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2 Claims. (Cl. 299-—-5$) ' 

The present invention relates in general to spraying 
systems and, more particularly, to controls for spraying 
systems of the type adapted to prevent dripping of liquid 
from lines and nozzles when spraying is stopped. 
The general aim of the invention is to provide a spray 

ing system for discharging liquid from a source through 
a nozzle by means of a pump, in which the positive 
action of the pump is utilized in a novel manner to pro 
vide sucking action to prevent dripping or loss of liquid 
present in the nozzles or lines when the spraying oper 
ation terminates. 

It is another object of the invention to provide in such 
a system a single control valve for effecting spraying 
through the nozzle or connection of the pump for pre 
venting dripping of liquid. 
A further object of the invention is to provide such a 

system utilizing a gear-type pump in which the control 
valve is selectively movable to three positions to (a) 
permit spraying, ([2) permit the pump to return liquid 
in the nozzle, and its conduit to the source, and (c) 
shut off lines and prevent seepage through the pump 
when the latter is idle. 

Still another object is the provision of an improved 
spraying system of the foregoing type in which a check 
valve is utilized not only as a safety means to prevent 
excessive pressure, but also to cooperate with a single 
valve which need be movable between only two posi 
tions accomplishing the action described. 

Other objects and advantages will become apparent as 
the following description proceeds, taken in conjunction 
with the accompanying drawings, in which: 

Figure l is a diagrammatic representation of a ?rst 
embodiment of a spray system having the features of 
the present invention; 

Figs. 2, 3, and 4 are sectional views of a control valve 
employed in ‘the spray system, showing the movable ele 
ment of the valve in the three respective positions; 

Fig. 5 is similar to Fig. 1, illustrating a second and 
preferred embodiment of the invention; and Figs. 6 and 
7 are sectional views of the control valve in Fig. 5, 
showing the movable element in its two controlling posi 
tions, respectively. 
While the invention has been illustrated and is de 

scribed in some detail with reference to particular em 
bodiments thereof, there is no intention that it thus be 
limited 0t such detail. On the contrary, it is intended 
here to cover all alterations, modi?cations and equiva 
lents falling within the spirit and scope of the invention 
as de?ned by the appended claims. 

Referring now to Figs. 1—4, the exemplary spraying 
system here illustrated in accordance with the invention 
is intended to dispense liquid from a source 16 through 
one or more discharge nozzles 11., 12 and 13. For ac 
complishing such discharge, a pressure generator or 
pump 14 is provided and adapted to be driven by any 
suitable means. ' 

By way of example, the system may be of the type 
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mountable on the rear of a tractor, the pump 14 being 

' driven from the tractor’s power take-off shaft (not 
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shown), and the nozzles 11, 12 and 13 being disposed to 
spray liquid insecticide on plants as the tractor ad 
vances. Preferably, therefore, the source 16’ is in the 
form of a suitable liquid container or tank adapted to 
be carried on the rear of the tractor. 

In order to provide for efficient and positive pressuri 
zation of the liquid to be discharged, the pump 14 is de 
sirably of the gear or positive displacement type, having 
an inlet 15 and an outlet 16. For safety’s sake, a pres 
sure relief valve 17 is connected between the pump out 
let 16 and the tank 10 by means of conduits 19 and 20. 
Such relief valve is of the well known ball type, hav 
ing a spring 18 which permits the discharge. of liquid 
from the outlet 16 back to the tank 10 when the outlet 
pressure exceeds a predetermined value. Any clogging 
of the lines or discharge elements, therefore, causes no 
damage to the system as the result of unduly great pres 
sures. 

As shown in this instance, the three spray nozzles 11, 
> 12 and 13 are in the form of hollow, horizontal booms 

25 

35 

40 

45 

50 

55 

60 

65 

70 

apertured at points spaced along their lengths to provide 
a plurality of spray jets indicated at 21. The three noz 
zles 11, 12 and 13 are shown connected in parallel, with 
cut-off valves 22, 23 for the latter two so that the cen 
tral nozzle 11 may be operated alone, with either of the 
outboard nozzles 12 or 13, or with both of the outboard 
nozzles. It will be understood, however, that one or 
more nozzles may be employed as desired and that they 
may take different forms. For example, in lieu of the 
boom-type nozzle 11, a projecting type nozzle may be 
employed at the end of a length of ?exible hose for 
spraying fruit trees and the like as the tractor is driven 
between them. 

In accordance with the present invention, a single con 
trol valve 25 is provided for alternatively connecting the 
pump to transfer liquid from the tank to the nozzles, or 
to suck liquid from the nozzles and their connecting lines 
when their spraying operation is terminated. Since the 
control valve is normally located at a relatively great 
distance from the nozzles, for example, near the driver’s 
seat on a tractor carrying the nozzles near the ground, 
this prevents the dripping which would otherwise‘ occur. 
Further, the positive action of the pump is employed to 
prevent such dripping, the liquid thereby being returned 
to the tank. Complete control is obtained through the 
positioning of but a single valve element. 
As here embodied, the control valve 25 (Figs. 2—4) 

includes a hollow housing 26 having four ports 30-433 
de?ned in its wall. In the present instance, the four ports 
are arranged in diametrically opposed pairs 36), 32 and 
31, 33, each port being spaced 90 degrees from the ad 
jacent one around the periphery of the cylindrical cavity 
35 in the housing 26. For establishing selective communi— 
cation between the ports 30—33, a movable valve mem 
ber 36 is located in the cavity 35 and formed to include 
diametrically opposed lands 33 and 39, bearing against 
the inner wall of the housing in sealing relation. The 
valve member 36 is rotatable and may be angularly po 
sitioned by means of a suitable handle 37 (Fig. 1) extend 
ing through the housing 26, the valve element thus being 
selectively located in any of the three controlling posi 
tions illustrated respectively by Figs. 2, 3, and 4. In 
any of its positions the valve element 36 is adapted to 
substantially bisect the cavity 35 in the housing 26 and 
thus, as in Figs. 2 and 3, to selectively connect adjacent 
ones of the ports 30—~33 or to block either pair of op 
posed ports 30, 32, or 31, 33. 
The system is completed by conduits including a line 

40 connecting the ?rst port 30 with the tank 10, a line 
41 connecting the second port 31 with the pump inlet 15, 
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a line 42 connecting the third port 32 withhthemdischarge 
nozzles 11-13, and a line 43 connecting the fourth port 
33 with the pump outlet 16; 

In order to prevent clogging of the nozzles, a‘?lter'45 
is preferably interposed in the line '43 to trap sediment 
and other foreign material. ~Also, in order that the sys 
tern may be op'eratedat the desired;pressure; PaY'p'ressure 
gauge 46 is connected with the. pump outlet 16 and dis 
posed at a point where it may be conveniently observed. 

In the operation of the present spraying system, the 
pump 14 is driven continuously and the valve member 
36 selectively positioned to start or stop spraying, With 
the valve member 36 positioned as shown in Fig. 2,v ?uid 
is supplied from the tank 10 through the nozzles lief-13 
as indicated by the solid ?ow arrows in Fig. 1. More 
speci?cally, ?uid is drawn from the tank 19, through 
the line 40, port 30, the cavity 35, port 31, line 41, 
through the pump inlet 15 and out of the pump outlet 
16, thence through the ?lter 45 and line 43 to the port 
33, through the cavity 35 and out the port 32 to the 
nozzles 11—13. During this spraying operation the pump 
by virtue of its positive displacement gear arrangement, 
supplies the ?uid under proper pressure to the nozzles. 
However, in the event the pressure at the pump outlet 
should become unduly great, the pressure relief valve 17 
opens to allow venting of pressured ?uid back to the tank 
10 through line 20. r 

In order to terminate the spraying, the valve member 
36 is rotated through approximately 90 degrees to p07 
sition illustrated in Fig. 3. This places the ports 31 and 
32, and the ports 33 and 30, in communication with one 
another, establishing the liquid ?ow paths indicated in 
Fig. 1 by the dashed arrows._ Dripping of liquid trapped 
in the nozzles 11-13 and lines 42 is prevented by posi 
tive pumping action sucking such liquid back through 
the port 32, the port 31, the pump inlet and outlet 15 
and 16, the line 43, the ports 33 and 3t), thence through 
the line 40 into the tank It). No seeping or dripping of 
the liquid can therefore occur, although the anti-drip 
action or return of the ?uid in the nozzles is accomplished 
simply by the operator switching the valve member 36 
from one position to another. , 

It will be readily apparent, also, that with the valve 
in the position shown by Fig. 3, liquid may be drawn 
from a creek, pond or other natural source up into the 
tank 10. The water thus sucked into the tank 10 may, 
for example, be mixed with suitable insecticides and 
sprayed by the system as previously described. 

While the use of the impeller or gear type pump 14 has 
many advantages in that it provides positive displace 
ment, requires little maintenance, and may be contin 
uously driven or operated “dry.” Nevertheless it is pos 
sible that when the pump is idle, and with the valve ele 
ment 36 positioned as shown in either Fig. 2 -or Fig. 3, 
some liquid may be lost by gravity ?ow and seepage 
through a pump ‘of this type. _ For example, with the 
valve in the position illustrated by Fig. 3 it would be 
possible for some liquid to seep in directions opposite 
to those shown by the dashed arrows over the liquid 
?ow path described above for the anti-drip operation. 
In order to prevent such leakage when the pump is idle 
and the spraying system not in use, the valve element 36 
need only be moved to the third position shown in Fig. 
4. In such position, the lands 38 and 39 effectively block 
the ports 30 and 32. No liquid can thus be discharged 
from the line 40 and the tank 10. With the tank thus iso 
lated, the system may be left in storage inde?nitely with 
out loss of ?uid from the tank. . , 

Turning now to the preferred embodiment 'of the in-‘ 
vention shown in Figs. 5~7, the spray system there 
shown is generally similar to that described above. Parts 
corresponding to those appearing in Fig. 1 are identi?ed 
by the same reference characters ‘in Fig‘. 5,,except for 
the addition of the distinguishing ai?x f‘a.”.‘_ The princi 
pal modi?cation in the preferred embodiment'lies in the 
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Organization oi. the, watts?! .Ytll‘lt’n 25¢.an<1..the. .rasultam 
operation} by means of which the outlet of the tank is 
sealed off during the sucking operation. This enables the 
system to be completely controlled simply by moving 
the valve element 36a between only two positions, as 
distinguished from three positions in the embodiment ?rst 
described. 

In this instance, the ports 30a-33a in the valve hous 
ing 26a are not disposed‘symmetrically at ninety degrees 
around the cylindrical cavity. Instead, they are asym 
metrically clustered at relative angular spacings less than 
ninety degrees. Asyvhere shown, the ?rst, second, third, 
and fourth ports 30a, 31a, 32a, and 33a are circularly 
spaced at approximately seventy-four degrees around the 
valve housing 26, thus leaving a large wall portion 50 
subtending at an angle greater than ninety degrees be 
tween the ports 33a and 30a; The remaining ports are 
separated by wall portions 51--53 of relatively small 
angular extent. 

‘For cooperating with this modi?ed valve housing, a 
movable valve member 36a is disposed therein, having 
opposed asymmetric lands 38a and 39a slidably bearing 
against the housing wall in sealing relation therewith. 
The lands 38a, 39a are diametrically opposed but the 
former extends over a greater are so as to ‘bear against 
the ‘wall portion 50 when the member 36a is rotatably 
positioned as in Fig. 6, By virtue of this arrangement, 
the movable member 361): may be positioned to place the 
ports 30a and 31a and the ports 32a and 33a in vdirect 
communication (Fig. 6), or to connect the ports 31a and 
32a while blocking the port 30a and cutting the port 33a 
off from communication with the others (Figs. 7). In 
the ?rst position, spraying is accomplished as described 
in connection with the ?rst embodiment, while in the 
second position of the ‘element 36a the pump 14a serves 
to‘ positively suck ?uid from’ the nozzles 11a—-13a and 
push it back into the tank 10a. 
More explicitly, for spraying, the valve is positioned 

as shown in Fig. 6 so that liquid ?ows from the tank 
over the paths indicated by the solid ?ow arrows in Fig. 5, 
that is, through the line 40a, the ports 3011 and 31a, the 
pump 14a, the line 43, the ports ‘33a and 32a, and thence 
to the nozzles Ila-43a. 
On the other hand, with the placement of the valve 

element 36a as shown in Fig. 7, the ports 31a and 32a 
are directly connected, permitting ?uid to be sucked by 
the pump 1411 from the nozzles 11a'—13a and discharged 
from the outlet 16a, through the pressure relief valve 17a 
and the line 20a ‘back to the tank 10a. The land s-sa of 
the valve element 36a positively blocks the port 30d and 
prevents seepage of ?uid ‘from the tank through the line 
40a even though the pump is idle. Thus, once the spray 
ing has been terminated and liquid withdrawn from the 
nozzles, the pump may be left idle with no danger of 

. loss of liquid from the tank without repositioning the 
valve element 36a to a third position as described in the 
case of the ?rst embodiment. The pressure relief valve 
17a thus serves the dual purpose of providing safety 
against unduly great pressure at the pump outlet during 
the spraying operation, and also of providing a ‘return 
path for liquid pumped from the nozzles hack to the 
tank 10a in the prevention of dripping. Because the 
valve element 36a in its second position (Fig. 7), ‘cuts 
off the port 33a from communication with any of the 
others, the pressure at the outlet of the pump builds ‘up 
to a value su?iciently great to open the relief valve 17a 
when liquid is being withdrawn from the nozzles. 
From the foregoing, it will be apparent that the pres 

ent invention provides a spraying system which is simple 
in its organization and construction, yet which provides 
for the positive return of liquid left in the nozzles and 
nozzle lines when a spraying operation is terminated. 
-No loss of liquid due to dripping occurs. ‘Secondly, such 
operation is achieved in a system utilizing a gear-type 
pump which has many advantages but which, neverthe 
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less, may permit some liquid to seep through its working 
parts when it is idle. By the present invention, seepage 
through the pump and loss of liquid through the nozzles 
when the pump is idle are precluded by positioning the 
same valve which controls the spraying and anti-drip 
operations. In the preferred embodiment such advan 
tageous control is accomplished by a valve which need 
only be moved between two selected positions, a, one 
way pressure-sensitive relief valve being employed both 
as a safety device for the system and as means for per 
mitting this operation. 

I claim as my invention: 
1. In a spraying system, the combination of a liquid 

supply tank; a discharge nozzle; a gear pump having an 
inlet and an outlet; a spring biased pressure relief valve 
connected ‘between said outlet ‘and tank to permit liquid 
?ow from the former to the latter under pressure above 
a predetermined value; a control valve including a cylin 
drical housing having ?rst, second, third, and fourth ports 
de?ned through its wall, said ports being spaced in the 
order named at intervals in the order of 74 degrees 
around the periphery of said housing leaving a wall por 
tion subtending an angle greater than 90 degrees between 
said ?rst and fourth ports; conduit means connecting 
said tank, inlet, nozzle and outlet to the respective ports 
in the order named; and a valve member in said housing 
rotatable between two angular positions, said member 
having opposed, asymmetrical lands the larger of which 
is adapted to bear against said wall portion when the 
smaller bears against said wall between said second and 
third ports in the ?rst position, the larger land covering 
said ?rst port and engaging the wall between said third 
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and fourth ports when said member is in its second 
position. 

2. In a spraying system, the combination of a liquid 
supply container; a discharge nozzle; a pump having an 
inlet and an outlet; at pressure relief valve for permitting 
liquid to flow from said outlet to said container; a con 
trol valve including a cylindrical housing having ?rst, 
second, third and ‘fourth ports through the walls thereof, 
said ports being asymmetrically located in the order 
named about the periphery of said housing leaving an 
angle greater than 90 degrees between the fourth and 
?rst ports; conduit means connecting said container, in 
let, discharge nozzle, and outlet to respective ones of said 
ports in the order named and a rotatable member in said 
housing movable between two angular positions relative 
thereto, said rotatable member having asymmetrical lands 
bearing against the Wall of the housing to connect se 
lectively 1(1) the ?rst and second ports and the third 
and fourth ports, and (2) the second and third ports 
while blocking the ?rst and fourth ports; whereby liquid 
is pumped from said container through said discharge 
element in the ?rst instance, and is pumped from said 
discharge element through said relief valve to said con 
tainer in the second instance. 

References Cited in the ?le of this patent 

UNiTED STATES PATENTS 
1,755,376 Thompson ___________ __ Apr. 22, 1930 
1,809,432 Webb _______________ __ June 9, 1931 
2,145,132 Riney _______________ __ Jan. 24, 1939 
2,650,003 Coleman ____________ __ Aug. 25, 1953 


