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57. ABSTRACT 
A pivot move agricultural irrigation sprinkler system 
in which at least a plurality of longitudinally spaced 
sprinkler heads adjacent the outer end portion of the 
conduit assembly are arranged to distribute the source 
of water within the adjacent portion of the conduit as 
sembly onto the forward portion of the adjacent sprin 
kler head pattern area at an average application rate 
which is greater than the average application rate at 
which the water is applied to the rear portion of the 
adjacent sprinkler head pattern area by a ratio of the 
order of between 1.3 to 1 and 4.0 to 1, the water ap 
plied to the forward portion of the sprinkler head pat 
tern area being distributed with a distribution pattern 
which rises rapidly to a maximum adjacent the leading 
portion of the sprinkler head pattern area and a sprin 
kler head for use in such a pivot move system having a 
pair of generally oppositely directed upwardly and 
outwardly extending outlets, an impulse arm 
mechanism operated by the stream issuing from one of 
the outlets which is smaller than the other larger and 
generally unobstructed outlet, for effecting a step-by 
step incremental rotational movement in one direction 
through an arcuate extent of approximately 180' and a 
reversing mechanism for effecting a reverse movement 
of approximately 180' so that the streams from the 
two outlets will be distributed with a different distribu 
tion pattern and at different average application rates 
within two generally separate semi-circular pattern 
area.S. 

5 Claims, 10 Drawing Figures 
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IMPROVED WATER DISTRIBUTION IN THE 
OPERATION OF PIVOT MOVE AGRICULTURAL 

RRGATION SPRINKLERSYSTEMS 

This invention relates to agricultural sprinkler irriga 
tion and more particularly to improvements in the 
operation of pivot move agricultural sprinkler systems 
embodying step-by-step rotary sprinkler heads so as to 
accomplish a more effective water distribution. 

In recent years, the use of agricultural sprinkler ir 
rigation has become more and more widespread. The 
systems heretofore proposed and now in use can be 
generally identified as belonging to one of two catego 
ries: first, stationary systems; and second, moving 
systems. As these names imply, a stationary system is 
one in which the water is distributed from a plurality of 
sprinkler heads while the sprinkler heads are main 
tained in a stationary position within the field. These 
stationary systems contemplate movement of the sprin 
kler heads to different stationary positions of operation 
within the field, but such movement is accomplished 
while the system is shut down. 
A moving system contemplates the use of some 

means for effecting movement of the position of a 
sprinkler head or a series of sprinkler heads within the 
field during the operation of the sprinkler head or 
sprinkler heads. Examples of moving agricultural ir 
rigation sprinkler systems which are presently commer 
cially available are the so-called pivot move system and 
the traveling sprinkler system. 
A pivot move system conventionally embodies a se 

ries of elongated pipe sections which are flexibly inter 
connected at their ends in communication with one 
another to form an elongated conduit assembly. The 
conduit assembly is connected at one end to a stationa 
ry discharge pipe in the field and supported in a 
horizontal position above the surface of the field by a 
plurality of wheel assemblies spaced longitudinally 
along the conduit assembly. The wheel assemblies are 
usually driven through water motors operated by the 
water under pressure within the conduit assembly to 
move the conduit assembly with a pivotal movement 
about the stationary discharge pipe as an axis. A series 
of sprinkler heads is mounted in communicating rela 
tion to the conduit assembly at longitudinally spaced 
positions therealong to distribute the water onto the 
field during the pivotal movement of the conduit as 
sembly. 

It will be understood that the basic purpose of any 
agricultural sprinkler irrigation system is to distribute a 
source of water to an agricultural field so as to provide 
the field with an amount of water (usually expressed in 
terms of inches) which will effectively enhance the 
growth of the agricultural crop in the field. In general, 
it can be stated that if too much water is applied, run 
off will occur, resulting in crop damage, particularly to 
very young plants. If too little water is applied there 
may be insufficient water penetration within the soil 
resulting in poor crop root development. Con 
sequently, to apply an effective amount of water to the 
field involves the distribution of the source of water to 
every incremental area in a generally uniform amount 
which is sufficient to provide adequate penetration 
without creating surface run-off. 
The operating characteristics of a pivot move system 

are such as to present a wide variation in the water dis 
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tribution requirements. In a pivot move system the 
elongated conduit assembly serves as a means for con 
veying the source of water to the series of spaced sprin 
kler heads communicating with the conduit assembly. 
The series of sprinkler heads serves to distribute this 
Source of water throughout an area which can be con 
veniently referred to as a sprinkler head pattern area. 
This sprinkler head pattern area is considerably less 
than the total area which the system is designed to 
cover. The total area is covered by progressively mov 
ing the sprinkler head pattern area pivotally through 
one revolution or a 360 arcuate extent. The dimen 
sions of the sprinkler head pattern area and the dis 
tribution of water within the sprinkler head pattern 
area determine the effectiveness of the system. The 
width of the pattern area measured in the direction of 
movement of the conduit assembly determines the por 
tion of the operating cycle (one revolution) which con 
stitutes the water application period. In order to main 
tain the application period generally constant 
throughout the area covered, it is usual to provide a 
gradual increase in the width of the sprinkler head pat 
tern in a direction outwardly of the axis. Since this rela 
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tionship must be obtained by utilizing sprinkler heads 
having individual pattern areas which are circular, the 
individual circular pattern areas must be overlapped in 
order to prevent the width from varying from maximum 
to zero as would be the case with non-overlapping cir 
cular pattern areas. Moreover, as individual sprinkler 
pattern areas are overlapped, a problem of uniform dis 
tribution throughout the longitudinal extent of sprin 
kler head pattern area is encountered. This uniformity 
has been conventionally approached by utilizing sprin 
kler heads having an elliptical distribution pattern since 
a pattern of this type minimizes peak application rates 
due to overlap. 
With the above in mind it can be seen that uniform 

variation can not be achieved in actual practice. At 
best, the system is designed to minimize the application 
of water to areas within the sprinkler head pattern area 
which have an excessive accumulated application rate 
due to overlapping and variation in the application 
rates within individual pattern areas. It can be seen that 
so long as the maximum application rate of each in 
dividual sprinkler can be maintained at a sufficiently 
low value, the maximum accumulated application rate 
will not exceed the ability of the soil to accept the water 
and no surface run-off will occur. A problem, however, 
arises because the maximum application rate of sprin 
kler heads increases as the capacity of the sprinkler 
head increases so that when it is necessary adjacent the 
outer reaches of the conduit assembly to utilize sprin 
kler heads of high capacity, the maximum application 
rate approaches a situation where excessive accumu 
lated application rates are created resulting in surface 
run-off. Thus, in those instances where the effect of 
surface run-off is sufficiently damaging that run-off 
must be eliminated, severe limitations on the design of 
the pivot move system are imposed. In such cases, 
either the capacity of the water source must be 
reduced, the operational speed of the system increased 
or the length of the conduit assembly and hence 
coverage area of the system must be reduced. 

It can be seen that the provision of sprinkler head 
means in a pivot move system, which has the capability 
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of operating without run-off beyond the inherent 
limitations of the conventional sprinkler heads of a 
conventional system, would have the effect of increas 
ing the effectiveness of existing systems, either in terms 
of increased capacity, lengthened cycle of operation or 
increased coverage area. 

Accordingly, it is an object of the present invention 
to operate a pivot move system with sprinkler head 
means of the type described so as to obtain the above 
mentioned advantages. This objective is obtained in ac 
cordance with the principles of the present invention 
by distributing the available source of water to the for 
ward portion of the sprinkler head pattern area at an 
average application rate which is greater than the 
average application rate of the water source distributed 
to the trailing portion of the sprinkler head pattern area 
and by distributing the water to the forward portion of 
the sprinkler head pattern area so that the distribution 
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pattern increases rapidly adjacent the leading portion 20 
of the sprinkler head pattern area. In this way the max 
imum accumulated application rates (resulting from 
sprinkler overlap) will occur in the leading portion of 
the sprinkler head pattern area and will thus be applied 
to the soil during the operating cycle of the system at a 
time when the soil is relatively dry and capable of 
receiving water at a relatively higher application rate 
without run-off. 
Another object of the present invention is to effect 

the distribution of water from a step-by-step sprinkler 
head onto an individual pattern area so that the water is 
distributed to one portion of the pattern area at an 
average application rate higher than the average appli 
cation rate of the remaining portion of the pattern area, 
and with a distribution pattern in the one portion which 
is maximum adjacent the periphery and decreases 
toward the axis of the sprinkler head and with a dis 
tribution pattern in the remaining portion which is 
maximum adjacent the axis of the sprinkler head and 
decreases toward the periphery thereof. 
These and other objects of the present invention will 

become more apparent during the course of the follow 
ing detailed description and appended claims. 
The invention may best be understood with 

reference to the accompanying drawings wherein an ill 
lustrative embodiment of the invention is shown. 

In the drawings: 
FIG. 1 is a top plan view of a pivot move irrigation 

sprinkler system embodying the principles of the 
present invention; 

FIG. 2 is a fragmentary side elevational view of the 
pivot move system shown in FIG. 1; 

FIG. 3 is a fragmentary perspective view of a portion 
of the pivot move system shown in FIGS. 1 and 2; 

FIG. 4 is a vertical sectional view of a preferred step 
by-step rotary sprinkler head embodying the principles 
of the present invention; 

FIG. 5 is a fragmentary side elevational view of the 
sprinkler head shown in FIG. 4 illustrating the normal 
inoperative position of the return mechanism in dotted 
lines and the operative position thereof in solid lines: 

FIG. 6 is a fragmentary sectional view taken along 
the line 6-6 of FIG. 5; 

FIG. 7 is a fragmentary sectional view taken along 
the line 7-7 of FIG.5; 
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4 
FIG. 8 is a top plan view of the individual pattern 

area of the sprinkler head with the distribution pattern 
indicated by shade lines; 

FIG. 9 is a graph illustrating the water intake func 
tions of various types of soils; and 

FIG. 10 is a graph illustrating the relationship 
between the water intake function of one particular soil 
and the application rate of a portion of a pivot move 
system embodying the principles of the present inven 
tion in comparison with the application rate of a com 
parable portion of a conventional pivot move system. 

Referring now more particular to FIGS. 1-3 of the 
drawings, there is shown therein a pivot move agricul 
tural irrigation system, generally indicated at 10, which 
embodies the principles of the present invention. As 
shown, the pivot move system 10 includes a pipe or 
conduit assembly 12. One end of the conduit assembly 
is swivelly connected for pivotal movement about an 
upright axis with a vertically extending supply pipe or 
conduit 14. The portion of the conduit assembly 12 ex 
tending outwardly from the supply pipe 14 is supported 
above the ground by a plurality of ground engaging as 
semblies 16 operatively connected with the conduit as 
sembly at longitudinally spaced positions therealong. 
The construction and operation of the assemblies 12 

and 16 as well as the construction of the source pipe 
and the manner in which the source pipe is fed a supply 
of water under pressure is fully disclosed in Zybach 
U.S. Pat. No. 2,604,359. See also Gordan U.S. Pat. No. 
2,893,643, Zybach U.S. Pat. No. 2,941,727 and Harris 
U.S. Pat. No. 3,484,046 for improvements therein. For 
purposes of the present invention, it is sufficient merely 
to note that the conduit assembly 12 is connected in 
communicating relation with the source of water under 
pressure flowing from the source pipe 14 and that a 
portion of the water under pressure flowing in the con 
duit assembly is utilized as a power source for 
propelling each of the ground engaging assemblies 16 
so that the entire conduit assembly is moved in a plane 
parallel with the field about the vertical axis of the 
source pipe at a predetermined rate of speed. A 
detailed understanding of the manner in which this 
function is accomplished can be obtained by reference 
to one or more of the aforesaid patents. It will be un 
derstood that the rate of movement of the ground en 
gaging assemblies increases as their position along the 
conduit assembly from the source pipe increases. It will 
also be understood that the means for converting the 
water under pressure into propulsion movement in 
cludes a compensating mechanism for varying the 
speed of propulsion to accommodate variations in the 
terrain of the field to insure that the conduit assembly 
will be maintained in substantial longitudinal align 
ment. The construction of the mechanism for accom 
plishing this compensating propulsion movement is 
likewise fully disclosed in the above-mentioned 
patents, all of which are incorporated by reference 
herein and to which reference may be had if necessary. 
The pivot move system 10 also includes a series of step 
by-step rotary sprinkler heads, generally indicated at 
20, mounted in longitudinally spaced relation along the 
conduit assembly 12. The sprinkler heads 20 commu 
nicate with the water under pressure within the conduit 
assembly and serve to distribute the water onto the 
field during the operative pivotal movement of the 
system. 
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The series of sprinkler heads 20 include at least a 
plurality of improved sprinkler heads constructed inac 
cordance with the principles of the present invention. 

Referring now more particularly to FIGS. 4-7, as 
shown, each improved sprinkler head 20 includes a 
sprinkler body assembly 34 and a bearing and seal as 
sembly 36 for connecting the sprinkler body assembly 
in communicating relation with a riser pipe or the like 
38 which, in turn, is communicated with a source of 
water under pressure. The bearing and seal assembly 
36 also serves to support the sprinkler body assembly 
34 for rotational movement about an upright or vertical 
axS. 

The sprinkler head 20 also includes an impulse arm 
mechanism, generally indicated at 40, which is opera 
ble, when the sprinkler body assembly 34 is commu 
nicated through the bearing and seal assembly 36 with 
a source of water under pressure, to effect a step-by 
step rotary movement of the sprinkler body assembly 
about its rotational axis in one direction. 
The sprinkler head 20 also includes a reversing 

mechanism, generally indicated at 42, which is opera 
ble when the sprinkler body assembly 34 has been 
moved into a predetermined position of rotation by the 
impulse arm assembly 40, to effect a rapid pivotal 
movement of the sprinkler body assembly in the op 
posite direction from the first-mentioned predeter 
mined position into a second predetermined position. 

Referring now more particularly to FIG. 4, the sprin 
kler body assembly 34 includes a main casting or body 
having a lower inlet portion 44 defining a water inlet 
passage 46 therein. Extending upwardly and outwardly 
from the inlet portion 44 at an angle of approximately 
25 with respect to the vertical is a first outlet portion 
48 having a water outlet passage 50 therein which com 
municates at its lower end with the inlet passage 46 and 
at its outer end with a nozzle member 52 threadedly en 
gaged within the outer end of the outlet portion 48. 

Extending upwardly and outwardly from the inlet 
portion 44 at an angle of approximately 25 with 
respect to the vertical is a second outlet portion 54. 
The outlet portion 54, like the outlet portion 48, in 
cludes an outlet passage 56 which communicates at its 
lower end with the inlet passage 46 and its outer end 
with a nozzle member 58 threadedly engaged within 
the outer end of the outlet portion 54. The axes of the 
outlet passages 50 and 56 and the axis of the inlet 
passage 46 are all disposed within a common vertical 
plane so that the streams issuing from the nozzles 52 
and 58 are directed upwardly and outwardly in sym 
metrical relation to the common plane, each stream 
being displaced with respect to the other approximately 
180 measured arcuately about the axis of the inlet 
passage 46. 
The bearing and seal assembly 36 includes an inner 

tubular member 60 having its upper end exteriorly 
threaded, as indicated at 61, to engage interior threads 
formed on the lower end of the inlet portion 44 of the 
sprinkler body assembly 34. The lower end of the tubu 
lar member 60 is provided with an annular flange 62 
which extends radially outwardly therefrom. Journalled 
on the central outer peripheral portion of the tubular 
member 60 is a riser pipe connecting member 64, the 
lower outer periphery of which is threaded, as in 
dicated at 66, for engagement within cooperating in 
terior threads formed in the upper end of the riser pipe 
38. 
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6 
A lower seal assembly in the form of a pair of outer 

rubber washers 68 and an inner Teflon washer 70 is 
mounted on the inner tubular member 60 between the 
annular flange 62 thereof and the lower end of the 
member 64. A coil spring 72 mounted in surrounding 
relation to the upper end of the inner tubular member 
60 between the lower end of the sprinkler body inlet 
portion 44 and the upper end of the member 64 serves 
to resiliently maintain the washers 68 and 70 in engage 
ment between the members 60 and 64. Preferably, an 
upper sealing assembly including an upper rubber 
washer 74 and a lower Teflon washer 76 is mounted 
between the lower end of the spring 72 and the upper 
end of the member 64. 

It can be seen that the member 64 is thus fixedly sup 
ported on the upper end of the riser pipe 38 and the 
sprinkler body assembly 34 is rotatably supported 
within the member 64 by virtue of its fixed connection 
with the tubular member 60. The spring 72 and sealing 
washers 68, 70, 74 and 76 provide a controlled fric 
tional resistance to the rotation of the sprinkler body 
and at the same time effectively seal the water under 
pressure flowing from the riser pipe 38 through the tu 
bular member 60 and into the sprinkler body 34. 
As shown, the impulse arm mechanism 40 is of 

generally conventional construction and includes an 
arm structure 78 having a cylindrical portion 80 ex 
tending upwardly from the central portion thereof 
which is formed with a throughbore 82, to receive a 
shaft or pin 84. The pin 84 has its lower end fixedly en 
gaged within a bore 86 formed in the upper central por 
tion of the sprinkler head body 34 to thus support the 
impulse arm 78 for pivotal movement about the axis of 
the pin. As shown, the axis of the pin 78 is coincident 
with the axis of the inlet passage 46 and the axis of rota 
tion of the sprinkler body assembly 34. 

Extending upwardly from the upper outer end of the 
outlet portion 48 is an integral impact portion 88 which 
is adapted to be engaged by an adjacent portion of the 
impulse arm 78. The impact portion 88 has an integral 
pin mounting portion 90 extending horizontally from 
the upper end thereof which is centrally apertured, as 
at 92, to receive the upper end of the mounting pin 84. 
A coil spring 94 is mounted in surrounding relation to 
the cylindrical portion 80 of the impulse arm 78 and 
has its upper end connected to the mounting portion 90 
and its lower end connected with the central portion of 
the impulse arm 78 so as to resiliently bias the impulse 
arm in a direction to maintain the arm in engagement 
with the impact portion 88. 
The end of the impulse arm adjacent the outlet noz 

zle 52 is provided with a stream engaging spoon or 
reactant element, indicated at 96. The spoon includes 
an inner portion 98 having a stream engaging surface 
which is disposed in a direction such that when the 
stream impinges thereon the reaction force of the 
stream acts in a direction to move the impulse arm into 
engagement with the impact portion 88. The stream en 
gaging surface of the inner portion 98 is inclined in a 
direction to direct the stream engaged thereby to a 
generally oppositely facing outer stream engaging sur 
face provided on a spaced outer portion 100 which is 
shaped and positioned so that when the stream engages 
the same, the reaction force thereon will act in a 
direction to move the impulse arm 78 away from the 
impact portion 88. 
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The operation of the impulse arm mechanism 40 is 
conventional in nature. Briefly, it can be seen that since 
the reaction force acting on the outer portion 100 acts 
through a greater lever arm than the reaction force on 
the inner portion 98, the impulse arm 78 will be moved 
about its axis in a direction away from the impact por 
tion 88. During this impulse movement, the spring 94 is 
stressed until the pivotal movement of the impact arm 
is completely arrested at which time the spring 94 
serves to effect a pivotal movement of the impulse arm 
in a direction toward the impact portion 88. During the 
latter portion of this return movement the stream issu 
ing from the nozzle 52 will first engage the inner por 
tion 98 which acts in a direction to move the impulse 
arm in a direction to engage the latter with the impact 
portion 88. When the impulse arm 78 impacts or en 
gages the impact portion 88, the sprinkler head as 
sembly will be moved incrementally a predetermined 
arcuate distance under the frictional control of the 
bearing and seal assembly 36. 

In accordance with conventional practice, the op 
posite end of the impulse arm 78 is provided with a 
counterbalancing portion 102 which is of a shape and 
size to provide both weight and wind resistance balance 
to the impulse arm. 
As best shown in FIGS. 5 and 6, the reversing 

mechanism 42 includes a reversing arm 104 provided 
with a transverse bore 106 intermediate the ends 
thereof. The bore rotatably receives one end of a shaft 
108, the opposite end of which is fixedly engaged 
within a boss 110 integrally formed on the upper outer 
end of the outlet portion 54 of the sprinkler body as 
sembly 34. The inwardly extending portion of reversing 
arm 104 is provided with a weight 112 which biases the 
arm 104 to pivot about the shaft 108 in a counter 
clockwise direction as viewed in FIG. S. Pivotal move 
ment of the arm 104 in a counterclockwise direction is 
limited by engagement of the lower surface of the inner 
portion of the arm with a stop lug 114 formed integrally 
on the outlet portion 54 and extending transversely 
outwardly therefrom. 
The inner end of the reversing arm 104 is bifurcated 

as indicated at 116 and apertured to receive a spring 
pin 118. The central portion of the spring pin 118 ex 
tending across the bifurcated end 116 of the arm en 
gages within a slot 120 formed in the outer end of an 
arm 122 of an actuating bell crank lever, generally in 
dicated at 124. The bell crank lever is provided with an 
opening 126 extending transversely through the central 
portion thereof for receiving one end of a pivot pin 
128, the opposite end of which is fixedly mounted 
within a transversely extending boss 130 formed as an 
integral part of the sprinkler body assembly 34. As 
shown, the axis of the pin 128 is generally coincident 
with the intersection of the axes of the outlet passages 
50 and 56 and the inlet passage 46. 
The actuating bell crank lever 124 also includes a 

downwardly extending actuating arm 132, the lower 
end of which is adapted to be selectively engaged by a 
pair of adjustable elements 134 and 136. 
As best shown in FIGS. 5 and 7, each of the elements 

134 and 136 is preferably constructed of a metal rod of 
circular cross-section having its central portion bent 
into a generally circular configuration of a size and 
shape to engage around an upper cylindrical peripheral 
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8 
portion 140 of the member 64. As best shown in FIGS. 
4 and 5 the circular portions are mounted on the cylin 
drical portion 140 with a washer 142 disposed 
therebetween and each element extends generally radi 
ally outwardly from the respective circular portion in a 
position to be engaged by the lower end of the actuat 
ing lever arm 132. The outer end of each element 134 
and 136 may be bent to provide finger engaging por 
tions to aid in the manual adjustment of the elements 
into their desired selected positions of operation. In 
order to retain the elements 134 and 136 in their 
selected positions of operation, a nut 144 is threadedly 
engaged with the upper end of the cylindrical portion 
140. It will be understood that by tightening the nut 
144, the circular portions of the elements 134 and 136 
will be clamped and maintained in the position of ad 
justment to which they have been selectively moved. 
Mounted on the outer end of the reversing arm 104 is 

a reaction element, generally indicated at 146. The 
reaction element includes a generally segmentally 
shaped wall or plate 148 which is secured to the outer 
end of the arm 104 in any suitable manner. As shown, 
the segmental plate 148 forms an integral part of the 
arm structure. The plate 148 includes a portion extend 
ing laterally from the outer end of the arm which is pro 
vided with an angular surface 150. When the reaction 
element 146 is disposed in a position within the stream 
issuing from the outlet nozzle 58, the reaction force of 
the stream on the surface 150 acts in a direction to 
pivot the reversing arm in a clockwise direction as 
viewed in FIG. 5. The clockwise pivotal movement of 
the reversing arm 104 is limited by an adjustable cam 
stop 152. As shown, the cam stop is in the form of a 
disc which is rotatably adjustably mounted on the outer 
end of the outlet body portion 54 by a bolt 154 extend 
ing through the cam stop 152 in eccentric relation and 
engaged within an appropriate boss 156 formed in 
tegrally on the outer end of the outlet portion 54 of the 
sprinkler body assembly 34. 
The reaction element 146 also includes an arcuate 

wall 158 which extends upwardly from the arcuate 
edge of the segmental plate 148. As best shown in 
FIGS. 5 and 6, the arcuate wall 158 is positioned so as 
to be engaged by the stream issuing from the outlet 
nozzle 58 when the reaction surface 150 is disposed 
within the stream. The reaction of the stream against 
the arcuate surface of the wall 158 creates a reaction 
force which acts in a direction to pivot the sprinkler 
body assembly in a counterclockwise direction as 
viewed in FIG. 6. 
The manner in which the reversing mechanism 42 

operates is similar to the operation of the reversing 
mechanism disclosed in commonly-assigned copending 
application Ser. No. 823,026 filed May 8, 1969, now 
U.S. Pat. No. 3,559,887 in the name of Larry P. Meyer. 
Briefly, it will be understood that the reversing arm 104 
is normally biased, as by the weight 112, into a limiting 
position wherein the stop 114 is engaged and the reac 
tion element 146 is disposed out of the path of the 
stream issuing from the nozzle 58 as shown in dotted 
lines in FIG.S. It will also be noted that bell crank lever 
124 is biased by its center of gravity so as to be 
disposed in a limiting position corresponding to the 
above-mentioned limiting position of the reversing arm 
104. 
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The operation of the impulse arm mechanism 4.0 is 
such as to effect an operative clockwise step-by-step 
rotational movement of the sprinkler body assembly 
with respect to the tubular member 64 of the bearing 
and seal assembly 36 (as viewed in FIGS. 6 and 7). 
During this step-by-step rotary movement, the lower 
end of the actuating lever 132 will be moved with the 
sprinkler body assembly into a position of engagement 
with the element 134 fixedly carried by the member 64. 
Further rotational movement of the sprinkler body as 
sembly will effect a counterclockwise pivotal move 
ment of the bell crank lever 124, as viewed in FIG. 5, 
which, in turn, will effect a clockwise pivotal move 
ment of the reversing arm 104, thus moving the reac 
tion surface 150 into the stream issuing from the nozzle 
58, as shown in solid lines in FIG. 5. The reaction force 
created as a result of the impingement of the stream on 
the surface 150 maintains the reversing arm 104 into a 
position limited by the adjustable cam stop 152. At the 
same time, the impingement of the stream issuing from 
the nozzle 58 against the surface of the arcuate wall 
158 will effect a counterclockwise movement of the 
sprinkler body assembly about its pivotal axis, as 
viewed in FIGS. 6 and 7. This pivotal movement which 
is continuous and rapid will occur until such time as the 
lower end of the actuating arm 132 engages the ele 
ment 36 so that further movement will cause a 
clockwise pivoting of the bell crank lever 124, as 
viewed in FIG. 5, which, in turn, effects a counter 
clockwise pivotal movement of the reversing arm 104 
thus moving the reaction element 146 out of the stream 
issuing from the nozzle 158 into the dotted line position 
shown. 
As previously indicated, the pivot move agricultural 

irrigation system 10 utilizes a series of sprinkler heads 
20. In the system shown in FIG. 1, there are 42 heads in 
the entire series. The sprinkler heads vary in size and 
capacity depending upon the position at which they are 
mounted along the conduit assembly 12. In general, the 
size and capacity increase as the distance outwardly of 
the pivotal axis of the system increases. As shown, the 
outermost sprinkler head is preferably of a type such as 
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disclosed in the aforesaid Meyer application. The next 45 
12 heads are of the improved construction described 
above. The remainder of the heads may be of a conven 
tional design, It will be understood that the number of 
heads of improved construction may be varied. 

In accordance with the principles of the present in 
vention, the adjusting elements 134 and 136 of each 
improved sprinkler head are positioned so that the 
sprinkler head will operate under the action of the im 
pulse arm assembly 40 through an arcuate extent of ap 
proximately 180' and be returned by the reversing 
mechanism 42 through an arcuate extent of approxi 
mately 180. Moreover, the positions of the elements 
134 and 136 are so chosen with respect to the direction 
of movement of the conduit assembly 12 that the outlet 
nozzle 58 directs the stream issuing therefrom for 
wardly with respect to the direction of travel during the 
midpoint of the 180 movement. 

OPERATION 

Referring now more particularly to FIG. 1, it will be 
understood that when a source of water available in 
source pipe 14 is communicated with the conduit as 

50 

55 

60 

65 

O 
sembly 12, the conduit assembly will serve to commu 
nicate the source of water to the individual sprinkler 
heads 20 and to the water motors of the ground engag 
ing assemblies 16. By virtue of the communication of 
the source of water to the series of sprinkler heads 20, 
the overwhelming majority of the source water will be 
distributed by the sprinkler heads onto the adjacent 
part of the field within a sprinkler head pattern area 
which, as shown in FIG. 1, includes the total area 
defined by the individually overlapped pattern areas of 
the series of sprinkler heads. The communication of the 
source of water to the water motors of the ground en 
gaging assemblies simultaneously effects a pivotal 
movement of the conduit assembly about the axis of the 
source pipe so as to progressively move the sprinkler 
head pattern area through a circular system pattern 
202. 

As previously indicated, because of these operating 
characteristics of the system, the sprinkler heads ad 
jacent the outer end portion of the conduit assembly 
must have the capability of distributing a relatively 
large quantity of water within a relatively short applica 
tion period. 
The improvements of the present invention are par 

ticularly concerned with the distribution of water under 
these high capacity short application period conditions 
presented adjacent the outer end portion of the conduit 
assembly. Since the last sprinkler presents a special cir 
cumstance which forms a relatively insignificant por 
tion of the entire sprinkler head pattern area, the effect 
of the last sprinkler head is disregarded in the discus 
sion to follow. As previously indicated the 12 sprinkler 
heads adjacent the outermost sprinkler head are of the 
improved construction described above. The improve 
ments in the system secured by these heads can best be 
understood first by reference to the distribution 
characteristics of a single improved sprinkler head and 
then by considering the effect of overlapping these in 
dividual distributions. 
The distribution characteristics of the sprinkler head 

20 can perhaps best be expressed in terms of the 
average application rate and the distribution pattern 
pattern associated with each outlet nozzle. The term 
"average application rate,' when related to the equip 
ment, can conveniently be considered as being equal to 
the amount of water that flows through the sprinkler 
head divided by the total field area to which the water 
is applied (evaporation loss being neglected). The term 
contemplates variations in the actual application rate 
throughout the total area to which the water is applied, 
including zero application rates for short intermittent 
periods within an extended application period. By 
viewing the application rate in this way such variables 
as wind velocity, relative humidity conditions, changes 
in ground contour, etc., all of which can change the ac 
tual distribution of the water coming from a moving 
sprinkler head, can be disregarded. 

If it is assumed that a constant source of water under 
pressure is available, as for example, a given capacity in 
terms of gallons per minute, a sprinkler head which is 
capable of distributing this source of water over the 
greatest area will have the least average application 
rate. It is generally recognized in the art that a given 
source of water under pressure can be distributed from 
a single point to the greatest area by flowing the source 
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through a nozzle which projects the source in a stream 
extending upwardly and outwardly at a known 
predetermined angle (e.g., approximately 25'). Even a 
stationary nozzle of this type would have the capability 
of distributing water at a lower average application rate 
than the same nozzle directed upwardly along a vertical 
axis or an annular nozzle capable of distributing the 
same source throughout a 360 area at the same angle. 

Moreover, with a nozzle capable of distributing the 
source of water upwardly and outwardly in the manner 
set forth above, it is also possible by moving the nozzle 
about a vertical axis to apply the water to an area ex 
tending 360° about the axis. Where this rotary move 
ment is effected at a relatively slow rate as, for exam 
ple, of the order of one revolution per minute, the cir 
cular pattern area to which the source of water is ap 
plied has a maximum radius. On the other hand, where 
this rotation is effected rather rapidly, the radius of the 
circular pattern area decreases. For the reasons set 
forth above, it is well known that sprinkler heads which 
operate at slow rotational speeds, such as conventional 
step-by-step rotary sprinkler heads, have the capability 
of distributing a given source of water with an average 
distribution rate which is considerably below that of 
other types of sprinkler heads, such as whirling sprin 
kler heads or stationary sprinkler heads. 
The vast difference between the average application 

rate of a conventional step-by-step rotary sprinkler 
head in comparison with a conventional stationary 
sprinkler head of comparable capacity is also evident 
when it is considered that the actual or instantaneous 
application rate of a step-by-step rotary sprinkler is in 
termittently being applied to different segmental areas 
of its circular pattern area, whereas the instantaneous 
application rate of a stationary sprinkler head is con 
tinuously applied to the same circular area. Thus, the 
average application rate of a stationary sprinkler head 
is equal to the instantaneous or actual application rate, 
whereas the average application rate of a conventional 
step-by-step rotary sprinkler head is considerably less 
than the instantaneous or actual application rate 
(which is in itself less than that of the stationary sprin 
kler head as noted above) due to the fact that the appli 
cation rate is applied over a greater area over a period 
of time equal to or greater than the time required to ef. 
fect a complete cycle of rotary movement. Moreover, 
the intermittent application of the water throughout a 
single cycle of operation has a somewhat advantageous 
effect due to the inherent characteristic of soil to 
recover its ability to take in more water without run 
off. 
When dealing with the relatively high capacity condi 

tions presented by the outer reaches of a pivot move 
system, it will be understood that sprinkler heads of the 
stationary or whirling type have inherently such high 
average application rates as to be inapplicable to the 
present invention. Thus, the present invention is 
limited to the utilization of sprinkler heads, such as 
step-by-step rotary sprinkler heads having operating 
characteristics capable of delivering a large capacity 
water source at average application rates within a range 
which can be received over an application period of 
one hour or more without excessive run-off. 
Commensurate with the above, it will also be un 

derstood that the average application rate of step-by 
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12 
step rotary sprinkler heads of the same design will in 
crease as the size or capacity of the sprinkler head is in 
creased. In terms of a single nozzle of a single sprinkler 
head, this means that the average application rate will 
increase as the size of the nozzle orifice increases. With 
the above in mind, it can be seen that the sprinkler 
head 20 oriented in the manner described above has 
the capacity of distributing the source of water flowing 
through it to the forward portion of its pattern area at a 
higher average application rate than the rearward por 
tion of its pattern area because of the greater orifice 
area size of the forwardly directed nozzle in relation to 
the orifice area size of the rearwardly directed nozzle. 
In the embodiment shown, the ratio of the relative ori 
fice area sizes of the larger nozzle to the smaller nozzle 
is approximately 2% to 1. This ration can be varied 
within an operative range of the order of between 1.3 
to 1 and 4.0 to 1, a preferred range being of the order 
of between 2 to 1 and 3 to 1. 

It will be understood that these ratios likewise 
represent the ratio of the average application rate of 
the forward portion of the pattern area of the sprinkler 
head to the average application rate of the rearward 
portion of the pattern area. The same ratio exists with 
respect to the sprinkler head pattern area of the system 
which is made up of a series of individual pattern areas 
disposed in fixed overlapping relation. 
The distribution curve within the sprinkler head pat 

tern area measured in the direction of forward travel 
can likewise be related to the equipment by considering 
the condition in which the water flowing through the 
sprinkler head is allowed to leave the structure of the 
sprinkler head. 

In the preferred embodiment shown, the water leaves 
the larger forward outlet nozzle 58 in a relatively unob 
structed condition. That is, the amount of time that the 
reversing mechanism 42 interrupts the flow in relation 
to the time required for the sprinkler head to complete 
an operating cycle is relatively small. On the other 
hand, the water flowing through the rear small nozzle 
52 leaves the sprinkler head in a relatively obstructed 
condition since the impulse arm mechanism 40 con 
tinuously oscillates throughout the cycle of operation 
at a relatively rapid speed of the order of 200 times per 
minute. Consequently, it terms of a complete operating 
cycle the impulse arm mechanism 40 obstructs the flow 
from the rear nozzle a relatively greater proportion of 
the time. 
As is well known in the art of conventional full circle 

step-by-step rotary sprinkler heads, a relatively unob 
structed nozzle in a full circle step-by-step rotary sprin 
kler distributes the water in what is known as a 
doughnut shaped distribution pattern. On the other 
hand, an impulse arm interrupted nozzle of a full circle 
step-by-step rotary sprinkler head distributes the water 
in what is known as an elliptical distribution pattern. 
These patterns when translated to curves on a graph 
plotting application rates in inches per hour against feet 
from the center line of the sprinkler head axis along a 
straight line have shapes which are generally similar to 
the upper half of the profile of a horizontally disposed 
barbell and the upper half of an ellipse, respectively. 
For present purposes these distribution curves in 

dicate the number of inches per hour applied to any 
point or small incremental area along a straight line 
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passing through the axis of the sprinkler head. Thus, in 
the case of an unobstructed nozzle in a full circle step 
by-step rotary sprinkler head, the distribution along the 
line from one end to the other would follow a curve 
which initially increases quite sharply to a point where 
the majority of the unobstructed stream falls on the 
ground, then diminishes rather rapidly to a relatively 
low value which is relatively constant through the axis 
of the sprinkler head and beyond until a similar abrupt 
rise and fall is encountered at the other end of the line. 
On the other hand, the curve relating to a nozzle inter 
rupted by an impulse arm in a full circle step-by-step 
rotary sprinkler head initially increases gradually from 
one end until the center line is reached, where the ap 
plication rate is the greatest. Beyond the center line the 
application rate decreases gradually. In general, it will 
be noted that an unobstructed nozzle will distribute a 
greater amount of water to the periphery of the pattern 
area whereas a nozzle which is continuously obstructed 
by a rapidly oscillating impulse arm tends to distribute 
a greater amount of water toward the center portion of 
the pattern area. 
With the above in mind, it can be seen that by utiliz 

ing the reversing mechanism to maintain the relatively 
unobstructed larger nozzle such that it will distribute 
water to the forward portion of its pattern and the 
smaller relatively obstructed rearward nozzle to the 
rearward portion of its pattern area, the distribution 
pattern of the improved sprinkler head 20 will be as in 
dicated by the shade lines in FIG. 8. The graphic 
representation of this distribution pattern along a line 
extending in the direction of forward movement and 
measured form the leading edge thereof to the trailing 
edge thereof will have a configuration extending for 
wardly of the center line which generally corresponds 
in shape to the shape of the doughnut distribution 
curve of a comparable full circle nozzle extending for 
wardly of its center line. Likewise, the shape of the dis 
tribution curve rearwardly of the center line will cor 
respond to the shape of an obstructed nozzle full circle 
elliptical distribution curve extending from the center 
line to the periphery thereof. 
As previously indicated, an object of the present in 

vention is to achieve a more effective distribution of 
water in known pivot move agricultural irrigation 
systems. Effectiveness in this context contemplates the 
distribution of the source of water over a field area 
within a time period adequate to obtain sufficient water 
penetration into the soil for good crop root develop 
ment while at the same time limiting the amount of 
water applied over the field area throughout the time 
period of application so as to minimize the establish 
ment of any appreciable surface water run-off. A deter 
mination of such effectiveness involves the interrela 
tionship between the amount of water applied per unit 
time, the ability of the soil to accept the amount of 
water applied thereto without appreciable run-off and 
the overall time period during which the water is ap 
plied. 
A graphical interrelationship of these three factors is 

shown in FIG. 9 wherein there is illustrated a family of 
curves obtained by substantially continuously applying 
water uniformly over a predetermined field area at dif 
ferent rates in terms of inches per hour over a period of 
time expressed in terms of minutes and plotting the 
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14 
time at which surface run-off will occur with the dif 
ferent types of such utilizing the different application 
rates. As shown, there are three curves indicated by the 
reference characters A, B and C, representing respec 
tively sandy loam soil, silt loam soil and clay loam soil. 
It will be noted that the shape of the curves is generally 
the same, all indicating that soils generally are capable 
of receiving water at relatively high application rates 
for only a relatively short application period without 
appreciable run-off, but that where the water is applied 
at relatively low application rates run-off will not occur 
over extended periods of application. Moreover, as the 
application rate decreases from such relatively high 
rate to such relatively low rate the time period within 
which run-off will occur increases at a variable rate 
which is initially very small and finally quite extended. 

Expressed in its simplest terms, the underlying prin 
ciple of the present invention is that improved effec 
tiveness can be obtained by distributing the water to 
the field at rates throughout the overall application 
period which vary in a manner approximating the varia 
tion in the application rates throughout the application 
time period represented by an average one of the 
curves shown in FIG.9. 
The application of the aforementioned underlying 

principle to a pivot move system of the type described 
is accomplished in accordance with the present inven 
tion by distributing the source of water to the forward 
portion of the sprinkler head pattern area at a relatively 
higher average application rate than that of the rear 
ward portion and by distributing the source of water to 
the forward portions along a distribution curve mea 
sured in the direction of transverse movement which 
rises relatively sharply at the leading edge portion of 
the sprinkler head pattern area. 

Referring again to the above-described distribution 
curve relating to a single improved sprinkler head 20, 
the distribution curve relating to the series of sprinkler 
heads disposed in fixed spaced overlapping relation can 
be considered generally similar in shape. The greatest 
change in the contour of the distribution curve as a 
result of overlapping of the individual patterns 
throughout the sprinkler head pattern area is to in 
crease the amount of water applied to the part of the 
forward portion of the pattern adjacent the plane of the 
centerlines of the sprinkler heads. 

It will also be understood that the overlapping of in 
dividual patterns has a tendency to even out the dis 
tribution along the longitudinal extent of the sprinkler 
head pattern area. That is, the amount of water 
delivered to any point along a line parallel to the plane 
of the center lines of the sprinkler heads tends to as 
sume the contour of a relatively straight line. While it is 
recognized that there will be variations in the distribu 
tion curve measured longitudinally within the sprinkler 
head pattern area, such variation may be disregarded 
for present purposes. By disregarding such variations it 
can be generally stated that the distribution curve when 
measured in the direction of movement, that is, 
generally transverse to the longitudinal extent of the 
sprinkler head pattern area, will have a distribution 
curve of generally the same shape at any place 
throughout the longitudinal extent where improved 
sprinkler heads 10 are employed. Of course, the mag 
nitude of the curve increases as the position from the 
source pipe increases. 
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Since these distribution curves graphically illustrated 
in terms of average application rates applied 
throughout the adjacent portion of the sprinkler head 
pattern area measured in the direction of travel are also 
a graphical expression of the average application rate 
applied to any point or incremental area within the cor 
responding portion of the system pattern area progres 
sively throughout the entire application period due to 
the forward movement of the conduit assembly, the ef 
fectiveness of the water distribution obtained by the 
improved sprinkler heads 20 in the system can be 
graphically illustrated by superimposing an exemplary 
distribution curve on and average soil intake function 
curve taken from the graph shown in FIG.9. 
Such a composite graphical representation is illus 

trated in FIG. 10. The curve indicated at B is from FIG. 
9. The curve indicated at D represents the distribution 
curve obtained by the system of the present invention 
at a position adjacent the improved heads 20, as, for ex 
ample, at the head which is fourth from the end of the 
conduit assembly 12. This graph also includes the 
graphical representation of the distribution curve in 
dicated at E obtained at a comparable radial position 
by a conventional pivot move system. Specifically, the 
conventional pivot move system represented is of a 
commercially known design having a water source 
capacity in terms of gallons per minute of 1,000 gpm. 
The conduit assembly of the system is approximately 
1,285 feet and has conventional full circle step-by-step 
rotary sprinkler heads spaced along the conduit as 
sembly approximately every 32 feet beginning 10 feet 
from the pivotal axis of the conduit assembly. The last 
sprinkler head is a high capacity reversing sprinkler 
head set to distribute water within a semi-circular pat 
tern area similar to that shown in FIG. 1. It will be un 
derstood that the capacity of the sprinkler heads in 
creases as their position from the pivotal axis increases. 
The system has a cycle of operation of 50 hours per 
revolution. The system of the present invention as 
shown in FIG. 1 is comparable to this system except for 
the elimination of the first sprinkler head and the 
utilization of the 12 improved sprinkler heads 20 at the 
12 penultimate positions adjacent the outer end por 
tion of the conduit assembly. 
With reference to FIG. 10, it will be noted that the 

area beneath the curves D and E represents the total 
number of inches applied to an incremental area of the 
soil over which the particular sprinkler head passes 
during one cycle of operation. In general, it will be 
noted that the area under the curve D is equal to the 
area under the curve E. The incremental portions of 
these curves which are disposed above the curve B 
represent potential surface run-off. The term potential 
surface run-off is used because the point of intersection 
between line B and the distribution curves D and E 
does not designate the precise point at which run-off 
will begin. There will be some lag until the actual soil 
saturation builds up as a result of the previous variable 
application of the curves D and E, whereas the satura 
tion assumed at curve B is as a result of build up at a 
substantially constant application rate equal to that of 
the point online B. 

It can be seen that the incremental area above curve 
B relating to the curve D is considerably less than the 
corresponding incremental area of the curve E. This 
reduction is accomplished by the distribution of the im 
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16 
proved sprinkler heads 20 wherein the distribution rate 
rapidly increases to a maximum in the leading portion 
of the sprinkler head pattern area. In contrast, conven 
tional full circule step-by-step rotary sprinkler heads 
have a maximum application rate adjacent the axis. 
Thus, with the present invention the maximum applica 
tion rate is applied at a time when the soil is relatively 
dry and capable of receiving water at a relatively high 
application rate without appreciable surface run-off. In 
contrast, where the maximum occurs at the midpoint of 
the application period, as in distribution curve E, the 
soil will be substantially saturated and therefore in 
capable of receiving this maximum rate without the 
creation of appreciable surface run-off. 

Thus, it can be seen that the improved distribution of 
the present invention is achieved first by insuring that 
the water is distributed to the forward portion of the 
sprinkler head pattern area at a higher average applica 
tion rate than to the rearward portion thereof and next, 
by applying the water to the leading portion of the 
sprinkler head pattern area along a distribution curve 
which increases sharply to a maximum at a position 
near the leading portion of the sprinkler head pattern 
area. It will be understood that while 180' operative 
and reverse strokes are preferred to obtain this dis 
tribution curve, strokes somewhat less than 180, as for 
example 120, are within the contemplation of the 
present invention. 

It will be understood that insofar as the system of the 
present invention is concerned, the underlying princi 
ples of the present invention can be carried out by 
sprinkler head constructions other than the preferred 
construction described above, as, for example, the 
sprinkler head constructions disclosed in commonly-as 
signed, pending application Ser. No. 56,809, filed con 
currently herewith in the name of Richard E. Hanson 
and Raymond F. Lippitt could be utilized. The im 
proved sprinkler head construction described above is 
preferred, however, including the reversing arm 
mechanism 42, because of its operating characteristics 
of rapidly effecting the return stroke of the sprinkler 
head. It will be understood, however, that it is within 
the contemplation of the present invention to utilize 
conventional return mechanisms. 

It thus will be seen that the objects of this invention 
have been fully and effectively accomplished. It will be 
realized, however, that the foregoing specific embodi 
ment has been shown and described only for the pur 
pose of illustrating the principles of the invention and is 
subject to extensive charge without departure from 
such principles. 
What is claimed is: 
1. In a method of distributing a source of water under 

pressure onto a field made up of soil having the capa 
bility of receiving water without appreciable surface 
run-off at a relatively high average application rate 
when relatively dry and at a relatively low application 
rate when relatively saturated with water with the use 
of a pivot move agricultural irrigation system including 
elongated conduit means for receiving a source of 
water under pressure at one end and conveying the 
water under pressure in a generally horizontal direction 
toward the opposite end thereof, a series of step-by 
step rotary sprinkler heads spaced longitudinally along 
said conduit means in communicating relation 
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therewith for distributing water under pressure within 
said conduit means incrementally onto the field in step 
by-step rotary fashion within overlapping individual 
pattern areas defining a predetermined sprinkler head 
pattern area having first and second portions disposed 
on opposite sides of said conduit means, and means for 
supporting said conduit means above and generally 
parallel with the surface of the field and for effecting an 
arcuate movement of said conduit means about an axis 
adjacent said one end thereof in a direction toward said 
first pattern area portion along a predetermined circu 
lar path in the field while said conduit means is commu 
nicated with a source of water under pressure to dis 
tribute the same onto the field through said series of 
sprinkler heads within a predetermined system pattern 
area substantially greater than said predetermined 
sprinkler head pattern area by progressively moving the 
position of said predetermined sprinkler head pattern 
area within said predetermined system pattern area in 
said direction, the improvement which comprises the 
steps of operating at least a plurality of said series of 
sprinkler heads adjacent the opposite end portion of 
said conduit means so as to distribute the water under 
pressure within the longitudinally adjacent portion of 
said conduit means to the first pattern area portion 
covered thereby with an average application rate which 
is higher than the average application rate in said 
second portion covered thereby by a ratio of the order 
of between 1.3 to 1 and 4.0 to 1 and varying the appli 
cation rate within the first pattern area portion covered 
thereby such that the distribution pattern increases 
rapidly adjacent the leading portion of the sprinkler 
head pattern area covered to an extent sufficient to in 
sure that the maximum accumulated application rate is 
applied to the soil while in a relatively dry condition, 
thus minimizing the creation of appreciable surface 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

18 
run-off. 

2. The improvement as defined in claim 1, wherein 
each of said plurality of sprinkler heads is operated so 
that water under pressure is continuously flowing 
therefrom in a first stream in a direction upwardly and 
outwardly in generally symmetrical relation to a plane 
passing through the axis of rotation and in a second 
stream in a direction upwardly and outwardly in 
generally symmetrical relation to said plane positioned 
on the opposite side of the axis of rotation, the amount 
of water flowing in said first stream being greater that 
the amount of waterflowing in said second stream by a 
ratio of the order of between 1.3 to 1 and 4.0 to 1, and 
so as to be moved about its axis of rotation in repeated 
operating cycles including an operative movement in 
one direction about its axis and a return movement in 
the opposite direction about its axis between two 
predetermined positions of rotation of an arcuate 
distance such that said first and second streams will be 
applied to generally separate corresponding first and 
second segmental pattern areas disposed respectively 
within the first and second portions of said sprinkler 
head pattern area, said first stream being substantially 
unobstructed during the operative movement of said 
sprinkler body so as to be distributed within said first 
segmental pattern area with a distribution pattern 
which is maximum adjacent the periphery thereof and 
d ases toward the axis of said sprinkler body. eges improvement as P. SEER Swherein 
said first and second segmental pattern areas are each 
of an arcuate extent of approximately 180. 

4. The improvement as defined in claim 1 wherein 
said ratio is of the order of between 2 to 1 and 3 to 1. 

5. The improvement as defined in claim 1, wherein 
said ratio is approximately 2% to 1. 
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