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This invention relates generally to spray devices for 
spraying chemicals under liquid pressure and relates, more 
particularly, to spray heads or guns which are adapted 
to spray or distribute chemicals, such as insecticides and 
fertilizers by means of water pressure from a hose source 
or the like. 

It is well known in the prior art to spray or otherwise 
distribute a measured amount of a desired chemical onto 
weeds, lawns, crops, etc. by employing what is com 
monly termed a “hose spray gun." The hose spray gun 
is generally mounted upon a container which acts as a 
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reservoir for the chemical to be mixed with water and 
sprayed. Water proceeds through a main passage or bore 
of the gun from a hose nozzle to which it is attached. 
The main passage has a throat or section of reduced 
diameter leading abruptly into a larger bore or expansion 
chamber. A zone of reduced pressure is produced in the 
expansion chamber because of the "Venturi effect.” As 
soon as the pressure is so reduced in the expansion Sec 
tion, the suction created draws a chemical solution in the 
container through a secondary passage into the stream 
of water. 
The reservoir for the chemical communicates with 

the secondary passage by means of tubing. The reservoir 
is held at atmospheric pressure and the chemical Solu 
tion in the reservoir therefore travels into the main pas 
sage, via the tubing and secondary passage, due to the 
reduced pressure in the expansion chamber. The chemi 
cal solution is thus intermixed with water and then flows 
to the outlet end of the gun. 

In spray guns of the type described, there is a tendency 
for the chemical solution to be sucked back into the hose 
itself when the water is shut off at the main source. In 
order to prevent this, anti-siphon valves, or backflow 
preventing devices have been employed in the prior art. 
Our invention has as its major object the improvement 

of such anti-siphon devices in terms of increased Sealing 
immediately after water shut-off, while still permitting in 
stant operability of the device in response to water pres 
SC. 
Another major object of the present invention is to pro 
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FIGURE 2 is a side elevational cross-section of our 

hose spray gun shown with the anti-siphon valve in open 
position; 
FIGURE 2a is an exploded perspective view of the anti 

siphon valve utilized in our hose spray gun; 
FIGURE 2b is an elevational view of the downstream 

side of the flexible or resilient diaphragm of our anti 
siphon valve; 
FIGURE 3 is a side elevational cross-section of our 

hose spray gun shown with the anti-siphon device in nor 
mally closed position; 
FIGURE 3a is an enlarged fragmentary view of the 

anti-siphon device as shown in FIGURE 3; 
FIGURE 4 is a fragmentary cross-sectional view, in 

plan, taken along the line 4-4 of FIGURE 3; 
FIGURE 5 is a fragmentary cross-sectional view, in 

plan, taken along the line 4-4 of FIGURE 3, but show 
ing a proportionating valve in the spray gun rotated 90' 
from its position in FIGURE 4; 
FIGURE 6 is an elevational cross-sectional view taken 

along the line 6-6 of FIGURE 2, and 
FIGURE 7 is a partially cut-away plan view of our 

spray gun. 
In general, our invention comprises a spray gun adapted 

to be mounted onto a suitable container. Water enters 
the main bore of the gun from a water hose, and an anti 
siphon device is located at the inlet end. The anti-siphon 
device is instantly openable in response to water pres 
sure, and provides a positively leakproof mode of opera 
tion. This is accomplished by a combination of a flexible 
or resilient diaphragm, a rigid perforate disk, and a plu 
rality of sealing members incorporated into the diaphragm. 
A proportionating valve is located intermediate the inlet 

and outlet ends of the gun. The valve is provided with a 
port in constant communication with the container carry 
ing the chemical solution. The effective diameter of the 
main passage can be varied so that the ratio of chemical 
solution to water can also be varied. In general terms 
therefore, we have provided an improved spray gun in 
Several respects. 

Referring now to the drawings, the spray gun of our 
invention is designated by the numeral 50. The spray 
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vide a single cap controlling a plurality of functions, i.e., 
controlling the ratio of water to chemical, controlling the 
water flow in the absence of chemical flow, shutting off 
both water and chemical flow simultaneously, and acting 
as a shut-off for the vent leading to the atmosphere. 
Another object of the present invention is to provide 

an anti-siphon valve which has a plurality of Sealing mem 
bers immediately operable upon water shut-off to positive 
ly prevent backflow of chemicals into the Water line. 

Still a further object of the present invention is to pro 

gun 10 is adapted to be mounted onto a container 12 by 
means of screw cap 14, preferably integrally formed with 
the gun 10. A water hose 16 is adapted to be attached 
to the gun by means of hose cap 18, preferably integrally 
formed with the gun 10. 
... The spray gun proper is preferably made of molded 
plastic and comprises a generally tubular body 20, the 
axis of which is generally perpendicular to the axis of the 
container 12. The body 20 has a main bore 22 passing 
centrally therethough. A secondary bore 24 passes per 
pendicularly through the main bore 20 intermediate the 
inlet and outlet ends of the spray gun 10. 
The body or stem 32 of a proportionating valve or plug 

26 passes through the secondary bore 24, the plug 26 in 
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vide a spray gun wherein an anti-siphon valve is provided 
which is instantly openable in response to water pressure, 
and which is leakproof during operation, while also hav 
ing a plurality of sealing members which prevent back 
flow of chemical solution upon water shut-off. 
These and other objects of the present invention will 

become clearly understood by referring to the following 
detailed description and accompanying drawings wherein: 
FIGURE 1 is a perspective view of our hose spray 

gun mounted onto a reservoir containing a chemical Solu 
tion; 
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cluding an enlarged head or handle 28 formed integrally 
with the stem 32. - 
The stem 32 fits tightly within the secondary bore 24 to 

prevent leakage, but is rotatable therewithin. The stem 
32 is provided with a T-shaped passage, the normally hori 
Zontal portion of the T (as shown in FIGURES 2 and 3) 
comprising a bore 34 of varying diameter 34a, 34b. The 
normally vertical portion of the T has a central passage 
or port 36 passing from the bottom edge 38 of the T 
shaped passage and into the bore 34a preferably, immedi 
ately adjacent the point at which the diameter of bore 34 
abruptly narrows. 
The stem 32 of plug 26 is provided with attachment 

means, for tubing 40, integral with the bottom of stem 
32, the attachment means taking the form of a sleeve 
42 within which the tubing 40 can be tightly fit. - 
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Chemical solution in the container 12 is thus always 
in communication with the bore 34 of plug 26 by means of 
tubing 48 and passage 36. 
The head or handle 26 is rotated within secondary bore 

24 until plug bore 34b is coaxial with the main bore 22, 
thereby fixing the ratio of chemical solution to water. 
FIGURE 4 shows clearly the just-described position of 
bores 34a, 34b, with bore 34b being positioned adjacent 
the water inlet end of the gun gé. In this position, water 
entering main bore 22, under pressure from the water 
hose 16, rushes into small bore 34b, and expands in en 
larged bore 34a creating suction which causes the chemi 
cal Solution to be drawn into the passage 36 via tubing 
49, and thence into bore 34b. The chemical is thereby 
admixed with water in bore 34a in predetermined pro 
portion. The admixture of water and chemical solution 
thence passes to the outlet end 44 of the gun 0. 
When larger bore 34a is located adjacent the water 

inlet side of the gun 10, only water will pass through the 
gun since chemical will not be sucked in through passage 
36 because no expansion chamber is now provided. 
A deflector plate 46 is rotatably mounted, within en 

larged bore 22b of the outlet end 44, by means of a cy 
lindrical extension or sleeve 48 integrally formed with 
the deflection plate. The water thus rushing into outlet 
end 44 may thereafter be deflected to any desired area 
by means of deflector plate 46. 
The water may be shut off at the spray gun 10 itself, 

rather than at the water inlet to the hose, by turning head 
28 of plug 26 so that bores 34a, 34b, are out of com 
munication with main bore 22, as shown in FIGURE.5. 

It will be understood that the ratio of chemical solution 
to water can be varied to a great degree by merely pro 
viding bores 34a, 34b of different diameters for a stem 
32 of an additional plug. 26. 
As is normal in the art, the container 12 is maintained 

at atmospheric pressure by means of an opening leading 
from the interior of the container 12 to the atmosphere. 
This opening is provided by means of a passage or vent 
90 leading through the body. 20. The vent 90 passes 
through to the upper side of the body 20 terminating in 
a sealing ring 91 (see FIGURES 2, 3 and 7). 
When the valve 26 is in the off position (the position 
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- for the disk 52. . . . . . 
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shown in FIGURES 5 and 7), the vent 90 is sealed of . 
by means of a cylindrical projection or boss 92 integrally 
formed on the cross-ribbing 94 of the head 28 of the 
valve 26. In this off position, no chemical or water can 
flow, and since the vent is shut off, no spillage can occur, 
even if the container and valve are shipped or handled as 

- a unit. . . . - 
When the valve 26 is turned to the position of FIGURE 

2, the vent 90 is opened to the atmosphere since air com 
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municates with the vent through small openings 96 formed . 
in the head 28. is - 
An anti-siphon device. 59 is located at the inlet end of 

the gun 10 and comprises essentially two elements. The 
first element is a perforated, flat, round, substantially 
rigid disk 52, preferably made of a plastic such as nylon. 
The perforations. 54 are arranged in a circle, and are 

60 spaced from the center of the disk 52. The flat disk 52 
thus has an unperforated central section 53, a perforated 
annular section spaced from the center of the 
an unperforated outer portion 55. 
The second element of the anti-siphon device 50 com 

prises a resilient or flexible circular diaphragm member 
56. The diaphragm 56 is preferably made of rubber, and 
has a raised peripheral retaining ring or bead 58 (see 
FIGURES 2, 2b and 3). The disk 52 is held in intimate 
contact with the diaphragm 56 by means of the retaining 

- ring or bead 58. . : ". 
The central portion or area 60 of diaphragm 56 is pro 

vided with a pair of slits, made by a pair of intersecting 
cuts 62 (see FIGURES 2 and 2b, especially). The central 

55 

3,186,643 
4. - 

FIGURES 4, 3 and 3a, when water is not flowing through 
the hose 6. v . 

Surrounding the central area 69 is an imperforate 
annular portion 64 having an upraised sealing ring 72, 
and an outer thickened imperforate section 70. The 
sealing ring 72 and imperforate section 76 sealingly con 
tact the disk 52 when water is not flowing through hose 
16, as shown in FIGURE 3a especially. 
An ordinary washer 63 may be inserted at the point of 

connection of the water hose 6 to the spray gun screw 
cap 18 to insure against leaks, or a thickened bead 58 
may be provided to act both as a washer and as a retainer 

Turning now to the operation of the anti-siphon device 
or valve 50, as water enters the spray gun 10, it must 
first pass through the perforations 54 of disk 52. 
The force of the water, then distends the central area 

60 of the rubber diaphragm 56, as shown in FIGURE 2, 
and allows water. to flow through the opening 61, thus 
formed in the valve 50 (see FIGURE 6). The water 
traveis into main bore 22, where it is admixed with chemi 
cal solution entering bore. 22, via passage 36, as heretofore 
described. - - 
To facilitate the distention of central area. 60, the 

annular portion 64, as well as the central area 60, is thin 
walled with respect to the outer portion 70. Thus, for 
example, the outer portion may be of 0.030 inch thick 
ness, while the portion 64 and central area 69 are 0.020 
inch in thickness. The thin-walled portions of the dia 
phragm 56, namely in central area 6 and in annular area 
64, greatly facilitate instant opening of the central area 
60 in response to water pressure. . . . . 
As the diaphragm 56 distends in response to water 

pressure, the downstream side thereof abuts generally 
cylindrical extension 66, as clearly seen in FIGURE 2. 
Thus, as water flows into the main bore 22, water leakage 
is positively prevented by the seal provided between the 
diaphragm 56 and the cylinder 66. 
Upon shut-off of the water pressure, the diaphragm 56 

immediately assumes the position shown in FIGURES 
3 and 3a, in which the diaphragm 56 and the disk 52 are 
in intimate contact. In order to positively prevent back 
flow upon water shut-off at the water source, the central 
and outer portions. 60 and 70 of diaphragm 56, together 
with sealing ring 72, all abut the downstream side of the 
disk 56, and thus act as sealing members. Sealing ring 
72 and surfaces 60 and 70 all lie in one plane and inti 
mately contact the downstream side of disk 52. The 
presence of a plurality of sealing members is important 
since it is possible for the central surface area 60 to be 
come clogged by a particle and not exert any sealing 
action. However, the other sealing members can still 
exert their normal sealing function, and thus prevent any 
backflow of chemical solution into the waterline. 

Additionally, the cuts or slits 62 are made on the bias, 
that is, the cuts are angularly disposed with respect to the 

disk, and 
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axis of the disk 52 itself, as clearly shown in FIGURE 2, 
Thus, when the central area 60 returns to its normal seal 
ing position (FIGURES3 and 3a), the bias cuts 62 pro 
vide greater sealing surface than would cuts made parallel 
to the axis of disk 52. A maximum sealing effect is thus 
obtained. 

It will thus be seen that an anti-siphon valve 50 is pro 
vided in our spray gun which is instantly openable in . 
response to water pressure, is positively leakproof while 
in the open position, and on returning to closed posi 
tion, presents a plurality of sealing members for the 
positive prevention of backflow of chemical solution into 
the hose line. 16. Furthermore, during operation, the de 
sired ratio of water to chemical solution is attained simul 
taneously with closure of the vent and easily changed by 
the simple, turn of a dial. 

area. 66 is held in intimate contact with the central un- - 
perforated area. 53 of the disk.52, as is best seen in: 75 

... While one preferred embodiment of the present inven-i. 
tion has been shown and described, many changes and 
modifications can be made therein without departing from 
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the principles of our invention. Therefore, we intend to 
be bound only by the scope of the claims which follow. 
We claim: 
1. In a device for preventing backflow of fluid, the 

combination which comprises: 
a conduit for fluid having an inlet portion and an outlet 

portion; 
a substantially rigid flat disk disposed across the conduit 

in the inlet portion and having a generally annular 
perforate portion surrounding a central imperforate 
portion; and - 

a generally flat resilient diaphragm disposed across Said 
conduit on the outlet side of and adjacent said disk, 
said diaphragm having a normally flat central slit 
portion aligned with said central imperforate portion 
of said disk, a relatively thick outer imperforate por 
tion for covering said annular perforate portion of 
said disk, and a relatively thin intermediate annular 
imperforate portion disposed between said central and 
outer portions, said intermediate annular imperforate 
portion having an annular bead formed thereon, said 
flat central slit portion, said intermediate annular 
bead and said outer imperforate portion of said dia 
phragm contacting said disk when said diaphragm is 
in undistended position to provide a plurality of seal 
ing members preventing back flow of fluid from said 
outlet to said inlet through said slit portion of said 
diaphragm and said perforate portion of said disk. 

2. The device of claim 1 wherein said diaphragm is pro 
vided with an integral peripheral ring, said ring retaining 
said disk and extending beyond the plane of said retained 
disk. 

3. A spray gun of the class described which comprises: 
a tubular body portion provided with a main passage, 

the main passage extending from a water inlet por 
tion to an outlet end portion; 

a flat substantially rigid disk mounted in said inlet end 
portion and disposed across said inlet portion, said 
disk having a central imperforate area, an immedi 
ately adjacent annular perforate area, and an adjoin 
ing outer imperforate area; 

a resilient diaphragm disposed across said disk, and 
on the downstream side thereof, said resilient dia 
phragm having (1) a central slit portion, normally 
sealed when the water pressure is zero and openable 
in response to water pressure, (2) an intermediate an 
nular portion adjoining said central slit portion, and 
(3) an outer annular imperforate portion, thicker 
than said intermediate annular portion and slit por 
tion, aligned with and sealing said annular perforate 
area and said outer imperforate area of said disk 
when said water pressure is substantially zero; 

a cylindrical shoulder mounted on the inlet side of said 
gun and spaced downstream from said diaphragm 
when said diaphragm is undistended, and making 
sealing contact with said outer annular imperforate 
portion of said diaphragm when said diaphragm is 
distended in response to water pressure; 

and valve means for communication of said main pas 
Sage with a secondary passage. 

4. In a spray gun of the type having a tubular body por 
tion provided with a main passage extending from an inlet 
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6 
nector means at one side thereof for a reservoir for chem 
ical solution, the improvement which comprises: 

a vent passage removed from said main passage and 
passing through said tubular body portion from said 
integral connector means for said reservoir to the 
atmosphere; and 

a plug, having a head, a stem extending from said head 
and passing through said tubular body portion and 
said main passage, and means for selectively sealing 
said vent, said stem including a generally T-shaped 
passage having a normally horizontal port in the 
path of said main passage and provided with an abrupt 
enlargement in one portion thereof, and a normally 
vertical port passing from a bottom edge of said stem 
to said abrupt enlargement in said horizontal port, 
said stem further being rotatable within said body 
portion by rotation of said head such that said vent 
is sealed while said stem simultaneously blocks said 
main passage and said vent is exposed to the atmos 
phere while said horizontal port communicates with 
said main passage. 

5. In a device for preventing backflow of a fluid, the 
combination of: 

a conduit for fluid having an inlet portion and an out 
let portion; 

a substantially rigid flat disk disposed across said 
conduit in said inlet portion and having a generally 
annular perforate portion surrounding a central im 
perforate portion; and 

a generally flat resilient diaphragm disposed across said 
conduit on the outlet side of and adjacent said disk, 
said diaphragm having a flat central portion aligned 
with Said central imperforate portion of said disk and 
having slits therein, and a plurality of generally an 
nular Sealing surfaces surrounding said central slits, 
Said flat central portion and said annular sealing sur 
faces contacting said imperforate central portion of 
Said disk when said diaphragm is in an undistended 
position to prevent backflow of fluid from said out 
let portion to said inlet portion through said slits 
in said diaphragm and said perforate portion of said 
disk. 

6. The combination of claim 5 wherein said plurality of 
Sealing Surfaces include an annular ring extending around 
said slits and an outer annular portion of said diaphragm 
Surrounding said central portion. 
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