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2,909,325 
ISPRINKLER HEAD 

Edwin J. Hunter, Riverside, Calif. 
Application March 26, 1957, Serial No. 648,594 

18 Claims. (CI. 239-97) 

This invention relates to sprinkler heads, more par 
ticularly to lawn sprinklers of the pop-up type and in 
cluded in the objects of this invention, are: 

First, to provide a sprinkler head wherein a small 
water turbine wheel rotating at relatively high speed 
effects slow rotation of the sprinkler nozzle means by a 
unique wobble tube and precession drive means involv 
ing a minimum of moving parts, yet effecting a drastic 
speed reduction between the turbine wheel and the 
sprinkler nozzle means. 

Second, to provide a sprinkler head wherein a large 
number of relatively small jets are discharged radially 
from the rotating sprinkler nozzle means, some of which 
are interrupted or spoiled so that the spray pattern is 
substantially uniform. 

Third, to provide a sprinkler head which incorporates 
a novel sprinkler jet control means that may be prede 
termined to cause sprinkling of a full circle or any selected 
arc of a circle, such as but not limited to a three-quarter, 
half, or quarter circle, and wherein, irrespective of the 
arc, whether a full circle or less, the coverage per unit 
area is constant; for example, the quantity of water ap 
plied to a full circle is four times the quantity applied 
to a quarter circle, thus insuring uniform coverage, al 
though an installation may require full circle and various 
partial circle sprinkler heads. 

Fourth, to provide a sprinkler head which has a rela 
tively large sprinkling radius, but which has a relatively 
low rate of application of water so that run-off is mini 
mized and the capacity of the supply system is corre 
spondingly reduced; that is, the control valves, pipelines, 
and fittings servicing a series of sprinkler heads may be 
of minimum size, and the demand on the water supply 
is minimized so that installation costs and operating 
expenses of a sprinkler system utilizing the sprinkler 
head is correspondingly reduced. 

Fifth, to provide a sprinkler head of the pop-up type 
wherein the sprinkler nozzle means includes a novel seal 
operative when the sprinkler head is shut off, to prevent 
drainage of residual water from the lowermost sprinkler 
heads of a sprinkler system, to prevent dirt getting into 
the sprinkler heads, and to prevent algae and lime growth 
which develop in the presence of water standing in a 
sprinkler head. 

Sixth, to provide a sprinkler head of the pop-up type 
which is self. cleaning during the extension and retrac 
tion movements of the sprinkler nozzle means so that 
the sprinkler head is maintained in operative condition. 

Seventh, to provide a sprinkler head which is so de 
signed as to provide a screen or filter of substantial area 
to minimize clogging of the sprinkler head, and which is 
further so arranged that the sprinkler head may be 
quickly serviced without aggravating the danger of dirt 
entering the sprinkler head. 
With the above and other objects in view as may 

appear hereinafter, reference is directed to the accom 
panying drawings in which: . . . 
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Figure 1 is a side view of the sprinkler head shown 
in its extended position, 

Figure 2 is a a side view thereof, partially in eleva 
tion and partially in section, with the sprinkler head 
shown in its retracted position, the sprinkler casing and 
cap being shown in section. 

Figures 3, 4, 5, and 6 are transverse sectional views of 
the sprinkler nozzle means, Figure 5 being taken through 
5-5 of Figure 7 showing a half-circle sprinkler, whereas 
Figures 3, 4, and 6 are corresponding transverse sectional 
views showing respectively a full circle, three-quarter 
circle, and one-quarter circle sprinkler. 

Figure 7 is an enlarged longitudinal sectional view 
through 7-7 of Figure 1, showing the sprinkler head in 
its extended position. , 

Figure 8 is an enlarged transverse sectional view 
through 8-8 of Figure 7, showing particularly the pre 
cession drive for the sprinkler nozzle. 

Figure 9 is an enlarged fragmentary sectional view 
through 9-9 of Figure 8. . . . . . 

Figure 10 is a transverse sectional view through 10-10 
of Figure 7. 

Figure 11 is a transverse sectional view through 11-11 
of Figure 7. - 
The sprinkler head includes a cylindrical casing 1 

having a reduced lower end which is internally screw 
threaded to form a water inlet 2 arranged for connection 
to a water supply line. The other or upper end of the 
casing is open and receives a cap 3 having a marginal 
flange which fits over the casing. The casing and cap 
are joined by a screwthread connection 4. 

Centered in the cap 3 and extending into the casing 
is a tubular slide bearing 5. A riser 6 is slidable within 
the casing and is arranged to protrude from the cap 2. 
The riser includes a tubular stem 7 axially slidable in 
the bearing 5. The lower extremity of the bearing is 
internally beveled and the stem is provided with a mat 
ing beveled stop shoulder 8, which seals against the end 
of the bearing when the riser is extended. 
The lower end of the stem is enlarged to form a 

rotor housing 9 having an open lower end. A return 
spring 10 is interposed between the upper side of the 
rotor housing and the cap 3 to urge the stem 7 from 
its extended position shown in Figures 1 and 7 to its 
retracted position shown in Figure 2. The upper end 
of the housing is provided with an external flange 11 
guided within the walls of the casing. The flange 11 is 
notched and the interior of the casing is provided with 
longitudinal ribs 12 which prevent rotation of the riser 6. 
The lower end of the rotor housing 9 is closed by a 

rotor base 13 which forms with the interior of the hous 
ing a rotor chamber 14. A pin shaft 15 extends con 
centrically within the rotor housing and journalled there 
on is a rotor 16 having radial blades. 
The surrounding walls of the rotor housing are pro 

vided with several nozzle orifices 17 directed tangen 
tially toward the rotor. Water jetting tangentially 
inwardly through the orifices turn the rotor 16 at rela 
tively high speed. The rotor blades are canted or slightly 
helical in a direction to produce a slight downward force 
component to maintain the rotor seated on the base 13. 
A cylindrical screen 18 surrounds the rotor housing 9 

between the flange 11 and rotor base 13. The walls of the 
rotor housing are relieved behind the screen to provide 
ample access to the nozzle orifices 17. 

Provided at the upper axial end of the rotor 16. is an 
eccentric boss 19 which fits into a socket 20 formed in the 
lower end of a wobble tube 21 which extends upwardly 
into the tubular stem 7. Above the socket 20 the wobble 
tube is closed by a partition. The remainder of the tube 
forms a flow duct 22 accessible through perforations 23 
in the side walls of the wobble tube. A cross pin 24 ex 



tends loosely through a pair of the perforations. The ex 
tremities of the cross pin 24 are restrained by longitudinal 
grooves 25 formed within the tubular stem 7. The tube 
21 is thus free to wobble or gyrate as the eccentric and 
rotor turn, but the tube cannot turn. 
The upper portion of the wobble tube is reduced slightly 

in external diameter and receives and journals a preces 
sion sleeve 26. The upper end of the sleeve is closed and 
caps the wobble tube 21. Adjacent its closed end, the 
sleeve is provided with a ring of port slits 27 located above 
the upper end of the tubular stem 7. As will be brought 
out hereinafter, the sleeve 26 rotates slowly on the wobble 
tube and the water jets radially from the port slots 27. 
In order to preselect the arc of a circle to be sprinkled, 
the upper end of the wobble tube is notched to expose a 
preselected arc of port slits, leaving a valve lip which 
closes the other ports. 

Thus, if a quarter-circle sprinkler is desired, the lip, 
designated 28, occupies three quarters of a circle, as 
shown in Figure 6. If a half-circle sprinkler is desired, 
the lip, designated 29, occupies a half-circle as shown in 
Figures 5 and 7. If a three-quarter circle sprinkler is de 
sired, the lip, designated 30 occupies one quarter of a 
circle, as shown in Figure 4. If the lip is omitted, a full 
circle sprinkler is provided as shown in Figure 3. By pre 
selecting the arcuate extent of the valve lip, any comple 
mentary arc of a circle may be sprinkled. 

Fitted on the precession sleeve 26 below the ring of port 
slits 27 is a nozzle ring 31 having a frusto-conical upper 
surface. Fitted over the sleeve 26 and secured thereto by 
a screw 32 is a nozzle cap 33. The under side of the 
nozzle cap is frusto-conical to mate the nozzle ring 31, and 
is provided with radiating nozzle slots which form with 
the nozzle ring 31 radiating nozzle passages 34. The 
nozzle cap 33 is so secured on the sleeve 26 that the pas 
sages 34 register with the port slits 27. 
Above the passage 34, the nozzle cap is provided with 

an upwardly directed and slightly flaring rim 35, the base 
end of which is equal to the external diameter of the 
tubular stem 7. Depending from the rim 35 in front of 
several of the nozzle passages 34 are rudimentary spoiler 
tongues 36. In the construction illustrated twelve nozzle 
passages and four spoiler tongues are provided. The 
spoiler tongues break up the corresponding water jets and 
serve to produce uniform distribution of water. 
The upper end of the tubular stem 7 terminates below 

the nozzle ring 31 and is provided at its upper end with a 
small internal shoulder 37. Fitted within the upper end 
portion of the stem is a precession ring 38 having an in 
ternal flange 39 under the shoulder 37. A seal ring 40 is 
interposed between the ring 38 and the sleeve 26. 
The lower edge of the precession ring 38 is beveled in 

wardly to form an annular drive lip 41. The precession 
sleeve 26 is provided with an external flange 42, the upper 
peripheral portion of which forms a drive shoulder 43 
which bears against the drive lip 41. 

It will be observed that the wobble tube 21 and the 
precession sleeve thereon tend to wobble or gyrate about 
an approximate point located within the internal flange 37 
and seal ring 40; that is, the common axis of the wobble 
tube and precession sleeve generates an acute conical fig 
ure of revloution about the axis of the tubular stem 7. 
The axis common to the wobble tube and precession sleeve 
forms a small acute angle with the axis of the tubular stem 
7 and the precession ring 38 fixed therein. The plane de 
fined by the drive shoulder 43 occupies a correspondingly 
Small angular relation with the plane defined by the drive 
lip 41. The shoulder and drive lip thus contact at one 
point which precesses around the drive shoulder and drive 
lip as the wobble tube is gyrated by the eccentric 19. 
The radial distance (designated X in Figure 9) be 

tween the point of contact of the drive lip and drive 
shoulder and the axis of the wobble tube 21 is less than 
the radial distance Y between this point and the axis of 
precession ring. Consequently, the circumference of the 

5 

0. 

15 

20 

25 

30 

35 

40 

45 

50 

5 5 

60 

65 

70 

75 

2,909,825 
4 

circle described on the drive shoulder is correspondingly 
less than the circumference of the drive lip. Assuming 
no peripheral slippage between the drive shoulder and 
drive lip, the precession sleeve will turn relative to the 
wobble tube with each gyration through a small arc cor 
responding to the differences in circumferences determined 
by radii X and Y. The differences in circumference are, 
in fact, only a few thousandths of an inch; consequently, 
the precession sleeve turns only a slight amount with each 
gyration of the wobble tube. It is feasible by this means 
to provide a speed reduction between the rotor and the 
precession sleeve of between 100/1 and 300/1; thus the 
rotor may turn at, for example, 3000 rp.m. and cause 
the precession sleeve to turn between 30 and 10 r.p.m. 
Other speed ratios may be utilized by predetermining the 
ratios of the radii X and Y. 
The precession ring 38 is preferably made of harder 

material than the precession sleeve, and the drive lip 41 
may be relatively sharp, approximately 25 included angle, 
so as to wear an annular groove 44 in the drive shoulder 
43. This groove will have the radius X. In so wearing 
a groove the drive connection is improved. Although the 
force of the drive connection is limited, it is ample to 
effect rotation of the sleeve on the wobble tube so that the 
jets of water issuing from the nozzle passages rotate 
accordingly. 
The necessary contact pressure between the drive 

shoulder and drive lip is maintained by the upward force 
on the precession sleeve due to the water pressure within 
the wobble tube exerted against the closed end of the 
precession sleeve. In order to protect the drive connec 
tion between the drive shoulder and drive lip, a seal ring 
45 may be provided between the sleeve 26 and the riser 
stem 7. 

Operation of the sprinkler head is as follows: 
When the sprinkler is inactive, the riser is retracted as 

shown in Figure 2. As was pointed out hereinbefore, the 
rim 35 of the nozzle cap flares slightly; furthermore, the 
nozzle cap is preferably formed of yieldable plastic mate 
rial so that when the riser is retracted, the rim 35 wedges 
into the upper end of the slide bearing 5 to seal the 
sprinkler head. Thus, when the sprinkler is inactive, 
low pressure water is prevented from seeping out of the 
sprinkler and dirt is excluded from entering. 
When the springler is activated, water pressure acting 

on the area of the riser stem 7 overcomes the force of 
the spring, causing the riser to extend to the position 
shown in Figures 1 and 7. During the extension of the 
riser, some water leaks through the side bearing 5, wash 
ing the riser stem. This also occurs during retraction of 
the riser. In order to minimize the possibility of sand 
particles wedging between the riser stem and the upper 
end of the slide bearing, an annular V-groove 46 is formed 
at the upper end of the slide bearing which forms an 
annular deflecting lip. When the riser is extended, the 
shoulder 8 seats against the lower end of the slide bearing 
and stops flow of water therethrough. 
As soon as the nozzle head is clear of the cap 3, water 

flows through the screen 18 and is jetted by the nozzle 
orifices 7 against the rotor 16, causing the wobble tube 
21 to gyrate, and producing a slow precession of the sleeve 
26. Water discharges upwardly from the rotor between 
the wobble tube and riser stem, then through the perfora 
tions 23 into the flow duct 22. The water then flows 
radially through the port slits 27 and nozzle passages 34. 
As represented in Figures 3, 4, 5, and 6, the spray 

pattern may be a full circle, or any predetermined part 
of a circle; by spoiling four of the twelve jets, sprinkling 
of the area adjacent the sprinkler head is assured. In 
fact, with the arrangement illustrated, the coverage per 
square foot within the sprinkling circle is remarkably uni 
form. Furthermore, this uniformity is not sacrificed 
when the sprinkler is arranged to cover a portion of a 
circle. By reason of the fact that the number of sprin 
kling jets in 9peration are reduced in proportion to the 
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reduction in arc sprinkled, the coverage per square foot 
remains constant, whether a quarter circle is sprinkled or 
a full circle is sprinkled. 
Although a large number of jets are employed, they are 

purposely small so that the capacity of the sprinkler head 
in gallons per minute discharge is much less than is the 
common practice. The water is discharged, however, at 
high velocity so that the radius of coverage, and conse 
quently, the spacing between sprinkler heads may be at 
a maximum. As a consequence, the rate of coverage per 
square foot of area is maintained sufficiently low that 
run-off is greatly reduced; that is, the percentage of the 
water which soaks into the soil is high. By changing the 
angle of the nozzle passages, and by altering the size of 
the rotor nozzle orifices, the capacity and radius may 
be predetermined. The characteristics of the sprinkler 
head set forth above are evidenced by the following table: 

G.p.m. Spacing, Radius, Nozzle 
Model Discharge feet feet Angle, 

at 25 p.S.i. degrees 

Large Full----------------- 3.0 33 23 27 
Large %------ 2.4 33 23 27 
Large 2---- 1.6 33 23 27 
Large 4---- 0.8 33 23 27 
Medium. Fu 1.6 22 17 20 
Medium 4- 1.2 22 7 20 
Medium-3--- 0.8 22 7 20 
Medium 4---- - 0.4 22 17 20 
Small Full----- 0.8 17 12 
Small %------- 0.6 17 2 10 
SImall 2---- 0.4 17 2 10 
Small 4------------------- 0.2 17 12 10 

When the supply of water is shut off, the spring 10 
returns the riser 6 to its retracted position. Immediately, 
at the start of the return movement, a small amount of 
water flows upwardly through the slide bearing 5 to wash 
the riser stem. The nozzle cap is drawn into the upper 
end of, and seals, the slide bearing on completion of the 
retraction movement. 
Although a particular embodiment has been shown and 

described, the invention is not limited thereto but includes 
the constructions, combinations, and arrangements em 
braced in the appended claims. 

I claim: 
1. A sprinkler head, comprising: a tubular stem; a flow 

tube mounted therein; a nozzle sleeve rotatably mounted 
on said flow tube and having radiating discharge nozzle 
elements at its upper end beyond said tubular stem com 
municating with said flow tube; means for positioning 
said flow tube and nozzle sleeve in an axis inclined rela 
tive to the axis of said tubular stem and for gyrating said 
flow tube and nozzle sleeve in said inclined axis about 
the axis of said tubular stem; and precession drive means 
incorporating mating elements carried by said sleeve and 
stem to cause precession of said sleeve about said in 
clined axis of said flow tube as said flow tube gyrates. 

2. A sprinkler head as set forth in claim 1, wherein: 
said flow tube includes means operative as said nozzle 
sleeve rotates thereon to close successive nozzle elements 
during their passage through a preselected arc of travel 
thereby to cause the discharge from said nozzle elements 
to be limited to a complementary arc. 

3. A sprinkler head, comprising: a tubular stem; a 
flow tube mounted therein; a nozzle sleeve rotatably 
mounted on said flow tube and having radiating dis 
charge nozzle elements at its upper end beyond said 
tubular stem communicating with said flow tube; means 
for positioning said flow tube and nozzle sleeve in an 
axis inclined relative to the axis of said tubular stem 
and for gyrating said flow tube and nozzle sleeve in said 
inclined axis about the axis of said tubular stem; and 
axially confronting annular shoulders on said sleeve 
within said stem mutually engageable as said flow tube 
and nozzle sleeve gyrate to describe circles of contact of 
different circumference thereby to cause slow precession 
of said nozzle sleeve relative to said tubular stem, 
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4. A sprinkler head, comprising: a tubular stem; a flow 

tube mounted therein; a nozzle sleeve rotatably mounted 
on said flow tube and having radiating discharge nozzle 
elements at its upper end beyond said tubular stem com 
municating with said flow tube; means for positioning said 
flow tube and nozzle sleeve in an axis inclined relative 
to the axis of said tubular stem and for gyrating said 
flow tube and nozzle sleeve in said inclined axis about 
the axis of said tubular stem; axially confronting annular 
shoulders on said sleeve within said stem mutually en 
gageable as said flow tube and nozzle sleeve gyrate to 
describe circles of contact of different circumference 
thereby to cause slow precession of said nozzle sleeve 
relative to said tubular stem; and valve means for limiting 
discharge from each of said rotating nozzle elements to 
a predetermined arc of travel. 

5. A sprinkler head, comprising: a tubular stem; a flow 
tube mounted therein; yieldable mounting means interme 
diate the ends of said flow tube restraining said flow tube 
against rotation about its longitudinal axis; a nozzle 
sleeve rotatably mounted on the upper end of said flow 
tube and having radiating discharge nozzle elements at 
its upper end beyond said tubular stem communicating 
with said flow tube; a water actuated turbine and eccentric 
drive operated thereby, said eccentric drive engageable 
with the lower end of said flow tube to incline said flow 
tube relative to said tubular stem and gyrate said inclined 
flow tube and nozzle sleeve thereon about the axis of said 
tubular stem; and precession drive means incorporating 
mating elements carried by said sleeve and stem to cause 
precession of said nozzle sleeve relative to said tubular 
Stem. 

6. A sprinkler head comprising: a casing structure 
adapted to be connected to a water supply line; a tubular 
stem slideably mounted in said casing structure and re 
sponsive to water pressure in said housing to move to an 
extended position; yieldable means for retracting said 
stem on reduction in water pressure in said housing; a flow 
tube mounted in said tubular stem; a nozzle sleeve rotat 
ably mounted on said flow tube and having radiating dis 
charge nozzle elements at its upper end beyond said tubu 
lar stem communicating with said flow tube; seal means 
between said nozzle sleeve and stem; eccentric means en 
gageable with said flow tube to dispose said flow tube at 
an axis inclined relative to the axis of said tubular stem; 
drive means for said eccentric means to cause said in 
clined axis to generate a conical figure of revolution about 
the axis of said tubular stem, thereby to cause said flow 
tube and nozzle sleeve thereon to gyrate; and precession 
drive means incorporating mating elements carried by 
said sleeve and stem to cause precession of said nozzle 
sleeve relative to said tubular stem. 

7. A sprinkler head as set forth in claim 6 wherein: 
yieldable means restraining said flow tube against rota 
tion, whereby said nozzle sleeve in its precession rotates 
thereon; said flow tube includes means operative as said 
nozzle sleeve rotates thereon to close successive nozzle 
elements during their passage through a preselected arc 
of travel, thereby to cause the discharge from said nozzle 
elements to be limited to a complementary arc. 

8. A sprinkler head comprising: a casing structure 
adapted to be connected to a water supply line; a tubular 
stem slideably mounted in said casing structure and re 
sponsive to water pressure in said housing to move to an 
extended position; yieldable means for retracting said 
stem on reduction in water pressure in said housing; a 
flow tube mounted in said tubular stem; a nozzle sleeve 
rotatably mounted on said flow tube and having radiating 
discharge nozzle elements at its upper end beyond said 
tubular stem communicating with said flow tube; seal 
means between said nozzle sleeve and stem; drive means 
engageable with said flow tube to cause said flow tube and 
said nozzle sleeve thereon to generate a conical figure of 
revolution about the axis of said tubular stem; and axi 
ally confronting annular shoulders on said sleeve and 
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within said stem mutually engageable as said flow tube 
and nozzle sleeve generate said conical figure of revolu 
tion to describe circles of contact of different circumfer 
ence thereby to cause slow precession of said sleeve about 
the axis of said flow tube. 

9. A sprinkler head comprising: a casing structure 
adapted to be connected to a water supply line; a tubular 
stem slideably mounted in said casing structure and re 
sponsive to water pressure in said housing to move to an 
extended position; yieldable means for retracting said 
stem on reduction in water pressure in said housing; a 
flow tube mounted in said tubular stem; a nozzle sleeve 
rotatably mounted on said flow tube and having radiating 
discharge nozzle elements at its upper end beyond said 
tubular stem communicating with said flow tube; seal 
means between said nozzle sleeve and stem; a water tur 
bine unit mounted in said casing structure and including 
an eccentric drive engageable with said flow tube to dis 
pose said flow tube and nozzle sleeve at an axis inclined 
relative to said tubular sleeve whereby on rotation of 
said eccentric drive, said flow tube and nozzle sleeve 
gyrate to define a conical figure of revolution about the 
axis of said tubular stem; and precision drive means in 
corporating mating elements carried by said sleeve and 
stem to cause slow precession of said nozzle sleeve rela 
tive to said tubular stem. 

10. A sprinkler head comprising: a casing structure 
adapted to be connected to a water supply line; a tubular 
stem slideably mounted in said casing structure and re 
sponsive to water pressure in said housing to move to an 
extended position; yieldable means for retracting said 
stem on reduction in water pressure in said housing; a 
turbine housing at the inner end of said stem within said 
casing structure and axially movable with said stem, said 
turbine housing having turbine nozzle ports thereinform 
ing means of communication between the interior of said 
casing structure and said stem; a turbine wheel mounted 
in said housing operable by water issuing from said 
nozzle ports; a rotary spray head closing the upper end 
of said stem; and speed reducing means interconnecting 
said tube and said rotary spray head. 

11. A sprinkler head as set forth in claim 10 wherein: 
said rotary spray head includes a yieldable seal means 
engageable with said casing structure as said stem is 
retracted to seal said casing structure against outflow of 
low pressure water and entrance of deleterious matter. 

12. In a sprinkler head, a rotary spray unit, compris 
ing: a flow tube; a sleeve capping said flow tube and 
rotatably mounted thereon, said sleeve having a plurality 
of radially directed water discharge ports; and spoiler ele 
ments protruding into the water streams issuing from 
selected ports. 

13. A sprinkler head comprising: a flow tube; a sleeve 
capping said flow tube and rotatably mounted thereon, 
said sleeve having a plurality of radially directed water 
discharge ports; spoiler elements protruding into the water 
streams issuing from selected ports; means for supporting 
said flow tube for non-rotational gyrating movement; 
means for gyrating said flow tube; and means for causing 
precession of said sleeve about said flow tube as said flow 
tube gyrates. 

14. In a sprinkler head, a rotary spray unit, comprising: 
a flow tube; a sleeve capping said flow tube and rotatably 
mounted thereon, said sleeve having a plurality of ra 
dially directed water discharge ports; spoiler elements pro 
truding into the water streams issuing from selected ports; 
said flow tube having an arcuate projection positioned to 
close successive discharge ports as said sleeve rotates, 
whereby water flow is shut off within an arc defined by 
said projection. 

15. A sprinkler, comprising: a tubular stem having a 
longitudinal axis and an internal precession shoulder; a 
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rotary nozzle means having a longitudinal axis in acute 
angular relation to said tubular stem axis, said nozzle 
means being disposed within said stem and including an 
external precession shoulder, in angular and eccentric rela 
tion to and engageable with said internal precession 
shoulder, said nozzle means projecting beyond said stem 
and having a nozzle port; means for gyrating the longi 
tudinal axis of said nozzle means about the axis of said 
tubular stem to cause precession of said external preces 
sion shoulder relative to said internal precession shoulder 
and corresponding rotation of said nozzle means relative 
to said tubular sleeve; and means for supplying water to 
said nozzle port. 

16. A sprinkler, comprising: a tubular stem having a 
longitudinal axis and an internal precession shoulder; a 
rotary nozzle having a longitudinal axis in acute angular 
Irelation to said tubular stem axis, said nozzle means 
being disposed within said stem and including an external 
precession shoulder in angular and eccentric relation to 
and engageable with said internal precession shoulder, 
said nozzle means projecting beyond said stem and having 
a nozzle port; a tubular journal for said nozzle means 
having a longitudinal axis coincident therewith; means for 
gyrating the common axis of said journal and said nozzle 
means about the axis of said tubular stem to cause pre 
cession of said external shoulder relative to the internal 
shoulder of said tubular stem; and means for supplying 
water through said tubular journal to said nozzle port. 

17. A sprinkler, comprising: a tubular stem having a 
longitudinal axis and an internal precession shoulder; a 
rotary nozzle having a longitudinal axis in acute angular 
relation to said tubular stem axis, said nozzle means 
being disposed within said stem and including an external 
precession shoulder in angular and eccentric relation to 
and engageable with said internal precession shoulder, 
said nozzle means projecting beyond said stem and having 
a nozzle port; a tubular journal for said nozzle means 
having a longitudinal axis coincident therewith; a water 
actuated turbine and an eccentric rotated thereby, said 
eccentric engageable with said journal to cause gyration of 
the common axis of said journal and nozzle means about 
the axis of said stem thereby to cause relative precession 
of said precession shoulders; and means for supplying 
water to said nozzle port through said journal. 

18. A sprinkler, comprising: a tubular stem having a 
longitudinal axis and an internal precession shoulder; a 
rotary nozzle means having a longitudinal axis in acute 
angular relation to said tubular stem axis, said nozzle 
means being disposed within said stem and including an 
external precession shoulder, said nozzle means project 
ing beyond said stem and having a plurality of radiating 
nozzle ports; a tubular journal for said nozzle means and 
having a longitudinal axis coincident therewith, said 
journal having an arcuate valve extremity closing a por 
tion of Said nozzle ports; means for gyrating the common 
axis of said journal and nozzle means about the axis of 
said tubular stem to cause precession of said externai 
shoulder relative to said internal shoulder whereby said 
nozzle means is caused to rotate; means for restraining 
said journal against rotation whereby, upon rotation of 
said nozzle means, said nozzle ports are covered and 
uncovered successively by the arcuate valve extremity of 
said journal; and means for supplying water through said 
journal and uncovered nozzle ports. 
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