ELECTRONIC VALVE SYSTEM

FIELD

[0001] This disclosure relates to valves. More specifically, this disclosure relates to position

indicators for valves.

SUMMARY

[0002] Disclosed is a device for indicating the status of a valve including a position indicator,
wherein the position indicator includes a monitoring element, and a communication element.
[0003] Also disclosed is a method for indicating the status of at least one valve including monitoring
positions of a device enclosed by a first valve with a position indicator and communicating the

positions of the device enclosed by the first valve with a communications element.

[0004] Various implementations described in the present disclosure may include additional systems,
methods, features, and advantages, which may not necessarily be expressly disclosed herein but
will be apparent to one of ordinary skill in the art upon examination of the following detailed
description and accompanying drawings. It is intended that all such systems, methods, features,
and advantages be included within the present disclosure and protected by the accompanying

claims.

BACKGROUND

[0005] Non-rising stem gate valves, butterfly valves, ball valves and similar types of valves may be
operated by a number of different processes, including manual and electronic actuation. For
example, non-rising stem gate valves provide a means to isolate and to stop flow in a piping
system by rotating an internal threaded stem that moves the gate into proper alignment, i.e. to an
open or closed position. Likewise, a butterfly valve rotates an internal disk that allows or prevents
the flow of water through the valve. However, it can be difficult to determine whether a non-
rising stem gate valve, a butterfly valve or similarly constructed valves are open or closed simply

by viewing it from the outside.

DESCRIPTION OF THE FIGURES

[0006] The features and components of the following figures are illustrated to emphasize the general
principles of the present disclosure and are not necessarily drawn to scale. Corresponding
features and components throughout the figures may be designated by matching reference
characters for the sake of consistency and clarity.

[0007] FIG. 1is aside view of a non-rising stem gate valve.
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[0008] FIG. 2 is a cross-sectional view of the non-rising stem gate valve of FIG. 1.

[0009] FIG. 3 is a perspective view of a non-rising stem gate valve incorporating a position indicator
in accord with one embodiment of the disclosure.

[0010] FIG. 4 is an exploded perspective view of a position indicator in accord with one embodiment
of the current disclosure.

[0011] FIG. 5 is a perspective view of a non-rising stem gate valve incorporating the position
indicator of FIG. 4 in accord with one embodiment of the disclosure.

[0012] FIG. 6 is an exploded perspective view of a non-rising stem gate valve incorporating a
position indicator in accord with one embodiment of the current disclosure.

[0013] FIG. 7 is a close-up of the exploded perspective view of FIG. 6 in accord with one
embodiment of the current disclosure.

[0014] FIG. 8A is an exploded perspective view of the position indicator of FIG. 6 in accord with
one embodiment of the current disclosure.

[0015] FIG. 8B is atop view of the position indicator of FIG. 6 in accord with one embodiment of
the current disclosure.
[0016] FIG. 8C is a cross-sectional view of the position indicator of FIG. 6 taken in the plane
indicated by line A-A in FIG. 8B in accord with one embodiment of the current disclosure.
[0017] FIG. 9isa view of a communication device in accord with one embodiment of the current
disclosure.

[0018] FIG. 10 is a view of a communication device in accord with one embodiment of the current
disclosure.

[0019] FIG. 11 is a block diagram of a system in accord with one embodiment of the current
disclosure.

[0020] FIG. 12 is a block diagram of a system in accord with one embodiment of the current
disclosure.

[0021] FIG. 13 is a block diagram showing various system components in accord with multiple

embodiments of the current disclosure.

DETAILED DESCRIPTION

[0022] Disclosed are methods, systems, devices, and various apparatus related to position indicators
for various valves. Although this disclosure is presented mainly in the context of a non-rising
stem gate valve interacting with water, the methods, systems, devices, and various apparatus
disclosed herein may be used with any type of valve and any type of material where determining
the status of the valve is difficult. The position indicator includes at least one monitoring element
and at least one communication element. The position indicator is adapted to monitor, detect and

communicate (locally or remotely) the status of the valve. It would be understood by one of skill



in the art that the disclosed position indicator is described in but a few exemplary embodiments
among many. No particular terminology or description should be considered limiting on the
disclosure or the scope of any claims issuing therefrom.

[0023] In municipal piping systems, non-rising stem gate valves selectively prevent or allow flow of
fluid through particular portions of the systems. As illustrated in FIG. 1, a typical non-rising stem
gate valve 10 includes a housing 15, a bonnet 20, and an op nut 25. The op nut 25 is coupled to a
stem 30. A stuffing box 35 is connected to the top of the bonnet 20. Bolts 37a,b,c and nuts 38a,b,c
fasten the bonnet 20 onto the housing 15. Bolts 37d,e and nuts 38d,e connect the stuffing box 35
to the bonnet 20.

[0024] As illustrated in cross-sectional view in FIG. 2, the stem 30 includes threading 39 to engage a
gate 40 and to cause the gate 40 to rise out of or to descend into the path of the fluid flowing in
the housing 15. The stem 30 is a non-rising stem, meaning it is not coupled to the housing 15 or
the bonnet 20 in a way that would cause it to rise or fall with the motion of the gate 40. Although
motion of the stem 30 may be restricted by the housing 15 or the bonnet 20, the threading 39 of
the stem 30 is not mechanically connected to the housing 15 or the bonnet 20, so the stem 30 does
not move upward or downward with the gate 40. Instead, the threads 39 of the stem 30 interact
with threads (not shown) in the gate 40 to cause translational motion of the gate 40 from an open
state (not shown)—in which fluid is allowed to flow through the gate valve 10— to a closed state
(shown in FIG. 2)—in which fluid is blocked from flowing through the gate valve 10—and vice
Vversa.

[0025] From the outside, however, it is difficult to determine whether the valve 10 is in the open state
or the closed state or somewhere between. This can also cause problems from a systems
perspective if the valve is connected to an electronic nodal network or utility mesh network, and
the network is unable to determine the state of the valve 10.

[0026] The current disclosure includes methods, systems, and apparatus capable of determining a
state of a non-rising stem gate valve and may include communication with a remote
communicator. Various embodiments disclosed herein are exemplary embodiments meant to
satisfy applicable statutory requirements. The embodiments disclosed herein should not be
considered limiting on the disclosure.

[0027] As illustrated in FIG. Error! Reference source not found., one embodiment of a position
indicator 100 and a non-rising stem gate valve 1000 is disclosed herein. The non-rising stem gate
valve 1000 includes the same op nut 25, bonnet 20, stuffing box 35, housing 15, and gate 40 (not
shown in FIG. 3) as the non-rising stem gate valve 10 as previously described. However, the non-
rising stem gate valve 1000 includes the position indicator 100 as an additional component.
Although some components are coincident between the non-rising stem gate valve 1000 in the
current embodiment and the non-rising stem gate valve 10 as previously described, the use of

such components is for convenience only and is merely exemplary, and one of skill in the art
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would understand that no specific configuration or components will limit the scope of the
disclosure.

[0028] As seenin FIG. 3, the electronic case enclosure can be seen proximate the top end of the non-
rising stem gate valve 1000, but the gate valve 1000 otherwise appears visually similar to the
traditional non-rising stem gate valve such as non-rising stem gate valve 10, as shown above.

[0029] The non-rising stem gate valve 1000 may include one or more communication elements,
including visual indicators, audible indicators, and/or communication devices. Examples of
visual indicators include single or multiple lighted devices, LEDs, LCDs, dot matrix screens, or
possibly cell phones or other similar communication devices as visual indicators. Audible
indicators may include speakers and other audio devices. A communication device (further
discussed in reference to FIGs. 9 and 10) such as a handheld position display, a cellular
communication box, or a radio communication module, radio transceiver and transmitter, satellite
transceiver and transmitter, cellular transceiver and transmitter, which may communicate via a
wireless network , Bluetooth protocol, infra-red communication, or direct wired communication
may also be incorporated in various embodiments of the gate valve 1000 or the position indicator
100. In various embodiments, the communication device or devices may interface with
computers, the internet, other computer networking devices, or other electronic devices and
software such as PDAs, smartphones, tablet computers, apps and computer applications, and
networking software, among others.

[0030] The communication device may indicate, transmit, and/or interpret the position of a magnet
and, thereby, the state of the gate valve 1000. The communication device may be an integral part
of the position indicator 1000 in various embodiments. For other examples, the position indicator
100 is separate from the communication device and connected either wirelessly or by wire.
Power to the position indicator 100 and communication device may be provided by (to either or
both devices) by battery, wire line, solar, generators, wind energy, hydro-electrical, thermo-
electrical or another power source. The non-rising stem gate valve 1000 may also include a
remote actuation device to provide remote control of the non-rising stem gate valve 1000 to
remotely change it from an open state to a closed state (and vice versa) or some state in between.
Such remote actuation may include AC motor driven, DC motor driven, or using a compressed air
or hydraulic charge system, among other embodiments.

[0031] The position indicator 100 can be incorporated into the non-rising stem gate valve 1000 in
various ways. In one embodiment, the position indicator 100 is an integral part of the non-rising
stem gate valve 1000; in another embodiment, the position indicator 100 is an
attachable/detachable assembly or part.

[0032] Optional sensors or other electrical hardware may be interfaced with the position indicator
100 to function in many capacities. Security features, pressure sensors and switches, temperature

sensors, emergency shut-offs, flow velocity sensors, and chemical sensors, among other hardware,
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may each interface with the position indicator 100, the non-rising stem gate valve 1000, and/or
any communication device included therewith. Moreover, the position indicator 100 and/or the
non-rising stem gate valve 1000 may act as a repeater for wireless communications if needed in a
network.

[0033] One of skill in the art would understand that other similar methods of tracking motion of the
stem and/or the gate are included within this disclosure. For example, among other embodiments,
the position indicator 100 could track rotational motion of the stem and use the rotational travel of
the stem to calculate, based on thread size and pitch of the stem, the travel of the gate.

[0034] Another embodiment of a position indicator 500 is shown in a non-rising stem gate valve
5000 in FIGs. 4 and 5. The position indicator 500 of the current embodiment does not include
magnets or Hall sensors. The position indicator 500 of the current embodiment utilizes
measurement of the mechanical rotation of the stem 30 to determine the translational movement
of the gate 40.

[0035] The position indicator 500, illustrated in FIG. 4, of the current embodiment includes a gear
box to capture rotational movement. The stem 30 of the current embodiment is the same stem 30
utilized in the traditional non-rising stem gate valve 10 and is unmodified for the current
embodiment. The position indicator 500 includes a gear enclosure 510 that includes a bottom 512
and a top 514. The top 514 of the gear enclosure 510 is connected to the bottom 512 of the gear
enclosure using screws 518a,b,c,d,e,f,g, although various embodiments may include various
fasteners and fastening methods.

[0036] An o-ring 520 is included and fitted around the stem 30 to connect the stem 30 to a ring gear
530. The o-ring 520 is placed between the ring gear 530 and the stem 30 to provide friction
between the ring gear 530 and the stem 30 so that the ring gear 530 can be mechanically coupled
to the stem 30 without modifying the stem 30. However, other mechanical connections may be
utilized in various embodiments.

[0037] The ring gear 530 is arranged in engagement with an intermediate gear 540. The intermediate
gears 540 is arranged to rotate around an intermediate gear shaft 545 that is connected to the gear
enclosure 510. The intermediate gear 540 provides a mechanical correlation between rotation of
the ring gear 530 and rotation of a potentiometer gear 550 that is arranged in engagement with the
intermediate gear 540. The potentiometer gear 550 is fixedly connected to a potentiometer shaft
560 of a potentiometer 570. As such, the position indicator 500 provides a mechanical correlation
between rotation of the stem 30 and rotation of the potentiometer shaft 560. The output resistance
of the potentiometer 570 varies with the rotation of the potentiometer shaft 560. This variation can
be correlated to the position of the gate in the non-rising stem valve. The rotation of the stem 30
can be calculated based on the gear ratio of the potentiometer shaft 560, the intermediate gear
550, the ring gear 540, and the stem 30. Vertical movement of the gate 40 can be determined from

rotation of the stem 30 by a calculation involving pitch of the threads 39 of the stem 30. As such,
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the position indicator 500 of the current embodiment may provide a mechanical means of
measuring rotation of the stem 30 from which the travel of the gate 40 can be determined.
Although the FIG. 4 does not explicitly show teeth, the ring gear 530, intermediate gear 540, and
potentiometer gear 550 include an interface between each other that may include teeth, frictional
surfaces, magnetic pole interaction, or another system to allow motion of the stem 30 to
correspond with motion of the potentiometer shaft 560.

[0038] In various embodiments, other mechanical systems may provide similar value to the system
described above. For example, in some systems, a DC motor, stepper motor, and/or various
encoders, such as encoders that count the number of turns of the stem, may be implemented in an
embodiment similar to the embodiment of FIG. 4. One of skill in the art would understand that
various modifications to the embodiments of the current disclosure do not depart from general
teachings of the disclosure, and various accommodations must be made to permit variance
amongst the various embodiments.

[0039] FIG. 5 shows a non-rising stem gate valve 5000 of the current embodiment. The position
indicator 500 of the current embodiment can be seen on the gate valve 5000.

[0040] In some embodiments of each position indicator 100,500 (and position indicator 600, shown
below with reference to FIGs. 6-8C), the position indicator 100,500,600 may be attached to a
valve such as non-rising stem gate valve 10 through retrofitting. Some existing valves are buried
several feet underground, so retrofitting may be accomplished in some embodiments via a long
arm to remove and replace various elements of a valve with new elements integrated with any of
position indicators 100,500,600. Retrofitting existing valves would not require new gears,
actuators, or other components in some embodiments, and the existing valves would continue to
operate normally. In some embodiments of each position indicator 100,500,600, the position
indicator 100,500,600 may be provided with the valves such as non-rising stem gate valves
1000,5000 (and gate valves 6000, shown below with reference to FIGs. 6-8C) respectively, in a
preassembled package. Various other embodiments are considered within the disclosure as well,
including, among others, integrating the position indicator with the stuffing box 35, installing
along the stem 30 by removing the op nut 25, and providing a separate package that connects onto
the bonnet 20 or the housing 15.

[0041] Other exemplary embodiments of a monitoring method and apparatus of the current
disclosure include an optical sensor or an infrared sensor. In this embodiment, a light source, e.g.
one or more light emitting diodes (LEDs), may be placed on the housing 15 on one side of the
gate 40 and a light detecting sensor may be placed on the opposite side of the housing 15 and gate
40 inside the housing 15. Such a system would allow detection of opening or closing of the gate
40 and any valve into which such system was incorporated by detecting whether light is passing
from one side of the gate 40 to the other. For example, one embodiment of the current disclosure

may include three sets of LEDs and corresponding light detecting sensors, each set of LEDs and
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sensors may be spaced, on a vertical axis, equally throughout non-rising stem gate valve housing
15 (i.e. top, middle, bottom). As the gate 40 travels from an open to a closed position, the gate 40
will pass and block the light as it travels. Depending on the light blocked, the position indicator
may translate such blockage into position or status of gate 40. In some embodiments, light sensing
could be provided by light intensity to determine the percentage of gate opening.

[0042] Another exemplary embodiment includes an audio source and an audio sensor in a valve. The
audio source may produce an audible or non-audible signal (i.e. a “ping”) and the audio sensor
(e.g. a hydrophone, an accelerometer, or microphone) listens and determines the characteristics of
the ping by sound, frequency, time, amplitude, phase shifting, and other characteristics that
correlates into the position or state of the valve. Such an embodiment would operate in a nature
similar to SONAR.

[0043] Another exemplary embodiment includes toggle switching to indicate whether a gate valve is
open or closed. A toggling embodiment can take multiple forms, including those described
elsewhere in this disclosure when reconfigured to provide open/closed indication rather than
percentage indication. In other embodiments, the position indicator may include an electrical
contact on the end of the gate 40 and on the inside of the housing 15 such that a short is made
when the gate 40 is closed and contacts the inside of the housing 15 and an open is formed when
the gate 40 is raised. In other embodiments, mechanical switching in contact with the gate 40 or
other components of the system may provide benefit in creating an open/closed indication.

[0044] Another embodiment of a position indicator 600 and gate valve 6000 is seen in FIGs. 6-8C.
FIGs. 67 display an exploded view of the gate valve 6000 and a close-up exploded view of the
position indicator 600 in assembly with other features of the gate valve 6000. The gate valve 6000
includes a stem 610, the position indicator 600, the stuffing box 35, bolts 75a,b, nuts 76a,b, the
bonnet 20, the housing 15, the op nut 25, and an op nut bolt 619. FIG. 7 displays a close-up view
of the gate valve 6000 of FIG. 6. As seen, the position indicator 600 has two keys 630a,630b
(630b seen in FIGs. 8A-8C) which each accept one of the bolts 75a,b to keep the position
indicator 600 aligned without rotating. The stem 610 includes o-ring channels 642,644,646 that
accept o-rings (not shown) to provide friction for the position indicator 600 to be slipped over the
stem 610 as will be discussed later. A connection post 695 is seen for connection of a wire if
necessary. The position indicator 600 includes a stem aperture 679.

[0045] FIG. 8A displays an exploded view of the position indicator 600. The position indicator 600
includes a stem collar 645 that includes threading 647 on an outer surface. The stem collar 645 is
fit over the stem 610 with o-rings (not shown) along its inner surface 649 so that the stem collar
645, having friction with the stem 610, engages the stem 610 and rotates therewith. A circuit
board 650 is seen. A position couple 620 is seen that includes threading 622 on an inner surface.
A case enclosure 670 includes a bottom 672 and a top 674. A magnet 675 is seen. The magnet

675 is placed inside or connected to the position couple 620. A positioning clip 680 is seen
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proximate a lower end of the position indicator 600. The position clip 680 includes keys 630a,b to
engage the bolts 75a,b of the gate valve 600. The connection post 695 is also seen.

[0046] FIG. 8B displays a top view of the position indicator 600. As can be seen, the position
indicator 600 includes two keys 630a,630b to accept the bolts 75a,b. FIG 8C shows a cross-
sectional view of the position indicator 600. The position couple 620 is seen with its threading
622 engaging the threading 647 on the stem collar 645.

[0047] As seen with reference to FIGs. 9 and 10, the position indicator 100,500,600 may be
connected to a communication device. With reference to FIG. 9, communication device 1210
provides a visual readout of the state of the non-rising stem gate valve 1000,5000,6000. A wire
conductor 1205 is connected on one end to the position indicator 100,500,600 via connectors and
on the other end to the communication device 1210 via connector 1230. The communication
device 1210 has a screen 1220 that provides a readable display. The communication device 1210
may include circuitry or other electronics to interpret the signals it receives from the position
indicator 100, 500. In other embodiments, the screen 1220 may display information provided by a
microprocessor. Although a wire conductor 1205 is included in the current embodiment, the
communication device 1210 may be connected wirelessly to the position indicator 100, 500.

[0048] With reference to FIG. 10, communication device 1310 is connected to the position indicator
100,500,600 by a wire conductor 1205 via connector 1330. The communication device 1310
includes an antenna 1350. In the current embodiment, the antenna 1350 may be mounted above
ground level or just below ground level. In various embodiments, various antennas may be used
that may be mounted in various spatial relationships with the ground and/or with the position
indicator 100,500,600. Various embodiments may or may not include antennas that protrude from
the communication device 1310. Although the communication device 1310 does not include a
readable display such as the screen 1220 of the communication device 1210, in various
embodiments, various communication devices may include both screens and wireless
communication capability. Communication device 1310 may communicate the data and
information received from position indicator 100, 500 to local or remote devices via one or more
ways including cellular, Bluetooth, and WIFI communication methods.

[0049] Asseenin FIG. 11, a system 1400 of the current disclosure as applied to a residential water
supply may include various components. Non-rising stem gate valves 1000,5000,6000 may be
connected in the system 1400 along with various valves such as check valve 1410 and butterfly
valve 1420. The system 1400 may include a fire hydrant 1430. The various components of the
system 1400 may include their own position indicators that may be similar in components or
features to position indicators 100,500. The components of the system 1400 may be connected
together and in communication with the communication device 1310 (as shown) or with another
device such as communication device 1210 (not shown) via a wired connection or through

wireless communication. The communication device 1310, via antenna 1350 may be capable of
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communicating with a remotely located communicator 1440. The system 1400 may also be
capable of interfacing with another system along a nodal network or through a monitoring device
1450 such as a PC, cellular, Bluetooth, or HTML web enabled device, among others.

[0050] Another exemplary embodiment of a system embodying the current disclosure is system 1500
shown in FIG. 12. Various non-rising stem gate valves 1000,5000,6000 are connected in
communication with each other as shown. Additionally, the system 1500 includes a non-rising
stem gate valve 1000°,5000’, which includes a DC actuator (as discussed previously) and a non-
rising stem gate valve 1000°*,5000’’, which includes an AC actuator (as discussed previously).
Additional valves such as non-rising stem gate valves 1000,1000’,1000°*,5000,5000°,5000*" may
be connected or “daisy-chained” in the system 1500. A power source 1520 is shown as a 120V or
220V alternating current (AC) source to power the AC actuator of the non-rising stem gate valve
1000°°,5000°". Another power source 1530 is shown as a direct current (DC) battery to power the
DC actuator of the non-rising stem gate valve 1000°,5000°. No single power source or power
supply method should be considered limiting on the disclosure, and various power arrangements
may be made for various components of the system 1500 or similar systems in accord with the
current disclosure.

[0051] The DC power source 1530 in the current embodiment may be charged through solar energy
of solar panels 1540. Other sources of power such as wind, water, heat, vibration, compressed air,
and spring energy, among others, may be used in various embodiments and would be understood
by one of skill in the art.

[0052] The “daisy-chain” of non-rising stem gate valves 1000,1000’,1000°’,5000,5000°,5000°" are
connected to the communication devices 1210,1310. In the current embodiment, the
communication devices 1210,1310, includes the antenna 1350, and communicate with a remotely
located communicator (not shown). Power to the communication devices 1210, 1310 is supplied
by the power source 1560, which may be AC or DC power and may be supplied by wire, solar,
battery, or other method. Solar panels 1570 are shown connected to the power source 1560 and
may be included to provide power.

[0053] Illustrated in FIG. 13, system 1600 may include various combinations of components,
processes, methods and apparatus. The combinations of components, processes, methods and
apparatus as described with reference to FIG. 13 may be implemented in the systems 1400, 1500
previously described or in various other implementations of the current disclosure. Position
monitoring and indicating as shown in block 1610 may include magnetic, mechanical,
potentiometer (such as potentiometer 570 included with position indicator 500), switches in
series, or magnetic field (such as the magnetic field described in connection with position
indicator 100) sensing, among others. Some magnetic or mechanical methods may display only an
open or a closed state and may not provide exact position location; other approaches to position

indicating (such as those previously described) may provide approximate position indication
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based on sensed or percentage data. The power source as shown by block 1620 may include a
number of options including 120V or 220V AC power, solar, battery, wireless power wand, hand
crank or other mechanical storing of potential energy, or through a connection of another power
source. Communication methods as shown by block 1630 may include cellular, radio, ethernet,
Bluetooth, satellite, or connection to another communication device. Field applications shown by
block 1640 may include electronic and remote actuation; position indication; data gathering such
as water pressure, temperature, turbidity, velocity, and other features of the system 1600;
maintenance applications such as routine or emergency flushing; and, security applications such
as tamper detection or hazardous material flushing.

[0054] Other components of the system 1500 may include various valves, meters, and hydrants,
among others. Although the current embodiment is discussed in the context of non-rising gate
valves 1000,1000’,1000°’,5000,5000’,5000°*,6000,6000’,6000°", one of skill in the art would
understand that multiple components of the system 1500 may include various position indicators
and may be connected in the system.

[0055] In various embodiments, position indicators in accord with the present disclosure may be
internal to the apparatus for which they provide position indication information. In various
embodiments, position indicators in accord with the present disclosure may be integral with the
apparatus for which they provide position indication information. Various embodiments of this
disclosure may include various combinations and subcombinations of elements as disclosed

herein may be over- or under-inclusive of the exemplary embodiments described in detail herein.

[0056] One should note that conditional language, such as, among others, “can,” “could,” “might,” or
“may,” unless specifically stated otherwise, or otherwise understood within the context as used, is
generally intended to convey that certain embodiments include, while other embodiments do not
include, certain features, elements, and/or steps. Unless stated otherwise, it should not be
assumed that multiple features, embodiments, solutions, or elements address the same or related
problems or needs. Thus, such conditional language is not generally intended to imply that
features, elements, and/or steps are in any way required for one or more particular embodiments
or that one or more particular embodiments necessarily include logic for deciding, with or without
user input or prompting, whether these features, elements, and/or steps are included or are to be
performed in any particular embodiment.

[0057] It should be emphasized that the above-described embodiments are merely possible examples
of implementations, merely set forth for a clear understanding of the principles of the present
disclosure. Any physical properties described above should be understood as representing one of
many possible embodiments, and alternate implementations are included depending on the
functionality involved, as would be understood by those reasonably skilled in the art of the
present disclosure. Many variations and modifications may be made to the above-described

embodiment(s) without departing substantially from the spirit and principles of the present
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disclosure. Further, the scope of the present disclosure is intended to cover any and all
combinations and sub-combinations of all elements, features, and aspects discussed above. All
such modifications and variations are intended to be included herein within the scope of the
present disclosure, and all possible claims to individual aspects or combinations of elements or

steps are intended to be supported by the present disclosure.

The subject matter of the present specification is also disclosed in the following item list. The
elements of the item list may be used alone or in combination with the features of the abovementioned

embodiments.

1. A device for indicating the status of a valve comprising: a position indicator, wherein the

position indicator includes a monitoring element; and a communication element.

2. The device of item 1, wherein the position indicator includes a position couple engageable

with the valve.

3. The device of item 2, wherein the position couple includes threading in a bore defined

through the position couple.

4. The device of item 2, wherein the position indicator includes a magnet placed within the

position couple.

5. The device of item 2, wherein the position indicator includes at least one proximity sensor.

6. The device of item 5, wherein the at least one proximity sensor is connected to a circuit
board.

7. The device of item 2, wherein the position couple is engageable with a stem of the valve.

8. The device of item 7, wherein the position indicator is mountable between a stuffing box of

the valve and an op nut of the valve.

9. The device of item 2, wherein the position indicator includes a stem collar mountable on a

stem of the valve, the position couple engaging the stem collar.

10. The device of item 1, wherein the position indicator includes a ring gear mechanically

coupled to the valve.

11. The device of item 1, wherein the position indicator includes a potentiometer mechanically

correlated to the valve.

12. The device of item 1, wherein the communication element includes a communication device.
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13.

14.

15.

The device of item 12, wherein the communication device includes a visual readout.

The device of item 12, wherein the communication device is connected to the position

indicator by a wire conductor.

The device of item 12, wherein the communication device includes an antenna.
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CLAIMS

That which is claimed is:
An electronic valve system, the electronic valve system comprising:

a valve with a device for indicating the status of a the valve, the device for indicating the

status comprising:
a position indicator, wherein the position indicator includes a monitoring element; and

a communication element, and a communication device, wherein the communication device

is separate from the position indicator and connected to the position indicator.

The electronic valve system of claim 1, the communication device comprising a wireless

communication capability.

The electronic valve system of claim 1, the communication device including an antenna, the
communication device being connected to the antenna, the antenna being mounted below or

just above ground level.

The electronic valve system of claim 1, wherein the communication device is selected from a
handheld position display, a cellular communication box, a radio communication module,
radio transceiver and transmitter, a satellite transceiver and transmitter, a cellular transceiver

and transmitter.
The electronic valve system of claim 1, the valve comprising a remote actuation device.

The electronic valve system of claim 1, the electronic valve system comprising one or more

solar panels, the solar panel being connected to the valve.

The electronic valve system of claim 1, the electronic valve system comprising a second
valve, the second valve being connected to the first valve, the communication device being

connected to the first valve and to the second valve.

The electronic valve system of claim 1, the electronic valve system comprising a plurality of

valves in a daisy chain configuration.

The electronic valve system of claim 1, wherein the position indicator includes a position

couple engageable with the valve.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

The electronic valve system of claim9, wherein the position couple includes threading in a

bore defined through the position couple.

The electronic valve system of claim 9, wherein the position indicator includes a magnet

placed within the position couple-

The electronic valve system of claim 9, wherein the position indicator includes at least one

proximity sensor.

The electronic valve system of claim 12, wherein the at least one proximity sensor is

connected to a circuit board.

The electronic valve system of claim 9, wherein the position couple is engageable with a stem

of the valve.

The electronic valve system of claim 15, wherein the position indicator is mountable between

a stuffing box of the valve and an op nut of the valve.

The electronic valve system of claim 9, wherein the position indicator includes a stem collar

mountable on a stem of the valve, the position couple engaging the stem collar.

The electronic valve system of claim 1, wherein the position indicator includes a ring gear

mechanically coupled to the valve.

The electronic valve system of claim 1, wherein the position indicator includes a

potentiometer mechanically correlated to the valve.

The electronic valve system of claim 1, wherein the communication device includes a visual

readout.

A method for indicating the status of at least one valve comprising: monitoring positions of a
device enclosed by a first valve with a position indicator; communicating the positions of the

device enclosed by the first valve with a communications element.

The method of claim 20, wherein monitoring positions of a device enclosed by the first valve
with a position indicator includes using at least one proximity sensor to determine the position

of a magnet of the position indicator.

The method of claim 20, further comprising: monitoring positions of a second device
enclosed by a second valve with a second position indicator; communicating the positions of

the second device enclosed by the second valve with the communications element.
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23. The method of claim 20, further comprising communicating

the position of the device enclosed by the first valve with a remotely located communicator.
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