stem 30 
may be ribbed or fluted as by a helical thread 
34 (see Fig. 5) to provide a Support for the 
fine wire Screen throughout a Substantial dis 
tance between the nozzle tip 8 and steam 
head .3f. 
The nozzle tip f2 is provided with a discharge 

orifice 2 of novel design to produce an atomized 
fan-shaped spray of predetermined liquid ca 
pacity. For example, in Weed extermination it 
is desirable to supply a liquid weed extermi 
nator in a Spray of uniforin density and pre 
determined volume under controlled conditions, 
such as pressure, under which the liquid is 
projected at a prescribed rate of travel of the 
spray relative to the turf. For certain types 
of weeds it is necessary to supply a greater 
volume of spray and hence it is desirable that 
the nozzle tip be readily replaceable in the 
body . . 
According to the present invention the dis 

charge orifice 2 comprises a passage portion 
formed by a cylindrical bore 40 preferably co 
axial with and smaller than the passage 20 of 
the tip 8 and a joining tapered or substan 
tially semi-spherical passage end portion 37, 
as produced for example by a ball nosed cutter. 
Preferably the cutter is of slightly greater depth 
than diameter so as to produce a tapered 
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passage end portion of decreasing CFOSS-Sec- . . 
tional area and having semi-elliptical Side Walls 
3d, which taper outwardly in the direction of 
flow of fluid. 
According to the present invention the dis 

charge orifice 2- also includes a transverse 
discharge slot 36. Such slot has inwardly 
tapering opposing flat walls 35 which extend 
inwardly from the outer flat surface 4 of the 
tip body and intersect tapering or curved Walls 
37a to produce an irregular elliptical opening 
having its major at the line of interSection 
constituting edge .38 and minor axes in different 
planes and having a minor or terminal diam 
eter 38 substantially less than the maximum 
width of the slot 36. Slot walls 35 intersect 
the outer flat surface 4 in parallel Opposing 
straight edges 42. Slot walls 35 increase in 
thickness in the direction of the outer Surface 
A from the center outwardly transversely to 
their opposite ends 39. 
The internal cylindrical bore 49 of the tip 

8 is preferably coaxial with the passage 20, 
which bore 40 terminates short of the outer end 
of the tip body 8 and substantially in the 
transverse plane of the bottom of the slot 36 
opposite ends 39. This is important in the pro 
vision of the desired uniform spray as heavier 
concentrations at the edges of the spray result 
when the slot ends 39 of the slot 36 extends 
inwardly beyond the outer end of the cylindrical 
bore 40. 
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4. 
The transverse slot 36 is preferably formed 

by a Cutter having tapered sides to produce 
predetermined tapered walls of an acute angled 
V-shaped slot extending inwardly of the tip body 
f8 to approximately the plane of merger of the in 
ner end of passage end portion 3 and the bore 
40, as indicated by the line 9-9 of Fig. 8. The in 
clination of the walls 35 of the slot 36 will pref 
erably be from 10 to 22% degrees with reference 
to the longitudinal axis of the tip, as indicated 
by the line O-O of Fig. 8, and must be less 
than 45 degrees to produce a satisfactory spray 
pattern. Stated another Way, the included 
angle between the tapered walls 35 Will vary 
from 20 to 45 degrees. The included angle of 
inclination of the walls 35 will be greater, with 
in the limits of 20 to 45 degrees, as the pre 
determined capacity of the nozzle is greater. 
The walls 3a of the semi-spherical or semi 

elliptical passage portion 3 of the orifice 2 
taper from the plane of the inner edge 39 of 
the slot 36 to intersect the slot 36 intermediate 
the inner and outer edges thereof, so that the 
minor or terminal diameter 38 thereof is dis 
posed in a plane spaced outwardly of the major 
diameter thereof which is disposed in the plane 
of the ends 39 of the slot 36. The tapered Walls 
3d may be produced by a tapered cutter or 
by a less than Spherical ball nose cutter, having 
a diameter less than its depth, so that the angle 
of inclination of the tapered walls 37a, as 
measured by the chord of an arcuate face, will 
be greater than 45 degrees with reference to 
the transverse plane at the botton of the slot 
thirough the sigt ends 39 of the slot, as illus 
trated in Fig. 8. The angle of inclination of 
the chord of the arcuate face of the Walls 37a, 
With the transyerse plane intersecting the slot 
ends 39 will vary between approximately 50 
and 65 degrees according to the predetermined 
capacity of the nozzle tip. 
The discharge orifice 2, formed as just de 

Scribed, produces a thin, Substantially flat, fan 
shaped Spray of Substantially uniform density. 
A predetermined capacity of discharge may 
readily be determined by the angle of inclina 
tion of the walls 35 and the chordal inclination 
of the tapered walls 3a of the bore A. Wari 
ations in these two factors within the limits 
above stated permit the production of re 
placeable nozzle tips of various capacities rang 
ing from 5 to 100 gallons per hour with a liquid 
preSSure of from 25 to 35 lbs. per Sq. in. 

For the production of most satisfactory re 
Sults it is important that the slot bottom de 
fined by the opposite ends 39 of the slot 36 
does not extend inwardly beyond the end of 
the full nozzle shape or the inner end of the 
tapering passage end portion 37. If the bottom 
of the slot 36 extends inwardly beyond the 
inner terminal end of the tapered passage por 
tion 37, a non-uniform spray is produced with 
heavier Streams concentrated at the ends of the 
fan-shaped spray. 
From the above it will be seen that the in 

proved Spray nozzle is of simple construction 
and can be economically manufactured at small 
cost. The nozzle tip and screen may readily 
be removed for replacement and cleaning 
simply by removal of the cap f A without re 
moval of the entire nozzle body. The novel 
shape of the discharge orifice can be economi 
cally produced and controlled to supply re 
placeable nozzle tips of various predetermined 
Capacities. 
Although I have illustrated preferred em 
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bodiments of the invention, it is to be under 
stood that the invention is not restricted to 
the details illustrated and described, as the 
Scope of the invention is best defined in the 
appended claims. 
I claim: 
i. A spray nozzle coinprising a body having 

a fluid passage portion formed in Said body 
below the Outer Surface of Said body, Said paS 
sage portion having passage walls which taper 
outwardly With concave curvature towards Said 
body outer surface and in the direction of flow 
of fluid through said passage portion, Said body 
being formed with a transverse fluid discharge 
slot extending in Wardly from Said body Outer 
Surface and terminating in ends located on the 
opposite sides of said passage portion, Said slot 
having opposing flat Walls intersecting said 
body Outer Surface in opposing lines of inter 
Section, Said opposing walls tapering inwardly 
towards the direction of flow through said pas 
Sage portion and interSecting said concave 
passage walls along a line of intersection which 
defines an elliptical opening, and the surfaces 
of Said opposing Walls of Said slot between said 
Outer Surface of Said body and said concave 
passage walls increasing in depth from the 
center of the slot to said ends of the slot. 

2. A Spray nozzle comprising a body having 
a Substantially flat outer surface and a fluid 
passage portion of circular cross-section formed 
in said body below said body outer surface, said 
paSSage portion having passage Walls which taper 
OutWardly With concave curvature in the di 
rection of flow of fluid through said passage 
portion, Said body being formed with a trans 
verse fluid discharge slot extending inwardly 
from Said body outer Surface and terminating 
in ends located on opposite sides of said pas 
Sage portion, Said slots having opposing flat 
Walls intersecting said body outer surface in op 
posing parallel straight lines of intersection, 
Said opposing Walls tapering inwardly towards 
the flow of fluid through said passage portion 
and intersecting said concave passage walls 
along a line of interSection which defines an 
elliptical opening. 

3. A Spray nozzle Comprising a body having 
a Substantially flat outer surface and a fluid 
paSSage portion formed in Said body below said 
body Outer Surface, Said paSSage portion having 
passage Walls which taper outwardly with con 
cave curvature in the direction of flow of fluid 
through Said passage portion, Said body being 
formed With a transverse fluid discharge slot 
extending inwardly from Said body outer Sur 
face and terminating in ends located on opposite 
sides of Said passage portion, said slot having 
opposing flat Walls interSecting Said body Outer 
surface in opposing parallel straight lines of 
intersection, said opposing Walls tapering in 
Wardly towards the flow of fluid through said 
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6 
paSSage portion and intersecting said concave 
passage Walls along a line of intersection which 
defines an elliptical opening, said opposing walls 
being disposed at an angle of not less than 10 
degrees nor more than 22A to the longitudinal 
axis of Said passage portion. 

4. A Spray nozzle comprising a body having 
a Substantially flat outer Surface, a passage por 
tion of circular cross-section formed in said 
body below said body outer surface, said passage 
portion having passage walls of elliptical cur 
Vature Which taper in the direction of fioW of 
fluid through Said passage portion, Said body 
being formed with a transverse slot extending 
inwardly from Said body outer surface and 
terminating in ends located on opposite sides 
of Said paSSage portion, Said slot having opposing 
flat Walls intersecting Said body outer Surface 
in opposing straight parallel lines of intersection, 
Said opposing Walls tapering inwardly towards 
the flow of fluid through said passage portion 
and interSecting said concave passage walls 
along a line of intersection which defines an 
elliptical opening. 

5. A Spray nozzle comprising a body having 
a Substantially flat Outer Surface, a passage 
portion formed in said body below said body 
Outer Surface, Said paSSage portion having pas 
Sage walls of elliptical curvature which taper 
in the direction of flow of fluid through said 
paSSage portion, Said body being formed with a 
transverse slot extending inwardly from said 
body Outer Surface and terminating in ends lo 
cated on Opposite sides of said passage portion, 
Said slot having opposing flat walls intersecting 
Said body outer surface in opposing straight 
parallel lines of intersection, said opposing walls 
tapering in Wardly towards the flow of fluid 
through Said paSSage portion and intersecting 
Said concave passage Walls along a line of inter 
Section which defines an elliptical opening, said 
Opposing Walls being disposed at an angle of 
not less than 10 degrees nor more than 22A 
to the longitudinal axis of Said passage portion, 
and Said tapering passage Walls of elliptical 
curvature being disposed at an angle of not less 
than 50 degrees nor more than 65 degrees to 
a plane normal to the longitudinal axis of said 
paSSage portion. 

CLYDE E. YOST. 
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