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This invention relates to improvements in nozzles or 
jets for rotary sprinklers of the kind wherein the sprinkler 
arms are rotated due to reactionary forces arising from 
the issue of water from the nozzles. 
The general object of the invention is to provide im 

proved nozzles or jets which are of simple construction, 
and due to the small number of moving parts are long 
lasting and reliable. A further object is that of enabling 
the rotational speed of the spray arms to be infinitely 
varied between zero and a maximum by a simple adjust 
ment to the nozzles or jets thereon. 

Yet another object is to provide the above mentioned 
features in the improved nozzles or jets while still retain 
ing an excellent distribution of the outlet water. These 
and other features will become more readily apparent as 
the description proceeds further. 
More especially the invention provides for a ball ele 

ment to be associated with the outlet passage of a nozzle 
for reciprocal movement into and out of the Water stream 
in the outlet passage during operation of the sprinkler, so 
as to enhance dispersion of the water, create reactional 
driving force of a pulsating nature which ensures effec 
tive rotation of the sprinkler arm or arms and Sets up 
vibrations tending to keep the interior of the nozzle free 
from grit and other foreign matter. 
The invention will now be fully described and explained 

with reference to the drawings in which: 
FIGURE 1 is a sectional elevation of a sprinkler head 

assembly according to the invention; 
FIGURE 2 is a sectional elevation of a nozzle as seen 

in FIGURE 1; 
FIGURE 3 is a plan of the nozzle seen in FIGURE 2; 
FIGURE 4 is a part sectional elevation of a modified 

driving nozzle; 
FIGURE 5 is a plan of the nozzle seen in FIGURE 4; 
FIGURE 6 is a part sectional elevation of a driving 

nozzle similar to that in FIGURES 2 and 3 but incor 
porating an adjusting device. 

Referring to the drawings, FIGURE 1 illustrates a 
rotary sprinkler head construction suitable for use with 
the nozzles or jets which form the subject of this inven 
tion. This sprinkler head consists firstly of a stationary 
member 2, having a tubular upper portion 3 and prefer 
ably terminating at its lower end in an enlarged internally 
threaded nut portion 4, for ready engagement with a 
water supply pipe. 
The rotary mounting of the sprinkler head assembly 

comprises firstly a member 6 of tubular form having an 
inturned flange at its lower end. The upper end of mem 
ber 6 has a threaded connection for attachment to the 
lower portion 7c of the composite, somewhat Y shaped, 
tubular member 7, the outer extremities of the arms 7a 
and 7b of this member forming the attachment points for 
the nozzles 8 and 9. 

Within the recess defined by the lower portion 7c of 
member 7, the inner surface of member 6, and the outer 
surface of the tubular portion 3 of stationary member, 
is located the bearing and seal assembly for the sprinkler 
head. 

This assembly consists primarily of upper and lower 
thrust bearing rings 13 and 14 respectively, both prefer 
ably composed of an organic material such as nylon, the 
upper thrust bearing 13 being a relatively tight fit on the 
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upper portion 3 of the stationary member 2 and retained 
from upward movement thereon by a circlip i6. The 
lower thrust bearing 14 is preferably accommodated with 
in a groove in a washer-like metal member 12 which rests 
on a further washer-like member 10 composed of rubber 
or similar resilient material which in turn is supported 
by the inturned flange on the member 6. 

In addition to the foregoing, a sealing element 17 con 
posed of felt or other usual sealing material is incor 
porated above the bearing assembly, between the rotary 
element 7, and the stationary element 2, in order to pre 
vent as far as possible the entry of grit or other foreign 
matter into the bearing assembly. 
The sprinkler head assembly in FIGURE 1 is shown 

fitted on one arm with a conventional plain nozzle 9 and 
on the other a driving nozzle 8 constructed in accordance 
with the invention. This arrangement may of course be 
varied when necessary to suit particular applications, for 
example, driving nozzles or jets could be used on both 
arms of the sprinkler head, or alternatively the sprinkler 
head could incorporate three or more arms with corre 
sponding variations in the combination of nozzles used. 

Referring now to FIGURES 1 to 6 the improved noz 
zle 8 consists firstly of a body piece 2, preferably cylin 
drical, and having at one end a suitable means of attach 
ment to a sprinkler arm, for example, a reduced external 
ly screw threaded portion 22 adapted to engage in a simi 
lar but internally screw threaded end of the tubular 
sprinkler arm. The said body piece has a hole there 
through, preferably axial which may be termed the pri 
mary passage P. 
The diameter of the primary passage at the end of 

the body piece which is attached to the sprinkler arm, is 
preferably larger than the diameter at the outer end, with 
the said two diameters connected by a tapered or some 
what venturi formation 23. From the small diameter por 
tion of the primary passage there extends, substantially 
at or near a right angle thereto, another passage which 
may be termed the secondary passage 24. The secondary 
passage may be diverted at the outlet end to direct the 
water issuing therefrom in the direction of the main jet 
emerging from the primary passage. 

Contained within the secondary passage 24 is a spheri 
cal ball 26 of smaller diameter than the secondary pas 
sage, but preferably of larger diameter than the primary 
passage P. This bail is free to oscillate along the sec 
ondary passage into and out of the water stream flowing 
through the primary passage. 
With the nozzle in operation, the high velocity stream 

of water flowing through the primary passage creates a 
low pressure area at the mouth of the secondary passage. 
The suction due to this low pressure area draws the ball 
partially out of the secondary passage to project into the 
water stream in the primary passage. When this takes 
place, the pressure of the Water in the primary passage 
again forces the ball back along the secondary passage 
whereupon the process is repeated. 
The resulting oscillation of the ball in and out of the 

water stream in the primary passage causes the jet of 
water emerging from the nozzle to both deviate from the 
direction of the axis of the primary passage and to have a 
fluctuating velocity. These characteristics result in the 
features of this construction as regards, pulsating reac 
tional driving force, water distribution, and ease of ad 
justing the rotational speed of sprinkler arms. As re 
gards the latter feature it can be readily appreciated that 
since the oscillating ball causes the jet of water emerging 
from the nozzle to be diverted through an angle from the 
axis of the primary passage and hence from the axis of 
the sprinkler arm, all that is necessary to vary the hori 
Zontal angular deviation of the water jet from the axis of 
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the sprinkler arm is to rotate the nozzle about the axis 
of the sprinkler arm. When this is done, the horizontal 
component of velocity of the water jet and consequently 
the reactional driving force causing rotation of the 
sprinkler arm, is varied, which results in a change in rota 
tional speed of the said sprinkler arm. 
The maximum rotational speed is obtained when the 

nozzle is turned so that the water jet has a maximum 
horizontal angular deviation from the axis of the sprinkler 
arm. By turning the nozzle through ninety degrees in 
either direction from this position the horizontal angular 
deviation from the axis of the sprinkler arm and hence 
the speed of rotation of the said sprinkler arm, will be 
zero. Rotating the nozzle through a further ninety de 
grees in the same direction as the first will result in the 
sprinkler arm again having maximum rotational speed, 
but in the reverse direction. 
The secondary passage of FIGURES 2 and 3 is shown 

open at its top by means of a vertical slot 24a and is 
closed at its outer end by a plate or like closure 27. 

According to FIGURES 4 and 5, the secondary passage 
is only partly closed at its top, a gap 24b leading upwardly 
from the outer end of the passage. 

In order to vary the stroke or permissible movement of 
the reciprocal ball 26 in the secondary chamber, an ad 
justing screw 28 may be provided, and as will be appar 
ent the action and effect of the reciprocating ball may 
be infinitely adjusted. 
Any suitable material may be used in the manufacture 

of these nozzles and their component parts, for example, 
metal or organic materials such as nylon, and due to the 
simplicity of construction and the few moving parts in 
volved, these nozzles are reliable and long lasting. 

I claim: 
1. An improved outlet nozzle for attachment near the 

outer end of a sprinkler arm associated with a rotary 
Sprinkler rotatable about an axis of rotation, the issuance 
of water from said outlet nozzle providing the force 
necessary to revolve said arm about the axis of rotation, 
said outlet nozzle comprising a body portion having a 
primary outlet passage extending substantially axially 
therethrough and serving to direct the main outlet water 
stream, a secondary outlet passage extending substan 
tially at right angles to said primary passage and com 
municating at one end with the primary passage, said sec 
ondary passage having a ball element therein freely re 
ciprocable therealong under the action of the water stream 
in the primary passage so as to periodically enter, at least 
partially, the primary passage and the issuing water stream 
and thereby enhance dispersion of the water, create re 
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actional driving force of a pulsating nature which ensures 
effective rotation of the sprinkler arm and set up vibra 
tions tending to keep the interior of the nozzle free from 
grit and other foreign matter. 

2. An improved outlet nozzle as claimed in claim 1 
and wherein said secondary passage and said ball element 
are of larger diameter than said primary passage at its 
junction with said secondary passage. 

3. An improved outlet nozzle as claimed in claim 1 
and wherein said body portion has a side face and an 
outer end face, the primary passage having its outlet at 
said end face and the secondary passage terminating at 
said side face, and a plate positioned over the opening in 
said side face closing off the outer end of said secondary 
passage, said body portion having a slot therein of width 
less than the diameter of the secondary passage extend 
ing from said secondary passage to said end face in the 
direction of the primary passage, and from said primary 
passage to said side face in the direction of the secondary 
paSSage. 

4. An improved outlet nozzle as claimed in claim 1 
and wherein said body portion has a side face and an 
outer end face, the primary passage having its outlet at 
said end face and the secondary passage extending to said 
side face, a plate over and closing the opening in said 
side face, an opening being formed adjacent said plate 
and extending from the secondary passage to said outer 
end face. 

5. An improved outlet nozzle as claimed in claim 1 
and means for varying the permissible reciprocal move 
ment of the ball along the secondary passage. 

6. An improved nozzle as claimed in claim 3 and 
means to vary the permissible reciprocal movement of 
the ball along the secondary passage, said means com 
prising a screw which extends through the plate over the 
outer end of said secondary passage. 

7. An improved nozzle as claimed in claim 1 and 
wherein the outer end portion of said primary passage is 
cylindrical in shape and of uniform diameter and the 
inner end portion is of somewhat venturi or conical form, 
progressively increasing in diameter from its junction with 
said outer end portion. - 
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