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This invention relates to sprayers of the type in which 
a pressurized ?uid stream ?owing through a conduit cre 
ates a suction which draws a liquid to be sprayed into the 
conduit through an aperture in a wall of the conduit. 
More in particular-i‘, it relates to modi?cations in a sprayer 
of this type which permits an operator to regulate the 
amount of material to be sprayed in the ?nal spray 
mixture. 

Conventional sprayers comprise a container of liquid 
to be sprayed, a delivery tube having one end extending 
into the liquid and a spray head attached to the other 
end of the tube. The spray head conventionally includes 
an open-ended conduit, commonly called a barrel, a lit 
ting on one end at the conduit for attaching the head to 
a source of ?uid pressure, an inlet aperture downstream 
of the ?tting to which the delivery tube is attached, and a 
dispersing nozzle at the other end of the conduit for di 
recting the ?uid stream emerging from the conduit dur 
ing operation. When pressurized ?uid, such as water or 
air, is applied at the ?tting on the conduit, the resulting 
ilow of the ?uid produces suction at a location in the con 
duit which depends on the internal con?guration of the 
conduit. The inlet aperture which is connected to the 
delivery tube is located at a point of suction in the con 
duit so that liquid in the container is drawn through the 
tube into the conduit and mixed with the ?uid stream. At 
the nozzle, the mixture of pressurized ?uid and liquid 
is ejected from the conduit as a spray. In one type of 
5 may head, a manually adjusted valve between the inlet 
aperture and the delivery tube regulates the relative 
amount of liquid that is sucked into the ?uid stream. 

It is an object of the present invention to provide a 
spray head having a flow passage therein provided with 
means for bleeding air into the passage whereby the rela~ 
tive amount of liquid that is sucked into the passage may 
be controlled. 
A further object of the present invention is the pro 

vision of a spray head of the type described having a how 
passage therein provided with ori?ce means in which very 
small amounts of liquid may be accurately and control 
lably fed into the passage of the spray head. 

These and other objects of the present invention will 
become more apparent during the course of the follow 
ing detailed description and appended claims. 
The invention may best be understood with reference 

to the accompanying drawings wherein an illustrative 
embodiment is shown. 

in the drawings: 
FiGURE l is a side elevation partly in section of a 

sprayer embodying the principles of the present invention; 
FIGURE 2 is a front elevation partly in section of the 

sprayer of FiGURE 1; 
FIGURE 3 is a side elevation of the variable ori?ce 

means for the sprayer shown in FIGURE 1; and 
FTGURE 4 is an elevation of an ori?ce plug for the 

delivery tube of the spray head shown in ‘FIGURE 1. 
FIGURE 1 shows a complete spnayer which consists 

of a spray head 16 modi?ed in accordance with the in 
vention, a container 12 for holding a liquid 16‘ to be 
sprayed and a conventional pistohgrip type oi water 
nozzle 14, of the type shown in Patent No. 2,788,244, for 
delivering water under pressure to the spray head iii. 
The water nozzle includes a plunger 11 which is spring 
biased against the spray head to prevent ?ow of Water 
from the nozzle 14 into the spray head and a pivoted con 
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trol lever 16 connecting with an actuator rod 15 attached 
to the plunger 11 for moving the plunger away from the 
spray head. The container 12 may be constructed of any 
mate-rial suitable for holding the liquid 16 which is to be 
sprayed and may be of any convenient size and shape. In 
the embodiment described, the liquid :16 is considered to 
be a concentrate of fertilizer or insecticide and a quart 
container constructed of metal, glass or plastic is suitable. 
A source of water pressure (not shown) is connected to 
the conventional water nozzle 14 which controllably sup~ 
plies water under pressure for operating the sprayer. The 
spray head is constructed of brass but other materials 
could be employed if desired. 
The spray head 1h includes a round hollow barrel or 

conduit 18 defining a ?ow passage therethrough and hav 
ing a restricted inlet end portion '17, an outlet end por 
tion 19 of increased diameter. The inlet end of the con 
duit is provided with an outwardly extending ?ange 21 
integral therewith and with a conventional internally 
threaded coupling which engages the ?ange 21. The ‘cou 
piling 26 is knurled on its exterior surface 21 to aid in 
gripping it. While the coupling 20 is shown connected 
to the conventional water nozzle 14 because water ?ow 
into the spray head It? can thereby be easily controlled, 
it could be connected to any other Water supply means. 
A Washer 22 in the coupling 20 prevents leakage of water 
around the threads of the coupling. The barrel 18 is 
supported intermediate its ends in an external sleeve 24 
which has an externally threaded lower nipple 26 project 
ing downwardly therefrom for coupling with a cap 23 
onto which the container 12 is threaded. Cap 28 has an 
opening 29‘ formed in the upper portion of the vent to 
the cap interior of the container to the atmosphere. A 
delivery tube 36) for delivering liquid 16 to the barrel 18 
has an upper end thereof inserted in the bore of the lower 
nipple 26 and projects into liquid .16 in container :12. 
Toward its lower end 32, delivery tube 33 is bent as at 34 
toward the periphery of container 12 so that the lower 
end 32 may be maintained below the liquid surface in the 
container by tipping the sprayer if necessary. An ori?ce 
plug on, to be described hereinafter, is reinovably held 
in lower end 32 of the delivery tube. The barrel 18 has 
a ?rst aperture ‘3-6 in the wall thereof located at the junc 
tion of portions 17 and 19‘ which is subject to suction 
when water is forced through the ‘barrel. The aperture 
is in register with the bore of lower nipple 26 and thus 
functions as a liquid concentrate inlet for the spray head 
it}. A second aperture 38 in the Wall of barrel 18 ‘is lo 
cated at a suction point and is in register with the bore 
of an exteriorly threaded upper nipple 4% in the sleeve 
24-, the aperture 38 and the bore forming a vent. An 
ori?ce disk 42, to be described hereinafter, is coupled to 
the upper end of upper nipple 46. A spray spreader 4-4, 
consisting of ‘a thin elongated plate 46 and an adjusting 
screw 42 is pivoted on a pin 5% near the discharge end of 
barrel 18. 
The ori?ce disk 42 is a thin cylindrical body having a 

relatively large axial bore 52 thercthrough and ten smaller 
radial holes extending at right angles from the bore 52‘ 
to the outer edge of the disk 42. The inner ends of the 
ho cs 54 have di?erent diameters and term a plurality of 
rifices 56‘. The outer ends of holes 54 are of enlarged 

constant size and are interiorly threaded so as to be com 
plementary with the threads on upper nipple did‘ on sleeve 
2%. Thus, ori?ce disk is adapted to‘ be mounted on 
upper nipple ‘it? in any of ten positions, each of which 
places a different ori?ce Ed in register with aperture 38. 
In the embodiment described, the ori?ces 56‘ vary in size 
from about 1&4 inch diameter to about 1/16 inch diameter, 
but the range of sizes will vary depending on the desired 
dilution and the physical properties of the liquid 16. The 
number of ori?ces will also vary but should be kept at a 



3,112,884 
3 

minimum so that the size of the disk does not become 
excessive. 

In the described embodiment, delivery tube 3!} has in 
serted in the lower end 32 thereof a removable ori?ce 
plug 6% which reduces the size of the ellective inlet open 
ing of the tube. Delivery tube St? is constructed of a 
standard tube of, for example, 1A inch diameter, but the 
effective inlet opening with ori?ce plug 6%)‘ in place is of 
the order of 1A5; inch diameter. FIGURE 4- shows an en 
larged view of ori?ce plug 69 which consists of a hollow 
tubular body 62, a ?ange ss at one end, a disk 66 sealed 
to the other end and an ori?ce 68 in the center of the disk 
66. The vbody 62 is sized to frietionally engage the bore 
of delivery tube 3%‘ when inserted therein and ?ange 64 
is sized to prevent the plug from slipping completely into 
the tube 30. A second ori?ce plug 58 is identical with 
plug on‘ except that the ori?ce is somewhat smaller. 
Ori?ce plug 58 is interchangeable with plug 60 for inser 
tion in the end 32 of delivery tube 38. When not in use 
in tube 3%, plug 58, as seen in ‘FTGURE 2, rests loosely 
in a vertical cavity ‘79 in the top of sleeve 24 and is pre 
vented ifrom falling out of the cavity 76 by ori?ce disk 
42 the lower edge of which overhangs the ?ange on the 
plug. The plug is readily removed from the cavity with 
the ?ngers after ori?ce disk 42 has been unscrewed from 
upper nipple 40. 
The operation of the sprayer of FIGURE 1, after water 

nozzle 14 is attached to the coupling 20 of the spray head 
10 will now be described. Lever 13 on water nozzle 14, 
when pressed with the hand pulls rod 15 and intercon 
nected plunger 11 to the right as seen in FIGURE 1 so 
‘that water can pass into portion 17. The water ?owing 
through barrel 18 produces suction at ‘the location of the 
apertures 36 and 38 at the junction of portions 17 and 
19. T he suction causes liquid concentrate 16 to be 
sucked through delivery tube 39 and aperture 36 into the 
barrel where it is diluted with the water stream and 
‘elected from the discharge end of the barrel. 
The suction also causes air to be sucked through one 

of the ori?ces 56 in ori?ce disk 42 through the vent 
formed by the bore of the nipple 4i) and the aperture 38 
and into the barrel where it too is mixed with the water 
stream in the barrel. The angle of spreader plate 44 
may be adjusted by turning screw 43 so that the mixture 
may ‘be dispersed and de?ected to varying degrees after 
leaving the barrel. At a constant ?ow of water the total 
suction remains constant and the amount of suction avail 
able to suck in liquid concentrate depends on the amount 
of air being bled into the barrel through the ori?ce disk 
42. Since the air entering aperture 38 from the ori?ce 
disk ecreases the suction available for pulling in liquid 
concentrate in, the different sized ori?ces 56 in the disk 
can be employed to control the relative amount of liquid 
concentrate in the ?nal spray mixture. When ori?ce disk 
42 is mounted on upper nipple 46 so that a small ori?ce 
56 registers with aperture 38, large amounts of concen 
trate 16 will be pulled into the barrel. Conversely, when 
ori?ce disk 6.2, is mounted so that ‘a large ori?ce 56 reg 
isters with aperture ‘33, relatively small amounts of con 
centrate 16 will ‘be pulled into the barrel. In order to 
change ‘from one ori?ce to another, one merely unscrews 
ori?ce disk 2-4.» from upper nipple as, rotates the disk until 
the desired ori?ce is in register with the bore of the nip 
ple, and screws the disk onto the nipple again. At con 
stant water ?ow, each ori?ce, when in place on nipple 
40, will produce a particular dilution of concentrate 15 
in the ?nal mixture. Thus each ori?ce may be calibrated 
in terms of unit of concentrate per unit of water. The 
calibration of each ori?ce may be stamped on the ori?ce 
disk near its respective ori?ce to aid the operator in using 
the sprayer. 

In order to achieve a highly diluted mixture of concen 
trate 16 in water in the ?nal spray, it is necessary to em 
ploy one of the ori?ce plugs 58 or 6%] in the lower end 
32 .Of deliver/y tube .39.. Control of very low ?ow rates 
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through tube 36 solely by adjusting the suction at the 
upper end of the tube is di?icult because of the relatively 
large diameter, for example 1%; inch, of the tube. Ori?ce 
plugs 58 and 64), having very small ori?ces therein, per 
mit the control of very small ?ow rates of concentrate 
16 when either of them is in place in delivery tube 39. 
In the disclosed embodiment, each of the ori?ce plugs is 
used in conjunction with a different group of ori?ces 56 
to give a total range of dilutions of concentrate 16 from 
2 teaspoons of concentrate/gallon of water to 11 table 
spoons of concentrate/gallon of water. To obtain the 
highest concentration, ori?ce 66 is inserted into delivery 
tube 3%} after container 12 has been removed and ori?ce 
disk 42 is screwed on to nipple 40 so that the smallest 
ori?ce 56 (about 3%;4 inch diameter) is in register with 
aperture 33. Concentrations of 8, 6, 5, 4, 3 and 2 table~ 
spoons of concentrate/gallon of water may be obtained 
by changing the position of ori?ce disk on nipple 49 
so as to place ori?ces of increasing diameter in register 
with aperture 38. When even lower concentrations are 
desired, a di?’erent series of ori?ces 536 are employed and 
ori?ce plug 5% which has a somewhat smaller ori?ce than 
does plug 6t), is substituted for plug 66 in delivery tube 
34}. To effect the substitution, container 1'2 is removed 
from the spray head and ori?ce plug 60 is withdrawn 
from tube 30. Then, after ori?ce disk 4-2 has been re 
moved from upper nipple 4t), ori?ce plug 53 is removed 
from cavity 70 and inserted in tube 30. Plug 69 should 
then be placed in cavity '76 and ori?ce disk 42 replaced 
so that plug 63 will be readily available for future use. 
The remaining three ori?ces 56 in ori?ce disk 42 may 
then be placed in register with aperture 33 to produce 
concentrations of 4, 3 and 2 teaspoons of concentrate/ 
gallon of water in the ?nal spray mixture. To aid in 
identifying the ori?ces 56 of the described embodiment, 
the calibration of each ori?ce has been stamped on the 
side of ori?ce disk 42 adjacent each ori?ce. As seen in 
FIGURE 3, seven of the ori?ces are identi?ed on one 
side of the disk 42 in terms of tablespoons of concentratc/ 
gallon of water. As seen in part in FIGURE 1 the re 
maining three ori?ces are identi?ed on the other side of 
the disk in terms of teaspoons of concentrate/ gallon of 
water. 
The spray head of the invention thus possesses many 

advantageous features. The use of an ori?ce disk for 
bleeding air into the barrel provides a compact means 
for rapidly, accurately and positively adjusting the con 
centration of concentrate in the ?nal spray. The arrange 
ment of radial holes and an axial bore in the ori?ce disk 
is advantageous because the small ori?ces being on an 
inner edge of the disk are protected from injury and clog 
ging with dirt. The use of ori?ce plugs in conjunction 
with the ori?ce disk is advantageous because very low 
concentrations of concentrate in the stream can thereby 
be controlled. It should be understood, however, that 
the ori?ce disk can be used on a spray head without the 
presence of an ori?ce plug in the delivery tube when 
high concentrations of concentrate are desired in the 
stream. It should also be understood that the ori?ce disk 
with or without an ori?ce plug can be employed in com 
bination with an air-operated sprayer as well as with a 
water-operated sprayer. 

It is to be understood that the invention is not limited 
to the precise embodiment described above and that 
minor modi?cations may be made within the scope of the 
invention. 
What is claimed is: 
1. A spraying device comprising: means de?ning a flow 

passage which has a discharge end and an inlet end, said 
?ow passage de?ning means having a ?rst aperture con 
necting with the ?ow passage for delivering material to 
be sprayed into the ?ow passage; tube means engaged at 
one end thereof with said ?rst aperture; said ?ow passage 
de?ning means having a second aperture connecting with 
the ?ow passage; 21 member having a plurality of differ 
ent-sized holes therethrough; coupling means associated 
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with one end of each hole; and complementary mating 
coupling means associated with said second aperture 
whereby each of said holes may be separately brought 
into register with said second aperture. 

2. Spraying device as in claim 1 wherein said member 
is a disk having an axial bore therethrough, wherein said 
holes extend from the outer edge of the disk to the bore 
in the disk and wherein said coupling means associated 
with each hole are located at the outer edge of the disk 
adjacent each hole. 

3. A spraying device comprising: a conduit having a 
spray outlet opening at one end, a ?uid inlet opening at 
the other end, a ?rst inlet aperture intermediate its ends 
for delivering material to be sprayed into the conduit, a 
second inlet aperture intermediate its ends; coupling 
means associated with said second inlet aperture; a mem 
her having an aperture extending from one outer surface 
thereof to another outer surface thereof and forming a 
relatively large bore therein; said member having a plu 
rality of holes extending through the body thereof and 
having outer ends in an exterior surface of the member 
and inner ends connecting with the bore; coupling means 
complementary to said ?rst named coupling means associ 
ated with the outer end of each hole; and means de?ning 
an ori?ce associated with the inner end of each hole. 

4. Spraying device as in claim 2 wherein said member 
is a right circular cylinder, said bore extends from one 
end of the cylinder to the other, said holes extend from 
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the outer curved wall of the cylinder to the bore and 
wherein the outer end of each hole is interiorly threaded 
to form the coupling means associated with each hole. 

5. A spraying device comprising: conduit means de?n 
ing an open-ended flow passage, said passage having a 
constricted inlet portion, an enlarged outlet portion com 
municating with said inlet portion whereby ?uid ?owing 
from said inlet portion into said outlet portion creates a 
suction Zone in said outlet portion, a vent communicating 
with said suction zone and with the atmosphere and an 
inlet aperture communicating with said suction zone; 
means for communicating said inlet aperture with a 
source of liquid to be sprayed; an exterior member hav 
ing a plurality of spaced different-sized ori?ces there 
through; and means adjustably mounting said member on 
said conduit means adjacent said vent in a plurality of dif 
ferent positions such that each of said ori?ces may be 
separately brought into register with said vent. 
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