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FLUID CONTROL SYSTEM, DEVICE AND 
METHOD 

RELATED APPLICATIONS 

0001. This application claims priority under 35 U.S.C. 
S119(e) from the Co-pending U.S. Provisional Patent Appli 
cation Ser. No. 60/789,771, filed on Apr. 6, 2006, and titled 
“MICRO-GENERATOR CONTROL SYSTEMS, the con 
tents of which are hereby incorporated by reference. 

FIELD OF THE INVENTION 

0002 This invention relates generally to control systems, 
devices and methods. More specifically, this invention relates 
to fluid control systems, devices and methods. 

BACKGROUND OF THE INVENTION 

0003. A fluid control device, such as a fluid control device 
that automatically opens and closes a faucet in response to an 
infrared occupancy sensor, typically requires wiring and cir 
cuitry to be installed. These prior art fluid control devices can 
in general only be installed with new construction and are 
difficult to retrofit to existing plumbing and faucets. 
0004. The U.S. Pat. No. 6,420,737 describes a fluid con 

trol device that can be adapted to an existing faucet. This 
device, however, is bulky and requires a large battery to 
maintain and operate it. Further, this device has limited appli 
cations and can only be used for controlling a flow of water 
through a faucet. 
0005 What is needed is a fluid control system, device or 
method that can be used for a large number of applications. 
Preferably, the system, device and method can be used to 
control a flow of water from faucets, sprinklers, fire extin 
guishing equipment and the like. In a particular embodiment 
of the invention, the system or device is configured to retrofit 
to an outlet portion of an existing faucet and control a flow of 
water therefrom. 

SUMMARY OF THE INVENTION 

0006. The present invention is directed to a fluid control 
system, fluid control device and fluid control method. A fluid 
control device in accordance with the present invention 
includes a fluid control unit with a sensor unit for sensing a 
condition. The sensor unit includes a sensor that is photo 
sensor, a thermal sensor, an electrode, a moisture sensor oran 
occupancy sensor for detecting or measuring light, tempera 
ture, chemical compositions, water or moisture levels or the 
presence of an object or body, respectively. The fluid control 
unit also includes a valve unit that is coupled to the sensor 
unit. The valve unit preferably opens and closes in response to 
output signals generated by the sensor unit that are based on 
the detected or measured condition. 
0007. The fluid control unit also includes a power genera 
tor unit for powering one or both of the sensor unit and the 
valve unit. Preferably, the power generator unit includes a 
magnetic micro-generator that generates power from a flow 
of the fluid through the fluid control unit. The power generator 
unit preferably also includes a power storage unit or battery, 
whereby the power that is generated from the magnetic 
micro-generator is stored in the power storage unit or the 
battery and is used to power further operations of the fluid 
control unit. 
0008. In accordance with the embodiments of the inven 
tion, the magnetic micro-generator includes a magnetic core 
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and a magnetic flywheel. In operation, the fluid control unit is 
coupled to the fluid source, such that the magnetic flywheel 
spins as the fluid flows through the fluid control unit and thus 
generates the power that is stored in the power storage unit or 
battery. Preferably, the power that is stored in the power 
storage unit or battery is used to operate and power the sensor 
unit, the valve unit or both. 
0009. The fluid control unit preferably further includes 
means to couple the fluid control unit to the fluid source. The 
means to couple the fluid control unit to the fluid source can 
include one or more threaded features, pipe fittings or any 
other suitable feature or mechanism that allows the fluid 
control unit to couple to and be positioned in a fluid flow path 
from the fluid source. In accordance with an embodiment of 
the invention, the fluid control unit includes a threaded feature 
configured to thread onto an end spout of a faucet. In accor 
dance with this embodiment, the fluid control unit includes an 
occupancy sensor that automatically opens and closes the 
valve unit to control the flow of water based on the detection 
of a person in the vicinity of the fluid control unit. Specifi 
cally, the valve unit is opened to allow the flow of water 
through the faucet and the fluid control unit when a person is 
detected by the occupancy sensor to be in front of the faucet 
and the fluid control unit, and the valve unit is closed to stop 
or prevent the flow of water through the faucet and the fluid 
control unit when a person is not detected by the occupancy 
sensor to be in front of the faucet and the fluid control unit. 

0010. In accordance with the method of the present inven 
tion, a flow of a fluid from a fluid source is controlled by 
measuring a condition of an environment around the fluid or 
a condition of the fluid itself using a sensor unit, Such as 
described above. Based on the measured condition, a valve is 
automatically opened and closed, thus controlling a flow of 
the fluid through a valve. As described above, the measured 
condition can be the presence of a person, wherein the valve 
is opened to allow water to flow when the presence of the 
person is detected and the valve is closed to stop or prevent the 
flow of water when the presence of the person is not detected. 
Using the flow of the fluid or a fluid stream, power is gener 
ated using a power generator unit with a micro-generator 
having a magnetic flywheel that is positioned in the fluid 
stream. Power generated from the micro-generator is stored 
in a power storage unit or battery and is used to operate and 
power the valve and/or operate and power the sensor. In will 
be clear to one skilled in the art from the discussions above 
and below that the present invention has a number of appli 
cations including, but not limited to, sprinkler systems for 
watering gardens and extinguishing fires. 
0011. In accordance with the embodiments of the inven 
tion, a system includes a plurality of fluid control units, simi 
lar to the fluid control unit described above. Each of the fluid 
control units can be located at and coupled to sprinkler outlets 
extending from a common water source. Each of the fluid 
control units preferably includes a valve that is in communi 
cation with the at least one sensor. The fluid control units also 
each preferably include a power source Such as a micro 
generator and power storage unit for powering the valve and/ 
or the at least one sensor. The fluid control units also include 
means for securing the fluid control units to the sprinkler 
outlets with portions of the micro-generators and valves in 
flow paths of the common fluid source. 
0012. In operation, the at least one sensor measures or 
detects a condition. Based on the measured or detected con 
dition, the at least one sensor instructs the valves of the fluid 
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control units when to open and close, thus initiating the flow 
of the fluid and stopping the flow of the fluid through the fluid 
control units, respectively. Where the system is a garden 
sprinkler system, the sensor can, for example, measure or 
detect moisture in surrounding soil. When the level of mois 
ture measured or detected by the sensor is below a threshold 
value, the sensor instructs the valves of the fluid control units 
to open for a duration of time to water the garden and increase 
the moisture level in the soil. After the duration of time, or 
when the measured or detected moisture level is above a 
threshold level, the sensor instructs the valves of the fluid 
control units to close, thus stopping the flow of water through 
the fluid control units. 

0013 As the water flows through the fluid control unit, the 
micro-generators generate power from the flow of the water 
through the fluid control units. The power that is generated is 
stored in a power storage unit and is used to operate or power 
the valves and/or the at least one sensor, such as described 
above. 
0014. The system can include a plurality of micro-proces 
sors with firmware and/or a central computer with a graphical 
user interface to program the system to operate according to 
any number of parameters. For example, where the system is 
a garden Sprinkler, a central computer can be used to program 
the duration of time that the water flows through the fluid 
control units when the moisture level measured or detected is 
below the threshold value, as well as program the moisture 
threshold value itself. The plurality of micro-processors and/ 
or a central computer can be used to program and operate the 
system in any number of ways. The system can also include a 
memory unit to store data and monitor the operation of the 
system and/or the conditions of the Surrounding environment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0015 FIG. 1 illustrates a schematic representation of a 
fluid control unit, in accordance with the embodiments of the 
invention. 

0016 FIG. 2 illustrates a fluid control unit attached to an 
outlet portion of a faucet, in accordance with the embodi 
ments of the invention. 
0017 FIG.3A illustrates a portion of a magnetic fly-wheel 
used in a micro-generator to generate power from a fluid 
stream, in accordance with the embodiments of the invention. 
0018 FIG. 3B illustrates a micro-generator with a mag 
netic flywheel positioned in a fluid stream, in accordance with 
the embodiments of the invention. 
0019 FIG. 4 shows a block-flow diagram outlining steps 
for controlling a fluid flow, in accordance with the method of 
the present invention. 
0020 FIG. 5 illustrates a system with a plurality of fluid 
control units, in accordance with the embodiments of the 
invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0021 FIG. 1 illustrates a schematic representation of a 
fluid control unit 100, inaccordance with the embodiments of 
the invention. The fluid control unit 100 includes means 101 
to couple the fluid control unit 100 to a fluid source (not 
shown). The means 101 to couple the fluid control unit 100 to 
a fluid source can include one or more threaded features, pipe 
fittings or any other Suitable features or mechanisms that 
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allow the fluid control unit 100 to couple to the fluid source 
and be positioned in a path of a flow of fluid, as indicated by 
the arrows 107 and 107". 

0022. The fluid control unit 100 in includes a sensor unit 
103 for sensing a condition. The sensor unit 103 includes a 
sensor 119 that is photo sensor, athermal sensor, an electrode, 
a moisture sensor or an occupancy sensor for detecting or 
measuring light, temperature, chemical compositions, water 
or moisture levels or the presence of an object or body, respec 
tively. The fluid control unit 100 further includes a valve unit 
111 that is coupled to the sensor unit 103. The valve unit 111 
preferably opens and closes in response to output signals 
generated by the sensor unit 103 that are based on the mea 
sured or detected condition. The valve unit 111 can include 
any mechanism including, but not limited to, a Solenoid or 
motor for mechanically opening and closing a valve. 
0023 The fluid control unit 100 also includes a power 
generator unit 106 for powering one or both of the sensor unit 
103 and the valve unit 111. Preferably, the power generator 
unit 106 includes a magnetic micro-generator 105 that gen 
erates power from a flow of the fluid, as indicated by the 
arrows 107 and 107", through the fluid control unit 100. The 
power generator unit 106 preferably also includes a power 
storage unit or battery 113, whereby power that is generated 
from the magnetic micro-generator 105 is stored in the power 
storage unit or the battery 113 and is used to power further 
operations of the fluid control unit 100. 
0024. Referring now FIGS. 3A-B, the magnetic micro 
generator 100 (FIG. 1) includes a magnetic core 301 and a 
magnetic flywheel 300 that has a plurality of micro-magnets 
311, 313, 315, 317, 319 and 321 positioned in a circular 
arrangement on the magnetic flywheel 300. In operation, a 
fluid control unit 350 is coupled to the fluid source 352 
through suitable attachment features 351. The fluid control 
unit 350 is coupled to the fluid source 352 such that the 
magnetic flywheel 300 spins, as indicated by the arrow 356, 
when fluid 361 flows through the fluid control unit 350 and 
thus generates the power that is stored in a power storage unit 
or battery 353. Preferably, the power that is stored in the 
power storage unit or battery 353 is used to operate and power 
a sensor unit 103, a valve unit 111 or both, such as shown in 
FIG. 1. Preferably, the magnetic flywheel 300 is equipped 
with micro-structures or paddles 363 that help to spin the 
magnet flywheel 300 in the direction 356 as the fluid 361 
flows past the magnetic flywheel 300. 
0025 Referring now to FIG. 1 and FIG. 2. In accordance 
with this embodiment a fluid control unit 100 is configured to 
couple to the end spout 201 of a faucet 200 through a suitable 
attachment means 101. The hot water handle 203 and the cold 
water handle 205 are adjusted to provide a preferred tempera 
ture of water to the end spout 201 of the faucet 200 and the 
fluid control unit 100. The fluid control unit 100 includes an 
occupancy sensor 119that automatically opens and closes the 
valve unit 111 to control the flow of water 107 and 107" based 
on the detection of a person in the vicinity of the fluid control 
unit 100. Specifically, the valve unit 111 is opened to allow 
the flow of water through the faucet 200 and fluid control unit 
100 when a person is detected by the occupancy sensor 119 to 
be in front of the faucet 200 and fluid control unit 100, and the 
valve unit 111 is closed to stop or prevent the flow of water 
107 and 107 through the faucet 200 and fluid control unit 100 
when a person is not detected by the occupancy sensor 119 to 
be in front of the faucet 200 and fluid control unit 100. In 
accordance with the embodiments of the invention, the fluid 
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control unit 100 also includes a manual override switch 109, 
which can be used to manually open the valve unit 111. 
Accordingly, with the override switch 109 activated, the valve 
unit 111 is opened and the faucet 200 operates as a standard 
manual faucet through the hot water handle 203 and the cold 
water handle 205. The fluid control unit 100 can also include 
a micro-processor 102 with firmware and a user interface (not 
shown) that allows a user to program or select a mode of 
operation for the fluid control unit 100. 
0026 FIG. 4 shows a block-flow diagram 400 outlining 
steps for controlling a flow of fluid, in accordance with a 
method of the invention. Preferably, a flow of a fluid from a 
fluid source, such as described above, is controlled by mea 
Suring or detecting a condition of the environment around the 
fluid of the fluid itself in the step 401 using, for example, the 
sensor unit 103 (FIG. 1). Based on the measured or detected 
condition in the step 401, in the step 403 a flow of the fluid 
from the fluid source is controlled. For example a valve unit 
111 (FIG. 1) is automatically opened and closed. As 
described above, the condition that is measured or detected in 
the step 401 can be the presence of a person, wherein the valve 
unit 111 is opened to allow water to flow when the presence of 
the person is detected and the valve unit 111 is closed to stop 
or prevent the flow of water when the presence of the person 
is not detected. As a flow of fluid is controlled in the step 403, 
in the step 405 power is generated from the flow of the fluid, 
which can be stored and used to power later operations of the 
valve unit 111 and/or the sensor unit 103. The power gener 
ated in the step 403 can be generated using a power generator 
unit 106 with a micro-generator 105 having a magnetic fly 
wheel300 (FIGS. 3A-B) positioned in a fluid stream. It will 
be clear to one skilled in the art that one fluid control unit can 
be used to control the flow of a fluid through, more than one 
fluid outlet coupled to a common fluid source. 
0027. Referring to FIG. 4, in accordance with the embodi 
ments of the invention, a system 500 includes a plurality of 
fluid control units 551,553,555,557,559,561,563,565 and 
567, similar to the fluid control unit 100 described above with 
reference to FIGS. 1, 2 and 3A-B. Each of the fluid control 
units 551,553, 555, 557, 559, 561, 563, 565 and 567 can 
correspond to sprinkler outlets from a common water Source 
550. Each of the fluid control units 551,553,555,557,559, 
561, 563, 565 and 567 preferably includes a valve unit 111 
(FIG. 1) that is in communication with the at least one sensor 
unit 501. The fluid control units 551,553,555,557,559,561, 
563, 565 and 567 also each preferably includes a power 
source 106 that includes a micro-generator 105 and a power 
storage unit 113 (FIG. 1) for powering the valve units 111 
(FIG. 1) and/or the at least one sensor 501. The fluid control 
units 551, 553, 555, 557, 559,561,563, 565 and 567 also 
include means for securing the fluid control units 551, 553, 
555,557,559,561,563,565 and 567 to the sprinkler outlets 
with portions of the micro-generators 105 and valves units 
111 in flow paths of the common fluid source 550. 
0028. In operation, the at least one sensor unit 501 mea 
Sures or detects a condition. Based on the measured or 
detected condition, the at least one sensor unit 501 provides 
output signals that instruct the valve units on each of the fluid 
control units 551,553,555,557,559,561,563,565 and 567 
when to open and close, thus initiating the flow of the fluid 
and stopping the flow of the fluid through the fluid control 
units 551,553,555,557,559,561,563,565 and 567. The at 
least one sensor unit 501 can provide the output signals to 
each of the fluid control units 551, 553, 555,557, 559, 561, 
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563, 565 and 567 using any suitable communication means 
including wireless communication means, such as radio and 
infrared transmitters and receivers. Where the system 500 is a 
garden sprinkler system, the sensor unit 501 can, for example, 
measure or detect moisture in surrounding soil 571. When the 
level of moisture detected or measured by the sensor unit 501 
is below a threshold value, the sensor unit 501 provides output 
signals that instruct the valves of the fluid control units 551, 
553, 555, 557, 559, 561,563, 565 and 567 to open for a 
duration of time to water the garden and increase the moisture 
level in the soil. After the duration of time or when the 
detected or measured moisture level is above a threshold 
level, the sensor unit 501 provides output signals that instruct 
the valves of the fluid control units 551,553, 555, 557, 559, 
561,563,565 and 567 to close, thus stopping the flow of water 
through the fluid control units 551, 553,555,557,559,561, 
563, 565 and 567. 
0029. As the water flows through the fluid control units 
551,553,555, 557, 559,561,563, 565 and 567, the micro 
generators, such as 105 (FIG. 1), generate power from the 
flow of the water through the fluid control units 551,553,555, 
557,559,561,563,565 and 567. The power that is generated 
is stored in at least power storage unit 511 and is used to 
operate or power the valves of the fluid control units 551,553, 
555, 557, 559,561,563, 565 and 567 and/or the at least one 
sensor unit 501. 
0030 The system 500 can include a plurality of micro 
processors 651, 653, 655, 657, 659, 661, 663, 665 and 667 
with firmware or a central computer 503 with a graphical user 
interface to program the system 500 to operate according to 
any number of parameters. For example, where the system 
500 is a garden sprinkler, such as described above, the central 
computer 503 can be used to program the duration of time that 
the water flows through the fluid control units 551,553,555, 
557, 559, 561, 563, 565 and 567 when the moisture level 
measured or detected is below the threshold value, as well as 
set or program the moisture threshold value. The plurality of 
micro-processors 651, 653, 655, 657, 659, 661, 663, 665 and 
667 and/or the central computer 503 can be used to program 
the operation of the system 500 in any number of ways. The 
system 500 can also include a memory unit 505 to store data 
and to monitor the operation of the system 500 and/or the 
conditions of the surrounding environment 571. 
0031. The present invention has been described interms of 
specific embodiments incorporating details to facilitate the 
understanding of the principles of construction and operation 
of the invention. As such, references herein to specific 
embodiments and details thereof are not intended to limit the 
Scope of the claims appended hereto. It will be apparent to 
those skilled in the art that modifications can be made in the 
embodiments chosen for illustration without departing from 
the spirit and scope of the invention as defined by the 
appended claims. 
What is claimed is: 
1. A fluid control device comprising: 
a) a sensor for sensing a condition and for generating 

output signals based on the condition; 
b) means to couple the fluid control device to a fluid source: 
c) a valve coupled to the sensor, wherein the valve opens 

and closes in response to the output signals from the 
sensor, and 

d) a power generator for powering the sensor and the valve, 
wherein the power generator generates power from a 
flow of the fluid through the fluid control device. 
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2. The fluid control device of claim 1, wherein the sensor is 
a sensor selected from the group consisting of a photo-sensor, 
a thermal sensor, an electrode and a moisture sensor. 

3. The fluid control device of claim 1, wherein the sensor is 
an occupancy sensor for sensing the presence of a personinan 
area corresponding to a location of the fluid control device. 

4. The fluid control device of claim 1, wherein the power 
generator comprises a micro-generator with a magnetic core 
and a magnetic fly wheel that spins as the fluid flows through 
the fluid control device. 

5. The fluid control device of claim 1, wherein the means to 
couple to a fluid source includes threaded features configured 
to screw onto an end of a faucet. 

6. The fluid control device of claim 4, wherein the power 
generator further comprises a energy storage unit coupled to 
the micro-generator for storing energy generated by the 
micro-generator. 

7. A fluid control system comprising: 
a) means to couple to a fluid source; 
b) a sensor for sensing a condition and generating output 

signals: 
c) a valve coupled to the sensor for opening and closing in 

response to an output from the sensor, and 
d) a micro-generator for powering at least on of the sensor 

and the valve, wherein the power generator generates 
power as fluid flows from the fluid source and through 
the valve and wherein the valve opens and closes in 
response to the output signals. 

8. The fluid control system of claim 7, wherein the sensor 
is a sensor selected from the group consisting of a photo 
sensor, an occupancy sensor, a thermal sensor, an electrode 
and a moisture sensor. 

9. The fluid control system of claim 7, wherein the power 
generator comprises a magnetic core and a magnetic fly 
wheel that spins as the fluid flows through the fluid control 
system. 

10. The fluid control system of claim 7, further comprising 
a means to position a portion of the micro-generator in a flow 
path of the fluid source. 

11. The fluid control system of claim 7, further comprising 
an energy storage unit coupled to the micro-generator for 
storing energy generated by the micro-generator. 

12. A method of controlling a flow of liquid from a fluid 
Source, the method comprising: 

a) measuring a condition; 
b)automatically opening and closing a valve coupled to the 

fluid source based on the measured condition, thereby 
controlling a flow of the fluid through the valve; 

c) generating power from the flow of the fluid; and 

Sep. 8, 2011 

d) storing the power generated from the flow of the fluid for 
controlling the valve to open and close. 

13. The method of claim 12, wherein the condition is 
measured with a sensor unit. 

14. The method of claim 13, wherein the stored power is 
used to power the sensor unit. 

15. The method of claim 12, wherein the condition is 
selected from the group consisting of light, temperature, 
chemical composition, water content and a presence of an 
object. 

16. The method of claim 12, wherein the fluid is water. 
17. The method of claim 12, wherein generating power 

from the flow of the fluid uses a magnetic micro-generator, a 
potion of which is positioned in a stream of the flow of the 
fluid. 

18. A system comprising: 
a) a least one sensor for detecting a condition and generat 

ing output signals based on the condition; 
b) fluid control units coupled to a common fluid source, 

each of the fluid control units comprising: 
i) a valve in communication with the at least one sensor; 
ii) a power generator for powering the valve; and 
iii) means for securing the valve and a portion of the 
power generator in a flow path of the common fluid 
Source, 

wherein the power generator generates power to open 
and close the valve in the flow path of the common 
fluid source and wherein the valve opens and closes in 
response to the output signals from the at least one 
SSO. 

19. The system of claim 18, wherein the at least one sensor 
is a sensor selected from the group consisting of a photo 
sensor, a thermal sensor, an electrode and a moisture sensor. 

20. The system of claim 18, wherein the power generator is 
coupled to the at least on sensor and provides power to the at 
least one sensor. 

21. The system of claim 18, wherein the power generator 
comprises a magnetic core and a magnetic flywheel that spins 
as the fluid flows through the fluid control units. 

22. The system of claim 18, wherein the means for securing 
the valve and a portion of the power generator in a flow path 
of the common fluid source includes a pipe fitting. 

23. The system of claim 18, further comprising an energy 
storage unit coupled to the power generator for storing energy 
generated by the power generator. 

24. The system of claim 18, wherein the valve is in com 
munication with the at least one sensor by a wireless commu 
nication means. 


