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3,387,782 
APPARATUS FOR PRODUCING A FGUNTAIN 

INCLUDING A STROBOSCOPIC LIGHT 
Shuzo Mizuno, Tokyo, Japan, assignor to Kurita Industrial 

Co., Ltd., Osaka-shi, Japan, a corporation of Japan 
Continuation of abandoned application Ser. No. 414,783, 
Nov. 30, 1964. This application Mar. 8, 1967, Ser. No. 
621,709 
Claims priority, application Japan, Dec. 6, 1963, 

38/65,292; Feb. 29, 1964, 39/311,004 
15 Claims. (Cl. 239-20) 

ABSTRACT OF THE DISCLOSURE 
An apparatus for producing a fountain, comprising a 

liquid containing open topped tank, a jetting nozzle hav 
ing at least one jet nozzle thereon, a liquid immersible 
pump at the bottom of said tank and on which said 
jetting nozzle member is mounted at a level above the 
level of the surface of the liquid in the tank, said pump 
having a pumping capacity su?icient for pumping a 
stream of liquid from the bottom of the tank through 
said jet nozzle to ‘a height high enough to form a liquid 
curtain, means acting on said jetting nozzle member to 
give to said stream a periodic motion, whereby a curtain 
of liquid is formed, and a stroboscopic light positioned 
laterally of the jetting nozzle a distance su?icient to ena 
ble it to be directed toward the curtain of liquid to shine 
on the outside surface of the con?guration of the curtain 
of liquid, said light being directed toward and illuminat 
ing said liquid curtain after it has left the jet nozzle. 

This application is a continuation application of appli 
cant’s prior copending application Ser. No. 414,783, ?led 
Nov. 30, 1964, now abandoned. 
The present invention relates to a new and useful 

apparatus for producing a fountain by creating static or 
dynamic patterns by varying the streams of jetted water 
and the apparatus for producing a fountain consists of the 
jetting nozzle which is connected with a pumping device 
to produce a water curtain with periodic motion, and a 
source of short-peak intemittent light which is positioned 
at van appropriate point for illuminating said water cur 
tain. ' 

According to one example of the present invention, 
the apparatus is designed to obtain a beautiful fountain 
by setting up jetting nozzles on a rotor, rotating said rotor 
while spouting water from said nozzles, projecting the 
light on the jetted water which light has a short peak of il 
lumination and incessantly goes on and off. The object 
of the apparatus is to obtain a beautiful fountain by pro 
ducing static or dynamic tracks of water and varying 
said tracks. 
According to another example of the present invention, 

the apparatus is designed to develop static or dynamic ?g 
ures by irradiating, by means of the aforesaid short~peak 
light which incessantly goes on and off, a water screen 
formed by spouting water from said nozzles while moving 
said nozzles in a reciprocating fashion. 
The object of the apparatus is to provide 'a beautiful 

fountain by varying the linear or parabolic streams of 
jetted water as produced by the device and thereby pro 
ducing broadening, static, converged or zigzag tracks of 
water. 

According to a third example of the present invention, 
the apparatus is designed to produce static or dynamic 
forms by setting up jetting nozzles on a line not including 
the axis of rotation, revolving said nozzles while spouting 
water, casting the foresaid short-peak intermittent light 
on the water screens thus produced and also adjusting 
the velocity of revolution and the period during which 
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the light is intermittently projected. The object of the 
apparatus is to create a beautiful fountain by producing 
the static or dynamic tracks of water and varying said 
tracks. 

In other words, the object is to produce such a fountain 
which, while usually being the same as an ordinary 
fountain, can present a variety of forms by darkening 
the neighborhood thereof, or during the night time keep 
ing streaked or spotted patterns at rest in the air or grad 
ually moving said patterns up or down. 

According to another modi?cation of the present in 
vention, the apparatus is designed to rotate circularly 
the end or the whole of the nozzle. The object is to 
obtain a decorative fountain or jetted water for sprinkling 
purposes which the pattern of the jetted water can be 
varied by adjusting the rotation of said nozzle. 
The present invention will be more clearly understood 

by reference to the following examples as illustrated in 
the attached drawings. It should be noted, however, that 
the present invention is not limited to these examples, 
but that adequate modi?cations thereof can be used, so 
long as they do not widely depart from the basic concept 
of the present invention. In the following examples the 
same parts are described using the same notations. 

Summary description of the attached drawings 

FIG. 1 is a schematic plan view of the water-jetting 
apparatus claimed in the present invention; 

1FIG. 2 is a side elevation view thereof, partly in sec 
tion; . 

FIG. 3 is a sectional elevation view of one modi?ca 
tion of the aforementioned apparatus; 

FIG. 4 is a sectional elevation view, partly in section, 
illustrating one mechanism whereby the jetting nozzles 
of such modi?cation are vibrated; 

FIG. 5 is a schematic side elevation view of another 
modi?cation of said apparatus; 

FIGS. 6 to 9 are schematic diagrams of various devices 
of said ‘apparatus; 

FIG. 10 is a secttional elevation view showing part 
of a third modi?cation of the aforesaid apparatus. 

First in FIGS. 1 and 2, the number 1 shows a water 
immersible motor pump, the number 2 a water supply 
chamber, the number 3 water pipes, the number 4 an 
annular water pipe, the number 5 jet nozzles, the annular 
water pipe being a ring and together with jet nozzles 5 
and radial pipes 3 constituting a jetting nozzle, and the 
number 6 ?oats. The water supply chamber 2 is pro 
vided on the delivery side of the watervimmersible 
motor pump '1. 
The water supply chamber 2 'and the annular water 

pipe 4 are supported by and connected with the radially 
arranged water pipe 3, the pipes 3 and annular pipe 4 
constituting a rotor. 

Under the annular water pipe ‘4 are ?tted ?oats 6 to 
offset the weight thereof. While the water-immersed 
motor pump is secured to the bottom of a water ?lled 
open topped tank, its upper part is engaged with the 
water pipe 7 by a bearing which connects said pump with 
the water supply chamber 2. Said water pipe 7 is fitted 
with a pulley 8 receiving the driving force from the driv 
ing mechanism 9. Said driving pulley rotates the annular 
water pipe 4 through the water pipe 7 and revolves the 
jetting nozzles at any desired speed. 

In this case, the driving mechanism is provided, where 
necessary, with a non-step speed change gear (not 
shown) to regulate the rotation. The jet nozzles spout 
water while being revolved by ‘means of the water-im 
mersed motor pump 1 and the driving mechanism 9, 
and produce a cylindrical water screen or curtain a. The 
aforesaid nozzles are set up on the periphery of the an— 
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nular water pipe 4, there being a plurality, for example, 
six, and are designed to be rearwardly and inwardly in 
clined so that water falls on the spouting point. 
A series of intermittently illuminated lights, for ex 

ample, strobolights 1% are arranged laterally of the jetting 
nozzle beyond the outer periphery of the water jetting ap 
paratus having the aforementioned construction and are 
directed toward the water curtain to illuminate the whole 
of the outside surface of the water curtain a. In this case 
the period during which the strobolights intermittently 
cast light is controlled by a noncontact switch (not 
shown). When the jetted water revolves at a rate of 10 
r.p.s. and the strobolights go on and off at a rate of 60 
cycles per second the water screen a appears to have 
tracks crossing each other. Again where the illuminating 
period of said strobolights is varied the patterns pro 
jected are changed accordingly, thereby producing a dy 
namic and beautiful fountain. 
The aforementioned example will be further detailed 

hereinafter. In this apparatus ?ve jet nozzles are mount 
ed on a rotor, for example, a rotating disk or ring (in 
this example the annular water pipe 4). Said nozzles are 
connected with the water-immersed motor pump 1 
through the water pipe 7. Water is spouted while said 
rotor is turned by the driving mechanism. When said noz 
zles are mounted on the same periphery of the rotor 
they are arranged at equal intervals. When the rotating 
velocity is set at about 10 r.p.s., for example, in case six 
nozzles are mounted on the same periphery, a cylindrical 
Water screen a is formed around a rotating circle. The 
aforementioned nozzles may be set upright. However, 
when it is desired to have the jetted water fall again on 
the same spouting point it will be necessary to tilt said 
nozzles at an adequate rearwardly inclined angle so as 
to offset the propulsion or momentum at the periphery of 
the revolving nozzles. Said angle of inclination can not 
be ?xed due to the varying rotation velocity, volumes of 
jetted water or nozzle diameters. Moreover, since changes 
in said angle result in varying patterns of jetted water, 
it should be kept variable. When the jet nozzles are per 
pendicular to the line connecting the rotating axis with 
said nozzles the jetted water falls outside the rotating 
periphery due to centrifugal force. Therefore to cause 
the water fall on the spouting point, it is necessary for 
the jet nozzles to have sufficient inclination to produce a 
horizontal component corresponding to the radial com 
ponent of the centrifugal force. Since variations in this 
angle of inclination help to increase the beautiful effects 
of a fountain, said angle is made adjustable. 
Thus a cylindrical water screen a is produced by the , 

revolution of the jet nozzles 5. The Whole area b is ex 
posed to a short-peak intermittent light. The projection 
of light may be made from the inside or outside of the 
water screen a. 

1,300 of a second is preferable as the time of intermit 
tent illumination. So long as the light continually goes 
on and off, any source of light may be used. In this ex 
ample a light source is used which projects light with a 
variable period of intermittent illumination. For instance, 
the strobolights 10 are connected with a non-contact 
switch (not shown) or rotating mirrors may be used for 
this model. The standard period of intermittent light is 
that which corresponds to certain multiples of the period 
adjusted in such a way that the light is illuminated again 
the next time the nozzles return to the same position after 
the ?rst illumination (for instance, when six nozzles on 
the same periphery are revolved at 10 r.p.s. the standard 
period is 60 cycles per second). Said period can be slight 
ly varying as desired. When the aforementioned period 
is used in projecting intermittent light images are pro 
duced on the whole surface b of the water screen a. Again 
when said period is progressively changed the patterns 
thus produced vary in the same, reverse, upward or down 
ward directions relative to the direction of the nozzle rev‘ 
olution. Furthermore, when the nozzle inclination is 
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changed more interesting images are obtained. These 
variations in the forms of images projected can also be 
achieved by adjusting the rotating velocity of the rotor, 
instead of the light period. In this instance the water 
jetting apparatus can be driven not only by the external 
rotating device 9, but also by supporting the whole of 
said apparatus on the floats 6 and rotating it with streams 
of water jetted into the pond. Also the rotor on which 
the jet nozzles are mounted is not limited to a rotating 
disk or ring. Radially extending pipes 3 extending from 
chamber 2 bearing said nozzles at the end or somewhere 
on the lengththereof may also serve as a rotor. The 
mechanism for causing intermittent‘ operation of the light 
source may consist, in addition to the strobolight, of any 
other electn'cal or mechanical devices. 
Next in FIGS. 3 and 4 illustrating another modi?cation 

of the apparatus of the present invention, the water-im 
mersed motor pump is connected with a communicating. 
water pipe 11 on the end of which is pivotally mounted . 
an outer cylinder 12. On the rotating outer cylinder 12 
is a jet noule. 

Said cylinder is designed to make a reciprocal rota 
tion around the axis of the communicating Water pipe 
11. This pipe is provided with a peripherally extending 
notch 18 extending partly around the periphery and op 
posite the position of the nozzle joint 17 on said rotat 
ing outer cylinder. The water to be jetted is introduced 
into the communicatingwater pipe 11 by the driving 
of the water-immersed motor pump and spouted from 
the jet nozzle 5 after passing through the notch 18. Said 
communicating water pipe 11 and the rotating outer cyl 
inder 12 are completely closed by sealing material 13. 

In FIG. 4 the number 15 is an eccentric cam which to 
tates on the axis 16. Said cam has a rod 14 connected to 
the periphery thereof, and is driven by an adequate D.C. 
motor (not shown), the velocity of said rotation ‘being , 
adjustable. The other end of the rod 14 is connected 
with the end of the jet nozzle 5. 

Said rod provides a lateral stroke by the rotation of 
said eccentric cam 15. Said nozzle moves back and forth 
between positions 5 and 5' around the communicating 
water pipe 11. 
Thus said nozzle 5 makes reciprocating movements, 

W-hile jetting water, during the driving of the water-im 
mersed motor pump 1 and the eccentric cam 15, and a 
sectorial water screen a is obtained along the reciprocat 
ing plane of said nozzle. Then light is projected all over 
the water screen a by the strobolight 10. The illumina 
tion period of said strobolight is adjustable by means of 
a non-contact switch (not shown). 
An example of the apparatus with the aforementioned 

construction will be described hereinafter. 
The frequency of the nozzle vibration should be ad 

justed to 15 to 20 cycles per second while water is 
spouted. A narrow or sectorial water screen a is ob 
tained by the nozzle vibration of 15 to 20 cycles per 
second. When a short-peak light, for example, the strobo 
light 10 which goes on and off in the same period as 
that of vibration is projected on said water screen, static 
or dynamic zigzag Water tracks 11 are obtained. When 
the adjustable period of the intermittent light source is 
varied images are projected in a static or dynamic form, 
thereby obtaining a beautiful fountain. When the period 
of the intermittent light source is shorter than the re 
ciprocating period of the nozzle, narrowing zigzag water 
tracks are produced, and when the period of said light 
source is longer broadening zigzag water tracks are ob 
tained. With the aforementioned type of apparatus, a 
rotating mirror or movie projector can be used instead 
of the strobolight. In addition to the DC motor, a non 
step speed change gear may 'be used as a mechanism 
for varying the rotating velocity of the eccentric cam 15. 
Also the intermittent period of the stro‘bolight may be 
adjusted by other means, namely, electrically or mechani 
cally. 
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Next in FIG. 5 illustrating another modi?cation of 
the apparatus of the present invention, the water-im 
mersed motor pump 1 is connected with the rotating 
water pipe 19. A jet nozzle is imdunted at the top of said 
Water pipe, the angle of said nozzle being adjustable. 
The pulley 8 secured to said rotating Water pipe is 
driven by the ‘driving motor 20* through the belt 21. 
Said driving motor is provided with an adequate non-step 
speed change gear (not shown). Above the jet nozzle 
5 is positioned a strobolight It) to illuminate the water 
screen a. In this case, the illumination period of said 
strobolight is designed to be varied ‘by a non-contact 
switch (not shown). Thus an intermittent light is pro 
jected on the water screen a formed by rotating said noz 
zle 5 while spouting water. 
An example of the apparatus with the aforementioned 

construction will be described hereinafter. When the jet 
ting nozzle is rotated at 20 r.p.s. and the illumination 
period of the strobolight is set at 20 cycles per second 
one water track stands at rest. 
When the period of said strobolight is varied images 

produced on the water screen a are changed accordingly. 
When the illumination period is set at 40 cycles per sec 
ond two water tracks stand at rest. Also a change in the 
frequency of the nozzle rotation and its angle produce 
varied patterns, thereby obtaining a beautiful fountain. 

In the foregoing example, when the jet nozzle 5 is 
placed at a position on the pulley 8 offset from the r0 
tating axis thereof, and the pulley is rotated while spout 
ing water, said water assumes a zigzag line rotating 
around said axis in a funnel shape. When the nozzle r0 
tates at a ‘higher speed or when a number of nozzles are 
used a funnel-shaped water screen is obtained. When a 
short-peak intermittent light is projected on said water 
screen static or dynamic images appear thereon. The 
light source may be placed above, beside or below the 
water screen or anywhere else. Also any color of light 
is usable. 

Since the type of light, duration of illumination, inter 
mittent period and mechanism of producing intermittent 
light are the same as in the case of the previously de 
scribed embodiments, a description thereof is omitted. 
Production of varied ‘beautiful images depends on the 
way in which water is spouted, so that variations in the 
jetting pressure and nozzle direction and the resultant 
changes in the forms of jetted water can effectively vary 
said ‘images. 
Next in 'FlGS. 6 to 9 showing a tlcird modi?cation of 

the apparatus of the present invention, the number 22 
represents baf?e boards, 23 is a curved section, 24 is 
sealed air, 25 is a vibrator, 26 is a vibrating membrane, 
and 27 is a vibrating board. The method for pulsating the 
streams of jetted water consists in causing the water to 
pulsate before or after it is spouted from the jet nozzle 
5 or in vibrating the nozzle itself in the direction of the 
jetted streams. in this modi?cation of the apparatus, pulsa~ 
tion before jetting can be achieved, as ‘shown in FIG. 6, 
by providing curved section 23 or batlle boards 22 in 
the water pipe 3 extending from the water immersed mo 
tor pump to the jet nozzle 5 to produce turbulent streams 
in the water passing therethrough or, as shown in FIG. 
7, by providing a sealed air chamber in the water chan 
nel and ejecting said air. As illustrated in FIG. 6, baffle 
boards 22 and curved sections are equally spaced in the 
water pie 3. 
The water discharged by the water-immersed motor 

pump turns into turbulent streams and develops pulsa 
tion while passing through the Water pipe 3, thus being 
spouted in the form of drops. 
When a short~peak intermittent light is projected from 

the light source, for example, the strobolight, varied 
patterns are obtained. As shown in FIG. 7, the sealed 
air chamber installed in the water pipe 3 works as a 
source of vibration and imparts pulsation to the water 
streams passing through said pipe. In this case, it is not 
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6 
always necessary to place said baffle boards, curved sec 
tions, and sealed air chambers near the jet nozzle 5, but 
they can be spaced therefrom. Pulsation thus produced 
does not have a constant period, but slightly varies. 
However, these variations are the necessary factor in 
changing the forms of jetted water, thus obtaining an 
interesting pattern in the fountain. 

Another method of imparting pulsation to the water 
before it is spouted from the jet nozzle consists, as shown 
in FIG. 8, in installing a vibrator 25 to impart vibration 
externally. This method makes it possible to control the 
period of pulsation. 

In this case, the vibration generated by the vibrator 
25 is transmitted to the vibrating membrane. The vibra 
tion of said membrane pulsates the streams in the water 
pipe 3. Said vibrator may be operable either electrically 
or mechanically. 

Next pulsation after jetting may be accomplished, as 
shown in FIG. 9, by impinging jetted water streams on 
the vibrating board 27. 

This board is ?xed at one end. The Water spouted from 
the jet nozzle receives pulsation by impinging on said 
vibrating board and expands into a sectorial shape. It 
is, of course, possible to shake the vibrating board me 
chanically and impinge water streams thereon. In this 
case the pulsating period can be adjusted in any way de 
sired. When an intermittent light, for example, the strobo 
light 10 is projected on the surface of the sectorial water 
screen co-centric patterns are made to stand at rest or 
move. When the pulsating water streams strike against 
the ?xed impingement board 27, the same forms of 
fountain are obtained. 
When the pulsating period of the jetted streams and the 

light period concur the patterns produced remain motion 
less. When both periods vary the patterns rise or fall. 
The patterns vary with the way in which the nozzle is 
set up or the water is spouted. 
Where water is simply jetted upward, a continuation 

of water drops appears in the rising streams, whereas, 
in the falling streams, rings of water continuously extend 
in an umbrella shape. When the jetted water impinges on 
the aforesaid board concentric sectorial patterns are de 
veloped around the center of impingement. When Water 
is jetted in lateral, downward or other directions many 
different forms of fountains are obtained. 
An example of the apparatus with the aforementioned 

construction will be described hereinafter. It is prefer 
able to pulsate the water streams at a rate of 10 to 30 
cycles per second. 

However, a higher or lower rate of pulsation may be 
used. 
Any light source is usable if it emits short-peak inter 

mittent beams. For instance, a rotating mirror or movie 
projector may be used in addition to the aforementioned 
strobolight. When wide varieties of color of light are 
projected in addition to white, the beautiful effects are 
increased. When the intermittent period of the light 
source concurs with the pulsating frequency of the water 
streams or multiples thereof the patterns produced stand 
at rest. When these periods are slightly varied the pat 
terns rise up in progressively enlarging forms or come 
down in narrowing shapes. For further varieties of pat 
terns, the periods of pulsation and light emission are 
adjusted by the vibrator 25 and/or the light source hav 
ing a variable period of projecting light. Other effective 
methods may consist in changing the water pressure or 
the rotating direction of the jet nozzle. Further to produce 
fanciful images, the strobolight and ordinary illumi 
nation can ‘be used alternately in addition to the use of 
the strobolight alone. As a result, interesting changes 
of forms appears from the type of fountain produced by 
this apparatus as compared to that produced by the ordi 
nary device. Also an ordinary water jetting apparatus, 
?tted with a simple adaptor, is capable of producing vari 
able beautiful forms of fountains. When variegated illu 
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mination is applied in ditferent combinations the beauty 
of the forms will be increased. 

Next in FIG. 10 showing a fourth modi?cation of the 
apparatus of the present invention, the jet nozzle 5 is 
joined with the water pipe 3 by a joint 28 in such a way 
that its outermost end can be rotated. To said nozzleis 
attached one end of the rod 29. 

Said rod is supported on a fulcrum 34. The other end 
of the rod is engaged with the pin 30 through a water 
immersed bearing 35. 
The gear 31 is rotatably mounted within the apparatus 

body 47 in another water-immersed bearing 36, and con 
nected with the water-immersed motor 33 through a worm 
gear 32. A channel 37 is provided extending in a radial 
direction on the top surface of the gear 31. 
The lower end of the pin 30 is slidably ?tted in said 

channel 37. The lower end of a rotating link 38 is ro 
tatably connected with the upper end of the pin 30. 
The upper end of said rotating link is connected with 
a rotating board 43 at one point, which board in turn is 
mounted on rod 39 rotatably mounted in another water 
immersed bearing 42. A handle 40 is supported on a ful 
crum 44 and is connected with the upper end of the rod 
39. 
The number 45 represents a water storage tank, and 46 

a feed water pipe connected with said water storage 
tank 45. 

Thus in an example of the apparatus with the afore 
mentioned construction, the driving force of the water 
immersed motor 33 is transmitted to the gear 31 through 
the worm 32 to rotate said gear. 
At this time the pin 30 which is secured to one point 

in the channel 37 is made to turn due to the rotation of 
the aforementioned gear 31. As a result, the rotating 
link 38 and the rotating board 43 which are connected 
with said pin 30‘ also rotate. 

Since one end of the rod 29 engages with the pin 30 
by means of a bearing, both ends of said rod 29 make a 
separate circular motion, thus imparting rotation to the 
outer end of the jet nozzle 5. Under such conditions, when 
water is supplied through the feed water pipe 46. and 
spouted from the jet nozzle 5 it forms a spiral foun 
tain opening at the top. To vary the forms of jetted water, 
the rotating velocity of said gear 31 is changed in any 
way desired. 
When the handle 40 is raised the rod 39 is lowered, 

and the rotating axis is laterally moved, the pin 30 being 
moved outwardly along the channel 37 to a greater radius, 
which in turn increases the size of the circle of rotation 
of the outer end of the jet nozzle 5. In this case, the 
channel 37 is tilted outwardly so as to ensure the smooth 
movement of the pin 30. In a reverse operation to the 
above, when the handle 40 is pushed down, the rod 39 
comes up, drawing the pin 30 nearer to the center and 
reducing the size of the circle of rotation. 

In this model of the apparatus, the aforesaid channel 
37 is provided as a guide for the pin 30. However, this 
may be changed into a convex type of guide. Further 
more, the size of the circle of rotation can be varied 
through the raising or lowering of the rod 39 by means 
of the water-immersed motor 33. In this model of the 
apparatus, the base of the jet nozzle 5 is ?xed by the 
joint 28, leaving only the end to rotate in order to ob 
tain a spiral form of fountain opening at the top. How 
ever, to produce an ordinary spiral fountain and vary its 
amplitude, it is possible to secure the jet nozzle to the 
end of the rod 29 and connect the nozzle 'base with the 
water pipe 3 using an adequate ?exible member in place 
of the joint 28. 

In this case, the end and base of the nozzle rotate in 
parallel, the size of the circle of rotation depending on 
the position of the pin 30'. 
We claim: 
1. An apparatus for producing a fountain, comprising 

a liquid containing open topped tank, a jetting nozzle 
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8 
having at least one jet nozzle thereon, a liquid immersible 
pump at the bottom of said tank and on which said jet 
ting nozzle member is mounted at a level above the level 
of the surface of the liquid in the tank, said pump having 
a pumping capacity sufficient for pumping a stream of 
liquid from the bottom of the tank through said jet nozzle 
to a height high enough to form a liquid curtain, means 
acting on said jetting nozzle member to give to said 
stream a periodic motion, whereby a curtain of liquid is 
formed, and a stroboscopic light positioned laterally of 
the jetting nozzle a distance sufficient to enable it to be 
directed toward the curtain of liquid to shine on the out-1 
side surface of the con?guration of the curtain of liquid, 
said light being directed toward and illuminating said 
liquid curtain after it has left the jet nozzle. 

2. An apparatus as claimed in claim 1 in which said 
jetting nozzle member comprises a rotor having a plu 
rality of jet nozzles thereon, and said means acting on 
said stream to give to the stream periodic motion com 
prises means coupled to said rotor for rotating said rotor. 

3. An apparatus as claimed in claim 2 in which said 
rotor is a rotating disk having a center and has water 
pipes extending radially from the center to said disk. 

4. An apparatus as claimed in claim 2 in which said 
rotor is a rotating ring and has water pipes extending 
radially from the center to said ring. 

5. An apparatus as claimed in claim 1 in which said 
jetting nozzle member has a single jet nozzle thereon 
and includes a conduit member to said pump on which 
said nozzle member is pivotally mounted, and said 
means acting on said stream to give to the stream peri 
odic motion comprises means coupled to said nozzle mem 
ber for pivoting said nozzle member. 

6. An apparatus as claimed in claim 5 in which said. 
nozzle member is mounted for pivotal movement back 
and forth in a single plane, and said means coupled to 
said nozzle member comprises a rod coupled to said 
nozzle member, an eccentric cam coupled to said rod, and 
rotating means coupled to said cam for rotating said cam. 

7. An apparatus as claimed in claim 5 in which said 
nozzle member is a rotary disk on which said nozzle is 
mounted at an angle to the vertical, and said means 
coupled to said nozzle member comprises means for roe 
tating said disk. 

8. An apparatus as claimed in claim 5 in which said 
nozzle member is mounted for pivotal movement in any 
direction about a point, and said means coupled to said 
nozzle member comprises a rod having one end coupled 
to said nozzle member, a fulcrum at which the middle 
portion of the rod is supported, and a rotatable member 
to which the other end of said rod is coupled, said ro 
tatable member rotating in a plane and moving said noz 
zle member around an axis through the pivotal point in 
a generally conical path. 

9. An apparatus as claimed in claim 8 in which the 
coupling of said rod and said rotatable member is ad 
justable radially of said rotatable member. 

10. An apparatus as claimed in claim 1 in which. said 
nozzle member is ?xed, and said means acting on said 
stream of liquid comprises means for pulsing said stream 
of liquid periodically. 

11. An apparatus as claimedin claim 10 in which said 
coupling between said nozzle member and said pump 
comprises a conduit, and said means for acting on said 
stream comprise curved sections in said conduit for pro 
ducing turbulent portions of the stream passing through 
the conduit, thereby causing the stream to pulsate. ’ 

12. An apparatus as claimed in claim 10 in which said 
coupling between said nozzle member and said pump 
comprises a conduit, and said means for acting on said 
stream comprise ba?les in said conduit for producing tur 
bulent portions of the stream passing through the conduit, 
thereby causing the stream to pulsate. 

13. An apparatus as claimed in claim 10 in which said 
coupling between said nozzle member and said pump 
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comprises a conduit, and said means for acting on said 
stream comprises a sealed air chamber coupled to said 
conduit for producing turbulent portions of the stream 
passing through the conduit by ejecting the air from the 
air chamber, thereby causing the stream to pulsate. 

14. An apparatus as claimed in claim 10 in which said 
coupling between said nozzle member and said pump 
comprises a conduit, and said means for acting on said 
stream comprises a vibrator acting on the liquid in said 
conduit for producing vibrations in the stream passing 
through the conduit, thereby causing the stream to pul 
sate. 

15. An apparatus as claimed in claim 10 in which said 
means for acting on said stream comprises a vibrating 

5 

10 

10 
the nozzle is impinged, thereby causing the stream to 
pulsate. 
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