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[5 7] ABSTRACT 

An apparatus for automatically sprinkling a liquid 
comprising a liquid supply vertical tube connected at 
its lower end to a liquid supply source, a swivel tube 
connected to the upper end of the vertical tube and 
adapted to be swivelled about the axis of the vertical 
tube while guiding the liquid from the vertical tube 
toward a horizontal or obliquely upward direction, a 
sprinkler having a jet nozzle and mounted on the distal 
end of the swivel tube and automatically rotatable by 
the jet energy of the liquid, the sprinkler being so posi 
time! that the @1315. thereof intersects the axis of tbs 
vertical tube at an angle greater than 0° but smaller 
than 90°, and swivel control means mounted on the 
connection of the vertical tube and the swivel tube for 
swivelling the swivel tube while intermittently and an 
gularly displacing the same in a de?nite direction by 
utilizing the reaction force of the liquid jet delivered 
from the sprinkler. 

3 Claims, 16 Drawing Figures 
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APPARATUS FOR AUTOMATICALLY 
SPRINKLING LIQUIDS 

This invention relates to an apparatus for automati 
cally sprinkling a liquid onto trees, such as fruit trees, 
positioned around the apparatus with a rotating nozzle. 
Automatic sprinkling apparatuses of the above 

mentioned type heretofore provided generally have the 
disadvantage of complex construction and high manu 
facturing cost. 

In order to apply a liquid over an area of a given 
width the conventional apparatus generally employs a 
nozzle of the diffusion type. However, if forced out and 
diffused, the force of the diffused liquid is low and the 
liquid will not reach a remote place, the diffusion and 
atomization further causing the effective component in 
the liquid to evaporate off, if any. Moreover, the liquid 
particles will flow away on an air stream, resulting in a 
great loss of the sprinkled liquid. The reach and force 
of the discharged liquid stream have an important bear 
ing on the performance of the apparatus and it is of 
course desired to obtain the greatest possible reach and 
the highest force of the discharged liquid stream. 
To eliminate the foregoing drawbacks experienced 

with the conventional apparatus, attempts have also 
been made to'employ a sprinkler having a nozzle of the 
jet type automatically rotatable by the jet energy of the 
liquid, but if the liquid is forced out against trees in the 
form of a jet, diffusion of the liquid hardly takes place 
and jetted liquid always strikes the trees at a constant 
level so that there arises a need to provide a plurality 
of such sprinklers in a multistage arrangement to 
achieve application over an area of a great vertical 
width as obtained with a diffusing nozzle. However, the 
use of a plurality of sprinklers in a multistage arrange 
ment requires a liquid conduit of a greater diameter in 
proportion to the number of the sprinklers and liquid 
supply means and other attachments of a greater ca 
pacity. Consequently, the apparatus becomes expen 
sive to manufacture. Further with the conventional ap 
paratus having the above sprinkler, the liquid is always 
jetted symmetrically of the apparatus on its opposite 
sides, with the result that-if the ground is inclined or the 
trees on one side differ in height from those on the 
other side, the liquid can not always be applied effec 
tively to the trees on both sides. 
An object of this invention is to provide an apparatus 

for automatically sprinkling a liquid which is very sim 
ple in construction and inexpensive to manufacture. 
Another object of this invention is to provide an ap 

paratus for automatically sprinkling a liquid including 
only one sprinkler having a jet nozzle whereby the liq 
uid can be applied to trees in vertically and horizontally 
spreading fashion. 
Another object of this invention is to provide an ap 

paratus for automatically sprinkling a liquid whereby 
the liquid can be applied effectively even in the case 
where the ground is inclined or trees on one side differ 
from those on the other side in height; 
The above and other objects of this invention will be 

come more apparent from the following description. 
The present invention provides an apparatus for au 

tomatically sprinkling a liquid comprising a liquid sup 
ply vertical tube connected at its lower end to a liquid 

. supply source, a swivel tube connected to the upper 
end of the vertical tube and adapted to be swiveled 
about the axis of the vertical tube while guiding the liq 
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2 
uid from the vertical tube toward a horizontal or 
obliquely upward direction, a sprinkler having a jet 
nozzle and mounted on the distal end of the swivel tube 
and automatically rotatable by the jet energy of the liq 
uid, the sprinkler being so positioned that the axis 
thereof intersects the axis of the vertical tube at an 
angle greater than 0° but smaller than 90°, and swivel 
control means mounted on the connection of the verti 
cal tube and the swivel tube for swivelling the swivel 
tube while intermittently and angularly displacing the 
same in a de?nite direction by utilizing the reaction 
force of the liquid jet delivered from the sprinkler. 
With the present apparatus, the sprinkler rotates 

about its own axis and at the same time revolves about 
the axis of the vertical tube by being displaced a suit 
able angle at a time as the swivel tube is swivelled. Be 
cause the axis of rotation of the sprinkler intersects the 
axis of its revolution at an angle of greater than 0° but 
smaller than 90°, the position where the liquid is ap 
plied to the object to be sprinkled changes every time 
the sprinkler is orbitally displaced, with the result that 
during one turn of revolution of the sprinkler, the liquid 
can be applied to a wide area extending both in hori 
zontal and vertical directions as if by a plurality of noz 
zles in multi-staged arrangement. Thus, in spite of the 
use ofajet nozzle, the present apparatus including only 
one such nozzle can apply a liquid onto an area of a 
great vertical width just as achieved by a diffusing noz 
zle. 
According to the automatic sprinkling apparatus of 

this invention, the sprinkler and swivel tube are auto 
matically rotated by the energy of the liquid to be sprin 
kled which is forced out from the nozzle of the sprin 
kler. Therefore, the apparatus need not be equipped 
with a special device for driving the sprinkler and the 
swivel tube, with the resulting advantage that the appa 
ratus is very simple in its overall construction and is in 
expensive. The simple construction serves to reduce 
malfunctions and assures easy repair and maintenance. 
The nozzle of the present apparatus which is of the 

jet type enables the liquid forced out to reach over a 
longer distance with a greater force, ensuring very good 
performance. Since the liquid forced out from the noz 
zle is hardly atomized, the loss of sprinkled liquid can 
be reduced and the efficacy of component of the liquid 
will be fully retained. 
For a better understanding of this invention, embodi 

ments of the invention will be described below with ref 
erence to the drawings, in which: 
FIG. 1 is a front view showing an embodiment of this 

invention; 
FIG. 2 is a view illustrating the relation between the 

axis of a vertical tube and that of a sprinkler; 
FIG. 3 is an enlarged plan view of the apparatus 

shown in FIG. 1; 
FIG. 4 is a front view showing an automatically rotat 

able sprinkler included in the apparatus shown in FIG. 
1; 
FIG. 5 is a plan view of FIG. 4; 
FIG. 6 is a view in vertical section taken along the 

line I—I in FIG. 4; 
FIG. 7 is a view in vertical section taken along the 

line II -- in FIG. 5; 

FIG. 8 is a front view showing the construction of the 
connection between a vertical tube and a swivel tube 
and the construction of swivel control means mounted 
on the connection; 
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FIG. 9 is a view in vertical section showing the con 
struction of a swivel joint; 
FIG. 10 is a development showing a drum of the 

swivel control means; 
FIG. 11 is a plan view illustrating the state of the liq 

uid jet as it is emitted from a nozzle of a sprinkler at re 
spective positions during revolution; 
FIG. 12 is a side view illustrating the state shown in 

FIG. 11; ‘ 

FIG. 13 is a front view showing another embodiment 
of this invention; 
FIG. 14 is a development of a drum included in the 

apparatus of FIG. 13; 
FIG. 15 is a plan view illustrating the state of the liq 

uid jet as it is emitted from a nozzle at respective posi 
tions during revolution; and 
FIG. 16 is a side view illustrating the state shown in 

FIG. 15. 
With reference to FIGS. 1 to 12, liquid supply means 

is indicated at A, an automatically rotatable sprinkler 
at B and swivel control means at C. ' 

The liquid supply means A comprises a vertical tube 
2 upstanding from the ground a for guiding a liquid up 
ward which liquid is sent forward through a duct 1 from 
an 'unillustrated liquid tank equipped with a feed pump, 
and a swivel tube 3 mounted on the upper end of the 
vertical tube 2 and adapted to swivel about the axis of 
the tube 2. The swivel tube 3 guides the liquid from the 
vertical tube 2 toward a horizontal or obliquely upward 
direction. As seen from FIG. 9, the swivel tube 3 is con 
nected to the vertical tube 2 by means of a swivel joint 
4 and a T-joint 5. The swivel joint 4 shown comprises 
a stationary support tube 4a screwed on the upper end 
of the vertical tube 2 and a rotatable tube 4b fitted in 
the support tube 40 in sliding contact therewith against 
upward displacement and screwed at its top end into a 
downwardly extending tube 5a of the T-joint 5. Other 
swivel joints conventional in the art can be used alter 
natively for the joint 4 shown in FIG. 9. 
The automatically rotatable sprinkler B may be of 

any construction insofar as it is capable of sprinkling a 
liquid while being rotated automatically by the jet en 
ergy of the liquid. A specific example of the sprinkler 
will be described below referring to FIGS. 4 to 7. 
The automatically rotatable sprinkler B illustrated 

comprises a stationary support tube 6 screwed into the 
swivel tube 3 of the liquid supply means A, a rotatable 
tube 10 loosely ?tted in the support tube 6 and liquid 
tightly sealed by packings 8 and 9 under the action of 
a spring 7 and a head member 11 screwed on the upper 
end of the rotatable tube 10 and rotatable integrally 
therewith. The heat member 11 is provided with a noz 
zle 12 which is open obliquely upward of the head and 
a gate-shaped frame 13 at its upper end. A swing mem 
ber 15 is pivotably mounted on a ?xed pivot 14 in the 
gate-shaped frame 13. The swing member 15 has a liq 
uid receiver 16 on the nozzle side and a weight member 
17 on the opposite side. The base portions of the re 
ceiver l6 and the weight member 17 are always forced 
into contact with posts 13a and 13b of the gate-shaped 
frame 13 by a spring 18. 
A liquid forced out from the jet nozzle 12 strikes the 

inner face of the liquid receiver 16 to impart a torque 
to the swing member 15 and thereby pivotally moves 
the same in a counterclockwise direction in FIG. 5 
against the spring 18. This movement stops when the 
torque comes into balance with the repellant resiliency 
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of the spring 18, whereupon the swing member 15 is 
pulled backward by the spring 18. At this time, the base 
portions of the receiver 16 and weight member 17 
strike the side faces of posts 13a and 13b of the gate 
like frame 13 under the inertia of movement due to the 
weight of the receiver 16 and weight member 17, ef 
fecting a small angular displacement of the gate-like 
frame in a clockwise direction. Thus, every time the 
swing member 15 is pivotally moved, the head member 
11 rotates a small angle, whereby the direction ofliquid 
jet progressively changes toward a clockwise direction. 
In this way, the sprinkler B is continuously moved in a 
clockwise direction by the jet energy of the liquid. 
The automatically rotatable sprinkler B is mounted 

on the liquid supply means A, with its stationary sup 
port tube 6 mounted on the swivel tube 3 of the latter. 
It is strictly required that the sprinkler B be so mounted 
on the swivel tube 3 that the axis x of the sprinkler in 
tersects the axis y of the vertical tube 2. For this pur 
pose, the distal end of the swivel tube 3 is bent upward 
(see FIG. 8). The bent portion is indicated at 3a. The 
angle a formed by the axes x and y can be suitably de 
termined within the range of more than 0° to less than 
90° depending upon the kind of trees and the con?gu 
ration of the ground. If the angle a is 0° or 90°, the liq 
uid will be applied to the object at the same position in 
a planar fashion irrespective of where the sprinkler B 
is positioned on the orbit B of its revolution as it is an 
gularly displaced. Particularly when the angle a is in 
therange of 5° to 45°, very stable and reliable applica~ 
tion of the liquid is assured to achieve improved effec 
tiveness. 
As shown in FIG. 8, the swivel control means C com 

prises a drum 20 formed with a guide groove 19 and a 
guide rod 21 having a distal hook end 21a engaged in 
the guide groove 19. The guide rod 21 is fixed to the 
rear extension 312 of swivel tube 3 of the liquid supply 
means A. The drum 20 is mounted externally on the 
stationary support tube 4a of the swivel joint 4 connect 
ing the swivel tube 3 to the vertical tube 2. 
The guide groove 19 of the drum 20 is composed of 

vertical grooves 19a and slanting grooves 19b which 
are arranged alternately in communication with each 
other (see FIG. 10). The lower end of each slanting 
groove 19b is continuous with the lower end of one ver 
tical groove 19a and the upper end is continuous with 
the upper end of the other vertical groove 19a. 
The swivel control means C controls the swivel of the 

swivel tube 3 by angularly and intermittently displacing 
the same in a definite direction under the reaction 
force of a jet given by the nozzle 12. 
This movement will be described below as follows. 

More speci?cally, when the liquid is forced out from 
the jet nozzle 12 of the sprinkler B, the sprinkler B is 
rotated by the jet energy of the liquid as illustrated be 
fore. At the same time the reaction force of the jet acts 
on the swivel tube 3 as a torque to cause the swivel tube 
3 to swivel in direction of the reaction force. Supposing 
that the reaction force of the liquid jet acts on the 
swivel tube 3 as a clockwise torque in FIG. 8, the 
torque is immediately delivered to the distal hook end 
21a of the guide rod 21 by way of the swivel tube 3. Ac 
cordingly, the hook end 21a located at the lower end 
of the vertical groove 19a moves up to the upper end 
of the slanting groove 19b and comes into pressing 
contact with the side wall of the upper end. The hook 
end 21a thereafter remains in this position until the di 
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rection of the torque is reversed. This means that the 
swivel tube 3 is displaced by an angle corresponding to 
the horizontal length of theslanting groove 19b and is 
thereafter retained at the displaced position. When the 
direction of the nozzle 12 has passed the axis f of the 
‘swivel tube 3 whereupon the direction of the torque is 
reversed, the distal hook end 21a, now freed from the 
pressing contact, drops onto the lower end of the verti 
cal groove 19a due to gravity, where it is subjected to 
a counterclockwise torque. At the lower end of the ver~ 
tical groove 19a, however, there is the side wall of the 
vertical groove 19a counterclockwisely of the hook end 
21a, which prevents any movement of the hook end 
21a even if it is subjected to the counterclockwise 
torque. Thus, the swivel tube 3 is also held in the sta 
tionary position. When the direction of the torque 
changes again to a clockwise direction, the distal hook 
end 21a moves along the slanting groove 19b, 
permitting the swivel tube 3 to revolve for displace 
ment. In this way, the swivel tube 3 is revolved intermit 
tently through an angle corresponding to the horizontal 
length of the slanting groove 19b every time the nozzle 
12 makes one turn of rotation on its own axis. 
With the apparatus of this invention having the fore 

going construction, the liquid forced into the lower end 
of the vertical tube 2 from the liquid supply means (not 
shown) by way of the conduit 1 flows into the swivel 
tube 3 through the upper end of the vertical tube 2 and 
is jetted from the jet nozzle 12 of the sprinkler B. The 
liquid jet causes the sprinkler B to rotate about its own 
axis 1: while being revolved about the axis y of the verti 
cal tube 2 by the swivel tube 3 which is permitted to in 
termittently swivel in a de?nite direction for a suitable 
angular displacement at a time under the action of the 
swivel control means C. As a result, the sprinkler B jets 
the liquid while making a turn of rotation about its own 
axis at each of the angularly displaced positions i to xii 
on the orbit B of its revolution (see FIG. 11). Now the 
mode of application of liquid by the sprinkler B will be 
studied with respect to intersectionj of the center line 
h of the nozzle 12 and a vertical reference line g on the 
object to be sprinkled. Since the axis x about which the 
sprinkler B rotates intersects the axis y about which it 
revolves at an angle of 0° to 90°, the intersectionj will 
be displaced vertically in multistage manner every time 
the sprinkler B is angularly displaced on the orbit B of 
its revolution (see FIG. 12). 
The embodiment shown in FIGS. 1 to 12 is such that 

the sprinkler B revolves by an angular displacement of 
30° at a time. As apparent from FIG. 12, seven intersec 
tions j will be formed on the vertical reference line g. 
The range of liquid application thus provided is equiva— 
lent to that achieved by seven jet nozzles arranged in 
multistage fashion. 
Each angular displacement of the sprinkler B as it re 

volves along its orbit is not limited to 30° as above and 
'is preferably about 2A0°_to 60°. 
‘The sprinkler B used in this embodiment is a com 

mercial product equipped with a nozzle 12 which is up 
wardly tilted at an elevation of about 10°. The sprinkler 
B is so positioned that the angle a between the axis x 
thereof and the axis y of the vertical tube 2 is 10°. In 
this case, the liquid can be sprinkled onto an area cov 
ered by an angle of 20° from the horizontal direction 
upward (see FIG. 1). 
According to the above embodiment, the liquid can 

be spread out substantially over an angle of 20°. This 
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6 
angle can be adjusted as desired by varying the angle 
a formed by the axis x of the sprinkler B and the axis 
y of the vertical tube 2. More specifically, the distance 
between the intersections on the vertical line g in FIG. 
12 varies proportionally to the angle a between the 
axes x and y, so that the greater the angle a the greater 
will be the distance between the intersections j, 
resulting in a three-dimensional sprinkling of the liquid. 
Conversely, the smaller the angle a, the smaller will be 
the distance to result in more planar mode of liquid ap 
plication. If the angle a increases to result in markedly 
three-dimensional sprinkling, the intersections will be 
spaced apart by too great a distance and there arises 
the tendency that no liquid will be applied between the 
intersections. For this reason, it is most preferable that 
the angle a be about 5° to 45°. 

In this invention the angle of elevation of nozzle '12 
of the sprinkler B can vary over a wide range. Nozzles 
with an angle of 0° to 45° is particularly serviceable. 
The angle may of course be more than 45°, but such 
angle will not produce hardly any merit in practice. By 
varying the angle of the nozzle 12, the direction of the 
liquid jet can be varied in vertical direction as desired. 
The length and the inclination angle of the swivel tube 
3 is not critical and give hardly any in?uence on the 
state of liquid jet. 
As described above, the apparatus of this invention 

equipped with only one jet nozzle is capable of sprin 
kling a liquid over a very wide area, eliminating all the 
drawbacks heretofore experienced with an apparatus 
including a diffusing nozzle or multistaged jet nozzles. 
FIGS. 13 to 16 show another embodiment of this in 

vention wherein the swivel control means C is provided 
with five vertical grooves 19a communicating with 
each other through slanting grooves 19b at their lower 
and upper ends in part of the peripheral face of drum 
20 of the swivel control means C subtending for exam 
ple 120°, the vertical grooves being spaced apart by 
30°. The swivel control means is further provided with 
an elongated slanting groove 19b’ in other part of the 
peripheral face thereof. One end of the elongated slant 
ing groove 19b’ is connected to the lower end of the 
vertical groove 19a positioned at one end and the other 
end of the elongated groove 1%’ is connected to the 
upper end of the vertical groove 19a positioned at the 
other end. This embodiment is different from the fore 
going embodiment only in the construction of the guide 
groove 19, with the other parts constructed identically 
thereto. 
According to this embodiment, the sprinkler B, re 

volves quickly when the hooked end passes through the 
elongated slanting groove 19b’ where no vertical 
grooves 19a are formed, immediately after the hooked 
end leaves vertical groove 19a at the end of the groove 
19b’ and, only while the hooked end is located where 
the vertical grooves 19a are formed, the sprinkler B is 
intermittently displaced through 30° every time it 
makes one turn of rotation about its own axis. Accord 
ingly, while passing through the part of the orbit corre 
sponding to the elongated slanting groove 1%’, the 
sprinkler B performs hardly any substantial sprinkling 
and, only while moving along the other part of the orbit 
corresponding to the portion formed with the vertical 
grooves 19a, the sprinkler conducts application of the 
liquid. More speci?cally with reference to FIGS. 15 
and 16, the sprinkler B forces out the liquid while mak 
ing one turn of rotation at each of points i’, 11’, iii’, iv' 
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and v’ on the orbit of its revolution, whereas no sprin 
kling will be performed at the other part of the orbit. 
As seen in FIG. 16, therefore, the liquid is applied to 
higher positions on the right of the axis y than on the 
left, this assuring very useful application in the case 
where the ground is inclined or the height of the fruit 
trees on one side differs from that of the trees on the 
other side. , 

Although the guide groove 19 in the drum 20 of the 
above embodiment has an effective length subtending 
120°, with ?ve vertical grooves 190 formed with a pitch 
of 30°, the effective length of the guide groove 19 can 
be determined as desired within the range of 90° to 
180°. The pitch of the vertical groove 19a, which may 
depend on the effective length, should be such that at 
least three vertical grooves 19a will be formed within 
the effective length. Less than three vertical grooves 
19a are not desirable inasmuch as the range of liquid 
application becomes too small. ' 

I claim: a 

1. In an apparatus for automatically sprinkling a liq 
uid having , 

a. a liquid supply vertical tube (2) connected at its 
lower end to a liquid supply source, 

b. a swivel tube (3) connected to the upper end of the 
vertical tube (2) and adapted to be swivelled about 
the axis of the vertical tube while guiding the liquid 
from the vertical tube toward a horizontal or 
obliquely upward direction, 

c. a sprinkler (B) having ajet nozzle and mounted on 
the distal end of the swivel tube and automatically 
rotatable by the jet energy of the liquid; the im 
provement therein wherein 

10 

25 

30 

35 

45 

55 

65 

8 
d. the sprinkler is so positioned that the axis thereof 

intersects the axis of the vertical tube at an angle 
greater than 0° but smaller than 90°; and 

e. swivel control means are mounted on the connec 
tion of the vertical tube and the swivel tube for 
swivelling the swivel tube while intermittently and 
angularly displacing the same in a definite direction 
by utilizing the reaction force of the liquid jet deliv 
ered from the sprinkler, said swivel control means 
comprising: a drum (20) formed with a guide 
groove (19), said guide groove being at least par 
tially composed of slanting grooves (19b) and ver 
tical grooves (190) arranged alternately in commu 
nication with each other, the lower end of each 
slanting groove being continuous with the lower 
end of one of the vertical grooves; a rear extension 
(3b) to the swivel tube; a guide rod (21) affixed to 
said rear extension (3b) with a distal hook (21a) 
engaged in said guide groove- (19) so that the 
swivel control means controls the swivel of the 
swivel tube (3) by angularly and intermittently dis 
placing the same in a predetermined direction 
under the reaction force of a jet escaping from the 
nozzle. 

2. The apparatus for automatically sprinkling a liquid 
as claimed in claim 1 including in said drum at least one 
elongated slanting groove (19b) imparting additional 
movement to the swivel tube. 

3. The apparatus for automatically sprinkling a liquid 
as claimed in claim 1 wherein the axis of the vertical 
tube intersects the axis of the sprinkler at an angle of 
5° to 45°. 

* * * * =i< 


