


3,165,966 J. FP, PRIBYL 

FOUNTAIN DISPLAYS 

Jan. 19, 1965 

STANNwH? TvNollidaw 91 

INVENTOR 
John P Priby 

2 Sheets-Sheet 2 

-? 
On 

ll 

32/3 
? B N N y ?G 

á. 

Filied Feb. 24, 196l. 

  

  
  

  



3,165,966 
Patented Jan. 19, 1965 United States Patent Office 

3,165,966 
FOUNTAIN DISPLAYS 

John P. Priby, 402 Harriet, Arlington, Tex. 
Filed Feb. 24, 1961, Ser. No. 91,421 

10 Ciarims. (Cl. 84-464) 
This invention relates to fountain displays, and more 

particularly to a control system for varying the ampli 
tudes of the fountain sprays in accordance with the oc 
currence of particular frequency components of prede 
termined values in an audio control signal and for vary 
ing the intensities of colored illuminating lights for the 
sprays in accordance with the amplitudes of the particular 
frequency components. 
- An object of this inveniton is to provide a new and 
improved water fountain display with varying water spray 
and illumination patterns. 

Another object is to provide a water display wherein a 
plurality of different frequency band pass channels are 
energized by a controlling sound source to provide vary 
ing patterns of water spray amplitudes and illumination 
therefor. ... , . . : - 

Still another object is to provide a fountain display 
system of water sprays and illuminating lights wherein 
light colors corresponding to various sound frequency 
bands are varied in intensity as a function of the ampli 

2 
the signal into a plurality of different bands of sound 
frequency components. 

Each channel includes an amplifier 19, a frequency sepa 
ration filter network 20, an amplifier 21 for the filtered 
signal, and a rectifier and voltage doubler 22 wherein 
the input signal is converted to a direct current voltage 
whose amplitude varies in accordance with the amplitude 
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tudes of the particular bands of frequency components 
in an audio control signal. 
A still further object is to provide an electromechanical 

control system for a fountain display comprising a plu 
rality of liquid spray systems and light-source systems 
for illuminating the sprays in patterns of color wherein 
an audio control signal is separated into a plurality of 
sound-frequency bands, a particular color illuminating 
system and a particular solenoid valve for controlling 
the supply of liquid and the amplitude of sprays in a 
liquid spray system being associated with each such band 
of sound-frequencies, whereby the amplitudes of the re 
spective bands of sound frequency components control 
the intensities of the light colors in the associated illumi 
nating systems and the occurrence of the particular fre 
quency components control the operation of the solenoid 
valves so as to vary the visual effect of the display in 
accordance with the characteristics of the audio control 
signal. 

Additional objects and advantages of the invention will 
be readily apparent from the reading of the following de 
scription of a device constructed in accordance with the 
invention, and with reference to the accompanying draw 
ings thereof, wherein: 
FIGURE 1 is a simplified schematic view of the elec 

tro-mechanical control system of a preferred embodi 
ment of the invention; 
FIGURE 2 is a plan view of the fountain display show 

ing the arrangement of spray nozzles and colored lights 
for illuminating the water sprays; - 
FIGURE 3 is a sectional view taken along the line 

3-3 in FIGURE 2; and, 
FIGURE 4 is a circuit diagram of the electrical system 

for controlling the intensities of the various colored lights 
and the action of the solenoid valves for regulating the 
rate of flow of water to the various spray nozzles. 

Referring to the drawings, an audio input signal from 
an audio-frequency source, such as a radio, recording, 
microphone, or the like, is delivered to a preamplifier 
10 for raising the voltage level of the input signal. The 
pre-amplifier output signal is transmitted to a pair of 
conventional amplifiers 15 and 16. The output of the 
amplifier 15 may be used to power a loudspeaker or loud 
speakers 18 and the output of amplifier 16 is transmitted 
to a group of frequency selective channels which separate 
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of the audio input signal. The direct current voltage is 
then transmitted to each of a pair of direct current am 
plifiers 23 and 24, the amplifier 23 controlling the opera 
tion of a particular illuminating system 25 and the am 
plifier 24 controlling the operation of a particular solenoid 
valve 26. 
The output of the amplifier 23 which is representative 

of the controlling sound in channel I, both in amplitude 
and in frequency, is transmitted through a power control 
magnetic amplifier 27 and a switch device 28 which trans 
mits current to the particular lighting system 25 which 
varies in accordance with the direct current output of 
amplifier 23. Thus, any change in output current of the 
amplifier 23 is accompanied by a change in intensity of 
the light emitted by the particular light system associated 
therewith. Similarly, the direct current output of the 
amplifier 24 is delivered through an electromagnetic relay 
29 to control the operation of a switch device 30- which 
varies the supply level of current to the solenoid valve 
26. The valve 26 is disposed in a conduit for supplying 
liquid under pressure from a pump or pressure source 
3 to the spray nozzles 32. The operation of the valve 
as controlled by the channel output current is such that 
the size of the valve opening is increased to a size corre 
sponding to an all-on condition when the occurrence of 
a signal in the frequency selective channel operates the 
relay to increase the current output of the switch de 
vice 30. 
The spray nozzles are preferably arranged in a pat 

tern to produce a particular visual effect, usually with 
orifices pointing in a generally upward direction. After 
being ejected from the spray nozzles, the liquid may be 
collected in a tank or accumulator 33 where it is picked 
up and re-pressurized by the pump if a recirculating sys 
tem is used. A drain 34 may be provided for the accumu 
lator if no recirculating is desired. However, if it is not 
desired to collect the falling liquid from the sprays, the 
accumulator may be eliminated and the pump connected 
to some other liquid supply means. - 

it is thus apparent that the size of the valve opening 
or orifice is varied in accordance with the current supplied 
from the switching device 38 as determined by the occur 
rence of particular frequency components in the audio 
control signal to vary the height of the water spray. Simi 
larly, the intensity of the light-color in the illuminating 
system is varied in accordance with the current supplied 
from the switching device 28. In this manner, when 
a number of channels are provided to control a number 
of spray nozzles and a number of lighting systems, a 
varying spray and light pattern is produced to provide an 
overall visual effect which changes in accordance with 
the frequency and amplitude characteristics of a con 
trolling audio signal. 

Referring to FIGURES 2 and 3, a suitable arrange 
ment of water spray and illuminating systems includes a 
spray nozzle 39, and water spray systems 40 and 4 com 
prising concentric circular arrangements of spray nozzles 
48a and 4ia, respectively. Spray systems 42 and 43 
comprise linear arrays of spray nozzles 42a and 43a in 
colinear relationship and extending radially from the 
center of the circular spray systems on opposite sides 
thereof. The liquid supply system includes a tank 45 
having a return conduit 46 communicating with the tank 
through an accommodating aperture in the bottom of the 



3,165,963 

tank. Liquid from the tank is supplied through conduit 
46 to the inlet of a liquid pump 4.7 adapted to operate coil 
tinuously to supply liquid under pressure to the Spray 
systems. The outlet of the pump communicates with a 
manifold conduit 48 having a plurality of outlet conduits, 
49, 50, 55 and 52 which deliver liquid under pressure to 
the spray systems 42, 43, 41 and 46, and spray nozzie 339, 
respectively. A solenoid valve 55, connected in the nani 
fold conduit 48 between the pump outlet and the junctions 
of the outiet conduits with the manifold conduit, controls 
the rate of flow of liquid to all of the spray systems 
simultaneously. A manually operated valve 55 and sole 
noid valves 57, 58, and 59 connected in the outlet conduits 
49 to 52, respectively, also control the rates of flow of 
liquid to their individual associated spray systems. 
The solenoid valves 57, 58 and 59 are controlled by 

a frequency selective network, schematically illustrated in 
FIGURE 1, having low frequency, middle frequency, 
and high frequency band pass channels, respectively. The 
solenoid valve 55, however, is not frequency selective in 
that it is connected to a signal channel which does not 
include a band-pass filter. The valve will operate to 
allow greater flow of liquid whenever the amplitude of 
any frequency in the audio input signal is above a pre 
determined value. 

In the embodiment of the invention illustrated in FIG 
URES 2 and 3, four lighting systems are included. One 
lighting system includes blue lights 61 and 62 controlled 
by the output of a low frequency band-pass channel. A 
system of green lights 63 and 64 is controlled by a 
middle frequency band-pass channel, a system of red 
lights 65 and 66 is controlled by a high frequency band. 
pass channel, and a system of white lights 67 and 68 
is controlled by output of the composite channel CC 
which is also adapted to control the operation of the 
solenoid valve 55. It is apparent, of course, that any 
number of lighting systems and water spray systems may 
be provided in the fountain display, each of which may 
be adapted to be controlled by a particular frequency 
selective channel. In addition, the number of such fre 
quency selective channels may be varied as desired. 
The solenoid valves are each adjustable in high-flow 

and low-flow maximum and minimum settings and such 
variable adjustment is also desirable for the manually 
operated valve 56. 

Referring particularly to the circuit diagram of the 
electrical control system, the audio input signal or volt 
age is applied across the input terminals 70 and 72 of 
a pair of conductors 72 and 73, the conductor 72 being 
connected to ground. The input signal or voltage is in 
pressed across a coupling capacitor 74, conductor 75, 

s and a variable resistance or potentiometer 76. One 
terminal of the variable resistance is connected to the 
conductor 72 by a conductor 77. The slide contact 73 
of the variable resistance is connected to one side of 
each of the respective channels, the other side of each 
of the channels being connected to ground, so that the 
potentiometer 76 controls the range of the input voltage 
applied across the channels and thus the sensitivity of all 
channels simultaneously. 

Channel I, illustrated in detail in FIGURE 4, passes 
a band of low frequency components of the audio input 
signal and channels II and III are designed to pass bands 
of middle and high audio frequencies, respectively. Since 
the channels are substantially identical, differing only in 
the band-pass-characteristics of each channel, a descrip 
tion of channel I will suffice to describe all of the 
channels. , 
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filter resistor 38 and conductors 89 and 89a. The other 
side 89b of the direct current supply circuit is connected 
to ground. ? - 

A filter network 90 is connected across the anode 
cathode circuit of the amplifier electric discharge device 
83 and the bias resistor 32 through the conductor. 93, 
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a coupling capacitor 94 and the conductor 95. The filter. 
network includes a resistance 95, one of whose sides 
is connected to the coupling capacitor 94 through the 
conductor 95 and a pair of capacitors 37 and 93 having 
one pair of sides connected to opposite side of resistance 
85 and their other sides connected to the conductor 95. . . 
The output of the filter network 99 is connected across . 

5 
the control grid 182 and the cathode 103 of an amplifier. 
electric discharge device 04. 
nects the grid 182 to the common junction or connection 
i86 of the capacitor 98 and the resistance S6 of the filte 
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network, and to the conductor 72 through the resist 
aince 567. V 

It will be apparent to those skilled in the art that as 
the conductivity of the electric discharge device 39 varies 
in accordance with the audio input voltage across the 
ingut terminals 78 and 71, the filter network 98 will 
transmit a voltage of preselected frequency components 
only across the control grid i02 and cathode 03 of the 
amplifier electric discharge means 104. The electric dis 
charge means 64 also includes an anode 152 connected 
to the side 34 of the direct current supply circuit through 
the resistance 13, the conductor 87, conductor 89 the 
resistance 88 and the conductor 89a. The electric dis 
charge device 184 and the electric discharge device 80 
may be in the same envelope and are preferably of the 
high vacuum type. A rectifier and voltage doubling net 
Work 5 is connected across the anode-cathode circuit. 
of the electric discharge device E84 through a conductor 
116 connected to the common connection or junction 27 
of the resistance i3 and the anode 112 of the electric 
discharge device, the conductor 72, the conductor 198 
and the resistance 09. 
The rectifier and voltage doubling network includes a 

pair of diodes or semi-conductor type rectifiers 122 and 
i23. The conductor E20 is connected to the common 
junction or connection 126 of the rectifiers 222 and 23. 
A capacitor 128 is connected across the rectifiers by the 
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The potentiometer contact 78 is connected to the con 
trol grid 79 of an amplifier electric discharge device 88 
in channel I and to the grids of corresponding amplifier 
electric discharge devices of the other channels. 

to ground through a bias resistor 82 and its anode 83 

The 
cathode 81 of the electric discharge device is connected 

conductors 29, 36, 131 and 72. A variable resistance 
133 connected across the capacitor 128 by the conduc 
tors 134, 72, 135 and 139, controls the rate of discharge 
of the capacitor 123. It will be apparent to those skilled 
in the art that when the filtered and amplified audio in 
put voltage is fed to the input of the rectifier and voltage 
doubler circuit, the capacitor. 128 is charged to twice the 
peak voltage of audio input voltage as the rectifier 22 
and 123 alternately conduct positive and negative half 
cycles of the input voltage. , 
The rectified output voltage of the rectifier and voltage. 

doubler circuit is impressed across the control grid 36 
and the cathode 137 of an amplifier electric discharge 
device i38 by means of the conductor 39, a variable. 
resistance or potentiometer 40, and the conductor 42. 
The slide contact 42 of the variable resistance is con 
nected to the control grid of the electric discharge device 
38 so that the potentiometer controls the range of input 

Voltage applied across the grid-cathode circuit and thus 
the sensitivity of the electric discharge device. The 
cathode 37 is connected to ground through bias re 
sistors 143 and 344 connected in series to the conductor : 
72. The electric discharge device includes an anode 145 
connected to the positive side 84 of the direct current 
Voltage Supply through conductors 46 and 89a. A sup 
pressor grid 154 is connected to the cathode and is dis 

70 posed between the anode and a screen grid 155 of the 
device. The screen grid is connected to the side 84 of 

is connected to one side 84 of a direct current supply 
circuit through a resistance 85, conductors 86 and 87, 75 

the direct current Supply through a voltage dropping 
resistor 156, the conductors 86 and 87, filter resistor 88. 
and conductors 89 and 89a. A pair of capacitors 157 
and 58 having sides connected to opposite sides of the 

The conductor 35 con 
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resistor 88 and their other sides connected to ground, 
constitute with the resistor 88 a resistance-capacitance 
filter for the direct current voltage supply. 
The control winding 6&a of a magnetic amplifier 50 

is connected across the resistance 244 by means of the 
conductors 72 and 72a. The magnetic amplifier may 
be of any suitable type such as the commercially available 
annplifier manufactured by Magnetics, Inc., Butler, Pa. 
under the designation Type-4536-001. It will be ap 
parent that the output voltage across the resistor 44 
varies in accordance with the conductivity of the electric 
discharge means 138 which in turn varies in accordance 
with the voltage applied across the grid and cathode of 
the electric discharge means 138. The current in the 
control winding thus varies in accordance with the con 
ductivity of the electric discharge means 138. 
The maginetic amplifier 68 is adapted to regulate the 

action of a switching circuit 65 for controlling the 
supply of power from a suitable A.C. power supply 70 
to a particular illuminating system for the fountain in 
stallation. The switching circuit includes a pair of 
switching means E75 and 72, such as silicon controlled 
rectifiers, which are connected reversely in parallel rei 
ative to one another and in series with the lamps L con 
stituting the load connected across the main conductors 
Si3 and 74 which are connected to the alternating cur 
rent input terminals 75 and 176. The atode 77 of 
the rectifier E7 is connected to the main conductor 173 
by the conductor 78 while its cathode 79 is connected 
through conductors E89 and 23 to one side of the load 
L. The other side of load L is connected to the other 
main conductor 743. The anode 583 of the rectifier 
(72 is connected to one side of the load through the 
conductors 84 and E8, and its cathode 35 is con 
nected to the main conductor 73 by the conductor 386. 

It will be apparent that since the rectifiers E7s and 72 
are connected reversely in parallel relative to each other 
and in series with the load L, they will transmit alternate 
half cycies of the alternating current to the load when 
they are rendered alternately conductive by appropriate 
control potentials. 
The point in the half cycle during which the rectifier 

E7 is rendered conductive is controlled by the potential 
applied across the gate or control member 188 and the 
cathode 79. The gate is connected to one side of the 
secondary winding 9a of a transformer, 9i having a 
primary winding 199b and a core i92, through a con 
ductor 93, a semi-conductive device or half wave rec 
tifier 94 and the conductor 95. The cathode 79 is 
connected to the common junction. E56 of the primary 
and secondary windings through the conductors 36 and 
197. The junction 96 is of course connected to the 
main conductor 74 through the conductors 197 and 135 
and the load L. The other side of the primary winding 
1925 of the transformer is connected to the main coin 
ductor 73 through the conductor 26, the winding 95 
of the magnetic amplifier 69 and the semi-conductive 
device or half wave rectifier 20E. 

During the half cycle of the alternating current input 
across the main conductors 173 and 74 in which a posi 
tive potential is applied to the anode 77 of the rectifier 
71, a positive pulse of current will flow through the semi 
conductive device 205, the winding. 99 of the magnetic 
amplifier 60 and the primary winding 90b of the trans 
former inducing a potential in the secondary winding 59 a. 
The magnitude of the potential applied across the gate 
and cathode of the rectifier 71 during the half cycle in 
which a positive potential is applied to the anode 77, 
hereinafter referred to as the positive half cycle, of the rec 
tifier 7: varies not only in accordance with the voltage 
across the main conductors but also in accordance with 
the impedance of the winding 1939 of the magnetic ampli 
fier 60 which in turn varies in accordance with the cur 
rent flowing in the control winding 60a. The windings 
169a and 99 are so arranged that the impedance of the 
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6 
winding 99 to the current now being transmitted by the 
half wave rectifier is higher when the value of the current 
flowing through the control winding 6a is high and is 
lower when the value of the current flowing through the 
winding 63a is low. Since the rectifier becomes conduc 
tive at the time or phase of the positive half cycle at which 
the potential across the gate and cathode attains a pre 
determined value during such positive half cycle and since 
this predetermined value is attained at different times or 
phases of the positive half cycle depending upon the im 
pedance of the winding 199, the amount of current 
transmitted by the rectifier 71 during a half cycle will 
vary directly in accordance with the value of the current 
flowing in the control winding 69a of the magnetic ampli 
fier during such positive half cycle. For example, if the 
value of the current in the winding 69a is relatively high 
during a positive half cycle, the impedance of the winding 
399 is relatively high so that the potential across the gate 
and the cathode of the transistor attains the predeter 
mined value at a later time or phase of the positive half 
cycle and the rectifier is rendered conductive at a later time 
during the positive half cycle. If the value of the current 
in the winding 166a is low, the impedance of the winding 
2.99 is low and the potential applied across the gate and 
cathode of the rectifier attains the predetermined value at 
an earlier time of the positive half cycle so that the amount 
of current during such positive half cycle transmitted by 
the rectifier 5, which is in effect switched on at an earlier 
time in the positive half cycle, will be greater. Of course, 
the impedance of the winding 99 may be so high that the 
predetermined value is never attained and the rectifier will 
not be rendered conductive during a particular half cycle. 
The rectifier 372 is similarly rendered conductive dur 

ing the negative half cycles of the alternating current im 
pressed across the main conductors 73 and 74 in ac 
cordance with the variations in the current in the winding 
E6 a since its gate or control member 286 is connected to 
one side of the secondary winding 267 of the transformer 
E9 through a conductor 29, a semi-conductor device or 
half wave rectifier 21 and a conductor 2 . The cath 
ode 85 is connected to the common junction 22 of the 
secondary winding 27 and the primary winding 213 of 
the transformer 95 by the conductor 214. One side of 
the primary winding 253 is connected to the main conduc 
tor 73 by the conductors 2 E4 and 36 and its other side is 
connected to the main conductor 74 by the conductor 
25, the winding 215 of the magnetic amplifier, the con 
ductor 2E7, the semi-conductive device or half wave recti 
fier 28, the conductor 8 and the load L. It will be 
apparent that the amount of current transmitted by the 
rectifier 372 during each negative half cycle of the alter 
nating current impressed across the conductors 173 and 
A74 Will vary in accordance with the value of the current 
in the control winding 60a of the magnetic amplifier since 
the voltage induced in the transformer secondary winding 
267 by the current in the primary winding 213 varies in 
accordance with the inpedance of the winding 26 of the 
magnetic amplifier. When the audio input signal having 
the frequency components which are transmitted by the 
filter network 98 is applied across the input terminals 70 
and 7A, the potential applied to the grid 36 becomes more 
negative, the electric discharge device is rendered less con 
ductive causing less current to flow through the control 
Winding 166a, the impedances of the windings 199 and 
26 decrease and the rectifiers 75 and 72 transmit cur 
rent to the load alternately during alternate half cycles 
of the alternating current applied across the input termi 
nais 75 and 75. The conductivity of the electric dis 
charge means 133 varies, of course, with the amplitude of 
Sich frequency components. 
When the audio input signal applied across the input 

terminals 70 and 7i does not have frequency components 
Which are transmitted by the filter network 90, the poten 
tial applied to the grid 36 causes the device to be con 
ductive to a degree which causes the current in the control 
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winding 166a to be relatively high and, since the in 
pedances of the windings 59 and 236 are this relatively 
high, the rectifiers 57 and 72 do not transmit any current 
to the load L. It will thus be seen that the intensity of 
the light emitted by the lamps controlled by a particular 
channel will vary in accordance with the amplitude of the 
selected frequency component band which is transmitted 
by its associated filter, the intensity or the amount of light 
emitted by the lamps increasing as the amplitude of the 
selected band of frequency components increases and de 
creasing as this amplitude decreases. 
The audio input signal which is received by a partic 

ular channe also controls the operation of a solenoid valve 
which regulates the flow of liquid to a particular one of 
the water spray systems. For this purpose, the one side 
of the output of the rectifier and voltage doubler circuit 
i5 is connected to the contro grid 225 of an electric dis 
charge device 226, having a cathode 227, by means of the 
conductor 138, the variable resistance or potentiometer 
228, and the conductors 223 and 72. The slide contact 
239 of the variabie resistance is connected to the contro 
grid cf the electric discharge device 226 so that the 
potentiometer controls the input voltage applied to the 
grid and thus the sensitivity of the electric discharge de 
vice. The cathode 227 is connected to the other side of 
the output of the rectifier and voltage doubler circuit is 
through the conductors i2 and 235, and the bias resistor 
235. Is The screen grid 242 interposed between the con 
trol grid 225 and the anode 237 of the device is connected 
to the side 84 of the direct current supply voltage through 
a voltage dropping resistor 248, conductors 36 and 87, 
resistor 38, and conductors 89 and 85 a. 
The electric discharge device 226 further includes a 

suppressor grid 2.36 interposed between the anode and 
screen grid and connected to the cathode 227. The 
anode 237 is connected to the positive side 84 of the 
direct current supply voltage through the conductor 25, 
the winding .251 of an electromagnetic relay 252, and 
conductors 89 and 89a. 
-The relay 252 includes fixed contacts 255 and 256 and 

a movable contact 257. A neon indicator light 269 is 
connected in series with the fixed relay contact 256 to 
the positive side 34 of the direct current supply voltage 
by means of conductors 261 and 262, the voltage dropping 
resistor 253, and the conductors 265, 89 and 89a. When 
an audio input signal which does not have the preselected 
frequency components is applied across the input ter 
minals 70 and 71, the movable contact 257 of the relay 
is held in engagement with the fixed contact 255 by the 
current transmitted to the relay winding 25 by the elec 
tric discharge device 226 which is now fully conductive. 
When an audio input signal having the preselected fre 

quency components of predetermined amplitude is re 
ceived by channel I, the potential applied across the grid 
225 and cathode 226 becomes - more negative and thus 
causes the current transmitted through the anode-cathode 
circuit of the electric discharge device 227, the conductor 
25, and the relay winding to decrease permitting the 
movable contact 257 to move from engagement with the 
fixed contact 255 and into engagement with the stationary 
contact. 256, thus energizing the light. 

. The movable contact 257, when in engagement with 
the stationary contact 255, connects the control winding 
300 of the magnetic amplifier 30 across the resistance 
302 ofthe voltage divider bridge 393 by means of the 
conductors 394, 305, 36, 72 and 279. The voltage di 
vider bridge comprises the resistances 302 and 369 con 
nected in series across the input circuit 84 and 89b through 
the conductors 89a, 89, 352, 313, 396 and 72 and ground. 
It will thus be seen that whenever the movable relay 
contact 257 engages the stationary contact 255, the con 
trol winding 320 is energized with direct current of a 
value predetermined by the values of the resistances of 
the voltage divider bridge and the voltage of the input 
circuit. S. 

5 

The magnetic amplifier 363 is part of a Switching cir 
cuit for controlling the supply of current to a particular 
solenoid valve V. The switching circuit 65a is substan 
tially identical in all respects to the switching circuit 65. 
associated with the magnetic amplifier 68 and compo 
nents of this switching circuit have been provided with 
tae same reference characters, to which the character “a” 
has been added, as are used to designate corresponding 
components of the switching circuit controlled by the 
Inagnetic anpifier 69. 
The switching circuit 65a includes a pair of silicon 

controlled rectifiers 7a and 72a which are connected 
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reversely in parallel relative to one another and in series 
with the winding of the solenoid valve W constituting the 
load connected across the power supply conductors 73 
aid 74. The anode 77a of the rectifier. 7 is con 
nected to the main conductor 73 by the conductor 173a 
while its cathode 79a is connected through the coin 
ductors E8(a and 8a to one side of the load V. The 
other side of the load V is connected to the power coin 
ductor 874. The anode 83a of the rectifier 72a is 
connected to one side of the load through conductors 
1848a and 18 a, and its cathode 85a is connected to the 
power conductor 73 by the conductor 86a. Like the 
rectifiers 7 and 572, the rectifiers 7 a. and 72a trans 
Init alternate half cycles of the alternating current to the 
ioad when they are rendered alternately conductive by 
appropriate control potentials applied across their respec 
tive gates and cathodes. 
The gate 88a of the rectifier 17ta is connected to one 

side of the secondary winding of a transformer 59Ea 
through a conductor 193a, a half-wave rectifier 94a and 
the conductor i55a. The cathode 79a is connected to 
the cominon junction 35a of the primary and secondary 
windings through conductors Siba and 97a. The junc 
tion 196a is, of course, connected to the main conductor 
E4 through the conductors Sia, 86a, and the load W. 
The other side of the transformer primary winding is con 
nected to the main conductor 73 through conductor 23a, 
winding :53a of magnetic amplifier 35 and the half 
wave rectifier 261a. It will thus be seen, that as in the 
Switching circuit 65, the potential across the gate and . 
cathode of the rectifier 72a varies in accordance with 
the impedance of the winding 1399a of the magnetic ampli 
fier 385, which, in turn, is dependent upon the magnitude 
of current in the magnetic amplifier control winding. 
Whereas the rectifier fila is adapted to be rendered 

conductive only during positive half cycles of the alter 
nating Supply voltage, the rectifier 72a is adapted to be 
rendered conductive only during the negative half cycles. 
The gate 285a is connected to one side of the secondary 
winding 27a of the transformer E91a through a con 
ductor 205a, a half wave rectifier 29a and conductor 
2EEa. The cathode 85a is connected to the common 
junction 22a of the secondary winding 297a and the 
transformer primary winding 25.3a by the conductor 22.4a. 
One side of the primary winding 213a is connected to 
power conductor i73 by conductors 2:4a and 86a and 
its other side is connected to the power conductor 74 
by conductor 25a, winding 25a of the magnetic ampli 
fier, conductor 27a, half-wave rectifier 2SBa, conductor 
A8ga and the load V. ? 
The admission of the channel of an audio signal of the 

€quired frequency components decreases the current flow 
through the electric discharge device 226 so that the de 
energization of the relay winding permits the movable 
contact 257 to move from engagement with the contact 
255 and into engagement with contact. 256 stopping flow 
of direct current through the control winding 309. The 
impedances of the windings 199a and 2:6a vary directly 
as the current flow in the control winding 365 and phase 
shift the voltages or firing pulse supplied to the control 
elements of the silicon controlled rectifiers relative to the 
Supply voltage, thereby allowing the flow of current 
through the rectifiers to the solenoid valve V. The 





3,?35,966 

in accordance with the amplitude of an audio frequency 
sound; and means connected to said valve means for 
opening said valve means to increase the amplitude of the 
sprays whenever the amplitude of said audio frequency 
sound exceeds a predetermined value. 

6. A fountain installation comprising: a plurality of 
individual spray nozzles for ejecting sprays of liquid; 
means connected to said nozzles comprising a pump for 
supplying liquid under pressure to said nozzles; Separate 
valve means associated with each of said Spray nozzles for 
controlling the flow of liquid pumped from said pump to 
each of the nozzles; separate control means for each of 
said valve means, said control means each being responsive 
to a different audio frequency voltage signal for control 
ling the operation of the valve means; a plurality of il 
luminating means for illuminating the sprays; and separate 
illuminating control means operatively associated with 
each said illuminating means, each said illuminating con 
trol means being responsive to a voltage signal of a dif 
ferent audio frequency for controlling the illuminating in 
tensity of its associated illuminating means in accordance 
with the amplitude of the voltage signal. 

7. A fountain spray system including: a plurality of 
individual spray nozzles for ejecting sprays of liquid; 
means connected to said nozzles for supplying liquid under 
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pressure to said nozzles, said supply means comprising a 
pump; a valve means associated with said spray nozzles 
for controlling the flow of liquid pumped by said pump 
to each of the nozzles; means for providing electric cur 
rent having audio frequency components; means con 
nected to said last mentioned means for rectifying said 
current for deriving uni-directional control currents, there 
from; and means responsive to said uni-directional cur 
rents for operating said valve means to increase the flow 
of liquid to each of said nozzles whenever the amplitude 
of any of said audio frequency current components ex 
ceeds a predetermined value. - 

8. A fountain spray system including: a plurality of 
individual spray nozzles for ejecting sprays of liquid; 
means connected to said nozzles for supplying liquid under 
pressure to said nozzles, said supply means comprising 
a pump; a valve means associated with said spray nozzles 
for controlling the flow of liquid pumped by said pump 
to each of the nozzles; illuminating means for said sprays; 
means for providing electric current having audio fre 
quency components; means for rectifying said current for 
deriving uni-directional control currents therefrom; means. 
responsive to said uni-directional currents for controlling 
the energization of said illuminating means in accordance 
with the magnitude of said audio frequency components; 
and means responsive to said uni-directional currents for 
operating said valve means to increase the flow of liquid 
to each of said nozzles whenever the amplitude of any of 
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said audio frequency components exceeds a predetermined 
value. : : 

9. A fountain spray system including: a plurality of 
individual spray nozzles for ejecting sprays of liquid; 
means connected to said nozzles for supplying liquid 
under pressure to said nozzles, said supply means com 
prising a pump; separate valve means associated with each 
of said spray nozzles for controlling the flow of liquid 
pumped by said pump to each of the nozzles; means for 
providing a potential having audio frequency compo 
inents of varying amplitudes; a plurality of filter means for 
said potential connected to said last mentioned means, 
each said filter means adapted to transmit a control poten 
tial consisting of a different band of said components; and 
3eparate control means associated with each valve means, 
each control means being responsive to the control poten 
tial from a different one of said filter means for opening 
its associated valve means whenever the control potential 
is of a predetermined magnitude. 

10. A fountain spray system including: a plurality of 
individual spray nozzles for ejecting sprays of liquid; 
means connected to said spray nozzles for supplying liquid 
under pressure to said nozzles, said supply means com 
prising a pump; separate valve means associated with each 
of said spray nozzles for controlling the flow of liquid 
pumped by said pump to each of the nozzles; means for 
providing a potential having audio frequency components 
of varying amplitudes; a plurality of filter means for said 
potential connected to said last mentioned means, each said 
filter means adapted to transmit a control potential consist 
ing of a different band of said componentis; separate con 
tio means associated with each valve means, each control 
means beingresponsive to the control potential from a dif 
ferent one of said filter means for opening its associated. 
valve means whenever the control potential is of a pre 
determined magnitude; a plurality of illuminating means 
for illuminating the sprays; and separate control means 
associated with each illuminating means, each said il 
luminating control means being responsive to vary the 
energization of its associated illuminating means in ac 
cordance with the varying amplitude of the control poten 
tial from a particular one of said filter means. 
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