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My invention relates to an apparatus for the control of 
?uid ?ow, and more particularly to an apparatus for the 
control of ?uid ?ow in a recirculating system. 
Many normally unstable ?uid emulsions, suspensions 

or the like such as agricultural sprays, coating materials, 
asphalt emulsions or the like are carried in a supply tank 
and applied or distributed by means of pipe or other con 
duit means. These materials may tend to settle out of 
suspension or even, in the case of asphalt, set up in the 
supply tank. 
One method of maintaining a ?uid material substan 

tially uniform in composition and preventing settling out 
of the ?uid suspension is by recirculating a portion there 
of to the storage means, thereby to continually agitate 
and mix the ?uid material. An example of such a recir 
culation method is taught in my issued U.S. Patent 
3,143,295 which relates to agricultural sprays. 
When recirculation means are employed, control of 

pressure in the delivery line is usually very dif?cult. Up 
to the present time, no satisfactory apparatus has been 
suggested which would allow substantially positive control 
over delivery pressure in a recirculating system. 

It is an object of my invention to provide an apparatus 
which will permit substantially positive control over de 
livery pressures in continuous ?uid recirculatory systems. 

It is another object of my invention to provide ?uid 
?ow control apparatus Which is relatively simple to oper 
ate. 

Other objects and advantages of my invention will be 
come apparent to one skilled in the art in the course of 
the following speci?cation and claims when taken with 
the accompanying drawings in Which: 
FIG. 1 is an isometric view of one embodiment of my 

invention; 
FIG. 2 is a sectional elevation taken along 2—-2 of 

FIG. 1; 
FIG. 3 is a sectional elevation taken along 3—3 of 

FIG. 1; and 
FIG. 4 is a plan view illustrating another embodiment 

of my invention. 
In accordance with my invention, I provide a ?uid ?ow 

control apparatus comprising cooperating valve means 
with appropriate plumbing, tubing or the like. My co 
operating valve means comprises a pair of valve portions, 
a delivery valve portion 10, and a recirculation valve por 
tion 11, which are positioned so as to have a common 
operating means such as a lever or handle 12. Action 
or function of the valves is complementary so that when 
one valve is opening the other valve is closing, and vice 
versa. In a recirculating system, it is desirable that the 
recirculation line 14 through the recircultaing valve 11 
is always at least partially open. When the delivery line 
15 is closed o?i, of course, the recirculation line 14 is de 
sirably wide open. Thus, to provide a two-position con 
trol, it is desirable that the operating handle 12 in one 
position close the delivery valve 10 and open the recir 
culation valve 11, and While in the other position the 
operating lever 12 partially opens the delivery valve 10 
while partially closing the recirculation valve 11. In 
order to maintain a recirculation valve 11 at least partial 
ly open at ‘all times, a stop or calibration means 16 is 
provided. This stop or calibration means 16 is prefer 
ably adjustable so that varying pre-determined pressures 
may be obtained at the delivery point. 
The embodiment illustrated in FIGS. 1-3 is directed to 
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2 
an apparatus useful for agricultural spraying. A pair of 
brass ?apper valves are employed as valve means. 
Mounting of the ?apper valves is such that their respec 
tive stems 35 and 36 are substantially coaxial and their 
operating levers extend in substantially parallel closely 
spaced relationship. Operating levers are joined as by a 
nut and bolt 18 therethrough in order to produce the single 
operating lever 12. Valve bodies are joined by means of 
a cross ?tting 19. The cross ?tting 19‘ has an input pres 
sure line 20 and a pressure gauge 22 attached thereto. 
Thus, the pressure line communicates independently with 
the input sides of both valves. The delivery valve com 
municates ‘by means of the delivery line 15 comprising 
pipe and elbow ?ttings with a spray nozzle 23. The out 
put side of the recirculation valve 11 communicates with 
the storage tank by means of recirculation line 14. 

I To facilitate control of the delivery pressure and 
maintain recirculation, a stop or calibrator means 16 is 
provided. In the embodiment shown, a ring bolt thread 
edly engages the unitary operating handle 12 and when 
the handle 12 is in its desired uppermost position, the 
threaded end 24 of the ring bolt contacts the cross ?tting 
19 and prevents the handle 12 from traveling further up 
ward. Threaded engagement of the ring bolt with the 
handle is procured by welding a threaded nut between 
the two lever members. A dual bene?t is thus obtained 
in that the handle members also are welded together to in 
sure co-action. 

In operation, but before spraying, the operating lever 
12 is moved to its downwardmost position, thus closing 
the delivery valve 10 and fully opening the recirculation 
valve 11. A pump is employed to force ?uid from the 
storage means into the cross ?tting 19 rby means of the 
pressure input line 20. Fluid exits the ?ow control ap 
paratus through the open recirculation valve 11. 
To spray, the operating handle 12 is raised to the up 

wardmost position permitted by the stop or calibrator 16. 
Fluid entering the cross ?tting then divides, with a portion 
of the ?uid passing through the partially opened delivery 
valve 10 and thus to the spray nozzle 23, the remainder 
of the ?uid continuing to recirculate. 
The pressure valve 22 mounted in the cross ?tting reg 

isters the pressure under Which the ?uid is being sprayed. 
By adjusting the calibrator or stop 16, the spray pressure 
may be closely controlled. The gauge, of course, does 
none of the actual controlling but is useful ‘as a visual 
indicator of the pressure. The gauge may be dispensed 
with, if desired, once the desired operating pressure has 
been set by means of the stop or calibrator 16. 

Operation of the embodiment of my invention shown 
in FIG. 4 is the same in principle as the embodiment 
illustrated in detail in FIGS. 1-3, although the plumbing 
arrangement is somewhat different. The ?uid pressure 
line 20 communicates with the input sides of the valves 
by means of a T-joint 26. Delivery valve 11 is connected 
to the leg of the T. A linkage 27 connects the valve 
handles or levers 28 to provide co-action, thus closing 
delivery valve 11 when recirculation valve 10 opens and 
vice versa. In this embodiment, the stop or calibrator 
means 30 is mounted on the piping, rather than on the 
operating handle itself. 

If desired, the ?ow control apparatus, including both 
delivery and recirculation valves, may be in a single 
housing. The valves may be of any appropriate type. 
Non-limiting examples of valves which may be employed 
in my apparatus are ?utter valves, ball valves, plug cock 
valves, butter?y valves and the like. 
Both of the embodiments shown in the drawings have 

been successfully employed for the distribution of agri 
cultural sprays of the type which must be recirculated 
to prevent a settling out or coagulation thereof. Excel 
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lent control of the spray pressure is obtained as Well as 
continuous recirculation. 
My ?ow control apparatus is particularly Well-suited 

‘for use in combination with the recirculatory agricultural 
spray apparatus taught in my issued United States Patent 
No. 3,143,295. In such a combination, recirculation of 
the aqueous liquid spray is maintained with positive con 
trol over delivery pressures. The simple, two-position 
operation of my ?ow control apparatus permits operation 
by persons having little or no manipulative skill and is 
thus advantageous over other, more complicated systems. 

Various modi?cations may be made in my invention 
without departing from the spirit or scope thereof and it 
is to be understood that I limit myself only as de?ned 
by the appended claims. 

I claim: 
1. Flow control apparatus comprising complementary 

acting delivery and recirculation valves having stems, 
said valves communicating with a ?uid input line and 
positioned with the stems of said valves in substantially 
co-axial relationship, said valves having lever operating 
means joined to provide a substantially unitary common 
operating means, and calibration means engaging said 
operating means whereby said recirculation valve is main 
tained at least partially open. 

2. Flow control apparatus comprising a pair of comple 
mentary acting ?apper valves having stems and being 
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mounted in opposing fashion with the stems of said valves 
in substantially co-aXial relationship, operating levers at 
tached to said handles and joined together to form a 
substantially unitary common operating means, the input 
sides of said valves being in communication with a ?uid 
input line, said pair of ?apper valves comprising a deliv 
ery valve and a recirculation valve, and a ring bolt 
threadedly engaging said common operating means, there 
by to provide calibration means whereby said recircula 
tion valve is maintained at least partially open. 
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