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This invention relates to rotating or circulat 
ing Sprinklers, and more particularly to sprinklers 
of the long-jet type having a rotatable nozzle 
tube through which a water jet is ejected over a 
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wide arc. The nozzle tube is customarily mount 
ed rotatably upon a sprinkler tube at an in 
clination thereto; and its rotation is effected, 
about the longitudinal axis of the sprinkler tube, 
by causing the water jet to impinge, directly or 
indirectly, upon a rotor element, such as a vane 
Wheel or a turbine, that drives a pinion or spur 
Wheel the teeth of which mesh with a crown of 
teeth mounted upon a fixed hollow or tubular 
shaft of the sprinkler tube. 

In rotating sprinklers of the above-described 
character, the gearing connections between the 
rotor and the Spur wheel or pinion are quite com 
plex, usually comprising a worm and a worm 
Wiheel, with a plurality of longitudinal and trans 
verse shafts, in different planes, requiring the 
use of a plurality of bearings and a complicated 
housing Or housings. 
An object of the invention is to improve and 

Simplify the construction of present-day rotating 
Sprinklers of the above-described character, to 
the ends of increasing their efficiency and facili 
tating their operation, particularly for agricul 
tural uses, and reducing their cost of manufacture. 
With this and other objects in view, the nature 

of which will agpear from the following de 
Scription, taken in connection with the accom 
panying drawing, and as will appear from the 
claims hereunto annexed, a feature of the inven 
tion resides in a circulating differential or epi 

; cyclic gear train between the rotor element and 
the pinion or spur wheel. 

Several embodiments of the invention are illus 
trated by way of example in the accompanying 
drawing in which:- 

Fig. 1 shows the upper part of a circulating 
Sprinkler in side elevation, the circulating gear 
being shown in section. - - 

Fig. 2 is a top plan view along a section ine 
II-II of Fig. i. 

Fig. 3 shows a second form of construction of 
the upper part of the sprinkler, in side elevation, 
in which, as in the first form of construction, 
a Water jet ejected through an auxiliary nozzie 
of the nozzle tube impinges upon the rotor ele 
ment; and 

Figs. 4, 5 and 6 show in side elevation forms 
of construction in which the rotor element is ac 
tied by a jet from the nozzle of the sprinkier 
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The yertical aria2a of the nozzle tube 2, through 

(CI, 299-68) 
the nozzle 3 of which the water jet is ejected, is 
telescoped in the tube into which the water for 
sprinkling is forced upward by a pump. A Crown 
of teeth is rigidly fixed on the top end of tube . 
A bearing 5 is cast on the bend of nozzle tube 2 5 
and carries a hub. 5a in which a sleeve S is fixed 
against rotation by a headless screw. The sleeve 
6 carries at its top end a toothed crown . A 
casing G composed of two parts rests on the hub 
5a of the bearing 5. The bottom plate 8 of the 
casing has a hub 8c. bearing, on the end face of 
hub 5a. The top plate 9 and the wall 9a of the 
casing are detachably connected with the bot 
tom plate 8 by means of screws screwed into the 
flange St. A vertical boit is anchored in the 15 
top and bottom plates of casing G and serves is 
pivot pin for a set of spur wheels , 2. 'These 
spur wheels, rigidly coupled by pins 3, are of 
different; diameters. The spur wheel 2 Eneshes 
with the toothed crown of sleeve 6. In the 
sleeve S a vertical shaft 5 is mounted which 
carries at its upper end a spui wheel 6 and at its 
lower end a spur wheel 8, the latter meshing with 
the stationary crown of teeth 6. The end face 
of casing G has radial ribs 39 which form a crown 25 
of vanes S. The wail of the nozzle tube 2, 2a has 
near the casing G. a projection 20 which is bored 
and carries an auxiliary nozzle 2, the mouth of 
Which faces the crown of vanes S. 

During the operation of the sprinkler water 
under pressure flows through the tubular shaft 
and the nozzie tube 2, 2a rotatably mounted in 
said shaft, the water being ejected in the form of 
a long jet i? from the nozzle 3 of the Sprinkle 
tube, A oranch jet V inpinges on the croWia 3 
of varies S, whereby the casing is rotated together 
with the hub 8a, which turns around sleeve G SG 
that the spur wineels and 2 are rotated also. 
The lower spur winee 2 roi is on the crown of 
teeth 6 of the stationary sleeve 6. The uppe; 
spur wineel GE rotates spur wheel 6 and, therer 
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fore, the shaft 5 guided in sleeve 6. The Spur 
wheel A8 on the lower end of shaft 5 rolls on the 
stationary crown of teeth 3, whereby the nozzle 
tube 2, 2g is rotated in the tubular shaft and 
the water jet moved along a circle. 
By suitable selection of the gears , 2, 3 

and 8, it is possible to vary the Speed of rotation 
of the casing and of the rolling wheel 8. fr. 
the form of construction shown in Figs. 1 and 2 50 
spar winee C is smaller than spur wheel 6 and 
spur wheel 2 larger than spur wheel A. The 
speed of the rolling wheel 8 is therefore reduced 
relative to that of casing G. In the form of con 
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struction shown in Rig. 3 the casing G is mounted 58 



2 
upon a square shaft 22 carrying the crown of 
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vanes S1 of a turbine on which the branch jet M. 
impinges. The turbine rotates the casing G con 
taining the differential gear and therefore the 
shaft 5 carrying the rolling wheel 8. 
According to the form of construction shown in 

Fig. 4, the bearing 5, 5a, carrying the casing G 
and the gearing therein is suspended from the 
lower side of the sprinkler tube 2 by means of 
a sleeve 23. Shaft 15 carries at its lower end a 
rolling wheel consisting of a bevel wheel 8a mesh 
ing with a bevelled crown of teeth a fixed on the 

A shaft 24 is mounted on the tubular shaft . 
end face of the casing G and is rotatably guided in 
a bearing 26 suspended by means of a sleeve 25 
from the sprinkler tube 2. 
shaft 24 a turbine S2 is mounted within the range 
of the mouth of the sprinkler nozzle 3, the hub of 
this turbine being fixed on the shaft 24 by a 
Screw 2. 
The water jet M ejected from the nozzle 3 in 

pinges on the turbine S2 to rotate it. The rotation 
of the turbine is transmitted to the casing G and 
the shaft 5 so that the bevel wheel 8a rolls on 
the crown of bevelled teeth 4a to effect rotation, 
of the sprinkler tube. 
The form of construction shown in Fig. 5 is 

quite similar to that shown in Fig. 4, the gear be 
ing suspended on the sprinkler tube. 

In this instance, the turbine S3 is directly 
mounted on the end face of the casing G in Such 
manner that the turbine is located within the 
range of the water jet M ejected from the nozzle 
3 of the sprinkler tube 2. The shaft 5a, carrying 
a hyperbolically shaped wheel 8b rolling on the 
crown of teeth 4b, is rotatably mounted in tWO 
bushes 28 and 29. The bush 28 is oscillatably. 
mounted by means of studs 30 in lugs 45 of a 
sleeve 23d. The bush 29 has pins 3 engaging in 
arcuate slots 32 of flaps 33 of a sleeve 25d, mount 
ed on the upper portion of the sprinkler tube. 
The shaft 5a is thus rendered adjustable relative 
to the sprinkler tube: by unscrewing the wing nut 
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34 on the stud 3, and sliding the studs 3 in 
the arcuate slots 32, the shaft 5a, and the casing 
G. and the turbine S3 carried thereby may be ad 
justed to a position inclined relative to the longi 
tudinal axis of the sprinkler tube 2. The distance 
of the turbine from the Water jet M may thus be 
increased so as to decrease the action of the jet 
M. On the turbine. m 

The form of construction shown in Fig. 6 dif 
fers from that shown in Fig. 4 in that the shaft 
which transmits the rotative movement of the 
turbine and the casing to the rolling wheel is 
journaled at the upper side of the sprinkler tube. 
The square shaft 22a mounted on the top of 

casing G. carries a bevel wheel 36 fixed by means 
of a screw 35. A shaft 4 is guided in journals 
37; 38 which are held by bands 39, 40 at the 
upper side of the sprinkler tube 2. The upper 
end of the shaft 4 is clamped by means of a 
clamping screw 27a to the lower side of the tur 
bine S4, and the lower end of the shaft 4 is 
provided with a bevel wheel 42 meshing with the 
bevel. Whee 36. . 
The water jet M ejected from the nozzle 3 

of the sprinkler tube impinges on the turbine S4 
which rotates shaft 4 and through the inter 
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mediary of the bevel wheel gear 42, 36 the casing 
G. The rotation of the casing is transmitted to 
the shaft 5 which rotates the spur wheel 8. 
The consequent rolling of this spur wheel on the 
crown of teeth 4 results in imparting a circulat 
ing movement to the sprinkler tube 2, 

On the outer end of . 

2,188,282 
The driving gear of the sprinkler is further sim 

plified and rendered adaptable for numerous pur 
poses by the arrangements shown in Figs. 3, 4 and 
6, it is, furthermore, possible to exchange the 
crown of vanes and the turbine. As the turbine 
is at a great distance from the casing, especially 
in the form of construction shown in Fig. 6, dirty 
water may be used for the admission of the tur 
bine, without the water ascending to the casing. 

I claim:- 
1. In a long-jet sprinkler having a fixed tubu 

lar shaft provided at its upper end with a Crown 
of teeth, a spur wheel having teeth meshing with 
the teeth of the crown of teeth and adapted to 
roll on the crown of teeth, a sprinkler tube 
mounted to rotate about the axis of the shaft, a 
casing, a rotor element comprising vanes on the 
top of the casing, the rotor element being mount 
ed to be rotated by a water jet ejected against 
the vanes through a nozzle on the sprinkler tube 
facing the vanes, power-transmission means co 
acting between the rotor element and the Spur 
wheel for effecting rotation of the sprinkler tube 
comprising an epicyclic-gear train mounted in 
the casing on the sprinkler tube and driven from 
the rotor element, means connecting the epi 
cyclic-gear train-to the spur wheel to drive the 
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spur wheel, and a shaft extending from Said. 
casing and rotated by said gear train, the Spur 
wheel being mounted on the free end of Said 
shaft. 

2. In a long-jet sprinkler having a fixed tubul 
lar shaft provided at its upper end with a crown 
of teeth, a spur wheel having teeth meshing with 
the teeth of the crown of teeth and adapted to roll 
on the crown of teeth, a sprinkler tube mounted 
to rotate about the axis of the shaft, a casing, a 
rotor element comprising vanes on the top of the 
casing, the rotor element being mounted to be 
rotated by a water jet ejected against the Vanes 
through a nozzle on the sprinkler tube facing the 
vanes, power-transmission means coacting be 
tween the rotor element and the spur wheel for 
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effecting rotation of the sprinkler tube compris 
ing an epicyclic-gear train mounted in the casing 
on the sprinkler tube and driven from the rotor 
element, means connecting the epicyclic-gear 
train to the spur wheel to drive the Spur wheel, 
a shaft extending from said casing and rotated 
by said gear train, the spur wheel being mounted 
on the free end of said shaft, and a stationary 
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bush enclosing said shaft and loosely carrying 
Said casing. Y. 

3. In a long-jet sprinkler having a fixed tubu 
lar shaft provided at its upper end with a crown 
of teeth, a spur wheel having teeth meshing with 
the teeth of the crown of teeth and adapted to 
roll on the crown of teeth, a sprinkler tube 
mounted to rotate about the axis of the shaft, a 
casing, a rotor element comprising vanes on the 
top of the casing, the rotor element being mount 
ed to be rotated by a water jet ejected against the 
vanes through a nozzle on the sprinkler tube 
facing the vanes, power-transmission means CO 
acting between the rotor element and the spur 
wheel for effecting rotation of the sprinkler tube 
comprising an epicyclic-gear train mounted in 
the casing on the sprinkler tube and driven from 
the rotor element, means connecting the epi 
cyclic-gear train to the spur wheel to drive the 
spur wheel, a shaft extending from said casing 
and rotated by said gear train, the spur wheel 
being mounted on the free end of Said shaft, a 
stationary bush enclosing said shaft and loosely 
carrying said casing, and a crown of teeth on 
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the end of said shaft located in said casing mesh 
ing with One of the wheels of the epicyclic-gear 
train, s 

4. In a long-jet sprinkler having a fixed tubular 
shaft provided at its upper end with a crown of 
teeth, a spur wheel having teeth meshing with 
the teeth of the Crown of teeth and adapted to 
roll on the crown of teeth, a sprinkler tube 
mounted to rotate about the axis of the shaft, a 
casing, a rotor element comprising vanes on the 
top of the casing, the rotor element being mount 
ed to be rotated by a water jet ejected against 
the vanes through a nozzle on the sprinkler tube 
facing the Vanes, power-transmission means CO 
acting between-the rotor element and the Spur 
wheel for effecting rotation of the sprinkler tube 
comprising an epicyclic-gear train mounted in 
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the casing on the sprinkler tube and driven from 
the rotor element, means connecting the epl 
cyclic-gear train to the spur wheel to drive the 
spur wheel, a stationary bush carrying said ro 
tatable casing, a shaft downwardly extending 
from said casing driven by a wheel of said epi 
cyclic-gear train and extending through said 
bush, a crown of teeth on the top end of said 
stationary bush meshing with One of the Wheels 
of said epicyclic-gear train, and a spur wheel On 
the top end of said shaft meshing with another 
wheel of said epicyclic-gear train. 

5. In a long-jet sprinkler having a fixed tubul 
lar shaft provided at its upper end with a crown 
of teeth, a spur wheel having teeth meshing with 
the teeth of the crown of teeth and adapted to 
rol on the crown of teeth, a sprinkler tube 
mounted to rotate about the axis of the shaft, a 
casing, a rotor element comprising vanes on the 
top of the casing, the rotor element being mount 
ed to be rotated by a water jet ejected against 
the wanes through a nozzle on the sprinkler tube 
facing the vanes, power-transmission means co 
acting between the rotor element and the spur 
wheel for effecting rotation of the sprinkler tube 
comprising an epicyclic-gear train mounted in 
the casing on the sprinkler tube and driven from 
the rotor element, means connecting the epi 
cyclic-gear train to the spur wheel to drive the 
spur wheel, a stationary bush carrying said ro 
tatable casing, a shaft downwardly extending. 
from said casing driven by a wheel of said epi 

3 
Cyclic-gear train and extending through said 
bush, a crown of teeth on the top end of said sta 
tionary bush meshing with one of the wheels of 
said epicyclic-gear train, a spur wheel on the top 
end of Said shaft meshing with another wheel of 
Said epicyclic-gear train, and a vertical bolt fixed 
in said Casing and guiding the rotatable wheels 
of Said epicyclic-gear train. 

6. In a long-jet sprinkler having a fixed tubular 
shaft provided at its upper end with a crown of 
teeth, a spur wheel having teeth meshing with 
the teeth of the crown of teeth and adapted to 
roll on the crown of teeth, a sprinkler tube mount 
ed to rotate about the axis of the shaft, a casing, 
a rotor element comprising vanes on the top of 
the casing, the rotor element being mounted to 
be rotated by a water jet ejected against the 
Vanes through a nozzle on the sprinkler tube fac 
ing the Vanes, power-transmission means coact 
ing between the rotor element and the spur wheel 
for effecting rotation of the sprinkler tube com 
prising an epicyclic-gear train mounted in the 
casing on the sprinkler tube and driven from the 
rotor element, and means connecting the epi 
cyclic-gear train to the spur wheel to drive, the 
spur wheel. 

7. In a long-jet sprinkler having a fixed tubul 
lar shaft provided at its upper end with a crown 
of teeth, a spur wheel having teeth meshing 
with the teeth of the crown of teeth and adapted 
to roll on the crown of teeth, a sprinkler tube 
mounted to rotate about the axis of the shaft, a 
casing, a rotor element comprising vanes on the 
top of the casing, the rotor element being mount 
ed to be rotated by a Water jet ejected against 
the vanes through a nozzle on the sprinkler tube 
facing the vanes, power-transmission means CO 
acting between the rotor element and the spur 
wheel for effecting rotation of the sprinkler tube 
comprising an epicyclic-gear train mounted in 
the casing on the sprinkler tube and driven from 
the rotor element, means connecting the epi 
cyclic-gear train to the spur wheel to drive the 
spur.wheel, a bearing extending from Said Sprin 
kler tube to the lower side of the same, the Spur 
wheel having a shaft journaled in Said bearing, 
and a stationary sleeve enclosing said shaft 
adapted to carry the hub of said rotatable casing. 

KARL, LODWIGLANNINGER. 
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