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10 Claimis: 
This invention relates to a system for period 

ically discharging a desired quantity of liquid, 
such as water for irrigation purposes. . . ???? ? 
More particularly, the system contemplates the 

provision of a number of outlet sprinkler heads, 
together with controls so arranged that these 
heads are operated in succession. In some in 
stances, before the last of the series of dischargi ing stations has completed its period of activity, 
a new cycle of operations can be automatically 
started, to cause all of the discharge sprinklers to: 
be again operated in sequence... and in the same 

It is one of the objects of this invention to pro 
vide a system of this character that is simple and 
reliable in operation. . . . . . 

Stich systems are useful for example, in water 
ing golf courses. In such cases, the sprinkler. 
heads are preferably made rotary, so as to spread 
the water over a circle defined by the trajectory 
of the stream. It is another object of this inven 
tion to make it possible to increase the trajectory 
of the stream, without the necessity of any added: 
elements. .????????????? ? ? ? ? ? ? ? ? ?? .. - ? . . . . . . . .???? 

It is still another object of the invention to make it possible to reciprocate the sprinkler head 
back and forth over an arc, by the aid of a simple 
and inexpensive mechanism. . . . . . . 

It is still another object of this invention to utilize the pressure of the water for opening, and 
closing the sprinkler heads in succession. 

It is still another object of the invention to 
connect the sprinkler heads insequence in such 
manner that they are automatically operated in 
sequence, the succeeding head being opened as: 
soon as the preceding head has completed its pe 
riod of delivery. . . . . . . . . . . . . . . . . . 
This, invention possesses. many other advan 

tages, and has other objects which may be made. 
more easily apparent from a consideration of 
several embodiments of the inventions. For this 
purpose there are shown several forms in the drawings accompanying and forming part of the 
present specification. These forms.shall now be 
described in detail, illustrating:the general prin 
ciples, of the invention; but it is to be: understood , 
that this detailed, description is not to be taken 
in a limiting sense, since the scope of the inven 
tion is best defined by the appended claims. 

Referring to the drawings: . . 
Figure. 1 is a longitudinal sectional view of a 

sprinkler head, and its valve control mechanism, incorporating...the-invention; 
Fig.2 is a fragmentary elevation, the sprin 

10 

25 

(C1.299 -2) 
part thereof, and with some of the parts in sec 
tion; 
Fig. 3 is a detail sectional vie 

plane 3-3 of Fig.1; 
w, taken along the 

Fig. 4 is a detail sectional view, taken along the 
plane 4-i-4 of Fig 1; AA JJS S A SAS q qeS S AAAAA AAS ASASA AAAAS 

Fig. 5 is a detail sectional view, taken alóng the 
plane 5-5 of Fig.1; :-)': ' ???:?........... ???? ???? ? ? ? ? ? ?? ?? ??? ?? ??? ….... , , .??? : ; 

Fig. 6 is a sectional view, taken along the plane 6-6 of Fig. 1: . 
fisa detail sectional view, taken along the 

i???ali view, taken along the plane 
entary sectional view, taken 

Eaken along the plane Fig.10 is a sectional vi 
16-0 of Fig.1; ??? ?? ?? ????? . . . . . . " ... ?: ? ?? ? ?? ??.?7- .? ??? $? ? ? ::-:- 

Fig.1.1 is a sectional view, takenº allong the plane. 
i - if of Fig. 1, and with some of the parts 
broken aw?y; * - ...?? ?? 5 . ? -3 ??? ?? 1 : ? ... -- . : - : - . . . . 

Fig. 12 is an enlarged detail developed sectional 
view of the nozzle wheel, shown in Fig.11 
Fig.13 is a fragmentary sectional view 
Fig.1, of a modified form of their 

is 

20 

a sectional view, taken along the plañ? 
štail sectional vieý, taken alóng 

f5 of Fig.14 and shown as devel 
30 

Idetailed section of another mód 

35 

In Figs. 1 to. 12 inclusivë, o?e form óf the sprin 
kler head is shown as utilized in the distribution system. Thusa.conduit is arranged, as ill llyyyyt yM yyS S YS y y yyyyyyy ye y yylLL 0S 40 

having axes directed above the horizontal, so as kl?rapparatus shown in Fig.1, showing the valv? 55 tot provide a proper tråjectory for the stream 

  

  

  



2 
ejected from these members if and 2. They can 
conveniently be fastened in place from the inside 
of the top portion 7, since this top portion 7 is 
releasably connected to the hollow body 8, as by 
the aid of the threaded portion 3. 
The hollow body 8 is formed with an annular 

bottom fiange 4, as well as a downwardly di 
rected central sleeve. 5 through which the water 
enters into the body 8. The central sleeve 5 is 
preferably mounted for rotation in the top cover 
Í S of the casing 5. For this purpose the top cover 
6 can be provided with a vertical extension f7, 
and an apertured top flange 8 through which 
the sleeve f3 extends. 

In order to form a protecting apron around 
the sprinkler head, a tubular extension 9 is pro 
vided, fastened as by threads at its lower end to 
the exterior of the cover 6. This apron 9 can 
be provided with an appropriate upper flange 2 
arranged to be flush with the top 7 of the sprin 
kler when the sprinkler is in the retracted posi 
tion shown in Fig. 1. 
The Sprinkler head can, if desired, be urged 

upwardly by the pressure of the water passing 
through the aperture 6 into the mechanism. In 
this way it is possible, while the sprinkler is in 
active, to have it lowered below the turf if the 
sprinkler is used on a golf course or similar 
grounds; and to rise or 'pop up' in order to clear 
the grass when it is in use. To permit this rise, 
the sleeve 5 is further guided within a sleeve or 
hub 21, as by the aid of a lower flange 22 extend 
ing around the bottom edge of the sleeve 5. A 
sealing washer 23 can be placed inside the an 
nular space 24 between members 5 and 21. This 
washer 23 is restrained against removal by the 
top flange 8 of the extension 7. The washer 
23 can be assembled inside of sleeve member 2 
prior to the joining of sleeve f 5 in the bottom of 
the sprinkler head 8. The water acts against the 
flange 22 to raise it so that the entire Sprinkler 
head is elevated and within the limits prescribed 
by the flange 8. · · 
Furthermore, a mechanism is provided for ro 

tating the entire sprinkler head when water en 
ters through the aperture 6. For this purpose the 
water serves to rotate a bucket wheel 25. This 
bucket wheel is shown most clearly in Fig. 10. 
It is joined to a hub 26 rotatably mounted upon 
a vertical stub shaft 27 extending through the 
hub 26. The bucket wheel is geared to the sprin 
kler head 8 for driving it in a manner to be here 
inafter described. Water is fed in the proper 
direction to actuate bucket wheel 25 by the pro 
vision of a nozzle structure or wheel 28, shown 
in detail in Figs. 1 and 12. This nozzle struc 
ture is held tightly against rotation within the 
casing. 5, and is urged against a shoulder 29 pro 
vided by a fitting 30. This fitting 30 is formed 
integrally. With the valve seat member 4, and is 
threaded into conduit 3. This conduit 3 in turn 
is joined in fluid tight relationship with the con 
duit i by * the aid of an appropriate coupling 
structure 32. W 

The nozzle member 28 is confined against 
shoulder 29 by a spacer ring 33 placed above it. 
This ring can be a split resilient band frictionally 
engaging the interior of casing 5. Furthermore, 
this nozzle structure includes a downwardly ex 
tending socket member 34 in which the extension 
35 of bucket wheel 25 is rotatable. The shaft 27 
is also supported within the downwardly extend 
ing portion 34. - ? 
The nozzle member 28 is shown in this instance 

as having an upper and lower portion 36 and 37 

2,393,091 
respectively,defining in this instance six nozzle 
openings 38 having an axis oblique to the top 
surface of the nozzle structure 28. The nozzle 
structure 28 is made in two parts, so that it may 
be formed of appropriate castings, and to make 
it possible to remove the cores required to form 
the nozzle apertures 38. Furthermore, the planes 
of division 39 between the upper and lower plates 
36 and 37 around the nozzle apertures 38, are 
Substantially transverse to the axes of the aper 
tures So that accurate abutting surfaces can be 

4:3 

53 

60 

75 

formed between the two plates 36 and 37 around 
these apertures. 

It is apparent that water passing through aper 
ture 6 emerges above the nozzle structure 28 ad 
jacent the periphery of this nozzle structure and 
acts to rotate the wheel 25 by pressure against the 
buckets 40. This motion is reduced so as to im 
part a comparatively slow rate of rotation of 
Sprinkler head 8, as by the use of planetary gear 
ing. 
For example, the bucket wheel 25 can be pro 

vided with an upper flange 4?. This fiange can 
carry a planetary pinion 42 on a stub shaft 43. 

; This planetary pinion 42, at its lower portion, acts 
on a stationary internally toothed wheel 44 where 
by a positive rotation of pinion 42 is obtained. 
This Wheel 44 is held firmly against rotation be 
tWeen Spacer rings 33 and 45 in contact with 
the interior cylindrical surface of casing 5. The 
upper portion of pinion 42 meshes with a rotat 
able internal gear wheel 46. This gear wheel has 
a different number of teeth than the stationary 
Wheel 4. For example, if gear wheel 44 has 

, thirty-one teeth and gear wheel 46 has thirty 
two teeth, it is obvious that bucket wheel 25 must 
rotate thirty-two times in order to drive wheel 
46 through one revolution. 
The wheel 46 is provided with a hub 47 as well 

as a sleeve 48 which extends downwardly to rest 
upon an annular shoulder 49, formed as a boss 
on the top flange 4f of bucket wheel 25. Hub 
4 is freely rotatable on post 27. 
In order further to reduce the speed of the 

Said System, a planetary gearing is provided be 
tWeen wheel 46 and sieeve 5. Thus wheel 46 
can Support a planetary pinion 50 freely rotatable 
on a stationary stub shaft in a manner entirely 
similar to the support of this planetary pinion 
42. The lower portion of this planetary pinion 
meshes with a stationary internal gear 51 shown 
in this instance as urged against the spacer ring 
45. The upper portion of the planetary pinion 
50 meshes with a wheel 52. In this case also, the 
ratio of reduction may be of the order of one to 
thirty-two. The wheel 52 is arranged to be placed 
in driving relation with respect to the sleeve 5, 
as by the aid of a yoke or spokes 53 joined to the 
hub 54. In this hub the shaft 27 can be threaded, 
So that this shaft is rotated by wheel 52. All of 
the hubs 54, 57 and 26 are arranged one above 
the other. The sleeve 2 is shown as joined to 
the top flange 55 of wheel 52, and is rotatable 
within the extension 1. The sleeve 5 is provided 
with slotted arms 56 through which the yoke 53 
passes, thereby providing a driving connection to 
Sleeve 5 for either the retracted position shown, 
or the upwardly projected position of the head 8. 

It should also be noted that the sleeves 2, 
48 and boss 49 form a continuous central opening 
for the egress of water from the bucket wheel 25 
into and through the interior of sleeve 5. Also, 
the top flanges, such as 4 and 55, for the gears, 
further retard escape of water outside of the 
central opening formed by members 49, 48 and 



2,893,991. 
2. The edge of bucket, wheel 35, as indicated in Fig. 1, runs quite closely to the sleeve 33. 

-s urthez - ????? ? 
ife another effect which is of considerable im portance. The velocity. through the pas 

age 6 - - is much greater thái 
. : iehollow head 8, be 

the area of passage 6. Also, the sleeve? 5 has its 
lower entry opening tapered so as to form are 3: 
stricted exit for the water into bowl 8. This pro 
duees a Venturi effect and assists in the improve tent in the trajectory. 
The valve closure 3 is shown as formed of a 

yielding member, such as rubber, held over a head 
57 as by the aid of a cup 58threaded over the 
head 57. In order further to maintain the valve 
closure 3 in place, a plate 59 can be placed in the 
center of the closure member 3 and held in place 
with respect to the head 51 as by the aid of a fiat 4. 
headed screw 60. S S S S S SSSSSSSA SSSSSSASA S SJSSAJAASS S SS SS SS 

Tö'open and close the valve, utilization is made 
of fluid pressure. For this purpose the head 57 
forms one part of a fluid piston operating in a 
cylinder 6t. Thus the bottom of the head 57 
forms a shoulder 62 serving to cooperate with 
an opposite shoulder 63 to confine an expansible 
hollow yielding piston ring 63. The shoulder 63 
is shown as formed integral with a piston struc 
ture including the cylindrical extension '65. 55 
threaded within the head 57. The piston ring 64. 
can be made of rubber or other yielding material 
and can be placed in communication with the in 
terior of cylindrical extension 65 as by the aid 
of the radial apertures 66 in said member 65.60 
Fluid pressure is permitted to enter the hollow. 
member 65 as by the aid of a passageway 67. 
leading to the interior of conduit 3i and inwardly 
to the space defined by the structure 65 and head 
57. This fluid pressure serves to expand the ring 65 
64 against the walls of cylinder 6f, rendering the pistonstructure fluid tight. 
A larger piston, structure is shown as integrally 

connected with the structure 65-57. This larger 
pistonstructure is formed by the piston ring 68, 
operating just as ring 64, and confined between 
a shoulder 69.and a flange 0. The shoulder 69 is 
shown as formed externally of the sleeve 7 de 
pending from the piston structure 65-57; and the 

40 

50 

88. Thus the cylinder space.4 is in comm 

flangé 76 is shown as fastened as by the threaded 75 

3. 
extension 72, insid? of th?.d?pending. sl??y?. 
This larger piston structure i? adapted to coop 
erate inside of a cylinder. 74, having a wall. 13. 
It is apparent that if liquid under pressure be. 
admitted underneath the piston structure from 
conduit. 3, the valve closure 3 will be urged up 
wardly by fluid pressure against its seat 4 and the 
valve closes. This is due to the fact that there. is a greater area subjected to, the liquid pressure 
acting upwardly, on the associated pistonstruc 
tures, than the area around the closuremember 3, subjected to liquid pressure acting downwardly 
hd tending to open the valve. 
It is thus apparent that in order to close the 

valve, it is merely necessary to exert, fluid press. 
sure in chamber 74; and in order to open the valve. 
it is necessary to relieve the pressure: therein. 
When the pressure is, so relieved, the fluid press 
sure from conduit 3 is effective on an annular 
surface around closure 3 to urge, the closure. downwardly. 
In order to provide the necessary fluid press. 

sure for holding the valve structure. closed, an: 
upright passageway 75 extends, downwardly from 
conduit 3.1 and can pass into a recess, 18 in cylin 
der head 16.by way of an aperture 77. This re 
cess is provided with a tapered aperture 79, in 
which is a rotatable control taper valve plug. 80. 
This valve plug is urged in fluid tight, relation 

is, out of alinement with the horizontal passage 
way. 85 formed in the boss, that, accommodates. 
plug 8. This, horizontal passageway 86.com. 
municates, at each end with vertical passageways. 
88, extending upwardly into the cylinder chamber, 
74. The passageway, 85 is connected as by a hpri. 
zontal axial recess 87, with the passage.78. Thus 
when plug. 80, is rotated to alline port. 85 with the 
transverse passageway 86, liquid, under pressure. 
can pass through apertures. 85,86,-87 and 88 into. 
the chamber 14. : 

For the position of the plug. 89, shown in Figs, 
1, 3, 4. and5, the interior of chamber 74is con. 
nected to a conduit.89. Conduit, 89, is shown as . 
connected to a threaded connection. nipple. 99, 
threaded into a boss 9 extending from the cover 
76. The interior of this boss-9 in turnis con 
nected with the annular, groove. 92, disposed 
around-the tapered plug 88. This annular grooves 
92 is.thus in continuous connectionwith the con 
duit 89. A through port 98 is provided; for form 
ing a connection between this annular groove 92 
and an axial aperture 94. This axial aperture is. 
in turn in communication with a transverse port: 
95 formed in plug 80. This transverse port-95: 
(Fig.5) is shown as alined with the horizontal 
passageway 96 in cover 76. This passageway is 
in communication with the upright passageway 

qqqS S S0S SSS pace i 4.1S in communga 

tion with the conduit 89 by way of passageways, 
88, passageway, 96, port. 95, axial passageway.94. 
port 93, and annular recess 92. 

It is furthermore, apparent that when tapered 
plug. 89 is rotated in a counterclockwise direct. 
tion as viewed in Fig. 5, the port 95.can be placed. . 
out of allinement with passageway 96, thereby in 
terrupting, this communication; and at thessaEne: 
time port 85 can be alined with passageway 86 to: 

    

  

  

  

  

  

  

  

  

  

  



4. 
provide communication from the passageway 75 
into the cylinder space 74. 
The conduit 89 is furthermore in continual 

communication with a control cylinder 97, as 
by the aid of the aperture 98 in cover 76, and the 
aperture 99 in the bottom of the cylinder 97. 
Aperture 98 is in continuous communication with 
the annular space 92 of the tapered plug 80. 

In order to open the valve closure 3, the plug 
80 must be rotated to the position shown in Fig. 
1. In this position the liquid pressure from con 
duit 3 is no longer effective to urge the pistons 
connected to the closure 3 upwardly. However, 
fluid pressure may yet be active through conduit 
89, recess 92, port 93, aperture 94, port 95, and 
passageways 88, to hold the valve closed. As 
soon as fluid pressure in conduit 89 is released, 
however, the fluid pressure in conduit 3 is effec 
tive to urge the closure 3 downwardly and the 
valve opens. The fluid pressure conditions exist 
ing in conduit 89 can be made dependent upon 
the position of a preceding Sprinkler head valve 
in the system. This pressure can thus be main 
tained until the preceding valve closes; and im 
mediately thereafter the pressure is released and 
the valve closure 3 can move downwardly. The 
manner in which this pressure is controlled in 
conduit 89 will be described hereinafter. 
The control cylinder 97 is adapted to control 

the position of taper plug 80 so that these fuid 
pressures can be effective to cause the valve to 
open or close. Operating in cylinder 97 is the 
control piston, including the piston head 100 hav 
ing a rod O. This rod is guided for vertical 
movement in the cylinder head O2. The piston 
head OO is threaded into a flanged sleeve 03 
having a horizontal flange 04. Between head 
OO and flange 04 an expansible piston ring 105 
can be confined, subjected at its interior to the 
pressure existing in chamber 97. This is ac 
complished by the aid of a radial aperture 06. 

Joined to the rod foll as by the aid of a pin 
iO7 is a square rod 198. This square rod is 
guided in a square aperture 09 of a bracket fo. 
This bracket 0 is shown as fastened to the ex 
terior of the valve body as by bolts (Fig. 
2). By the aid of a system of links and levers, 
square rod G8 is joined to the plug 80 for ro 
tating it. Thus carried by the rod 08 is a collar 

2, fastened to the rod 98, as by a through pin 
3. A horizontal extension if 4 is supported on 

collar 2 and is pivotally joined to a link 5. 
This link in turn is pivoted to arm 6 joined to 
plug 80. Rotation of plug 60 by movement of 
link 5 is permitted by the provision of a slot 

T in the boss 84. 
It is aparent that when the rod 88 moves up 

wardly to the position shown in Fig. 2, the plug 
80 is rotated in a clockwise direction. A cor 
responding downward movement of rod 08 
causes a counterclockwise rotation of the plug 
80, to place cylinder 74 into communication with 
conduit 3, and to interrupt communication from 
cylinder space 14 to conduit 89. 
The upward movement of the piston structure 
00-103 is obtained by liquid pressure entering 

cylinder 97 from conduit 89; or alternatively an 
upward mechanical force can be utilized to pull 
rod 08. For this purpose rod 08 may be pro 
vided with an eye end i8. A tension Spring 

9 however, tends to pull the rod 08 down 
wardly. For this purpose the spring 9 is dis 
posed around the rod 08 and is enclosed in a 
hollow pipe-like member 20. This member 20 
forms virtually an extension of the guide member 
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O. Lower end 2 of spring ff 9 is anchored 

into the member 20. The upper end is anchored. 
as shown at 22 to the rod 08. 
When the rod 08 is pulled upwardly to the 

position shown, it is latched in that position until 
it is subsequently unlatched. For this purpose, 
a weighted catch 23 is provided, adapted to en 
gage underneath the shoulder 24 provided on a 
tapered collar 25. On rod fo8. This latch 23 is 
pivoted adjacent its upper end on a pin 26. This 
pin 26 is supported on opposite walls 27 and 
28 of a U-shaped housing 129 fastened to the 

exterior of apron 9. 
While the rod 08 is held in the elevated posi 

tion shown, fluid pressure is prevented from en 
tering cylinder 4 through passage 75. However, 
after a certain number of revolutions of the: 
Sprinkler head 8, the latch 23 is released and 
Spring 9 serves to return the piston structure 
00-03 to its lowermost position, and fluid 
preSSure is then available to close the valve. 
This release mechanism is illustrated most 

clearly in Figs. 1, 6 and 7. Thus a ratchet wheel 
130 is provided, freely rotatable on a pin 13t, 
passed transversely across the U-shaped exten 
sion 29. This ratchet wheel 30 carries one or 
more pins such as 32, which upon a sufficient 
rotation of Wheel 30, acts to lift the arm 33 
of the latch f23, thereby freeing rod f O8. Ad 
vancement of ratchet wheel 30 is provided by an 
advancing pawl 34. This advancing pawl is 
pivoted by the aid of a screw 35 on a slidable 
bar 36. Bar 36 is guided for sliding move 
ment by the aid of a slot 37 in which are dis 
posed a pair of stationary guide screws 38. The 
inner end of the sliding bar f36 is held against 
the Outer surface of the rotating sprinkler head 
body 8 as by a flat leaf spring 39. The body 
8, as shown most clearly in Fig. 6, is provided 
with an exterior depression f40. As the depres 
sion f 40 passes the inner end of sliding bar 36, 
the spring 39 is permitted to pull the sliding 
bar 36 to the left; and as the depression 40 
passes the bar 36, this bar 36 is urged to the 
right, causing advancement of the ratchet wheel 
30. It is apparent that after a certain num 
ber of reciprocations of the bar 36 one of the 
pins 32 will serve to free the rod fo8. 
To prevent reverse rotation of ratchet wheel 

f30, a holding pawl 4 can be provided on pin 
26. 
By referring to Figs. 1 and 17, the manner in 

which the sprinkler heads are operated in se 
quence can now be described. In Fig. 17 it is: 
seen that conduit can be joined as by an up 
right pipe 42 to a common header 43. Disposed 
along the header 43, which can run underground, 
is a number of upright pipes 44, 45, etc. for 
conducting liquid under pressure to a number of 
sprinkler head stations 8, 46, 47, etc. The 
mechanism operating each of the sprinkler heads 
is indicated in a diagrammatic fashion. The 
sprinkler head 8 is shown as inactive, and the 
sprinkler head at station 46 is indicated as open, 
succeeding stations being closed. 

Let us assume that sprinkler head 8 is in the 
closed position and that it is desired to start its 
operation. In the closed position, liquid pressure 
is effective in cylinder chamber 74 to urge the 
piston structure (labeled as f48 in Fig. 17) up 
Wardly. For the present, it may be assumed that 
conduit 89 is vented to atmosphere. The sprin 
kler head 8 can thus be made active by pulling 

75 
upwardly on rod 08, causing catch 23 to hold 
this rod in its upper position, as indicated in Fig. 
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y around the cap 58 and into a port 
Josed in theside of the cylinder chamber. This liquid under pressure passes through a 

"stepper" conduit 150. This liquid connection is 
notestablished, however, until the annular space 151 (Fig. 1) underneath the cap 58 is opposite théport 14º, 

'stepper conduit 50 
raise a piston struc 

52 corresponding to piston structure 
fo3 of Fig. 1. At this station the plug 80 
introlled in the same way as plug 80, the 

inding reference numerals being primed 
indicate the corresponding parts at station (46. 

liquid pressure from stepper conduit 50 
around the plug 80' in thé annular pas 

sageway 92 and into the cylinder space 97, caus 
ing th? pisto? (52 to raiše, and to be held in the 
position indicated in Fig. 17. At the same time, 
port 85 is placed out of communication with 

inder space 7". However, at this stage valve 
closure 3’ is not lowered, because fluid pressure 
through stepper conduit 50 is still effective 

- 5’ to maintain a closing pressure 
. Thus it may be said that the 

sprinkler head structure at station (46 is now 
conditioned för opening. Thë valve closure 3’ 
opens, however, as soon as sprinkler head 8 re 
turns to inactive position. This occurs as stated 
before, after a certain number of revolutions of the sprinkler head. The pistonstructure 00-fo3 
then returns to the position shown in Fig. 17, and 
there is an interruption in the supply of liquid 
under pressure to the stepper conduit 50. Ih 
stead the stepper conduit 50 is open to atmos phere through port 49, annular passageway 53, 
port 54, cylinder chamber 97, and a port? 55 
through cap 02. Accordingly, the closure 3 is 
depressed by liquid pressure in conduit? and 
station 46 becomes active. This condition is il lustrated in Fig.17. 
As soon as station 146 becomes active, a stepper 

conduit 50' is supplied with liquid under pres 
süre toprepâre for the opening operation of valve 
closure 3 at station 4 
this valve closure is operated is the same as men 
tioned heretofore in connection with valve clo sures 3 and 3. The sprinkler The sprinkler, head åt station 46, after being 
active for a definite period, releases the rod 08', causing a rotation of taper plug 80 and liquid 
pressure is then effective to close closure 3 
through passageway 75. The station 46 then 
returns to the position illustrated at the sprinkler 
head 8. As soon as this occurs, liquid pressure 
is relieved in stepper conduit 55, and station 47 becomes operative. . . . . . . . . 
As many stations in succession as desired can 

be operated in the manner described. It is pos 
sible to restart the cycle before one cycle is fully 
completed. This can easily be effected by pro 
viding a branch line to any of the stepper con 
duits, leading back to the first: sprinkler head, 8. 
In the form shown in Fig. 17, the station, 47 
has its stepper conduit 50' provided with a 

The mariner in which ; 
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30 
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by-pass stepper 56 leading backšto conduit 89 
of the first sprinkler headT. Station 47 may 
bè l'any one of the station? - succeediñ? - sprinkler. 
hëad8. 
When such a station succeeding station: 47 is operated, sprinkler head 8 is simultaneously oper 

ated, as heretofore described, and a news cycle or 
wave of operation begins. This new cycle, when 
it reaches the station 47 causes a third cycle to 
be 'started. This series can become effective for 
as long as desired; but a limit may be placed 
thereon as by the aid of a needle valve mechanism 
57 in conduit 56 discharging into a tilting 

measuring bucket 58. This bucket, when suf 
ficiently loaded; tilts and operates a valve's 59 in 
conduit 56, to interrupt communication from 
stepper conduit 50 to the first station. This 
interruption is effective only after the bucket 58 
is loaded sufficiently; and by a proper degree of 
opening of needle valve 57 this can be effective 
only after a certain number of cycles of opera 
tions of the sprinkler head. 
Although manual means for starting the first 

valve is indicated, it is apparent that the ro?t 
108 can be arranged to be operated automatically 
in response to definite conditions, such as humid 
ity and temperature. ' ' ? ? __ * . . . . . . . . . . , 

In the form shown in. Fig. 1, the popping up 
of the sprinkler head. 8 is provided for with re 
spect to the stationary casing 5. In the form 
shown in Fig. 16, the entire casing 5 can be raised 
by fluid pressure in conduit instead of merely. 
the head. ... This is accomplished by providing 
casing 5 with a downwardly extending telescoping 
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sleeve 57 slotted as indicated at 58 for the 
accommodation of a guide pin. 59'. This guide 
pin 59' extends through the upwardly directed 
branch 66 of conduit on which head 5 is ac commodated. It is apparent that liquid pressure 
in conduit will act on the bottom lower surface 
of the sleeve 5’ to raise it, since-liquid pressui'e 
is available underneath the casing 5. 

It is not essential that the sprinkler head 8 
be rotated continuously in one direction. In the 

5 form shown in Figs. 13, 14 and 15, the sprinkler 
head 8 is shown so arranged that it reverses its 
direction of rotation after each half or other 
fraction of a revolution, - - - - 

In this form of the invention, the casing fit 
is substituted for casing 5. The sprinkler body 
162 corresponds to sprinkler body 8. It is, how 
ever, restrained against upward movement, it 
being the intention, in this form, to raise the 
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whole casing. 6; as illustrated in Fig. 16. 
The top of the casing 6 is formed by a sup 

plemental threaded extension 63. This exten 
sion has a downwardly directed tubular guide 
f 64, and an upper flange 65 in which the sleeve 
66 joined to the body 62, can be rotated. In 

addition to the top internal gear 52, a bevel gear 
167 is shown, guided for rotary movement as by 
its hub 68 inside of the guide f G4. This bevel 
gear is provided with spokes 69 joined to hub 

o, which is fastened to the shaft 27. Spokes 
69 are mechanically coupled to the sleeve 66, 

so that rotation of bevel gear i 67 in either di 
rection will impart rotation to the sprinkler body 
62. 
This rotation is effected alternately in oppo 

site directions. One of these directions is secured 
by a series of gearing. Thus the internal gear 
7 (corresponding to gear 52 of Fig. 1) is pro 

vided at its upper surface with a mutilated bevel 
gear 72. This bevel gearing extends for one 
half revolution, as indicated most clearly in Fig. 
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valve for controlling the discharge of liquid there 
by, said valve mechanism including means where 
by the liquid pressure from the supply means is 
effective to maintain the valve closed, and means 
whereby the pressure of the supply means is effec 
tive to open the valve upon relief of pressure from 
the means for maintaining the valve closed, means 
to relieve said valve from said liquid pressure to 
permit the valve to open, including means form 
ing a port associated with the valve in the pre 
ceding device, and adapted to be opened by the 
closing of the said valve in the preceding device, 
and a connection between said port and the means 
whereby the liquid pressure from the said supply 
means maintains the said succeeding valve closed, 

6. In a System of the character described, a se 
ries of liquid discharge valves adapted to operate 
in sequence and to have a cycle of operation, 
means for supplying said valves with liquid under 
pressure, valve mechanism associated with each 
Valve for controlling the discharge of liquid there 
by, said valve mechanism including a closure, and 
a piston directly connected to the closure adapted 
to be actuated to close the valve by the liquid 
pressure from the supply means, a pilot valve in 
cluding a passage to control said pressure on the 
piston, means forming a port adapted to be con 
trolled by a preceding discharge valve to place the 
port in communication with said Supply means 
or to permit pressure to be discharged from the 
port, and a conduit connecting said port and said 
paSSage. 

7. In a System of the character described, a se 
ries of liquid discharge valves adapted to Oper 
ate in sequence and to have a cycle of operation, 
means for supplying said valves with liquid under 
pressure, valve mechanism associated with each 
valve for controlling the discharge of liquid there 
by, said valve mechanism including a closure, and 
a piston directly connected to the closure adapted 
to be actuated to close the valve by the liquid 
pressure from the supply means, and means actu 
ated by another discharge valve of said Series for 
controlling the pressure on said piston. 

8. In a system for irrigation, a series of valves 
each comprising a single movable closure element, 
means for supplying each of said valves with liq 
uid under pressure, means whereby the said liq 
uid urges each of the valves to closed position, 
means operated by the closing of a preceding 
valve to release said pressure and thereby Cause 
the succeeding valve to open, and means to cause 
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said pressure to close said succeeding valve after 
a limited interval, 

9. In a system for irrigation, a series of valves, 
means for supplying said valves With liquid under 
pressure, each of Said valves including means 
whereby said liquid is effective to urge the valve 
to closed position, as well as means to cause the 
valve to open, means to actuate the Opening means 
of the beginning valve of the series to cause said 
Valve to open and initiate a cycle of Operations, in 
which cycle all the valves are opened and closed, 
means to cause the liquid pressure to close said 
beginning valve after a predetermined period of 
discharge, means Operated by the closing of said 
beginning valve to release the liquid pressure hold 
ing the succeeding valve closed, thereby causing 
Said succeeding valve to open, means to cause 
the liquid pressure to close said succeeding valve 
after a limited period of discharge, and supple 
mental means operated by the discharge from one 
of the valves to terminate the Operation of the se 
ries after any desired number of cycles. 

10. In a system of the character described, a 
plurality of main valves adapted to be serially 
opened and closed, and controlling the passage 
of fluid under pressure, each of said valves having 
a closure, as well as means associated with the 
closure for urging the closure toward open 
position, and a fluid pressure operating mech 
anism associated with each valve, including 
a pressure operated valve mechanism, a pair 
of conduits adapted independently to conduct 
fluid pressure to the respective valve operating 
mechanism for urging the closure to closed posi 
tion, each of said conduits being valved, means 
operated upon the opening of a preceding main 
Valve to close one of said conduits and to open 
the other, said other conduit having a port con 
trolled by movement of the closure of said preced 
ing valve to admit fluid under pressure to said 
other conduit only when said closure is in open 
position and to vent said other conduit when said 
closure is in closed position, to release the fluid 
pressure from the operating mechanism of the 
succeeding valve to permit the succeeding valve 
to open, and means ensuring the return of the 
conduits to initial condition upon a completion of 
a period of discharge of the corresponding main 
Wave. 
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