
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property 
(1) Organization11111111111111111111111I1111111111111ii111liiili 

International Bureau (10) International Publication Number 

(43) International Publication Date W O 2021/163567 Al 
19 August 2021 (19.08.2021) W IPO I PCT 

(51) InternationalPatent Classification: (81) Designated States (unless otherwise indicated, for every 
B05B 1/00 (2006.0 1) kind of national protection available): AE, AG, AL, AM, 

(21) International Application Number: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, 

PCT/US2021/017963 CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, 
DZ, EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, GT, HN, 

(22) International Filing Date: HR, HU, ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KH, KN, 
12 February 2021 (12.02.2021) KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, 

(25) Filing Language• English ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, 
NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, 

(26) Publication Language: English SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, 

(30) Priority Data: TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.  

62/976,892 14 February 2020 (14.02.2020) US (84) Designated States (unless otherwise indicated, for every 

(71) Applicant: SPRAYING SYSTEMS CO. [US/US]; North kind of regional protection available): ARIPO (BW, GH, 
(71)Avenlian Y S S];NRoadPOBo7900Whea or llinoGM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, 
Avenueand SchmaleRoad,PBox7900,Wheaton,Illinois UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, 
60187-7901(US). TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, 

(72) Inventors: CROSBY, David; 919 Rocky Valley Way, Car- EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, 
ol Stream, Illinois 60188 (US). WINTER, Timothy; 14 MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, 
Bedford Drive, Vernon Hills, Illinois 60061 (US). TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 

(74) Agent: SCHLEMMER, Dennis; 180 N Stetson Avenue, KM, ML, MR, NE, SN, TD, TG).  

Suite 4900, Chicago, 60601 (US).  

(54) Title: THREE WAY VALVE CONTROLLED SPRAYING SYSTEM 

10 

335 

220 

15 r 

21 

... ,,.. 20------

~. .~.. 22 19 119 

112 12 12 

14 14 14 

FIG. 1 

(57) Abstract: A liquid spraying system having a liquid spray section and a controller for controlling liquid to the spray section. The 
controller includes a valve operable between multiple positions for controlling the supply of liquid to the spray section and enabling 
the flow of liquid from the spray section to a flow back line only after the liquid supply to the spray section has been terminated.
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THREE WAY VALVE CONTROLLED SPRAYING SYSTEM 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This patent application claims the benefit of U.S. Provisional Patent Application No.  

62/976,892, filed February 14, 2020, which is incorporated herein by reference.  

FIELD OF THE INVENTION 

[0002] The present invention relates generally to valve controlled spraying systems, and 

more particularly, to an improved valve system for controlling the liquid flow to spray nozzles 

during operation and upon shutoff of a liquid supply.  

BACKGROUND OF THE INVENTION 

[0003] Agricultural sprayers typically have long spray booms with groups of spray nozzles 

that are selectively controlled by respective control valves, each of which is individually actuated 

to permit transmission or termination of liquid to the spray nozzles of the group. Termination of 

liquid to one or more groups of spray nozzles frequently is necessary, for example, near the ends 

of fields so as to prevent spraying on non-crop vegetation or the like. The control valves for such 

spraying systems commonly are mounted in ganged or manifolded side-by-side relationship with 

respect to each other and remote from the spray nozzles they control. Each control valve is 

provided with a valve element that is movable between open and closed positions to selectively 

control the flow of liquid to the spray nozzles of the respective group.  

[0004] Control valves are known which includes a rotatable ball valve that is rotatable 

between a one position that enables the direction of pressurized liquid through the control valve 

to the liquid supply line to the spray nozzle or groups of spray nozzles and a second position 

which closes a liquid inlet port of the valve and redirects remaining downstream liquid in the line 

to a return line for recirculation to a liquid supply tank. During rotary movement of the ball valve 

to a closed position, however, the liquid inlet port does not completely close prior to opening of a 

port to the return line, which results in spurts of high pressure liquid through the control valve 

prior to complete closure of the inlet port. In sophisticated agricultural sprayers today, liquid 

directed in the field often is monitored by means of the quantity liquid directed to the spray 

nozzles, and the redirection of liquid to the return line prior to valve shutoff can affect accuracy 

in monitoring the liquid chemical usage. While proposals have been made for preventing such
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occurrence, such proposals have been relatively complex and expensive, requiring multiple 

valving mechanisms.  

OBJECTS AND SUMMARY OF THE INVENTION 

[0005] It is an object to provide a valve controlled spraying system which enables more 

efficient and accurate monitoring of liquid supplied to the sprayer based upon the liquid inlet 

feed.  

[0006] Another object of the present invention to provide a valve controlled spraying system 

as characterized above that is operable for shutting off the liquid supply to the spray nozzles 

without unwanted bursts of liquid through the control valve that can affect the accurate 

monitoring of chemical usage.  

[0007] A further object is to provide a valve controlled spraying system of the above kind 

having a liquid supply control valve operable for completely shutting of liquid supply to the 

spray nozzles prior to enabling the direction of downstream liquid in spray nozzle feed lines to a 

return line to the liquid supply.  

[0008] Another object is to provide a valve controlled system of the above kind which is 

relatively simple in construction and operation and lends itself to economical manufacture and 

reliable usage.  

[0009] Other objects and advantages of the invention will become apparent upon reading the 

following detailed description and upon reference to the drawings, in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIGURE 1 is a schematic diagram of an illustrative spraying system having control 

valves in accordance with the present invention; 

[0011] FIG. 2 is an enlarged fragmentary section of one of the spray nozzle assemblies and 

its associated check valve included in the spraying system shown in FIG. 1, showing the check 

valve in a closed position; 

[0012] FIG. 3 is an enlarged fragmentary section of the illustrated check valve, showing the 

check valve in an open position; 

[0013] FIG. 4 is an enlarged vertical section of one of the illustrated control modules taken in 

a plane perpendicular to a central liquid port of the control module showing the valve stem
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thereof in an open position for communicating liquid from the central liquid supply port to an 

outlet port of the control valve; 

[0014] FIG. 5 is a vertical section, similar to FIG. 4, but showing the valve stem in a lowered 

position which blocks the flow of liquid from the liquid supply port to an outlet port to the spray 

nozzles while opening a flowback or return port communicating with a return line; 

[0015] FIG. 6 is a vertical section of the control module shown in FIG. 5 taken in a plane 

perpendicular to that of FIG. 5; 

[0016] FIG. 7 is a partial section of the control module, similar to FIG. 4, showing the valve 

stem in an open position permitting communication of liquid through an outlet port to spray 

nozzles; 

[0017] FIG. 8 is a figure similar to FIG. 7, but showing the valve stem in an intermediate 

position blocking the flow of liquid to both the liquid outlet port to the spray nozzles and to the 

flowback or return port of the module; 

[0018] FIG. 9 is a partial section similar to FIGS. 5 and 6, showing the valve stem in a 

lowered position blocking the flow of liquid through the inlet port and permitting the return flow 

of liquid to a flowback or return port; 

[0019] FIG. 9A is an enlarged blow up of the lower valve stem in FIG. 9; 

[0020] FIG. 10 is an enlarged perspective of the electric motor and valve stem drive of the 

illustrated control module; 

[0021] FIG. 11 is an enlarged horizontal section of the control module taken in the plane of 

line 11-11 in FIG. 7; 

[0022] FIG. 12 is a side elevational view of the electric motor and valve stem drive of the 

illustrated control module; and 

[0023] FIG. 13 is a section of the motor and valve stem drive taken in the plane of line 13-13 

in FIG. 12.  

[0024] While the invention is susceptible to various modifications and alternative 

constructions, a certain illustrated embodiment thereof has been shown in the drawings and will 

be described in detail below. It should be understood, however, that there is no intention to limit 

the present invention to the disclosed structural form. On the contrary, the intention is to cover 

all modifications, alternative constructions, and equivalents that fall within the spirit and scope 

of the invention. Hence, while the present invention will be described in connection with gang
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mounted control valves for an agricultural spraying system, it will be understood that the 

invention is equally applicable to control valves for other types of liquid spraying or transfer 

systems.  

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0025] Referring now more particularly to FIGURE. 1 of the drawings, there is shown an 

illustrative agricultural spraying system 10 which includes a supply tank 11 for containing a 

quantity of liquid to be sprayed, a plurality of spray sections 12 each having a plurality of spray 

nozzles 14 through which liquid is discharged, and a group of spray control valves 15 in 

accordance with the invention which are mounted in a ganged or manifolded side-by-side 

relationship with respect to each other and are adapted to control the flow of liquid from the 

supply tank 11 to the spray sections 12. Basically, the spraying system 10 is similar to that 

disclosed in the above referenced U.S. patent 6,036,107, the disclosure of which is incorporated 

herein by reference.  

[0026] As is customary in agricultural sprayers, the spraying system 10 includes a supply 

line 18 between the supply tank 11 and the group of control valves 15 for transmitting liquid to 

the control valves 15, a discharge line 19 between each control valve 15 and a respective spray 

section 12 for delivering liquid to the spray section 12, a return line 20 that provides return 

communication between the control valves 15 and the supply tank 11, and a regulation line 21 

having a regulation valve 22 between the group of control valves 15 and the supply tank 11 for 

facilitating regulation of the system pressure.  

[0027] The supply line 18 of the illustrated spraying system 10 includes a shut-off valve 24 

which permits manual flow stoppage of liquid from the supply tank 11, a pump 25 which 

pressurizes liquid in the supply line 18, a strainer 26 for filtering debris from the supply line 18, 

and a throttling valve 28 which permits manual regulation of flow. The supply line 18 also 

includes a return line 29 which, in this case, branches off from the supply line 18 at a point 

downstream of the pump 25 and returns to the supply tank 11. As shown in FIG. 1, this return 

line 29 includes an agitator 30 located within the supply tank 11 which mixes the liquid within 

the supply tank 11 based upon the flow rate through the return line 29. A throttling valve 31 also 

is provided in the return line 29 which may be manually adjusted to regulate the flow rate 

through the return line 20 and to adjust the mixing rate of the agitator 30. The illustrated spraying 

system 10 is provided with a computer operated sprayer control 35 which is operatively
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connected to each of the control valves 15 of the group and the regulating valve 22, in a known 

manner.  

[0028] The illustrated spray nozzles 14, as depicted in FIGS. 2 and 3, may be of conventional 

type, in this case each having a nozzle body 38 with a stem 39 supported in fluid communication 

with a liquid supply boom 40 of the spray section 12, which in turn is coupled to a respective 

supply line 19. The spray nozzles 14 each have a have a respective check valve 41, such as 

disclosed in commonly assigned US patent 4,660,598, the disclosure of which is incorporated 

herein by reference. When the pressure of liquid delivered to the spray nozzle 14 via the supply 

line 19 exceeds the force of a biasing spring 42, the pressurized liquid urges a diaphragm 45 

away from an upstream end 46 of an inlet tube 48 as shown in FIG. 3, so as to enable liquid to 

flow through the inlet tube 48 and be discharged from the spray nozzle. Upon shutting off of 

pressurized liquid from the supply source, the spring 42 forces the diaphragm into sealing 

engagement with the upstream end of the tube 48 so as to prevent further liquid from discharging 

or dripping from the spray nozzle 14.  

[0029] The control valves 15 of the spray sections 12 each have a modular construction and 

are mounted in ganged or manifold relation in a manner similar to that disclosed in the above 

referenced US patent 6,036,107. The control valves 15, as shown in FIGS. 4-6 each have a main 

valve body 50, a lower valve body 51 supported in depending relation to the main valve body 50, 

and an electric valve control motor 52 supported on top of the main valve body 50. The main 

valve body 50 in this case has an upwardly opening annular collar 54 that receives and supports 

an annular mounting section 55 of a housing of the motor 52 with an annular sealing rings 56 

there in between, and the lower valve body 51 has an upwardly extending reduced diameter hub 

section 58 supported within a lower end of the main valve body 50 with sealing O-ring 59 

therebetween. The main valve body 50 includes a central transversely oriented main liquid 

supply port 60 for receiving liquid from the supply line 18, and the lower valve body 51 has a 

central vertical liquid passage 62 for communication with the liquid supply port 60. The central 

vertical passage 62 in turn communicates with a transverse passage 64 having a liquid outlet port 

65 and a reduced downstream flowback or return port 66 adjacent a lower end of the valve body 

51. The control valves 15 are ganged with the liquid supply ports 60 of the plurality of control 

valves communicating with each other and with the liquid supply line 18, and with each liquid
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outlet port 65 being coupled to a respective liquid supply line 19 to a spray section 12 and each 

liquid flowback or return port 66 coupled to the return line 20.  

[0030] In accordance with an important feature of the present embodiment, each control 

valve 15 has a single valve stem 70 for controlling the flow of liquid from the main liquid supply 

port 60 to the outlet port 65 and respective supply line 19 and to the liquid flowback or return 

port 66 and return line 20. To this end, the valve stem 70 extends centrally through the main 

valve body 50, the liquid supply port 60, and the central liquid supply passage 62 of the lower 

valve body 51. The valve stem 70 in this case extends the length of the main and lower valve 

bodies 50, 51 with a lower end thereof being positionable through a lower flowback or return 

port 66. An annular seal 71 is supported about a lower end of the valve stem 70 (FIG. 9A) for 

sealing contact with the reduced diameter flowback or return port 66, as will become apparent.  

For ease of manufacture, the valve stem 70 in this case has an upper and lower sections 70a, 70b 

fixedly secured together by a threaded coupling 72.  

[0031] For controlling the supply of liquid from the liquid supply port 60 to the central 

passage section 62 and outlet port 65 of each spray nozzle 14, an annular seal 75 is supported on 

the stem 70 within the main liquid supply port 60, as depicted in FIG. 4. The main annular seal 

75 is biased downwardly against an E-clip 76 fixed to the stem 70 by a coil spring 78 interposed 

between a washer 79 on an upper side of the annular seal 75 and an upper E-clip 80 fixed to the 

stem a distance above the washer 79. An O-ring seal 81 in this case is mounted in surrounding 

relation to the valve stem 70 within the annular seal 75.  

[0032] For raising and lowering the valve stem 70 between open and closed positions, the 

electric motor 52 is operatively coupled to the valve stem 70. To this end, the electric motor 52 

may be a 12 V DC, reversible motor, having a drive shaft 85 coupled to a drive train 86 for 

rotating an output shaft 88 supported in depending relation to the drive train 86 above valve 

steam 70. To facilitate controlled raising and lowering the valve stem 70 as an incident to 

rotation of the output shaft 88, an optical switch flag 89 affixed to an upper end of the valve stem 

70 is threadedly supported on a threaded section 90 the output shaft 88. The switch flag 89 is 

retained against rotation such that driven rotation of the output shaft 88 will cause that switch 

flag 89 and valve stem 70 coupled to the underside thereof to be raised or lowered relative to the 

valve bodies 50, 51. For guiding raising lowering of the switch flag 89, and hence the valve stem
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70, a transverse leg section 89a on one side of the flag switch 89 is guided for movement within 

a guide track 92 fixed within the motor housing (FIG. 11).  

[0033] For controlling upper and lower movement of the valve stem 70, the switch flag 89 

has a thinner leg section 89b on a side opposite the guide flag section 89a and is movable with 

the valve stem 70 between optical sensors 95a, 95b that control the electric motor 52 and limit 

upper and lower movement of the switch flag 89, and hence the valve stem 70. The optical 

sensors 95a and 95b in this case are coupled to a circuit board 96 (FIG. 10) that effects operation 

of the electric motor 52, via an appropriate operator control, and movement of the valve stem 70 

between the sensors 95a, 95b.  

[0034] In keeping with a further important aspect of the present embodiment, each control 

valve 15 is operable such that the valve stem 70 completely closes and seals off communication 

between the main liquid inlet port 60 and the central flow passageway 62 to the outlet port 65 to 

the spray section 12 prior to enabling communication from the outlet port 65 and supply line 19 

to the flowback or return port 66. As depicted in FIGS. 4 and 7, when the electric motor 52 has 

rotated the output shaft 88 to raise the flag switch 89 and valve stem 70 coupled thereto to an 

upper position with the flag switch section 89b in contact with the upper optical sensor 95a, the 

annular seal 75 carried by the valve stem 70 is raised to an open position permitting 

communication of liquid from the main inlet port 60 of the control module to the central and 

transverse passage sections 62, 65 and output port 65 to the spray system 12. The lower E-clip 76 

carries and supports the annular seal 75 to such raised or open position. Simultaneously, the 

lower end of the valve stem 70 is raised and positioned in a closed position in the flowback or 

return port 66, with the annular seal 71 preventing passage of liquid from both the central 

passage 62 and outlet port 60 to the flowback or return port 66.  

[0035] For preventing liquid communication to the outlet port 65 and spray section 12, the 

electric motor 52 is operated in the reverse direction under control for the circuit board 96, 

rotating the output shaft 88 in an opposite direction that lowers the optical switch flag 89 and 

valve stem 70 downwardly to an intermediate position that initially closes both the liquid inlet 

port 60 while flowback and return port 66 remains closed, as depicted in FIG. 8. In such 

intermediate position it can be seen that the annular seal 75 is biased into position closing the 

inlet port 60 while the lower valve stem 70 continues to close the flowback port 66. Continued 

operation of the drive motor 52 and rotation of the output drive shaft 88 further lowers the valve
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stem 70 a sufficient distance that the annular seal 71 at the lower end of the valve stem 70 is 

disposed beyond the reduced diameter flowback or return port 66. During such movement, the 

annular seal 75 remains biased by the biasing spring 78 in its closed position, while the valve 

stem 70 and the E-clip 76 that supports the annular seal 75 continue to move downwardly with 

the valve stem 70 (FIGS. 6 and 9). Upon lowering of the valve stem 70 and optical switch flag 

89 to the level that the flag section 89b contacts the lower optical sensor 95b, the lower end of 

the valve stem 70 and annular seal 65 are disposed beyond the reduced diameter outlet or return 

port 66, thereby enabling communication of any downstream liquid to be drained back through 

the flowback outlet 66 to the return line 20. It will be appreciated that since the inlet port 60 is 

completely closed prior to opening of the flowback or return port 66, there are no bursts or any 

other communication of liquid from the inlet port 60 to the return port 66 and return line 15 

during liquid shutoff to the spray section 12 or other appreciable loss of supply liquid that 

significantly affects reliable monitoring of the liquid chemical or the like.  

[0036] To resume spraying, the drive motor 52 can be operated in reverse direction, raising 

the switch flag 89 and valve stem 70 to a position that first closes the flowback or return port 66 

while the annular seal 75 remains biased in a position closing the inlet port 60 and then upon 

continued raising of the valve stem 70 and to the level that the optical switch flag section 89b 

engages the upper optical sensor 95a. Such further movement causes the E-clip 76 to lift the 

annular seal 75 and open the main liquid supply port 60, as depicted in FIG. 4, for 

communicating liquid to spray section 12.  

[0037] From the foregoing, it can be seen that a valve control spraying system is provided 

that is operable for shutting off and turning on the liquid supply to the spray nozzles without 

unwanted bursts of liquid through the control valve that can affect accurate monitoring of liquid 

chemical usage. The valving system utilizes a single valve stem that is controlled for completely 

shutting off liquid to the spray nozzles prior to enabling drainage of liquid to a return line of the 

spraying system. It can also be seen that the valve control system is relatively simple in 

construction and operation and lends itself to economical manufacture and reliable usage.
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Claims: 

1. A liquid spraying system comprising: 

a liquid spray section having at least one liquid spray nozzle; 

a liquid controller for controlling the flow of liquid from a liquid supply to said 

spray section for discharge from said at least one spray nozzle; 

said liquid controller including a liquid control valve having a valve body with a 

liquid supply port and a liquid flow back port; 

a first liquid supply line for directing liquid from said liquid supply to said liquid 

supply port; a second liquid supply line for directing liquid from said liquid supply port to 

said spray section; a flow back line coupled to said flow back port for directing liquid in 

said second liquid supply line away from said spray section upon termination of the 

supply of liquid to said spray section; 

said control valve having a valve stem; 

said control valve being operable for moving said valve stem between (1) a first 

position that opens said liquid supply port for enabling the direction of liquid from said 

first liquid supply line through said liquid supply port to said second liquid supply line 

and liquid spray section for discharge from at least one spray nozzle while blocking flow 

of liquid through said flow back port to said flow back line, (2) a second position that 

blocks the supply of liquid from first liquid supply line through said liquid supply port to 

said second liquid supply line while continuing to block the flow of liquid through said 

flow back port to said flow back line; and (3) to a third position wherein during 

movement to said third position said valve stem continues to block the flow of liquid 

from said first liquid supply line through said liquid supply port while opening said flow 

back port for allowing remaining liquid in said second liquid supply line to flow back
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through said flow back port and flow back line such that the flow of liquid from said 

second liquid supply line to said liquid flow back line is only possible when said liquid 

supply port is closed.  

2. The liquid spraying system of claim 1 in which said valve stem extends through 

both said liquid supply port and flow back port and in said first position allows the flow of liquid 

from through liquid supply port to said second liquid supply line while simultaneously blocking 

the flow through said flow back port, and in said second position simultaneously blocks the flow 

of liquid through both said liquid supply port and flow back port, and upon movement of said 

valve stem to said third position continues to block the flow of liquid through said supply port 

and then opens said the flow back port for allowing remaining liquid in said second liquid supply 

line to flow to said flow back line.  

3. A liquid spraying system of claim 1 in which said valve stem is threadedly 

supported in said valve body for relative longitudinal movement, and including a motor coupled 

to said valve stem for selectively rotating said valve stem for moving said valve stem between 

said first, second, and third positions.  

4. The liquid spraying system of claim 3 including a control for controlling 

operation of said motor, said control including a switch carried by said valve stem for movement 

with said valve member between said first, second and third positions, and a pair of 

longitudinally spaced sensors on said valve body engageable by said switch for controlling 

operation of said motor and limiting movement of said valve stem between said first and said 

third positions.  

5. The spraying system of claim 1 in which said valve stem carries a first sealing 

member for closing said liquid supply port when said valve stem is in said second and third 

positions and a second sealing member for closing said flow back port when said valve stem is in 

said first and second positions.  

6. The spraying system of claim 5 in which said first sealing member is an annular 

sealing member mounted on said valve member and spring biased for relative movement such 

that upon movement of said valve stem from said first position to said second and third positions
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said first sealing member closes said liquid supply port while allowing continued movement of 

said valve stem to said second and third positions.  

7. The spraying system of claim 1 in which said valve body has an elongated liquid 

flow passage communicating between said liquid supply port and said flow back port; said valve 

stem being mounted for reciprocating movement in said elongated flow passage between said 

first, second and third positions; said second liquid supply line communicating with said 

elongated liquid passage at an intermediate location between said liquid supply port and flow 

back port; and said valve stem when in said first 1 permits the flow of liquid from said liquid 

supply port through said elongated liquid flow passage to said second liquid supply line while 

blocking the flow of liquid through said flow back port to said flow back line, and when in said 

second position blocks the flow of liquid through said liquid supply port to said elongated liquid 

flow passage while simultaneously blocking the flow of liquid from said elongated flow passage 

through said flow back port, and as an incident to movement to said third position opens said 

flow back port for enabling communication of liquid from said second liquid supply line and 

through said elongated passage and flow back port to said flow back line and while continuing to 

block the flow of liquid from said liquid supply through said liquid supply port to said elongated 

passage.  

8. A liquid spraying system comprising: 

a liquid spray section having at least one liquid spray nozzle; 

a liquid controller for controlling the flow of liquid from a liquid supply to said 

spray section for discharge from said at least one spray nozzle; 

said liquid controller including a liquid control valve having a valve body with a 

liquid supply port, a liquid outlet port, and a liquid flow back port; 

a first liquid supply line for directing liquid from said liquid supply to said liquid 

supply port; a second liquid supply line for directing liquid from said liquid outlet port to 

said spray section; a flow back line coupled to said flow back port for directing liquid in
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said second liquid supply line away from said spray section upon termination of the 

supply of liquid to said spray section; 

said control valve having a valve stem; 

said central valve being operable for moving said valve stem between (1) a first 

position that opens said liquid supply port for enabling the direction of liquid from said 

first liquid supply line through said liquid supply port and liquid outlet port to said second 

liquid supply line and liquid spray section for discharge from at least one spray nozzle 

while blocking flow of liquid through said flow back port to said flow back line, (2) a 

second position that blocks the flow of liquid from said first liquid supply line through 

said liquid supply port and outlet port to said second liquid supply line while 

simultaneously blocking the flow of liquid through said flow back port to said flow back 

line; and (3) to a third position wherein during movement to said third position said valve 

member continues to block the flow of liquid from said first liquid supply line through 

said liquid supply port and outlet port while opening said flow back port for allowing 

remaining liquid in said second liquid supply line to flow back through said flow back 

port and flow back line such that the flow of liquid from said second liquid supply line to 

said liquid flow back line is only possible when said liquid supply port is closed.  

9. The liquid spraying system of claim 8 in which said valve body has a liquid flow 

passage communicating between said liquid supply port and said flow back port; and said second 

liquid supply line communicates with said valve body liquid flow passage at a location between 

said liquid supply port and liquid flow back port.  

10. The liquid spraying system of claim 9 in which said valve stem extends through 

said valve body liquid flow passage and both said liquid supply port and flow back port and in 

said first position allows the flow of liquid from through liquid supply port to liquid outlet port 

and second liquid supply line while simultaneously blocking the flow through said flow back 

port, and in said second position simultaneously blocks the flow of liquid through both said 

liquid supply port and flow back port, and upon movement of said valve stem to said third
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position continues to block the flow of liquid through said supply port and then opens said the 

flow back port for allowing remaining liquid in said second liquid supply line to flow to said 

flow back line.  

11. A liquid spraying system of claim 9 in which said valve stem is threadedly 

supported in said valve body for relative longitudinal movement, and including a motor coupled 

to said valve stem for selectively rotating said valve stem for moving said valve stem between 

said first, second, and third positions.  

12. The spraying system of claim 9 in which said valve stem carries a first sealing 

member for closing said liquid supply port when said valve stem is in said second and third 

positions and a second sealing member for closing said flow back port when said valve stem is in 

said first and second positions.  

13. The spraying system of claim 12 in which said first sealing member is mounted 

on said valve stem and spring biased for relative movement such that upon movement of said 

valve stem from said first position to said second position said first sealing member closes said 

liquid supply port while allowing continued movement of said valve stem to said second and 

third positions.  

14. The spraying system of claim 13 in which said valve stem carries a second 

annular sealing member in longitudinally spaced relation to said first sealing member that blocks 

the flow of liquid through said flow back port to said flow back line when said valve stem is in 

said first and second positions and upon movement of said valve stem to said third position is 

carried by the valve stem to a position that opens said flow back port for permitting the flow of 

liquid from said second liquid supply line through liquid outlet port and flow back port to said 

flow back line.  

15. A liquid spraying system comprising: 

a spray boom defining a liquid flow passage and supporting a plurality of spray nozzles 

which each have a discharge orifice in fluid communication with the liquid flow passage;
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a control valve for controlling the flow of liquid from a liquid supply to said spray boom 

liquid flow passage; 

said control valve having a valve body with a liquid supply port and a liquid flow back 

port; 

a first liquid supply line coupled to said supply port for directing liquid from said liquid 

supply to said liquid supply port; a second liquid supply line for directing liquid from said liquid 

supply port to said spray boom liquid flow passage; and a flow back line coupled to said flow 

back port for directing liquid in said second liquid supply line away from said spray boom upon 

termination of the supply of liquid to said spray boom; 

said control valve having a valve member selectively moveable between (1) a first 

position that opens said liquid supply port for enabling the direction of liquid from said 

first liquid supply line through said liquid supply port to said second liquid supply line 

and liquid spray section for discharge from said plurality of spray nozzle while blocking 

flow of liquid through said flow back port to said flow back line, (2) a second position 

that blocks the supply of liquid from first liquid supply line through said liquid supply 

port to said second liquid supply line while continuing to block the flow of liquid through 

said flow back port to said flow back line; and (3) to a third position wherein during 

movement to said third position said valve member continues to block the flow of liquid 

from said first liquid supply line through said liquid supply port while opening said flow 

back port for allowing remaining liquid in said second liquid supply line to flow back 

through said flow back port to said flow back line such that the flow of liquid from said 

second liquid supply line to said liquid flow back line is only possible when said liquid 

supply port is closed.  

16. The liquid spraying system of claim 15 in which said valve body has a liquid flow 

passage communicating between said liquid supply port and said flow back port; and said second 

liquid supply line communicates with said valve body liquid flow passage at a location between 

said liquid supply port and liquid flow back port.
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17. The liquid spraying system of claim 1 in which said valve member is an elongated 

valve stem that extends through both said liquid supply port and flow back port and in said first 

position allows the flow of liquid from through liquid supply port to said second liquid supply 

line while simultaneously blocking the flow through said flow back port, and in said second 

position simultaneously blocks the flow of liquid through both said liquid supply port and flow 

back port, and upon movement of said valve stem to said third position continues to block the 

flow of liquid through said supply port and then opens said the flow back port for allowing 

remaining liquid in said second liquid supply line to flow to said flow back line.  

18. A liquid spraying system of claim 17 in which said valve stem is threadedly 

supported in said valve body for relative longitudinal movement, and including a motor coupled 

to said valve stem for selectively rotating said valve stem for moving said valve stem between 

said first, second, and third positions.  

19. The spraying system of claim 17 in which said first sealing member is mounted 

on said valve stem and spring biased for relative movement such that upon movement of said 

valve stem from said first position to said second position said first sealing member closes said 

liquid supply port while allowing continued movement of said valve stem to said second and 

third positions.  

20. The spraying system of claim 18 in which said valve stem carries a second 

annular sealing member in longitudinally spaced relation to said first sealing member that blocks 

the flow of liquid through said flow back port to said flow back line when said valve stem is in 

said first and second positions and upon movement of said valve stem to said third position is 

carried by the valve stem to a position that opens said flow back port for permitting the flow of 

liquid from said second liquid supply line through liquid outlet port and flow back port to said 

flow back line.
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