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1 

This invention relates to sprinkling and irri­
gation apparatus, and more particularly to self­
propelled apparatus for sprinkling or irrigating 
relatively large sections of. land or the like. 

In sections of the country where the natural 5 
rainfall is not sufficient to cause a maximum 

• growth of crops, it is often desirable and some­
times absolutely necessary to provide additional 
water. This water may be taken from a river or 
lake, perhaps some distance away from the field 10 
in which the crops to be irrigated are being 
grown, and carried through a ditch or the like 
to the field. Or, the water may be obtained from 
an artesian well or other underground source, 
the well sometimes developing sufficient pressure 15 
to make pumps unnecessary, although water 
from an undergroulid table usually must be 
pu,."1lped. In the normal manner of irrigation 
with water from a ditch, the water is directed 
along successive lateral ditches, such as between 20 
rows, and in effect floods the area being irrigated. 
This method is usually satisfactory in the case 
of crops having considerable distances between 
the rows, such as sugar beets, but in the case of 
wheat and. other more .closely spaced crops, the 25 
irrigating ditches may occupy an undue portion 

. of the land. Furthermore, the contour of • the 
land is often such that satisfactory irrigation by 
ditches is quite difficult. This method also tends 
to be unduly wasteful c:if water, such as from run- 30 
off and evaporation from pools. 

Water supplied from a well can be distributed 
to a desired tract of land by irrigation ditches, 

• but more effective and adequate watering can be 
accomplished by sprinkling. the water onto the 35 
land. Sprinkling tends to produce more of a 
soaking effect, such as • in the case of natural 
rainfall, and greater benefits are usually obtained 
by sprinkling with smaller amounts of water for 
a longer period of time. Stationary sprinkling 40 
systems have proven practical for intensely cul­
tivated land, more particularly when flowers, 
vegetables and similar horticultural varieties are 
being grown, but such stationary systems often 
interfere seriously with cultivation, and also are 45 
very expensive to install in relatively large tracts 
of land, such as a quarter section or the like. 

Also, a su:Pply pipe has been laid across a field, 
and individual sprinkling pipes connected there-
to. at various points-, the sprinkling pipes being 50 
set. up for successive areas. However, the posi­
ti<jn of the pipes. must be changed for each new 
area to be sprinkled; the • workmen must walk 
through· the muddy ground to reach the pipes, 
3,ubstaritially the fuU time of two or more work- 55 

2 
men is required, and the task becomes more diffi­
cult as the crop grows higher. 

It has been proposed to take water from an 
artesian well, or water pumped from a well to 
the center of a field to a central supply pipe and 
connect thereto a relatively long distributing pipe 
rotated about the central pipe as an axis, wheeled 
supports being placed at intervals along the dis­
tributing pipe. Previous driving or rotating 
mechanisms proposed have included sets of 
cables wound around drums, for pulling the pipe 
around various portions of the . field, or internal 
combustion engines or electric motors at each of 
the supports. A rather complicated and cum­
bersome overhead trolley suspension system ex­
tending around the periphery of the field has 
also been proposed. • All of these previous pro­
posals have suffered from numerous disadvan­
tages, such as the need for constant attention 
or abnormaUy high initial cost. In addition, 
since a distributing pipe pivoted at the center of 
a quarter section .of land must. be about 1320 
feet long to reach the edge of the field at each 
side, previous distributing pipes, mounted on 
wheeled supports, have been subject to a further 
and serious disadvantage-lack of control of the 
relative position of the supports, as the result of 
a tendency for a support to run ahead or lag 
behind other supports, thus causing misalign­
ment, strains in the pipe and undue strain or 
perhaps breakage of the pipe or associated parts. 

Since water from an irrigation ditch, which 
has flowed for any substantial distance there­
along, usually carries a large amount of silt or 
debris, the apparatus of the present invention 
is particularly applicable to the distribution of 
water obtained from a well or other relatively 
clarified source, although not limited thereto. 

Among the objects of the present invention are 
to provide. novel irrigation or sprinkling ap­
paratus, particularly. useful for relatively large 
tracts of land; to provide such apparatus which 
is an improvement upon those previously pro­
posed, wherein a distributing pipe is moved 
around a centrally located supply pipe;. to pro­
vide such apparatus wherein the distributing pipe 
is supported at intervals and wherein the prob­
lem of misalig·nment of various portions of the 
pipe is overcome; to provide such apparatus, in­
cluding a distributing pipe having supports, 
wherein the tendency for one or more of the sup­
ports to lag behind or run ahead· of other sup­
ports is overcome; to provide such apparatus 
wherein the drive arrangement for the supports 
is considerably simplified; to provide such ap-
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paratus wherein the drive for the supports is 
readily controlled; to provide such apparatus 
which may be left in operation for several days 
or weeks, if desired, and will thereby tend to pro­
vide a soaking effect; to provide such apparatus 5 
which can be operated with a relatively low 
water pressure; to provide such apparatus which 
may be made relatively light in weight, and which 
may be shifted from one tract of iand to another; 
to provide such apparatus which includes a dis- 10 
tributing pipe which may be readily lengthened 
or sho1·tened as desired; and to Pl'.OVide such ap­
paratus which entails a minimum of operational 
and constructional difficulties. 

In general, in sprinlding and irrigation ap- 15 
paratus for a relatively large section or tract of 
land, constructed in accordance with the present 
invention, a distributing pipe is pivotally con­
nected to a central supply pipe and is movable 
around the central pipe as an axis, while a plu- 20 
rality of supports are disposed at spaced posi­
tions along the distributing pipe and a plurality 

• of discharge nozzles are also spaced along the 
distributing pipe for spraying water on the land 
as the distributing pipe moves around. The im- 25 
provements of the present invention include water 
actuated drive means at the supports, which 
drive means are supplied with water from the 
distributing pipe and which preferably discharge 
exhaust water rearwardly and to one or each 30 
side. Such drive means may include a cylinder 
and piston to which water under pressure is 
supplied for movement in one direction, an ex­
haust line leading from the cylinder preferably 
being substantially larger than the inlet line, so .;,3 
that only one direction control valve, i. e. an 
exhaust valve, is necessary. Thus, when the ex­
haust valve is closed the piston will be pushed 
upon and when the exhaust valve is open the 
piston will move down, the inlet line supplying .10 
water continuously but the water running out 
of the discharge line faster than it can come in 
when the exhaust valve is open. 

Another improvement of the p},'esent invention 
lies in a control device at each intermediate sup- 4;, 
port, for automatically controlling the drive 
means in accordance with springing of the dis­
tributing pipe, due to unequal movement at the 
supports, and thereby maintaining the pipe in 
alignment. Such a control device may take the iic) 
form of a tension cable attached to the pipe at 
a point spaced to each side of the support, and 
adapted to determine the position of a regulating 
valve which controls the amount of water sup­
plied to the cylinder inlet line. The speed of 55 
one support, such as the support at the outer end 
of the distributing pipe, is adjusted independent-
ly or set by hand, so that this support will act 
as a "master support" and regulate the speed of 
the entire pipe. Additional improvements in- 60 
elude the use of flexible joints at the supports 
when the distributing pipe itself is relatively in­
flexible, and an outer section which is provided 
with a valve, so that the corner of a rectangular 
area may be irrigated by flooding, by a separate 65 
sprinkling pipe, or in any other desired manner. 

4 
of a distributing pipe and the supports therefor; 

Fig. 3 is a fragmentary vertical section taken 
at the central supply pipe; 

Fig. 4 is a fragmentary elevation on a larger 
scale, partly broken away, of a portion of the 
distributing pipe and one support therefor; 

Fig. 5 is a top plan view of the support and a 
portion of the distributing pipe of Fig. 4; 

Fig. 6 is a side elevation of the support of Figs. 
4 and 5; 

Fig. 7 is a front elevation of an auxiliary sup­
port at the outer end of the distributing pipe; 

Fig. 8 is a side elevation, partly in section, lim­
ited to the drive means for the support of Figs. 
4-6; 

Fig. 9 is a top plan view, limited to a portion 
of the distributing pipe and the tension cable, 
and certain associated parts, for controlling the 
speed of the drive means at the support; 

Fig. 10 is a fragmentary top plan view, partly 
in section, tal;:en at the support, illustrating par­
ticularly an alternative construction in which a 
flexible joint is utilized; and 

Fig. 11 is a fragmentary longitudinal section 
showing an alternative joint. 

As in Figs. 1-3, a relatively long distributing 
pipe D may be mounted on a plurality of sup­
ports S, and connected at the center of the field 
IO to the central pipe C. When rotated around 
the central pipe C, the outer end of the distribut­
ing pipe D will traverse a circular path, such as 
around circle ! I, to spray water on all of the land 
enclosed within circle IL When the field ID is 
square, as shown, the corners 12 are outside circle 
! I and will be unwatered by rotation of pipe D, 
but the corners are very readily watered in. ac-
cordance with special provisions hereinafter de­
scribed. The central pipe C may be supplied 
from a well or other source of relatively clear 
water, i. e. free of floating debris or undue 
amounts of silt, sand, gravel or the like. If pos-
sible, the well is drilled at the center of the field 
IO, and if an artesian well and the water pressure 
is sufficient, no pump will be necessary. If the 
pressure is not sufficient, then a pump must be 
used, which may be a conventional deep well 
pump or the like, such as installed in a pit dug 
behind or slightly to one side of the central pipe 
C. The principal requirements of the pump 
moto:r location is that it does not extend far 
enough above ground to interfere with the rotat-
ing movement of distributing pipe D, which may 
be disposed at a convenient height, such as from 
2 to 6 feet above ground level, thereby passing 
over the crop when grown. When the pump motor 
is installed within the confines of the field, elec-
tric wires thereto may be buried in a ditch, plowed 
for the purpose, and the ground then turned 
thereover. 

Vvhen the well, such as the well 13 in Fig. 1, 
is located outside the field, a pipe 14 leads from 
the well to the central pipe C and is preferably 
buried sufficiently deep so· as not to be damaged 
or dislodged by plowing, cultivating or the like. 
As indicated above, if the water pressure of well 
13 is insufficient, a pump is preferably installed, 
which will usually be located at the well. 

The connection between central pipe C and 
the rotating distributing pipe D, may be a suit-

Additional features of the present invention 
will be apparent from the more detailed descrip­
tion which follows, taken in connection with the 
accompanying drawings, in which 

Fig. 1 is a diagram, on a considerably reduced 
scale, of a field to be sprinkled or irrigated and 
in which is installed apparatus constructed in 
accordance with this invention; 

70 able sealing connection, such as of the type illus­
trated in Fig. 3, in which the central pipe c is 
provided with an exterior, packing attachment 
flange 15 and an interior safety flange t 6, and 

Fig. 2 is a front elevation, on a reduced scale, 75 
the distributing pipe D terminates at its inner 
end in an elbow IT from which depends a ver-
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tical pipe f8, in turn having an outwardly ex­
tending packing flange f 9 at the lower end 
thereof. A packing gland 20, which may be 
attached by a series of bolts 2 f to the exterior 
flange 15 of central pipe C, is adapted to clamp 
packing 22 against packing flange 19, so that 
as vertical pipe 18 and distributing pipe D ro­
tate, there will be no leakage of water. As will 
be evident, many other types of sealing joints 
may be utilized. 

In accordance with the present invention, each 
of the supports S, except the last support S' at 
the outer end of the distributing pipe D, is driven 
by a water actuated drive means M of Figs. 5 
and 6, the water therefor being supplied from 
distributing pipe D through inlet line 23. As 
in Figs. 4-6, each of the supports S may include 
a front driving wheel 24 and a rear supporting 
wheel 25. The axles 26 and 21 for wheels 24 
and 25, respectively, may extend between beams 
28, on the rear ends of which the drive means 
M may be mounted. The wheels 24 and 25 are 
preferably sufficiently wide to support the weight 
of a section of pipe D, such as 200 feet long, but 
preferably are made as narrow as possible to 
reduce the area of growing crop which may be 
prevented from growing by the wheels. A tower 
sti·ucture for a cable 29 which supports pipe D 
to each side of support S, may consist of a pair 
of upright angles 30 bolted together at the top 
and extending down to axles 26 for wheel 24 
and steadied by a pair of braces 31 which extend 
forwardly from the axle 21 of rear wheel 25 and 
also forwardly of upright 29, for a purpose here­
inafter described. The pipe D may be attached 
to the uprights 30, but preferably to the braces 
31 since the latter are more nearly horizontal, 
and also the weight of the pipe may thus be 
disposed rearwardly of the axle of the front 
wheel 24. Pipe clamps 32, or any other suitable 
attaching means may be utilized for the purpose. 
The supports S may be disposed a convenient 
distance apart, such as approximately 200 feet, 
while cable 29 is preferably mounted at its center 
atop the tower formed by uprights 30 and extends 
nearly to the midpoint • between two supports 
S, each outer end of the cable being attached to 
the pipe D, as by a clamp 33 of Fig. 4, or by being 
welded to the pipe D, as in Fig. 5. In addition, 
a plurality of vertical cables 34 extend from the 
cable 2 9 down to the pipe D at suitable points, 
such as spaced equi-distantly between the sup­
port S and the ends of cable 29. As will be 
evident, cable 2 9 is, in effect, a cantilever cable, 
and the section of pipe supported from each 
support S is thus balanced. A detachable joint 
is preferably provided at the junction between 
each of the sections of pipe D, such as by the 
flanges 35 of Figs. 4 and 5, or by a conventional 
union. 

A plurality of sprinkling heads 31 are disposed 
at suitable spaced distances along the pipe D, 
being mounted on rearwardly extending pipes 38, 
which may be provided with shutoff valves 39. 
The sprinkling heads 31 may be of any suitable 
type, such as provided with a nozzle for dis­
charging a jet of water against a flat blade 40, 
which spreads the stream and causes a greater 
area behind the pipe to be watered by each head. 
The sprinkling heads 31 are preferably spaced 
apart in accordance with the width of the stream 
of water discharged from each head, with a 
slight overlap to insure complete coverage, the 
nozzles preferably .. varying in the amount of 
water discharged, in accordance. with the dis-

6 
tance.from the center. That is, nozzles farther 
from the. center may discharge a greater amount 

-of water, or .be spaced closer together, because 
of the greater territory to be covered at a longer 

5 radius. 
The auxiliary support S', at the outer end of 

the pipe D, as in Figs. 2 and 7, is not required 
·to support as much weight as the supports S, 
and therefore may comprise a single wheel 42 

10 -having an axle 43, which extends between a pair 
of uprights 44 connected at the top by a spacer 
45 and carrying a pair of transversely extending 
angles 46, to which the pipe D may be attached 

. by clamps 32'. The extreme end of the pipe is 
15 also preferably provided with a shutoff valve 41, 

which may be utilized in irrigating the corners 
12 of the field, but which is closed during rota­
tion of the pipe D. 

The pipe D is preferably of a sufficient diam-
20 eter, such as six inches, to provide a reservoir 

of water which therefore may be at a low pres­
sure, such as 25 pounds per square inch, so that 

• the pressure at each of the heads 31 will be sub­
stantially the same. The heads 31 preferably 

25 do not discharge large volumes of water, but 
merely enough to approximate a light to medium 
rainfall, so that as the pipe D is rotated slowly 
around the field, the water will have an oppor­
tunity to soak into the ground without forming 

30 a great number of pools, from which an undue 
amount of water may .tend to evaporate. Thus, 
to adequately water the field it may be necessary 
for .the pipe D to consume a number of days, to 
traverse the field completely. In fact, it is con-

33 templated that the apparatus can be set in mo­
tion and run continuously for several days or 
weeks, so that by the end of that time the field 
will be adequately watered.· The apparatus is 
particularly adapted for use with wells having 

,10 -a relatively small rate of flow, such as on the 
order of 200 gallons per minute. When the end 
of pipe D reaches any of the corners 12, or at 
any other desired time, all of the shutoff valves 
39 for the sprinkling heads, and also a shutoff 

45 valve 48 for each of the drive means M (see Fig. 
6) may be turned off, and a separate sprinkling 
pipe or hoses may be connected to the end valve 
47, which may then be opened to permit the cor­
ner 12 to be watered. Or, if the slope and con-

50 figuration of the land is amenable thereto, the 
end valve 4 T may merely be opened and the cor­
ner irrigated. As soon as one corner bas been 
irrigated or sprinkled, the valves 48 for the drive 
means may be opened and the pipe permitted to 

55 continue sprinkling while moving around to the 
next corner 12. If desired, the corners need not 
be irrigated, or a special sprinkling attachment 
may be used which will cover a majority of the 
corner, but perhaps not all. It will be evident, 
of course, that the corners 12 must be sprinkled 60 or irrigated by additional operations but the time 
and difficulty involved is much less than would 
be required to sprinkle or irrigate the entire field, 
and a considerable saving in time and effort is 

65 made, particularly since the device may be left 
operating automatically for many hours or days 
and nights at a time and without any attention 
on the part of the operator. 

Each of the drive means M, as in Figs. 5, 6 
70 and 8, may comprise a single cylinder 50, piv­

otally mounted by a transverse pin 49 on the rear 
end of braces 31, and supplied with water from 
the pipe D through line 23, which may be a rela­
tively small tube. In addition to shutoff valve 

75 48, each line 23 also is provided with a regulat,-
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ing valve 51, which also is preferably adjustable 
to within reasonable limits of the flow which will 
produce approximately the desired speed of trav­
erse, such as one complete revolution around the 
field in a time which corresponds to the amount 
of water to be sprinkled onto the field. Such time 
may vary between a few days and several weeks. 
The cross-sectional area of cylinder 50 is rela­
tively large compared with that of tube 23-, so 
that. water· supplied through tube 23 to the in­
terior of cylinder 59 will cause a piston 52 to 
rise.slowly. As the piston 52 rises, a piston rod 
53:, which is pivotally attached at its upper end 
to a crank 54, in turn pivotally mounted adja­
cent its front end on one of the uprights 30, will 
move the rear end of the crank upwardly, such 
as in the direction of the arxow of Fig. 6, to ro­
tate the front wheel 24 at the same slow rate, 
through a ratchet 55 pivoted to the front end of 
cranI.;:: 54 and the lower end or which is adapted 
to engage ratchet teeth 56 of a wheel 51, of 
smaller diameter than drive wheel 24 but mounted 
thereon at one side. 

A bellows seal 53: may be provided at the. upper 
end of cylinder 50 to prevent dust or the like 
from entering the cylinder and damaging the 
cylinder walls or piston 52. The bellows 58 ex­
pands and contracts during the movement of 
the piston, but preferably is not subjected to any 
water pressure. During upward r.novement of 
crank 64, the ratchet teeth 55 win slide past a 
pawl 5.9, but. on. the return stroke of crank 54, 
as. in. Fig. 8, the pawl 59 will prevent reverse 
rotation of the wheel 5T so that ratchet 55 can 
m.ove. upwardly to engage another tooth • on the 
next.power stroke of crank 54. 

The cylinder 50 is provided with a relatively 
large outlet pipe 61 in which is installed a shut­
off valve 62 and which terminates in a pair of 
discharge spouts 63. When the piston in cylin­
der 50 is being moved upwardly, as in Fig. 6, the 
valve 62 is closed, but when the piston reaches 
the top of the stroke, the valve 62 is opened and 
the water flows from the cylinder at.a faster rate 
than it can enter through the tube 23, thus per­
mitting the piston to move downwardly in the 
cylinder. The discharge spouts 63 are prefer­
ably inclined laterally and rearwardly, so that 
the water discharged from the cylinder will flow 
to each side of the path over which the wheels 
24 and 15 run, thus not only preventing the path 
from becoming muddy, but also discharging the 
water into the crop area to each side of the path. 
The spouts 63 preferably do not extend laterally 
any f1uther than the braces 31, to. provide as 
little interfer.ence as possible with the- growing 
crop. 

Each valve C2. may be opened and closed, auto­
matically in accordance with t..}}e positions 
reached by piston 52: and crank 54, such as by 
a ri£;ht angle toggle lever 64 which is snapped to 
up and down positions by a spring 65, as soon as 
it is moved slightly: past center in: either direction. 
OnG leg of lever, 84 is provided with a pin 66, 
which engages a.. lost-motion slot 61 in a link 68, 
in. turn connected tn handle 69' of valve 62, while 
the other leg of toggle lever 64 is provided with 
a rod 10 having upper and lower adjustable stops 
11. and 12, respectively. Thus,. ·when. the crank 
5.4 is n1oving .upwr.rdly as in Fig:. 6, as soon as 
it encounters µpper stop 11 on rod TO· it will lift 
the. rod and. move:: toggle lever 64: slightly past 
center, whei:eupon spring_ rm will.snap the toggle 
lever 6:4 to the. dotted: position. of. Fig. 6, thereby 
opening the valve 62:. :.At this time, the water 

8 
will begin to drain from cylinder 50, and the 
piston 52 and crank 54 will begin to move down­
wardly, the. parts during downward movement 
being in the relative positions shown in Fig. 8. 

5 As soon as the crank 5!!, which may be weighted 
if desired, engages the lower stop 72 on rod i'll, 
further downward: .. movement will shift toggle 
le:ver 64 slightly past mmter, whereupon spring 
E5 will snap the levar to the dotted. position of 

10 Fig. 8 and valve 62 will be closed. As will be evi­
dent, when valve 62. is closed,. the. water supplied 
under pressure through tube 2S will move the pis­
ton 52: upwardly, at a rate corresponding to the 
flow of water to the cylinder.. This procedure is 

15 repeated over and over again automatically, and 
causes each.support S to advance relatively slowly 
around the field. 

In furthei· accordance with this invention, the 
hyG!raulic drive means M may be automatically 

20 controlled, to maintain each support S substan­
tially in alignment with the other supports, so 
that one section of the pipe D will not run too 
far ahead or behind. the other section. As indi­
cated previously, the outer end support S may be 

25 utilized as a control support, and the speed thereof 
may be regulated through valve 43. Each of the 
other supports S: is provided with an automatic 
tension control device, which includes a tension 
cable 15, which need not be a heavy cable, but 

:::;o need !Je only 1,vire, and each end of which is 
attached to the pipe D' at an equal distance to 
each. side of' the support S, as in Figs. 5 and S. 
The tension cable 75 may pass through a::-i eye 
ms otherwise be operatively connected with a con-

·>·> trol. rod 7 6, preferably providecl with a length 
s,djustment, such as a turnbuckle n, and con­
nected to control handle i8 of regulating valve 
51, so. that valve 5 i will be opened or closed by 
slight increments in accordance with the n:10ve-

,1u ment of rod 16, in turn produced. by tension or 
slack in cable Hi. A coil sprLt1g 79, which extends 
from rod 76 adjacent cable 75 to an arm SIJ, which 
may be mounted on a V-bracket 8 I, in turn 
mounted on the front ends of !Jraces 3 I, normally 

4 ., holds the rod l6 out against the tension of cable 
'15. Tension or slack in cable 15 is produced by 
spriil.ging or. flexing- of pipe D, due to one of the 
supports S running ahead or behind one of the 
adjacent suppo1•ts. Thus, if any one suppo1·t 8 

50 tends to run ahead of the adjacent supports, then 
the pipe D will tend to spring back: from such 
support, thus producing additional tension on 
cable 15" and· thereby moving rod 16 rearwardly 
against the tension of spring 79, to move regulat-

53 ing valve 51 toward closed position. This reduces 
the flow of water through tube 23 to the cylinder 
50, and causes the· support S involved to move at 
a slower rate, which will continue until the adja­
cent supports s. have caught up with it. Also, if 

GO any one support S lags behind the adjacent sup­
por-ts; then the pipe D will tend to spring or flex 
in the opposite direction, thereby producing slack 
in cable 75, which will be taken up by spring 10, 
thereby moving rod· 7& and valve 51 toward open 

G5 position. This will increase the flow of water 
through tube 23 to the cylinder 50 involved, 
thereby increasing the speed of movement of the 
support which increased speed will continue until 
the support has caught up with the adjacent sup-

70 ports. By utilizing one of the supports, such as 
the last support to· the outside; as a "master sun­
port,"· the other supports, through the conti~ol 
devices, will automatically maintain the pipe in 
alignment and the speed of movement thereof 

15 will be automatically maintained in correspond-
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ence with the speed of. movement of the master 
sup Port. • • 

Since water from a well usually has a rela­
tivelY uniform • temperature, the flow thereof 
through pipe D will maintain the pipe at a sub- 5 
stantiallY uniform temperature; but the cable 7 5 
is preferably made of a material such as Invar, 
which has a relatively negligible coefficient of 
expansion. Thus, if the outside temperature 
varies considerably, or the rays of .the sun tend 10 
to heat up· the cable 75, the control device will 
not be seriously affected. In order to achieve as 
light weight. as possible; the pipe D may be made 
of aluminum, or an alloy light in weight. How­
ever, for very large fields, it may be necessary 15 
to use relatively large size pipe, which to with­
stand the stress of being supported at only ap­
proximatelY 200 feet intervals, may require rel­
atively heavy walls and the pipe may be insuffi­
ciently flexible to respond accurately to the con- 20 
dition in which one of the supports S tends to 
run ahead of or behind adjacent supports. In 
such a case, it may usually prove desirable. to 
provide a flexible joint or coupling in the pipe 
D at each of the supports S, two suitable types 25 
of which are shown in Figs. 10 and 11. In Fig. 
10, the abutting ends 82 of sections of pipe D 
extend into a cylindrical sleeve 83 having an 
outwardly and diagonally· extending flange 04 at 
each end, packing 85 being compressed against 30 
the pipes between the flanges 84 and rings 86, 
which are tightened by draw bolts 87. This 
type of coupling provides a flexible joint at the 
support, so that if • the support tends to run 
ahead or behind adjacent supports, a slight bend 35 
in the pipe will tend. to occur at the coupling, 
thereby permitting tension cable 75 to control 
the speed of the support in a manner previously 
described. In Fig. 11, a sleeve 90 is formed of 
rubber, either natural or synthetic, or· other 40 
flexible material, and is reinforced by a metal 
sleeve 91, to connect the two pipe ends 82, again 
providing a flexible joint which· permits a bend 
in a relatively heavy or inflexible pipe. 

The apparatus of this invention may also be 45 
moved from one field to another, merely by dis­
connecting the· joints· between sections, such as 
the flanges 35 of · Fig. 4, and the section with 
each support S nioved to another field. If the 
size of the next field is less than that of the 50 
previous field', one or more of the intermediate 
sections may be ·omitted, • the outer support S 
again being utilized as a master or speed con-
trol support, and the valve 41 being utilized in 
sprinkling or irrigating corners. At the central 55 
pipe C, the sealing joint may be left intact and 
the pipe D disconnected at elbow 11, if desired, 
thus requiring a sealing joint at each field and 
preferably a readily disconnected joint, as by 
flanges or a union at the elbow. When the field 60 
contains a .quarter section, or .160 acres of land, 
the distributing pipe D will . .be 1320 feet long, 
thus involving seven sections • slightly. less than 
200 feet long. For moving such sections from 
field to field, a Special trailer may be utilized, 65 
to be drawn by a tractor, and onto which a sup­
port S may be run and transported lengthwise. 
For larger fields, such as several square miles in 
area, a series of central· supply pipes, connected 
to individual wells, or several central supply 70 
pipes connected to the same well, may be utilized. 

It may happen that the land to be watered is 
relatively hilly, in which event the supports may 
tend to run much faster downhill, thus reducing 
the sprinkling time :l;o;r the ar~ involved. In 75 
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such event, it may be desirable to substitute, for 
drive wheels 24, walking shoes,· such as three in 
number, which are actuated by crank 54, the 
center shoe being moved intermittentlY by the 
crank and the other shoes sustaining, the weight 
while the center shoe is being moved from one 
position to the next. Such shoes: inay be piv­
otaily or slidably mounted, and· actuated by se­
lective links, through the crank 54. Or, if de­
sired, brakes may be associated with the· sup­
ports, to limit the speed thereof. 

From the foregoing, it will be apparent that 
the sprinkling and irrigation apparatus of this 
invention fulfills to a marked degree the re­
quirements and objects hereinbefore set forth. 
The provision of a water actuated drive means 
at each support avoids· any necessity for carry­
ing electrical wires or the like along the dis­
tributing pipe, or of instaHing a relatively. heavy 
internal combustion engine . or motor at each 
support. The use of the same water which is 
being sprinkled onto the field, to drive the dis­
tributing pipe provides a convenient and con­
stant source of po.wer, and none of this water 
is ,vasted since the . discharge from the drive 
means is preferably to each side thereby caus­
ing the discharged water to be supplied to the 
crop. The provision of a hydraulic cylinder and 
piston which requires pressure for movement in 
only one direction simplifies considerably the 
construction of the drive means, and also re­
duces the weight carried by each support; By 
supplying inlet water continuously and utilizing 
a relatively large discharge line; the control 
mechanism for the drive means is reduced to a 
minimum of parts. 

The automatic control of the speed of- each 
support, in accordance with the springing or 
flexure of the distributing pipe, is a feature. of 
considerable importance. By· controlling the 
speed of each support through a simple tension 
cable, the distributing pipe itself can be made 
lighter in weight, since the stresses which would 
otherwise be imposed upon· it by some of • the 
supports tending to run far ahead ·or, behind 
other supports are eliminated or highly mini­
mized. Even with a relatively inflexible pipe, a 
similar control can be ·used, merely by installing 
a flexible coupling or joint at the support. 

There are, of course, other features of construc­
tion of the embodiments illustrated and described 
which are of value, but, in general, considerable 
variation in the actual construction can be made. 
Also, it will be understood that other embodi-:­
ments of this invention may exist; and various 
other changes made, all without departing • from 
the spirit and scope of this invention. 

What is claimed is: 
1. In sprinkling and irrigation apparatus for 

a relatively large section of land or the like, :which 
includes a central water supply pipe, a distri­
buting pipe pivotally connected to said central 
supply pipe and movable around said central pipe 
as an axis, a plurality 6f • supports disposed at 
spaced positions along said.distributing pipe, and 
a plurality of discharge nozzles spaced along said 
distributing pipe for spraying water .onto·the land 
as said distributing pipe· moves ·a1'.ound, the im­
provement which comprises drive means at each 
support; and a control device at each inter­
mediate support for controlling said drive means 
in accordance· with the springing or bending of 
said distributing pipe due to unequal movement 
at said supports, said· control device including 
a tension cable attached-to said distributing pipe 
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at substantially equal distances to each side of 
said intermediate support, and a spring at said 
intermediate support holding said tension cable 
away from said distributing pipe. 

2. In sprinkling and irrigation apparatus, the 5 
improvement defined in claim 1, wherein said 
drive means is water actuated, and said appa­
ratus at each said intermediate support includes 
a regulating valve for controlling the water sup­
plied to said drive means, and a lever connected rn 
between said tension cable and said valve. 

.3. In a sprinkling and irrigation system for a 
relatively large section of land or the like nor­
mally including a central water supply pipe, a 
distributing pipe pivotally connected to said cen- 15 
tral supply pipe and movable around said central 
pipe as an axis, a plurality of supports disposed 
at spaced positions along said distributing pipe, 
and a plurality of discharge nozzles spaced along 
said distributing pipe for spraying water onto the 20 
land as said distributing pipe moves around, the 
improvement which comprises a water actuated 
piston and cylinder on each said support, for 
driving said support; a relatively small inlet and 
supply line from said distributing pipe to one end 25 
of said cylinder; a relatively large water outlet 
line leading from the same end of said cylinder; 
and a valve in said outlet line, said valve being 
closed to cause said piston to move in one direc­
tion and open to permit water to flow out of said 30 
cylinder at a faster rate than supplied through 
said inlet line and thereby permit said piston to 
move in the opposite direction. 

4. In sprinkling and irrigation apparatus, the 
improvement defined in claim 3, including a 35 
crank for driving said support and actuated by 
said piston; a toggle lever for moving said ex­
haust valve to open and closed position; a spring 
for holding said toggle lever in different posi­
tions; and a control rod having adjustable stops 40 
adapted to be engaged by said crank for moving 
said toggle lever to said different positions. 

5. In sprinkling and irrigation apparatus for 
a relatively large section of land or the like, 
which includes a central water supply pipe, a 45 distributing pipe pivotally connected to said cen­
tral supply pipe and movable around said central 
pipe as an axis, a plurality of supports disposed 
at spaced positions along said distributing pipe, 
and a plurality of discharge nozzles spaced along 50 said distributing pipe for spraying water onto 
the land as said distributing pipe moves around, 
the improvement which comprises a plurality of 
supports which include a drive wheel and an 
idler wheel disposed laterally with respect to said 55 distributing pipe; a framework providing a tower 
extending above said drive wheel and connected 
with said rear wheel; a longitudinal cable 
mounted centrally on said tower and extending 
to either side thereof and attached to said distrib­
uting pipe near the midpoint between supports, GO 
said distributing pipe having a detachable joint 
at each said midpoint; spaced vertical cables ex­
tending from said longitudinal cable to said dis­
tributing pipe; water actuated means supplied 65 from said distributing pipe for driving each said 
support; and a wheeled auxiliary support at the 
outer end of said distributing pipe. 

6. In sprinkling and irrigation apparatus, the 
improvement defined in claim 5, including a 70 
water supply line leading from said distributing 
pipe to said drive means at each said support; a 
regulating valve in said line; a lateral tension 
cable connected to said distributing pipe at equal 
distances from each said support except one; a 75 
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spring tending to hold said cable away from said 
pipe; and an adjustable lever connecting each 
said tension cable and the corresponding regulat­
ing valve, for moving said regulating valve toward 
upon and closed positions in accordance with the 
springing or bending of said pipe as one support 
tends to lag behind or travel ahead of adjacent 
supports, thereby to regulate the speed of indi­
vidual supports to maintain said distributing pipe 
in alignment, one of said driven supports being 
adapted to be regulated in speed by setting said 
regulating valve and the remaining driven sup­
ports will tend to maintain alignment therewith. 

7. In sprinkling and irrigation apparatus, the 
improvement defined in claim 6, including a wa­
ter actuated piston and cylinder on each said 
support, for driving said support; a relatively 
small inlet and supply line from said distributing 
pipe to one end of said cylinder; a relatively large 
water outlet pipe leading from the same end of 
said cylinder; a valve in said outlet line, said 
valve being closed to cause said piston to move in 
one direction and opened to permit water to flow 
out of said cylinder at a faster rate than supplied 
through said inlet .line and thereby cause said 
piston to move in the opposite direction; a crank 
for driving said support and actuated by said pis­
ton; a toggle lever for moving said exhaust valve 
to open and closed positions; a spring for holding 
said toggle lever in different positions; and a 
control rod having adjustable stops adapted to 
be engaged by said crank for moving said toggle 
lever to said different positions. 

8. In sprinkling and irrigation apparatus for a 
relatively large section of land or the like, which 
includes a central water supply pipe, a distribut­
ing pipe pivotally connected to said central supply 
pipe and movable around said central pipe as an 
axis, a plurality of supports disposed at spaced 
positions along said distributing pipe, a plurality 
of discharge nozzles spaced along said distribut­
ing pipe for spraying water onto the land as said 
distributing pipe moves around, and drive means 
at each support, the improvement which com­
prises the combination, at each intermediate sup­
port, of means responsive to the springing or 
bending of said distributing pipe at said inter­
mediate support due to unequal movement at 
said intermediate support; means for controlling 
the speed of the drive means at said intermediate 
support; and means connecting said responsive 
means with said control means so as to reduce 
the speed of said drive means when such spring-• 
ing or bending takes place in one direction and 
to increase the speed of said drive means when 
such springing or bending takes place in the op­
posite direction. 

9. In. sprinkling and irrigation apparatus, the 
improvement defined in claim 8, including water 
actu.ated drive means at said supports; a water 
supply line.to said drive means; and a regulating 
valve therefor as means for controlling the speed 
of drive means. 

10. In sprinkling and irrigation apparatus, the 
improvement defined in claim 8, wherein said dis­
tributing pipe is relatively flexible. 

11. In sprinkling and irrigation apparatus, the 
improvement defined in claim 8, wherein said dis­
tributing pipe is relatively rigid, and which in­
cludes flexible couplings at said supports. 

12. In sprinlding and inigation apparatus, the 
improvement defined in claim 8, wherein said dis­
tributing pipe is relatively rigid, and includes 
flexible couplings at said supports comprising 

Almendra - EX1012, Page 009 
PGR2025-00055



2,604,359 
13 

sleeves of resilient material connecting the ends 
of sections of said distributing pipe. 

13. In sprinkling and irrigation apparatus for 
a relatively large section of land or the like, 
which includes a central water supply pipe, a dis- 5 
tributing pipe pivotally connected to said central 
supply pipe and movable around said central pipe 
as an axis, a plurality of supports disposed at 
spaced positions along said distributing pipe, a 
plurality of discharge nozzles spaced along said 10 
distributing pipe for spraying water onto the 
land as said distributing pipe moves around and 
drive means at each support, the improvement 
which comprises the combination, at an inter­
mediate support, of a cable extending to and at- 1.:; 
tached to said distributing pipe at each side of 
said intermediate support and thereby responsive 
to the springing or bending of said distributing 
pipe at said intermediate support due to unequal 
movement at said intermediate support; means 2o 
for controlling the speed of the drive means at 

14 
said intermediate support; and means connect­
ing said cable with said control means so as to 
reduce the speed of said drive means when such 
springing or bending takes place in one direction 
and to increase the speed of said drive means 
when such springing or bending takes place in the 
opposite direction. 

FRANK L. ZYBACH. 

REFERENCES CITED 
The following references are of record in the 

file of this pa.tent: 
UNITED STATES PATENTS 

Number 
1,085,609 
1,150,144 
1,197,534 
1,255,777 
1,966,783 
2,057,217 

Name Date 
Heath ______________ Feb. 3, 1914 
Norton ____________ Aug. 17, 1915 
Norton ____________ Sept. 5, 1916 
Norton ______________ Feb. 5, 1918 
Balaam ____________ July 17, 1934 
Soper ______________ Oct. 13, 1936 

Almendra - EX1012, Page 010 
PGR2025-00055




