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1. 

This invention relates to devices for spraying 
liquids, and more particularly to devices of the 
character commonly known as spray guns and 
used for spraying fruit and vegetable trees and 
plants. With insecticide, fungicide and other Solu 
tions. 
The principal object of the invention is to pro 

vide a new and improved form of nozzle assembly 
for Spray guns, which is more versatile and effi 
cient than nozzles of known design. - 
Another object is to provide a novel spray 

nozzle construction which is capable of produc 
ing, at the will of the operator, either a heavy 
fog-like spray of relatively short carrying dis 
tance, or a more concentrated long range spray 
without any interchange of parts, and which 
results in a greater spray coverage than is at 
tainable by devices of the prior art. - 
A further object is to provide an improved 

spray nozzle assembly of the character described 
which is of relatively simple construction, and 
the various elements of which may be readily 
replaced when worn or interchanged when a 
spray of different size is desired. 
These and other objects, including that of fa 

cilitating and minimizing the expense of manus 
facture, assembly and repair of Spray guns, will 
appear more fully upon consideration of the 
detailed description of the embodiment of the 
invention which follows. In this connection, 
although only one specific form of spray gun is 
described and illustrated in the accompanying 
drawing, it is to be expressly understood that 
this drawing is illustrative only and is not to be 
construed as defining the limits of the invention, 
for which latter purpose reference should be had 
to the appended claims. 

Referring now to the drawing, wherein like 
reference characters indicate like parts through 
out the several views: 

Fig. 1 is a side elevation of a single nozzle 
spray gun embodying the present invention, in 
cluding a showing of a fragment of a spray boom 
to illustrate the manner in which the gun is 
adapted to be mounted; 

Fig. 2 is an axial cross section of the spray 
gun of Fig. with certain parts shown in full; 

Figs. 3 and 4 are enlarged end and side ele 
vations, respectively, of the nozzle whirl plate 
embodied in the gun of Figs. 1. and 2; 

Fig. 5 is an enlarged axial cross Section of the 
spray nozzle disc or tip of the spray gun of Figs. 
1 and 2; and 

Fig. 6 is a transverse section of the gun body 
taken online 6-6 in Fig. 2. 
The sigle ridizzie spray gun showii in the draw: 

ing comprises as its principal elements a body 
member if, a gun tube 2 fixed at one end to 
the body member if a. spray nozzle assembly 

2 
indicated generally at 3 removably connected 
to the other end of the tube 2, a packing gland 
i4 and nut 5 forming a leak-proof closure for 
the end of body member. I opposite that to 

s which the tube 2 is connected, valve means for 
controlling the discharge of spray material from 
the nozzle assembly 3 including a valve operat 
ing rod f6, one end of which passes through the 
packing gland. and nut assembly and projects 
outwardly from the body member 1, a valve 
operating handle 7 fixed to the outer end of 

25 

the rod 6, and a structure for mounting the 
Spray gun. On a boom or other support compris 
ing a body supporting tube. 8 connected at one 
end to the body member a mounting nut 9 
into which the other end of the supporting tube 
i8 is adjustably threaded, and a packing nut 
29 for preventing leakage of liquid through the 
threaded connection between the supporting tube 
8 and mounting nut 9. As indicated in Figs, 

1 and 2, the mounting nut f9 is adapted to be 
threaded onto a suitable nipple 2 forming part 
of a boom of other support. 22, such, for ex 
ample, as that disclosed in my Patent 2,444,367, 
dated June 29, 1948. W m I. '...' ... 
The body member consists of a substantially 

rectangular block of metal, such as brass, having 
... a cylindrical bore or passageway 23 extending 

3. 
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therethrough, the body member being internally 
threaded at both ends of passageway 23 to re 
ceive the similarly threaded ends of gun tube 
12 and packing gland f4, respectively. The tube 
2 is coaxial with the passageway 23 in the body 
member and is externally threaded at its outer 
end to receive the spray nozzle assembly 3 con 
sisting of a nozzle body. 24, nozzle cap 25, whirl 
plate 26, gasket 27 and nozzle disc 28, the last 
three elements being interposed between, and , 

AO 
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held in properly assembled relationship by, the 
outer end of nozzle body 24 and nozzle cap 25. 
The inner end of nozzle body 24 is internally 

threaded for engagement with the outer end of 
tube 2, and is provided with a transverse par 
tition 29 having a central opening 30 of reduced 
diameter, said partition abutting the end of tube 
2 when the gun is assembled. The outer end 
of nozzle body 24 beyond the partition 29 is cy 
lindrically recessed to provide a chamber 3 of . 
slightly larger diameter than the passageway 23 
in body member 1, the inner end of the cham 
ber 3 formed by the partition 29 having a 
beveled and countersunk configuration as indi 
cated at 32 in Fig. 2. 
The valve operating rod 6 extends axially 

through the passageway 23 and the bore of tube 
2, and is provided with a main valve 33 adapted 

to control the flow of spray rihaterial through 
the central opening 30 in partition 29, the inner 
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edge of the plane wall of said partition which 
abuts the end of tube 2 forming the seat for 
valve 33. The valve rod 6 is also provided with 
an extension 34 of reduced diameter which passes 
outwardly through the opening 30 and carries 
at its outer end another or secondary valve 35 
adapted to control the flow of spray liquid 
through the central opening 36 in the Whirl plate 
26. The maximum diameter of the Secondary 
valve 35, which is that of its substantially cy 
lindrical seat engaging portion 37, is slightly 
smaller than the diameter of opening 30 in par 
tition 29 so as to facilitate, assembly and dis 
assembly of the spray gun. The valve operating 
rod 6 also carries a centering guide member 
38 fixed thereto adjacent; the main valve 33, 
which member is generally triangular in shape 
as indicated in Fig. 6, the apices of said member 
being rounded and having sliding engagement 
with the bore of tube 2 So as to center the valve 
rod 6 in said bore, while the open spaces be 
tween said apices enable the spraying solution 
to flow freely past Said member. 
The whirl plate 26, the details of which are 

shown in Figs. 2, 3 and 4, consists of a relatively 
thin annular rim 39 of sheet metal lying in a 
plane perpendicular to the axis of the central 
opening 36, and a hollow cylindrical boss 48 
which is fixed to the inner periphery of the rim 
39, as by the clinched connection indicated at 
4 f, and projects axially inwardly from the rim 
into the chamber 3 of nozzle body 24. The 
axial length of the boss 49 and its inside diam 
eter are such that the cylindrical portion 37 of 
secondary valve 35 slidably engages the bore of 
boss 40 so as to close the central opening 36 in 
the whirl plate both when the main valve 33 
is closed and when it is within a predetermined 
distance of its seat in partition 29, at which 
times the spray material is discharged from the 
gun in the form of a relatively wide angle, fog 
like spray of relatively short carrying distance, 
created by passage of the spray material through 
only the tangential openings 42 of the whirl 
plate (next to be described). The boss 40 is 
short enough, however, to permit withdrawal of 
the secondary valve 35 when the main valve 33 
is withdrawn further from its seal than the po 
sition indicated in Fig. 2, at which time the sec 
ondary valve 35 will occupy a position such as 
that indicated in broken lines in Fig. 2, and the 
spray liquid will pass through both the central 
opening 36 and the tangential openings 42 of 
the whirl plate and will be discharged as a more 
concentrated conical spray capable of carrying 
to a greater distance. 
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4. 
28 consisting of an annular rim portion 45 lying . 
parallel to the rim 39 of the whirl plate and 
spaced therefrom by the gasket 2, an elongated 
nose portion 46 which projects outwardly from 
the rim portion 45 through a central opening in 
the nozzle cap 25, and a bushing 4 seated in 
the nose portion 46, the bore of which bushing 
forms the spray discharge orifice 48 of the nozzle 
assembly. The nose portion 36 is formed in 
tegrally with the rim portion 45 and is frusto 
conical in shape both outside and inside, the 
orifice-forming bushing 67 having a similar shape 
externally and being pressed into the nose por 
tion with a friction fit so as to be readily re 
placeable. The bushing 47 is preferably made 
of hardened stainless steel in order to prolong 
its useful life, although the rim and nose portions 
45 and 46 are usually made of a softer metal, 
such as brass, 
In order to increase the effective distance of 

spray discharge from the gun, the bore of bushing 
47 tapers or converges toward the discharge end 
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In the form of whirl plate shown in Figs. 2, 
3 and 4, the tangential openings 42 which impart 
the whirling movement to the spray material as 
it paSSes from the chamber 3 to the nozzle disc 
28 are formed by cutting the rim 39 along radial 
lines, as at 43 in Fig. 3, and then pressing arcuate 
sections of Said rim Outwardly (to the right as 
viewed in Figs. 2 and 4) to form trough-like con 
duits 44 of varying depth with respect to the 

60 

65 
plane of rim 39, said conduits terminating in 
the substantially semicircular openings 42 which 
lie in planes perpendicular to the rim 39 passing 
through the radial lines 43. Any suitable num 
ber of tangential openings may be formed in 
the whirl plate, although the preferred arrange 
ment comprises four such openings as illustrated 
in Fig. 3. 

Cooperating with the whirl plate to form the 
spray discharge from the gun is the nozzle disc 

70 

throughout the major portion of its length, as 
indicated at 49, and terminates in a relatively 
short section 50 of uniform diameter. The 
straight section 50 may vary in diameter from 
s' to it.'; and since the bushing 47 is replace 

able, the desired size of spray discharge orifice 
may be readily obtained by simply selecting a 
bushing. wherein the section 50 is of the proper 
diameter. It has been found that excellent re 
sults are. obtained by limiting the length of the 
straight section 50 to approximately '8' in a 
disc wherein the nose portion 46 projects ap 
proximately 6' from the rear face of the rim 
portion .45, and by tapering the bore section 49 
at an angle of approximately 10°. 
The whirl plate 26, gasket 2 and nozzle disc 

28 are held in properly assembled relation with . 
respect to one another and to the nozzle body 
24 by the nozzle cap 25 which has ari internally 
threaded rim 5 adapted to thread onto the 
externally threaded outer end of nozzle body 24, 
and an annular wall 52 adapted to engage the 
rim portion 45 of the nozzle disc and having a 
central opening through which the nose portion 
46 of said disc projects. When the elements of 
the nozzle are assembled, the annular space 53 
between the whirl plate and nozzle disc consti 
tutes a whirl chamber into which the Spray ma 
terial issuing from the tangential openings 42 
discharges and in which it sets up the Whirling 
motion that produces the fog-like characteristic 
of the spray. 
Movement of the main and secondary valves 

33 and 35 from and to their respective seats is 
controlled by rotation of the handle which 
is fixed to the end of the valve operating rod 
I6 opposite that carrying the valves, rotation 
of the handle. It being converted into longitu 
dinal movement of the rod 6 and valves 33 and 
35 by means of a threaded connection between 
the handle and an extension 54 of the packing 
nut 5. - 

As shown in Fig. 2, the valve rod 6 extends 
outwardly of the gun body member if through 
the packing gland 4 and packing nut 5, in 
cluding the latter's extension 54, and terminates 
in a threaded portion 55 to which the handle 7 
is fixed. A suitable packing 56 is provided 
around the rod f 8 between the gland 4 and nut. 
5 so as to prevent leakage of the spray material 

from the body member outwardly along the 
rod, and the packing gland 4 is provided with a 

5 locking screw 51 for preventing rotation of pack 
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ing: nut, is relatively to the gland once the pack-. 
ing 56 has been properly compressed. The outer 
portion of the handle 7 is provided with a 
Smooth bore 58 of a diameter such as to receive 
the threaded portion 55 of the rod S, while the 
inner poition of the handle is recessed to receive 
an internally threaded ferrule 59 which sur 
rounds and has threaded engagement with the 
extension. 5 of the packing nut 5. Although 
the ferrule 59 may be fixed to the handle T in 
any Suitable manner, the embodiment disclosed 
comprises a handle of hard rubber or other plas 
tic material molded around the shank of the 
ferrule 59 which is preferably provided with cir 
cumferential ridges 60 to prevent axial displace 
ment of the two elements. It will be understood 
that the pitch of the cooperating threads of fer 
rule, 59 and packing nu, extension 54 is great 
enough to enable relatively rapid opening and 
closing of the valves, but also small enough to 
permit the proper degree of adjustinent thereof 
for the different spraying conditions desired and 
to inaintain the Waives in any adjusted position 
notwithstanding the axial pressure exerted by 
the spray material. 
The handle 7 is fixed to the valve operating 

rod 6 by a pair of nuts 6 and 62, the nut St 
being threaded all the way on the portion 55 of 
the rod and, with a suitable washer 63, serving 
as a stop for the base of ferrule 59 when the end 
of the rod is passed through the bore 59 of the 
handle, while the nut. 62 and its washer S. aire 
housed in a recess 65 in the outer end of the 
handle and are screwed up tight against the base 
of Said recess So as to clamp the portion of the 
handle surrounding the bore 58 between the two 
nuts. With this construction, rotation of the 
handle 6 and its resulting axial movement, die 
to the threaded engagement between the feirie 
59 and packing nut extension 54 produces axial 
movement of the valve operating rod 6 and tha 
valves 33 and S5 carried thereby. In order to 
positively limit movement of valve rod in 
valve opening direction to a desired maximum, 
the central portion of the rod located in body 
member may be provided with a transverse 
pin 6 which is adapted to cone into engage 
ment with the inner face of packing gland 4 
When the valves are fully opened. 

Referring now to the construction by which 
the Spray gun of the present invention is adapted 
to be adjustably mounted on a spray boom or 
other Support, the supporting tube 8, is 
threaded into the body member if internediate 
its ends with the axis of the tube at right angles 
to that. Of the body passageway 23, the bore...of 
the tuge being in free communication with said: 
paSSageway for Supplying spray liquid to the 
latter under pressure. The other end of tube.8 
is aiso externally threaded over a substantial dis 
tance for engagement, with cooperating threads 
formed internally of the portion S (the upper 
portion as viewed in Figs. 1 and 2) of mounting 
nut 9. he exterior of portion 6 of the mount 
ing nut is likewise threaded to receive the in 
terrally threaded end of the hollow cylindrical 
body of the packing nut 2, while the closed end 
portion 68 of the packing nut fictionally en 
gages the Snooth cylindrical portion of support 
ing tube. 8 interraediate its threaded ends. A 
Suitable leak-proof packing 69 fills the space be-, 
tWeen the closed end portion. S. of the packing 
nut and tile adjacent end of the portion 67 of the 
mounting nut, and is tightly compressed in said 
Space, around the tube 8 so as to prevent leak. 
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6 
age of spray liquid through the gun adjusting 
threaded connection between the: tube. 8 and 
mounting nut. 9. The frictional engagement 
with the tube. 8 resulting from compression of 
the packing. 69 in this manner also serves to 
maintain the gun in any position to Which it 
may be adjusted by rotation of tube i8, rela 
tively to mounting nut 9. 
As shown best in Fig. 2, the body of mounting 

nut. 9 is provided with a frusto-conical recess 
0, having a minimum diameter greater than 

that of the threaded portion 67, into which the 
end of tube 8: projects as the latter is threaded 
downwardly as viewed in Fig. 2. The outer por 
tion of recess is threaded to receive the sini 
larly tapered and threaded end of a nipple 2 or 
other suitable element forming part of the spray 
boon .22 or other. Supplit on which the gun is 
adapted to be Inounted the conical taper of the 
cooperating threaded elements facilitating a 
liquid-tight connection therebetween. 
When the Spray gun is assembled and mounted 

in the manner indicated in Figs. 1 and 2, the 
Spraying solution is Supplied under pressure to 
the interior of the boom or Support 22 in any 
suitable manner, as, for example, in my previ 
ously mertioned Patent No. 2,444,367. The solu 
tion paSSes upWardly, as viewed in the figures, 
through the nipple 2, mounting nut 9 and tube 
8 into the passageway 23 of the body member if 
and thence through the gun tube 2 to the nozzle 
assembly. If the handle. f is so rotated with 
respect to the threaded extension 54 of the pack 
ing nut 5 that the valves occupy the positions 
illustrated in Fig. 2, wherein the main valve 33 is 
partially open but the secondary valve 35 is still 
closed, the spray, liquid will flow through the 
opening 30 in the partition 29 into the chamber 
3, then through the tangential openings 42 of 
the whirl plate 26 into the whirl chamber 53, and 
finally, through the converging and straight por. 
tions 49 and 50 of the orifice-forming bushing 4 
of the nozzle disc 28, issuing from the orifice 48 
in the form of a wide angle, fog-like spray of 
relatively short carrying distance. If the handle 
f is further adjusted so as to withdraw... the 
Secondary valve 35 to the position indicated in 
broken lines in Fig. 2, the spray solution will then 
pass through the central opening 36 in the whirl 
plate as well as through the tangential openings 
42, with the result that the spray issuing from 
the orifice 48 is more concentrated and carries to 
a greater distance: than when only the main valve 
33 is open. The characteristics of the spray may, 
of course, be varied over a relatively wide range 
by Suitable adjustment of the positions of the 
Valves between the limits permitted by the posi 
tions of the transverse pin 66 and the valve seats 
formed by the partition 29 and boss 40. 
There is thus provided by the present invention 

a new form of Spraygun which embodies a num 
ber of improvements over similar devices hereto 
fore available. For example, by providing the 
packing nuts of the body member with a threaded 
extension cooperating with a similarly threaded 
portion of the handle, the valve adjusting mecha 
nism is located entirely outside of the body mem. 
ber and out of contact with the spraying solution, 
thereby preventing corrosion and “freezing' of 
the threaded members by which the valve oper 
atting rod is moved. The combination of the body 
Supporting tube, mounting nut and associated 
packing. nut is also an improvement over prior 
devices of the same general type, in that it pro 
vides a leak-proof means for so mounting a spray 
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gun on a support that the direction of the spray 
Can be readily adjusted, and once the adjustment 
has been made, the gun will remain in the de 
sired position without the necessity for manual 
Support or the use of locking means which have 
to be unlocked in order to make the adjustment. 
Another feature of the present invention is that 
the various elements of the gun are easily as 
sembled and disassembled, so as to facilitate 
manufacture and repair, and the majority of the 
parts are individually replaceable. Further im 
proVements reside in the novel form of nozzle 
disc. Which increases the effective distance of 
Spray coverage with the same pressure on the 
Spray material, and in the inclusion of the re 
movable orifice-forming bushing which both pro 
longs the life of the nozzle assembly, and also 
makes it possible to change the size of the orifice 
by Simply replacing the bushing. The nozzle as 
Sembly also includes an improved form of Whirl 
plate of simple, inexpensive construction which 
is so designed as to also form the valve seat for 
the secondary valve. 
While only one specific form of spray gun em 

bodying the invention has been described and 
illustrated in the accompanying drawing, it will 
be obvious that the invention is not limited to 
the exact structure shown, and is equally adapt 
able to multiple nozzle spray guns as it is to the 
single nozzle gun illustrated. Warious changes 
which will now suggest themselves to those skilled 
in the art may be made in the form, details of 
construction and arrangement of the parts with. 
out departing from the inventive concept. Refer 
ence is therefore to be had to the appended claims 
for a definition of the limits of the invention. 
This application is a division of abandoned 

application, Serial No. 549, filed January 5, 1948. 
What is claimed is: 
1. In a Spraying device, a Spray nozzle aSSea 

bly comprising a whirl plate having a central 
Opening and a plurality of tangentially directed 
openings circumferentially spaced about the cen 
trai opening, a nozzle disc spaced from Said whirl 
plate having an orifice through which the spray 
is discharged from the nozzle assembly, a gasket 
interposed between the peripheries of said whirl 
plate and nozzle disc, and means for holding said 
plate, disc and gasket in assembled relation with 
the Orifice in Said disc coaxial With the central 
opening in said plate, said disc having an annu 
lar rin portion lying in a plane perpendicular 
to the axis of the spray discharge orifice, an 
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3) 

4): 

5) 

elongated hollow nose portion projecting out 
Wardly from said rim portion coaxially with said 
orifice, and an orifice-forming bushing seated in 
Said nose portion. ... : • . . . . . ' 

2. A spray nozzle assembly according to claim 
Wherein the orifice-forming bushing has a bore 
which decreases in diameter toward the dis 
charge end thereof and terminates in a relatively 
Short Section of uniform diameter. 

3. A spray nozzle assembly according to claim 1 
Wherein the orifice-forming bushing is made of 
a harder metal than the remainder of said nozzle 
disc and is pressed into place in the nose portion 
of said disc with a friction fit so as to be re 
placeable. 

4. In a Spraying device of the type embodying 
a, body member having a passageway therein, a 
hiozzle assembly connected to one end of said 
body member, means for supplying spray nam 
terial to said passageway and valve means for 
controlling the flow of spray material from said 
paSSageWay to said nozzle assembly, a spray 
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8 
nozzle assembly comprising a whirlplate having 
a central opening and a plurality of tangentially 
directed openings circumferentially spaced about 
the central opening, a nozzle disc spaced from 
Said Whirl plate having an Orifice through Which 
the Spray is discharged from the nozzle aSSembly, 
a gasket interposed between the peripheries of 
Said Whirl plate and nozzle disc, and means for 
holding said plate, disc and gasket in assembled 
relation with the orifice in said disc coaxial with 
the central opening in Said plate, said whirl plate 
having an annular rim lying in a plane perpen 
dicular to the axis of the central opening therein, 
the tangentially directed openings being formed 
in Said rim by outwardly pressed portions thereof 
each of which is separated from the remainder of 
the rim along a radially extending line, and a hol 
low cylindrical boss fixed to the inner periphery 
of Said rim and projecting inwardly therefrom 
away from the nozzle disc coaxially with the cen 
tirai Opening, Said boSS forning a seat for the 
Waive means controlling the flow of Spray ma 
terial to the central opening in the whirl plate. 

5. A Spraying device comprising a body mem 
having a cylindrical passageway there 

through, a conduit connected to said body men 
her for Supplying thereto the liquid to be sprayed, 
a nozzle Supporting element threaded at one end 
into said body member and having a passageway 
therethrough coaxial and connecting with the 
passageway of said body member, a nozzle body 
element threaded at one end to the other end 
of Said nozzle Supporting element, a centrally 
apertured transverse web formed integrally, with 
Said nozzle body element intermediate the ends 
thereof and forming a valve seat, a centrally 
apertured nozzle cap threaded to the other end 
of Said body element, Spray forming means inter 
posed between said cap and the end of said body 
element including a centrally apertured member 
forming a second valve seat, valve means for con 
trolling the flow of liquid through said nozzle 
including a valve operating rod passing through 
the passageways in said nozzle supporting ele 
ment and body member and extending outwardiy 
of the latter at the end thereof opposite that to 
Which Said nozzle Supporting element is con 
nected, Said valve operating rod also extending 
into said nozzle body element and carrying a 
pair of valves adapted to cooperate with the valve 
Seats in Said transverse web and spray forming 
means, respectively, and means for adjusting the 
position of Said Valve operating rod. 

6. A Spraying device according to claim 5 
Wherein Said spray forming means includes a 
plate extending transversely across the end of 
Said nozzle body element having a central open 
ing and a plurality of tangentially directed open 
ings circumferentially spaced about the central 
Opening, and a hollow cylindrical member fixed 
in the central opening in said plate and forming 
the Valve Seat for the outermost valve carried 
by Said valve operating rod. 
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