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[57] ABSTRACT 
The disclosure is directed to a center pivot irrigation 
system capable of operation under high or low water 
pressure and a constant volume sprinkler head therefor, 
which together provide uniform water distribution over 
an agricuJturaJ field notwithstanding the presence of 
hills and valleys in the field, pressure fluctuations of the 
water source, friction losses or the direction or magni­
tude of the wind. The system employs a plurality of 
sprinkler heads each of which provides a constant vol­
ume of water to the annular area over which it travels. 
Because the annular areas increase in size and total 
water requirements with increasing distance from the 
center pivot, the water delivering capacity of each 
sprinkler head is chosen as a direct function of its radial 
distance from the center pivot, thus insuring the same 
water distribution to all points on the field. Each sprin­
kler head is designed to produce a spray pattern that 
extends laterally outward with a predetermined direc­
tional orientation. A vertical tail or rudder associated 
with the sprinkler head acts in weather vane fashion to 
direct the directional spray pattern into the wind at all 
times, thus preventing the water sprny from being 
blown from its intended area, which results in nonuni­
form distribution. The sprinkler heads are also con­
structed for tipping relative to a vertical axis, and aile­
rons extending latera11y from the rudder act to tip the 
head and spray pattern downward to a degree in the 
face of particularly strong winds, thus insuring that the 
water reaches its destination. 

27 Oaims, 19 Drawing Figures 
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IRRIGATION SYSTEM AND VOLUME CONTROL 
VALVE THEREFOR 

2 
watering occurs in the low spots. Thus, the field be­
comes "spotted" with areas which have received too 
little or too much irrigation, and much or all of the 
advantage of low pressure irrigation is lost. This is not, 

This is a division of application Ser. No. 971,038, filed 
Dec. 19, 1978, which issued as U.S. Pat. No. 4,231,523 
on Nov. 4, 1980, which was a continuation of Ser. No. 
765,266, filed Feb. 3, 1977, now abandoned. 

5 of course, conducive to optimum crop yield. 
The inventive irrigation system and sprinkler head 

therefore are the result of an endeaver to develop a low 
pressure center-pivot system capable of uniformly dis­
tributing water over the field notwithstanding differ-

BACKGROUND OF THE INVENTION 

The invention is generally related to water distribut­
ing systems and devices, and is specifically directed to a 
center-pivot, field irrigation system capable of operat-

10 ences in elevation or windy conditions, and that over­
comes high percentage water losses due to evaporation. 

The irrigation system comprises an elevated conduit 
arm that is pivotally connected to a stationary point 
(usually the well pipe), and is powered to rotatably ing at low or high water pressure, and a constant­

volume sprinkler head for such irrigation systems. 15 sweep through and over the field. The system further 
comprises a plurality of sprinkler heads spaced over the 
length of the conduit arm, each of which is constructed 
to create a spray formed from water droplets that are 

Center-pivot irrigation systems typically comprise an 
extremely long water conduit "arm", which is pivotally 
connected at one end to a source of water under pres­
sure. The conduit arm is carried in an elevated position, 
usually by a plurality of radially spaced wheeled towers 20 
which are powered by hydraulic, pneumatic or electri-
cal motors to rotatably sweep the conduit arm through 
and over a circular field. The conduit arm includes a 
predetermined number of water sprinkling heads, 
which are radially spaced over its length and con- 25 
structed to distribute a spray of water on the circular or 
annular field area over which they pass. 

Center-pivot irrigation systems have strongly and 
successfully established themselves in the farming com­
munity. Although initially expensive, they presently 30 
represent one of the most efficient manners of irrigation, 
insuring that most of the crop receives an adequate 
supply of water and thus increasing crop yield. 

For some period of time, center-pivot irrigation sys­
tems have operated at reasonably high water pressure, 35 
typically on the order of 70 psi. This has been environ­
mentally and economically unsound, since such levels 
of operation require more elaborate pumping equip­
ment, as well as conduit and sprinkler heads capable of 
withstanding such pressures. High pressure equipment 40 
is more expensive to operate due to fuel consumption. 
Further. the extreme pressure causes substantial evapo­
ration of the water for at least two reasons, First, the 
water is often propelled through the air for significant 
distances where higher pressures are used, and the more 45 
exposure to the air, particularly when it is dry, the 
greater the degree of evaporation. Secondly, irrigation 
systems of this type often create a spray by directing a 
high velocity water jet against a deflector. The resulting 
spray is a fine mist, at least in part, which is highly 50 
subject to evaporation before it reaches the ground, and 
the problem is severely compounded by windy condi­
tions, which also tend to blow the spray away from the 
intended area. 

Consequently, many of the newer systems have been 55 
designed to operate at low water pressure, typically on 
the order of 20 psi. Lower pressures clearly have the 
advantage of less operating cost, and there is usually less 
evaporation under still conditions. However, evapora­
tion and misdirection of the spray pattern have contin- 60 
ued to be a problem under windy conditions, resulting 

large enough to resist being blown off-course by the 
wind, but not so large as to damage farm plants that may 
be small and fragile after sprouting and during early 
development. 

Because the area of a circular field increases exponen­
tially as the field radius increases, the system must be 
properly designed to insure that the sprinkler heads 
have the capacity to cover the entire field with a suffi-
cient volume of water, and that this predetermined 
volume is uniformly distributed even without elevation 
differences or windy conditions. Thus, assuming that 
the sprinkler heads are equidistantly spaced. each suc­
cessive head in the radially outward direction generally 
must have a greater output capacity since the annular 
area which it overlies is greater than the annular area 
which next precedes it. Stated otherwise, although the 
annular band width of all sprinkler head areas may be 
essentially constant with equidistant spacing, each suc-
cessive area nevertheless increases appreciably because 
its effective radius increases. Accordingly, the output 
capacity of each sprinkler head must be chosen to de­
liver the proper volume of water per unit of time based 
on the specific area which it overlies and serves. 

Although I prefer increasing the output capacity of 
successive sprinkler heads as a function of their radial 
distance from the pivot point, it would be possible to use 
sprinkler heads of the same output capacity and de­
crease the spacing therebetween as a function of in-
creasing radial distance from the pivot point. Because 
the output capacity of my unique sprinkler head can be 
varied much more easily (due to interchangeability of 
control components) than can sprinkler head spacing on 
the conduit arm, the equidistant spacing appoach is 
strongly preferred. This is particularly so since proper 
water distribution is necessarily conditioned on geo­
graphic area, annual rainfall, type of crop and the like. 
Further, many existing systems already have equidis­
tantly spaced sprinkler heads but can be readily con-
verted to the inventive system. 

Having designed the system to be capable of uniform 
and sufficient water distribution over the entire field, 
the problem of pressure fluctuations due to differences 
in elevation can be overcome on an individual sprinkler 
head basis. This is accomplished through the use of a 
volume control device within the sprinkler head that 
maintains a constant volume output even in the face of 

in erratic and nonuniform distribution of water over the 
field. Nonuniform distribution is even more pronounced 
where differences in elevation occur in the field even 
where such differences are not great. A severe pressure 
drop occurs wherever there is any degree of elevational 
difference in the conduit arm. This results in poor water 
distribution in the high areas of the field, whereas over 

65 water pressure fluctuations in the conduit arm. Thus. 
assuming that water under a predetermined minimum 
pressure of sufficient volume is always supplied to the 
conduit arm, the individual sprinkler heads respond to 
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the delivered pressure and distribute the same volume 
of,,,ater in the same spray pattern throughout all phases 
of the operation. 

I have overcome the problem of wind affects by 
designing a sprinkler head that creates a flow pattern 
that is less than 360°, and ,vhich is always directed into 
the wind. This is specifically accomplished with a de­
flector designed to create the desired flow pattern upon 
impingement by a low pressure water jeL The deflector 
is mounted for rotation in an essentially horizontal plane 
and includes a ,vind-sensitive vane that always keeps 
the deflector in a position directing the spray into the 
,vind. The deflector is also constructed to be tipped 
about an essentially horizontal axis, and aileron-like 
devices are alsn included which cause the deflector to 
tip under severe windy conditions, directing the spray 
pattern somewhat downward as well as into the wind. 

4 
FIG. 14 ts a further enlarged fragmentary sectional 

view of the sprinkler head shown in a second operating 
position; 

FIG. 15 is a fragmentary sectional view taken along 
5 the line 15-15 of FIG. 13; 

FIG. 16 is an alternative embodiment in perspective 
view of an auxiliary flow structural component for the 
sprinkler head; 

FIG. 17 is a view in bottom plan of the auxiliary flow 
lO component of FIG. 16; 

FIG. 18 is a further alternative embodiment in per­
spective view of an auxiliary flow structural component 
for the sprinkler head; and 

FIG. 19 is a view in bottom plan of the auxiliary flow 
15 component of FIG. 18. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

I have found that the inventive low pressure, center­
pivot irrigation system employing these unique sprin- 20 
kkr heads successfully combats the problem of uneven 
water distribution and spotty crop production due to 
differences in elevation, windy conditions, friction loss 
and ,vater evaporation. Further, since the sprinkler 
head is designed with component interchangeability in 25 
mind. an irrigation system can be custom designed to 

With initial reference to FIG. 1 a center-pivot irriga­
tion system constructed for operation at low water 
pressures is represented generally by the numeral 11. 
Irrigation system 11 consists of an extremely long water 
conduit "arm", which is made up of a plurality of con­
duit sections 12a-12g which are serially connected to 
permit the flow of water over the entire length. One end 
of the conduit arm is pivotally connected to a source of 

the conditions of a specific field with very little diffi­
culty. 

The inventive irrigation system and sprinkler head 
include a number of additional advantageous structural 
features, ,vhich will become apparent from the draw­
ings and description below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. l is a fragmentary view in side elevation of a 
low pressure, center-pivot irrigation system embodying 
the inventive concept; 

FIG. 2 is a schematic and graphic representation of 
the irrigation system and one-half of the field which the 
system irrigates; 

FIG. 3 is an enlarged view in side elevation of a sprin­
kler head constructed in accordance with the inventive 
concept; 

water under pressure, such as a well pipe, and this con­
nection is generally designated 13 in FIG. 1. The con­
duit arm is carried in an elevated position by a plurality 

30 of wheeled "towers" 14a-14g, the towers being dis­
posed at the interconnection points of the conduit sec­
tions 12a-12g as shown. As such, there are the same 
number of towers as conduit sections, thus providing 
adequate support for the entire length of the water 

35 conduit arm. Supportive structure for each of the con­
duit sections 12a-12g is generally designated 15 in FIG. 
1. 

As is well known in the art. the wheeled towers 
14a-14g are motivated hydraulically, pneumatically or 

40 electrically in a coordinated manner so that the conduit 
arm rotatably sweeps through and over a field relative 
to the center pivot 13. 

FIG. 4 is a view in top plan of the sprinkler head; 
FIG. Sis an enlarged fragmentary sectional view of 45 

the sprinkler head along the line 5-5 of FIG. 4, show-

Each of the conduit sections 12a-12g includes a plu­
rality of water sprinkling or spray heads 16 which are 
equidistantly spaced over the entire length of the water 
conduit arm. With additional reference to FIG. 2, it will 
be seen that the irrigation system 11 is designed to irri­
gate a circular field having a diameter of 2800 feet. 
which is approximately ! mile. Thus, the water conduit 
arm has a radial length of 1400 feet, and each of the 7 
conduit sections 12a-12g is 200 feet long and includes 20 

ing the component construction in detail in a first oper­
ating state; 

FIG. 6 is a further fragmented view of FIG. 4 with 
50 the sprinkler head in a second operating position; 

FIG. 7 is a fragmentary sectional view of the sprin­
kler head taken along the line 7-7 of FIG. 3; 

FIG. 8 is a fragmentary sectional view of the sprin-
kler head taken along the line 8-8 of FIG. 3; 55 

equidistantly spaced spray heads 16 to distribute water 
over its associated annular area. Thus, this particular 
irrigation system includes 140 spray heads which are 
designed to deliver a predetermined volume of water as 
described in further detail below. It will be appreciated FIG. 9 is an enlarged perspective view of a spray 

deflector used in the sprinkler head; 
FIG. 10 is an enlarged fragmentary sectional view of 

an alternative embodiment of portions of the sprinkler 
head; 

FIG. 11 is a fragmentary sectional view taken along 
the line 11-11 of FIG. 10; 

FIG. 12 is a perspective view of a constant-volume 
flow control device used in the alternative sprinkler 
head; 

FIG. 13 is an enlarged fragmentary sectional view 
similar to FIG. 5 of an alternative embodiment of the 
sprinkler head, in a first operating position; 

to the person of ordinary skill that this irrigation system 
is exemplary, and it is possible for the system to be of 
varying lengths, depending on the field size, with vary-

60 ing numbers of conduit sections. The irrigation system 
may also include a greater or lesser number of spray 
heads having different volume flow capabilities, the 
objective being to distribute a predetermined volume of 
water onto the field in a given amount of time as uni-

65 formly as possible. 
As shown in FIG. 2, the circumferential distance 

traveled by each spray head varies significantly based 
on its radial distance from the center pivot 13. The 
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figures extending radially outward to the left in FIG. 2 
represent the circumferential distances traveled by the 
respective towers 14a-14g as they move through the 
field. As an exemplary comparison, the outermost 
tower 14g travels approximately 4398 feet in one revo- 5 
lution of the conduit arm, whereas the innermost tower 
14a travels only 628 feet through the same revolution. 
Thus, the tower 14g travels seven times the distance 
traveled by tower 14a. and a comparison of the volume 
of water distributed by a spray head 16 proximate the 10 
tower 14g and one proximate the tower 14a must reflect 
the difference in travel. Generally, where the spray 
heads 16 are equidistantly spaced over the length of the 
conduit arm, as with the irrigation system 11, the water 
distributing capacity of a given spray head must be 15 
established as a function of its radial distance from the 
center pivot 13. In the preferred embodiment, each 
spray head 16 has a water distributing capacity which is 
directly related to the distance it travels and the annular 
area which it irrigates; and its capacity in this respect is 20 
therefore greater than the spray head 16 which is radi­
ally inboard and less than that of the spray head 16 
which is next radially outboard. It may also be possible 
to arrange the spray head 16 in groups or sets of two or 
three having the same water distributing capacity, with 25 
the set capacity increasing as a function of radial dis­
tance from the center pivot. 

Where each spray head 16 has a different water dis­
tributing capacity, as in the preferred embodiment, I 
also prefer to identify each one with some type of sym- 30 
bol which is visually discernible at a distance. Thus, 
with reference to FIG. 3, the spray head 16 shown in 
side elevation includes the numeral "l ", which quickly 
identifies it as the first or innermost spray head 16 in the 
conduit arm. Of course, the spray head identification 35 
may vary from system to system. For example, rather 
than a progressing continuous number sequence, it may 
be desirable to also identify the spray head by a letter 
which corresponds to the particular conduit section to 
which it belongs; e.g., A-1, 2, 3-20; B-1, 2, 3-20, etc. 40 
The objective of spray head identification is that the 
user be capable of quickly identifying the specific posi­
tion of a specific spray bead simply by observation. This 
is highly important where the system is custom de­
signed to a particular field, and the agricultural user is 45 
not well versed on water distributing capacity in terms 
of outlet orifice sizes, inlet pressures, volume control 
rates and the like. 

FIGS. 3-9 disclose the specific construction of a 
spray head 16 which is uniform throughout the system, 50 
with the exception that some of the components are 
interchangeable to vary its water distributing capacity. 

Each spray head 16 is connected directly to its associ­
ated section of the water conduit arm for fluid commu­
nication therewith. This is accomplished through the 55 
use of an adapter 17 which is rigidly secured to the 
conduit section, as by a threaded connection, and which 
includes a threaded nipple 18 (FIG. 5). Each of the 
spray heads 16 includes an upright housing 21 generally 
taking the form of an enclosed bowl, the lower end of 60 
which defines an internally threaded inlet permitting it 
to be rigidly screwed onto the threaded nipple 18 to 
define a housing inlet. The housing 21 in tum consists of 
a lower bowl portion 22 and a cover portion 23 which 
are threadably or otherwise mated as best shown in 65 
FIGS. 5 and 6. The upper end of the cover 23 defines a 
central outlet disposed in axial alignment with the hous-
ing inlet and the threaded nipple 18. 

A nozzle member 24 of circular cross section and 
having an outlet of predetermined diameter is sized to 
frictionally project through the outlet of housing 21. 
being held in place by a retaining flange 24a. The outer 
diameter of the retaining flange 24a corresponds to the 
inner diameter of a cylindrical member 25 which 
projects axially downward in alignment with the hous­
ing inlet and outlet. Cylindrical member 25 is integrally 
formed with the cover 23 and open at its lower end. A 
conical filter screen 26 is held in place over the open 
end of the cylindrical member 25 by a retaining clip 27 
or other suitable means. 

A ring 28 is secured to the inner surfaces of cylindri­
cal member 25, axially spaced from the end surface of 
the flange 24a to define an annular recess. A resilient 
washer 31 is disposed in the annular space, having a 
thickness generally corresponding thereto. In its normal 
form, resilient washer 31 is concave-convex so that its 
outlet side is spaced from the end surface of the flange 
24a with the exception of a peripheral region of contact 
with the flat undersurface of the flange 24a. Washer 31 
is formed with a fluid control passage 31a which is of 
uniform internal diameter in its normal state, such diam­
eter being somewhat less than the internal diameter of 
the nozzle member 24. 

As described, the resilient washer 31 serves as a con­
trol element to maintain the output of the spray head 16 
at an essentially constant volume notwithstanding fluc­
tuations of water pressure within the water conduit 
arm. More specifically, water entering the housing 21 
through the threaded nipple 18 generally takes the form 
of a water jet. Upon striking the conical screen 26, it is 
dispersed outwardly to exert a uniform force over the 
bottom surface of washer 31. The washer 31 is designed 
to resiliently deform over a predetermined range of 
pressures. In the lower range, the washer 31 maintains 
the conical form shown in FIG. 5, and the control pas­
sage 31a remains in its widest position to permit the 
greatest volume of water to pass therethrough. At the 
higher end of the pressure range, the washer 31 deforms 
toward and ultimately into a flat position as shown in 
FIG. 6, increasingly engaging the flat undersurface of 
flange 24a, with the passage 31a becoming more and 
more restrictive on the inlet side. This has the effect of 
restricting the volume or· water passing through and 
into the nozzle member 24. However, the volume of 
water is essentially the same since the pressure is in­
creased to deliver the same amount of water through 
the smaller passage. 

Between the lowest and highest pressures, the resil­
ient washer 31 deforms in a modulating manner so that 
the proper volume of flow always leaves the nozzle 24. 

The annular space between the outer surface of the 
cylindrical projection 25 and the inner surface of the 
housing 21 serves to capture air, which is compressed 
by the water within the housing 21. This compressed air 
serves as the shock absorber to rapid pressure fluctua­
tions within the water conduit arm, thus preventing 
water vibration. 

As pointed out above, the housing 21 of each spray 
head 16 is rigidly and immovably secured to the associ­
ated conduit section by the adapter 17. Each spray head 
16 also consists of a frame 32 which is movable relative 
to the housing 21 in three respects which are described 
below. Frame 32 consists of a normally vertical upright 
member 33 having three spaced horizontal projections 
34--36. The projections 34, 35 serve as the movable 
interconnection between the frame 32 and housing 21, 
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as best shown in FIGS. 5, 7 and 8. As particularly 
shown in FIG. 7, projection 35 terminates in a collar 
35a which completely encircles the nozzle member 24, 
but which is slightly elongated in its inner dimension to 
permit a limited amount of movement. Similarly, pro- 5 
jeclion 34 terminates in a collar 34a which completely 
encircles the extreme lower end of the housing 21, but is 
even more elongated in its inner dimension to permit a 
greater degree of movement of the frame 32 relative to 
the housing 21. The collars 34a, 35a are in essential 10 
alignment with the vertical axis of the housing 21. As 
particularly shown in FIG. 5, collar 35a rests on and is 
supported by the extreme top of housing 21, and the 
materials from which these respective components are 
formed permit a low friction, bearing relationship so 15 

that the frame 32 may easily be rotated about the verti-
cal axis of the housing 21. Further, by reason of the 
elongated inner dimension of the collars 34a, 35a, the 
movable frame may be tipped on the order of 10° -15° 
(see the broken line representation of FIG. 3), such 20 

tipping movement occurring relative to the bearing 
engagement of the collar 35a relative to the top of hous-
ing 21. As such, the tipping movement is essentially 
rotated about a horizontal axis passing through or proxi-

25 mate the top of housing 21. It will be appreciated that 
this horizontal tipping axis could be more precisely 
defined were the frame 32 to be pivotally pinned rela­
tive to the housing 21. However, I prefer the described 
structure because of its simplicity and economy of man- 30 
ufacture. 

With specific reference to FIGS. 3-6 and 9, the pro­
jection 36 terminates in a bearing member 36a having an 
irregularly shaped bearing passage which slidably re­
ceives a shaft 37 of similar cross sectional shape. The 35 
irregular configuration, which is a segment of a circle 
(FIG. 4) enables the shaft to slide up and down verti­
cally, while at the same time precluding rotation of the 
shaft 37 within the bearing 36a. 

A spray deflector 38 is integrally formed at the bot- 40 
tom of shaft 37, and disposed in overlying relationship 
to the nozzle member 34. Deflector 38 is circular in 
shape in the preferred embodiment, including a central 
recess 38a and a plurality of radially disposed vanes 38b. 
As shown in FIG. 9, the vanes 38b are disposed in the 45 
plane of the recess 38a, and thus cause water received 
from the nozzle member 24 to be deflected radially 
outward into a spray pattern of predetermined configu­
ration. As shown in FIG. 4, the pattern extends circum­
ferentially on the order of 180°; the thickened portion of 50 
deflector 38 immediately rearward of the recess 38a 
(FIG. 9) precluding a spray pattern of greater angular 
circumference. The angular position of the spray deflec-
tor 38 relative to the movable frame 32 causes the re­
sulting spray pattern to be directed away from the 55 
frame 32, as shown in FIG. 4, so that there is no interfer­
ence by the frame with the spray. 

Shaft 37 is sufficiently long to permit the spray de­
flector 38 to drop by gravity to a position engageably 
covering the nozzle 24 (FIG. 5) when the device is not 60 
in operation (i.e., when there is no water pressure). This 
particular feature prevents dirt, insects and other matter 
from entering the nozzle 24 during period of nonuse, 
and subsequently clogging the output of the device. 
Normal operating water pressure will force the spray 65 
deflector 38 upward into the position shown in FIG. 6, 
and it will be maintained in this operating position as 
long as the water jet from nozzle 24 continues. 

8 
Movable frame 32 includes a tail or rudder member 

41 of general triangular configuration which extends 
rearwardly from the vertical member 33. As shown in 
FIG. 4, tail member 41 is uniformly thin in cross section, 
and it is disposed in a vertical plane which bisects the 
spray pattern created by deflector 38. As constructed, 
the tail member 41 causes the movable frame 32 to act as 
a weather vane, sensing the wind direction and pointing 
the spray deflector 38 directly into the wind. This of 
course insures that virtually all of the water emanating 
from the spray pattern falls on the annular area directly 
below the spray head 16 in question, rather than being 
shown by the wind onto another area or away from the 
field entirely. 

With continued reference to FIGS. 3 and 4, a pair of 
generally triangularly shaped ailerons 42 project later­
ally from the angular trailing edge of tail member 41. As 
shown, the greatest lateral dimension of the ailerons 42 
is near the bottom of the tail member 41, and this lateral 
dimension decreases in the upward direction. As con­
structed and disposed, the ailerons 42 are always ex­
posed to a horizontal force component of the wind, and 
the size of the areas which they expose is chosen to 
permit a wind of sufficient velocity to tip the movable 
frame 32 into the broken line position shown in FIG. 3. 
Thus, under strong wind conditions, the spray pattern 
of deflector 38 not only is directed into the wind, but it 
is also directed angularly downward to prevent the 
spray from being blown away. 

The particular construction of the deflector 38 also 
helps in this regard, since it is designed to create a spray 
of water droplets that are large enough to resist being 
blown off course by the wind, as is the case with a fine 
spray mist, but not so large as to damage the crop or the 
field. 

Preferably, the irrigation system 11 is custom de­
signed to the field through the appropriate selection of 
spray heads 16 to accomplish the objective of uniform 
water distribution in the proper amount. As pointed out 
above, the water distributing capacity of the spray 
heads 16 generally increases as a function of radial dis­
tance from the center pivot. However, this is not neces­
sarily a linear relationship. For example, if the field to 
be irrigated includes areas of appreciable difference in 
elevation, it may be desired to provide spray heads 16 
capable of delivering greater volumes of water in the 
higher areas, and spray heads 16 capable of delivering 
lesser volumes of water for the lower areas. This of 
course would take into account the anticipated water 
run off from the higher to lower areas. 

Uniform construction and component interchange­
ability of the spray heads 16 is advantageous in this 
regard. It will be appreciated that the water distributing 
capacity of a spray head 16 is determined by the size of 
passage 31a in the resilient washer 31, as well as the 
inner diameter of nozzle 24. Both of these components 
are readily interchangeable to obtain the desired water 
distributing capacity. If further changes are necessary, 
it is also possible to interchange the cover portion 23 
having an outlet of lesser size. 

In operation, water is supplied to the irrigation sys­
tem 11 at the center pivot 13 at approximately 20 psi. 
The system is designed for a minimal pressure drop 
from the center to the outermost point in the conduit 
arm with the system on flat ground. Stated otherwise, 
essentially uniform pressure appears at each of the spray 
heads 16 where there is no difference in elevation over 
the length of the conduit arm. Thus, when differences in 
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elevation appear, such as between the towers 14a and 
14f of FIG. 1, the resilient washer 31 of each spray head 
16 will deform appropriately to maintain a constant 
volume of water from the nozzle 24. This insures that 
the proper amount of water falls on the annular area 5 
which a particular spray head 16 overlies. The spray 
heads 16 always face into the wind due to tail member 
41, to insure that all water falls on the associated annu-
lar area; and the ailerons 42 cause the device to tip 
angularly downward under strong wind conditions to IO 
prevent the spray from blowing away. 

eludes a modified upper or cover portion 142 which is 
threadably received by the lower portion 22 in sealed 
relation as in other embodiments. However, the cover 
142 does not include an integrally formed cylindrical 
member 25. Rather, a separate cylindrical member 143 
is provided which serves to establish a controlled auxil-
iary flow under low pressure conditions. The upper 
portion of auxiliary flow member 143 defines a nozzle 
member 143a and the lower cylindrical portion 143b 
serves to house a resilient washer 31. The auxiliary flow 
member 143 is constructed for interchangeability. with 
the outer diameter of the nozzle 143a corresponding to 
the inside diameter of the housing outlet opening to 
permit a press fit. As shown in FIGS. 9 and JO, the outer 

FIGS. 10-12 disclose an alternative embodiment of 
the resilient washer, the modified form being generally 
designated 131. With respect to unmodified structure, 
like numerals represent the respective components. 15 top surface of the lower cylindrical portion 143b abuts 

the inside bottom surface of the cover portion 142, and 
the inner top surface, which is annular in shape, defines 
a control surface with which the washer 41 cooperates. 

Resilient washer 131 is designed to permit a greater 
flow of water in its undeformed state through the provi­
sion of auxiliary flow passages. To this end, resilient 
washer 131 is constructed to be essentially flat in its 
undeformed state, presenting a flat inlet surface 131a to 20 
the incoming water. The outlet face 131b, however, 
takes the form of a shallow conical recess capable of 
being deformed into engagement with the associated 
nozzle member 24. A passage 132, having a uniform 
cross section in the undeformed state, connects the 25 
surfaces 131a, 131b. 

As best shown in FIG. 11, the outside diameter of 
resilient washer 131 is slightly less than the inside diam­
eter of cylindrical member 25, thus creating an annular 
space 133 therebetween. The washer 131 is maintained 30 
in a centered position through the inclusion of three 
identical legs 134, which are equiangularly spaced on its 
outer peripheral face and integrally formed therewith. 
As shown in FIGS. 10 and 12, each of the legs 134 has 
an axial dimension slightly greater than the thickness of 35 
the washer 131, which causes the washer 131 to be 
axially spaced from the flange 24a as indicated by the 
reference numeral 135. 

The thickness of the legs 134 is chosen so that the 
resilient washer 131 is frictionally retained within the 40 
cylindrical member 25. Alternatively, a retaining ring 
28 could be used, although it would have to be circum­
ferentially discontinuous to permit the passage of water 
in the annular space 133. 

As constructed, with the resilient washer 131 in its 45 
undeformed state, water passes not only through the 
passage 132, but also through the annular space 133 and 
axial space 135 to increase the overall volume. This of 
course occurs when water pressure in the conduit arm 
has been decreased and the output volume needs to be 50 
maintained constant or increased. As water pressure 
increases, the resilient washer 131 deforms, thus chang-
ing the size of the passage 132 and, as a result, maintain-
ing the volume constant. When water pressure builds up 
sufficiently, the conical surface 131b begins to engage 55 
the flange 24a, thus cutting off the auxiliary volume 
through the annular space 133. Operation of the device 
and system is otherwise the same. 

FIGS. 13-15 disclose an alternative embodiment of 
portions of the sprinkler head which accomplish auxil- 60 
iary flow in the low pressure state in a different manner. 
With respect to unmodified structure in FIGS. 13-15, 
the same numerals appearing in previous embodiments 

With additional reference to FIG. 15. the lower cy­
lindrical portion 143b has formed therein a pair of auxil­
iary flow channels 143c which are generally semicircu­
lar in cross section and diametrically opposed. Each of 
the flow channels 143c comprises a shallow groove 
which extends axially upward on the inner face of the 
cylindrical portion 143b. and then radially inward to a 
"blind" or dead end position on the control surface 
before it reaches the outlet of the nozzle 143a. As will 
become apparent, it is essential that the auxiliary flow 
channels 143c extend radially inward to some degree, 
although the distance may vary with the particular 
application. 

The resilient washer 31 is frictionally received by the 
inner surface of the lower cylindrical portion 143b, as 
shown in FIGS. 13 and 14. FIG. 13 depicts the sprinkler 
head 141 in a lov,, pressure operating state, in which the 
magnitude of water pressure entering the device is inca-
pable of flexing the resilient washer 31. Consequently, 
the washer 31 remains in its unflexed or unstressed state, 
with the opening therethrough remaining of constant 
diameter to pass the maximum volume of water. The 
auxiliary flow channels 143c increase the volume of 
water passing through the nozzle outlet in this low 
pressure operating state by creating a bypass flow 
around the resilient washer 31. 

This auxiliary flow continues as long as the water 
pressure continues to be low. As soon as water pressure 
increases, the resilient washer 31 begins to flex toward 
face engagement with the inside top surface of the 
lower cylindrical portion 143b. Thus, as the control 
passage of the resilient washer 31 becomes more restric­
tive, as shown in FIG. 14, the washer 31 itself also 
progressively decreases the bypass flow through the 
auxiliary channels 143c until it reaches its flattened 
position as shown in FIG. 14. In this position, the upper 
face of the washer 31 fully engages the inside top con­
trol surface of the auxiliary flow member 143, thus 
completely terminating the bypass flow. 

The annular area between the cylindrical member 143 
and the housing 21 retains a pocket of air for shock 
absorbing purposes in the same manner as the previ­
ously described embodiments. 

FIGS. 16 and 17 disclose an alternative embodiment 
of the auxiliary flow member, which is represented 
generally by the numeral 151. The sole difference with are again used, with the modified structure bearing new 

reference numerals. 
The overall device, which bears the general reference 

numeral 141, includes an upright housing 21, of which 
the lower bowl portion 22 is the same. Housing 21 in-

65 the auxiliary flow member 141 resides in the inclusion of 
eight auxiliary passages 151c rather than two such pas­
sages. The auxiliary passages 151c are equiangularly 
spaced to provide uniform, balanced flow. The in-
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creased number of passages increases the volume of 
\vater passing through the nozzle outlet with the sprin­
kler head operating at minimum pressure. 

12 
5. The apparatus defined by claim 1, wherein the 

spray head devices are of uniform construction. 

FIGS. 18 and 19 disclose a further alternative em­
bodiment of the auxiliary flo\v member, which is repre- 5 
sented generally by the numeral 161. This device in­
cludes four equiangularly spaced auxiliary passages 
161c each of which has a circumferential width greater 
than its radial depth. and thus has a greater flow capac­

6. The apparatus defined by claim I, wherein the 
volume control means comprises a resilient washer 
having a control opening disposed in alignment \-Vith the 
housing means outlet, the resilient washer having a 
normal unstressed state in which the control opening 
permits the flow of a maximum volume of water, and a 
range of stress states in which the control opening be-

ity than one of the passages 151c. The passages 161c also 
extend axially upward along the inner cylindrical sur­
face of member 161, thereafter tapering radially inward 
in a "blind" end. 

It \Viii be appreciated that interchangeability of the 
au.-...iliary flm.v members 141, 151, 161 permits selection 
appropriate ro the volume of auxiliary flow required. 
Thus, for a particular agricultural field. an irrigation 
system can be custom designed through appropriate 
selection of the auxiliary flo'.v devices. 

\Vhat is claimed is: 
I. Apparatus for uniformly irrigating a field, compris­

ing: 

JO comes progressively restrictive, the resilient washer 
being disposed within the housing means so that incom­
ing water acts on and stresses the water as a function of 
water pressure. 

7, The apparatus defined by daim 6 wherein the 
15 resilient washer is normally concave-convex and is 

stressable toward a flattened state. 
8. The apparatus defined by claim 6 wherein the 

housing means includes a cylindrical member project­
ing internally from the housing means outlet and in 

20 general alignment therewith, the resilient washer being 
retainably disposed within the cylindrical member. 

(a) longitudinal conduit means having one end pivot­
ally connected to a stationary point in the field and 
arranged for connection to a source of water under 25 

9. The apparatus defined by claim 8, wherein the 
cylindrical member is disposed in alignment with the 
housing means inlet. 

10. The apparatus defined by claim 9, wherein the 
side wall of the cylindrical member is spaced from the 
internal wall of the housing, whereby air may be caught 
therebetween to act as a shock absorbing cushion to 
incoming water. 

pressure; 
(b) means for moving the longitudinal conduit means 

through the field as a rotating sweep arm relative 
to the stationary point; 

11. The apparatus defined by claim 10, wherein a 
screen member is disposed over the lower free end of 
the cylindrical member. 

(c) a plurality of spray head devices spaced over the 30 
length of the longitudinal conduit means, each in 
fluid communication with the longitudinal conduit 
means and constructed to deliver a predetermined 
volume of water onto an underlying area of the 
field as the longitudinal conduit means sweeps 
through the field; 

12. The apparatus defined by claim 11, wherein the 
screen member is conical in shape, the concave side 

35 thereof facing the housing means inlet to uniformly 
distribute water over the inlet face of the resilient 

(d) each spray head device having a water distribut- washer. 
ing capacity which is selected as a function of its 
radial position on the longitudinal conduit means 
and the size of its associated underlying area, and 40 

13, The apparatus defined by claim 8, wherein the 
housing means comprises a control surface with which 
the outlet side of the resilient washer cooperates. 

compnsmg 
(i) enclosed housing means defining an internal 

chamber, a fluid inlet adapted for connection to 
said longitudinal conduit means for receiving 
water into the chamber, and an outlet con­
structed and arranged to issue a jet of water 
therefrom; 

(ii) volume control means disposed in the internal 
chamber for controlling the jet of water so that 
the volume output from the outlet is substantially 
constant; 

(iii) water deflecting means disposed for impinge­
ment by the jet of water and constructed to de­
flect the water outward into a predetermined 
flow pattern; 

(iv} and frame means associated with the housing 
means for carrying the water deflecting means in 
overlying relation to the outlet. 

2. The apparatus defined by claim 1, wherein the 
water distributing capacity of the spray head devices 
increases as a direct function of radial distance from the 
stationary point. 

3. The apparatus defined by claim 2, and further com­
prising means for uniquely identifying each spray head 
device in relation to its water distributing capacity. 

4. The apparatus defined by claim 2, wherein the 
spray head devices are equidistantly spaced over the 
length of the longitudinal conduit means. 

14. The apparatus defined by claim 13, and further 
comprising means for normally spacing the outlet side 
of the resilient washer from the control surface and 
from the cylindrical member to permit an auxiliary flow 

45 thereby when the resilient washer is not fully stressed. 
15. The apparatus defined by claim 14, wherein the 

spacing means comprises a plurality of leg members 
integrally formed on the peripheral face of the resilient 
washer and extending beyond its outlet side, the ends of 

50 the leg members engaging the control surface and de­
formable with increasing water pressure to permit con­
trolled engagement of the outlet side of the resilient 
washer with the control surface to progressively de-

55 
crease said auxiliary flow. 

16. The apparatus defined by claim 6, wherein the 
resilient washer is removably retained within the en­
closed housing means to permit interchangeability 
thereof. 

17, The apparatus defined by claim 6, wherein the 
60 resilient washer in its unstressed state defines a conical 

surface facing the housing means outlet, the resilient 
washer being stressable by water pressure so that the 
conical surface approaches flatness. 

18. The apparatus defined by claim 6, wherein the 
65 housing means further comprise an essentially flat con­

trol surface proximate the housing outlet, the resilient 
washer having a peripheral region that normally 
contacts said flat surface in sealing relation, and increas-
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ingly engages the flat surface as it is stressed to its flat­
tened state. 

19. The apparatus defined by claim 6, wherein the 
control opening of the resilient washer is smaller than 
the housing means outlet. 5 

14 
connecting the spray head device to the longitudinal 
conduit means. 

25. The apparatus defined by claim l, wherein: 
(a) the frame means of said spray head device com­

prises a side member and a top member, said top 
member having a collar integrally formed therein; 

(b) and the water deflecting means comprises 
20. The apparatus defined in claim 1, wherein the 

outlet is defined by a nozzle member projecting through 
an opening in the housing means and retainably dis­
posed within the cylindrical member. 

21. The apparatus defined by claim 20, wherein the 10 

nozzle member is removably disposed in the housing 
means opening to permit interchangeability thereof. 

(i) a circular member defining an undersurface 
constructed to deflect the jet of water laterally 
outward; 

(ii) and a shaft projecting axially outward from said 
circular member, said shaft being retainably re­
ceived within the collar of said top member. 

22. The apparatus defined by claim 1, wherein the 
housing means comprises two interchangeable, matable 
sections. 

23. The apparatus defined by claim 22, wherein the 
housing means inlet and outlet are alignably disposed in 
different housing means sections. 

24. The apparatus defined by claim 1, wherein the 
spray head device further comprises a threaded fitting 
integrally formed with srud enclosed housing means for 

26. The apparatus defined by claim 25, wherein the 
15 outlet of said housing means is defined by a nozzle mem­

ber removably retained by said housing means, said 
nozzle member being interchangeable with other nozzle 
members to vary said water distributing capacity. 

27. The apparatus defined by claim 25 or 26, wherein 
20 the shaft of said water deflecting means is removably 

retained within said collar. 
* * * * 

25 
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