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(57) Abstract: A remote control system
for providing control of an under-counter
water treatment system and garbage disposal.
The system includes a remote unit that is
electrically connected to an existing switched,
under-counter AC power outlet. The garbage
disposal and water treatment system are con-
nected to and receive power from the remote
unit. The system further includes a control
unit that is located above-counter and permits
a user to control operation of the remote unit
and consequently the garbage disposal and
water treatment system. The two units may
communicate wirelessly using communication
signals that are tagged with a unique security
code. In one embodiment, the system includes
a microprocessor in each of the control unit
and the remote unit, the microprocessor in
the remote unit communicating the status of
the water treatment system to the control unit
and the microprocessor of the control unit
appropriately displaying the information.
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REMOTELY CONTROLLABLE OUTLET FOR WATER TREATMENT SYSTEM

BACKGROUND OF THE INVENTION

The- present inveition reldtes to water treatment systems and more specifically to
remotely controllable water treatment systems.

Water treatment systems are commonly used to treat water. prior to consumption or
othef use. The systems 1émove cerfain particulate matter arid other contaminants from water. This is
especially usefiil when the water will be used for human consumption because the systems can not
only make w.atcr safer for drinking, but also improve the water’s taste, odot, clarity and other
aesthetic qualities of the water, Because the water available through the faucets in most homes
contains a large number of:contaminants, many homeowners instafl water treatment systems on their
kitchen faucets to provide treated water for consumption or other uses. In many conventional
systems, water is pumped from the. faucet through a countertop water treatment system, where it
may be treated by varions treatment devices, such as a carbon block filter or-an UV lamp. The -
treated water is returned to and dispetised from the faucet or from a separate treated-water spigot:

The typical household kitchen is equipped with an outlet in a cabinet beneath the sink
that is controlled by a.switch above the counter. These outlets are intended for use with under=the-
sink garbage disposal units. Many home water treatment systems are designed to be located in a
cabinet under the counter where they are hidden from siglit-and do not take up counter space. When
water treatment systems are installed under the counter, it.is common to use the garbage disposal
outlet to power the water treatment system. Because it is desirable to provide constant power to the
water treatment system, the switch is. constantly left in the “ON” position. This method of
installation requires the garbage disposal to be disconnected from the outlet. This is a problem
because most consumets would prefer to have both an operational garbage disposal and water
freatment system. These consumers are not pleased with the prespect of choosing between the two..

An alternative method is to install an additional outlet near the sink to power the water
treatment system. In many cases, an electrician must be hired fo wire the outlet at significant

expense to the consumer. Even if the consumer chiooses to wire the outlet himself, it is both difficult
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and time consuming to install the additional outlet. For this reason, many people living in homes that
are not-wired for garbage disposals choose not to install water treatment systems of this type.

SUMMARY OF THE INVENTION

The aforementioned problems are overcome in the present invention wherein a remote
outlet and remote -control are provided fo conirol opération: of the under-counter operation of a
garbage disposal and a water treatment system. The temote control cutlet is. connected to the
existing outlét and includes a receptacle that is switehable through operation-of the remote control to
control operatior of the garbage disposal. The display unit may be battery powered or connected to-a
conventional AC power source such as a wall outlet.

In one embodiment, the outlet arid remote control communicate using a unique code
or other security, mechanism to make uu,intcnde‘d,,operation of the outlet from-outside sources, such as
a neighbor’s remote control, highly improbable. The unique code may be a 64 bit or larger code that
is programmed into the outlét and the remote control by the manufacturer.

The remote control may further-include a visual display that permits above-counter
display ‘of status: information about the water treatment system. In this embodiment, the remote
control receives wireless signals from the water treatment system indicative of status, such as filter
life and/or UV lamp life. The display may include indicator lights or be capable of displaying letters
and numbers (5. a seven-segment LCD diSpla};).

In one embodiment, the system includes a microprocessor in each of the: display unit
and remote unif, the microprocessor in the remote unit. communicating the. status of the water
tredtment system to the display unit and the microprogessor of the display unit appropriately
displaying the information. The status information is used to calculate the impending end of life of
elemients of the water tréatment system.

The water treatment system of the present invention offers many benefits, The
present invention permits a conventional switched outlet to be easily converted for use in powering
both ‘a water treatment systern and a garbage disposal. The system permits the water treatment

system to be hiddéen under the counter, while providing a remote control that is located and
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accessible from above the counter. In one embodiment, the present invention includes a security
feature that helps to protect the outlet from unintended operation from an outside source. In one
embodiment, the system includes a countertop display that perinits a user to see the status of the
water treatment system without going beneath the counter.

These and other objects, advantages and features of the invention will be more readily
nnderstood and appreciated by:réference torthe detailed description of the invention and the drawing.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a scheratic representation of a remote. control system according to an
embodiment of the present invention;

Fig, 2 is a finctional block diagram of the remoté unit;

Fig, 3 is a fuictional block diagram of the controlunit; and

Fig. 4 is a schematic representation of an alternative remote control system according
to an embodimenit of the present invention,

DETAILED DESCRIPTION OF THE INVENTION

A reniote control system 10 in accordance with a preferred embodiment of the present
invention is shown in the schematic representation of Fig. 1. The system 10 g_;:xleraily includes a
remote unit 12 having a switchable outlet and a control unit 14 for providing wireless control over
the on/off status of-the switchable outlet. In the illustrated embodiment, the remote unit 14 is
connected. to an existing AC outlet 16, such as a conventional switched, under-counter outlet
intended for use with a garbage disposal. A garbage disposal 26 is connected to the switchable outlet
of thie remote unit 12. A water treatment system24 is.connected to a receptacle in the existing outlet
or to a supplemental receptacle in the remote unit 12. The control unit 14 is located above the
countefand may reckive power from a conventional AC wall outlet 18. The remote unit 12 and
control unit 14 communicate wirelessly to permit the control unit:14 to dictate the on/off status of the
switchable receptacle.

The. remote unit 12 and display unit 14 will niow be described in greater detail with

reférence fo Figs, 2 and 3. In this embodiment; the refndte unit 12 generally includes a power input
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30, a microprocessor 38, a transceiver 20 and a pair of power outputs 32, 33. The power input 30
provides power to the remote unit 12 and may be any device conneetable to an AC power source,
such as a standard electrical cord or electrical plug. Many such inputs are known in the art, and any
such conventional device can be used. The input 30 may be connected to any- conventional AC
power source, but is preferably connected fo an existing -switched AC outlet 16 wired for a
eonventi‘onai:garbagedisp’ﬁ“s‘al,%, In this embodinient; the:remote unit 12 includes a power supply
60, for converting the supplied AC power to the DC power desired to-power the micropracessor 38
arid otlier digital components. The preseiit invention is primarily, but not exclusively, intended for
use with a conventional under-counter, switched. garbage disposal AC outlet 16. The remote unit 12
may be a stand-alone component having a cord that extends to the AC outlet. Alternatively, the
remote urit 12 may have integrated ¢lectrical prongs that permit the unit 12 to be plugged directly
into the AC outlet (not shown). In this alternative embodiment, the remote unit 12 is supported by
the AC outlet.

The remote unit 12 may include one or more power outputs. As noted above, the.
remote upit 12 of the illustrated embodiment includes two power outputs--one-power output 32 that
provides power to the water treatment system 24 and a second .output 33 that provides power to the
garbage disposal 26. In this embodiment, the water treatment system 24 and garbage disposal 26 can
be essentially any conventional systems. Although the illustrated embodiment includes two power
outputs, the remote unit 12 may include gssentially any desired number of switched or unswitched
power outputs. If multiple switched outputs are provided, they can be switched collectively (e.g. all
switches turned ‘on and off‘together) or independently switched. In an alternative embodiment shown
in Fig. 4, the power output for the water treatment system 24’ can be eliminated (or simply not used)
and the water treatment system 24> can be plugged directly into the existing AC outlet 16”. The will
provide the water treatment system 24’ with constant power while the preexisting above-counter wall
switch remains in the “on™ position, This alternative embodiment will not be described in detail,
however, the components are shown in Fig. 4 with reference numerals that cotréspond to those in

Fig. 1.
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The power output 33 intended for powering the garbage disposal 26 may include a
conventional AC réceptacle that is connected to the power input 30 via a system switch 34. The
garbage 'di'spas'él 26 may be plugged directly into the AC receptacle of power output 33 in a
conventional manner to selectively receive AC power. The system switch 34 is any switch capable of
selectively controlling power to the power:output 33, such as a typical relay or Triac.. The system
switch 34 permits the uset to selectively turn on and off the switched power output 33 and, in turn,
turn on and off'the garbage disposal‘as-will be explained in further detail below.

In‘the illustrated embodimert, the power output 32 intended for powering the water
treatment system 24 also includes a conventional AC receptacle that is connected to the power input
30 via a system switch 35. The system swifch 35 permits selective confrol over the power supplied
to the water freatment system 24. This permits the user toturn the water ireatment system 24 on and
off from above the counter. In applications where the system 10 is used to monitor the status of the
water treatment system 24. (as described below), this switch may be used to tumn off the water
treatment system 24 automatically when dictated by the status of the.system 24, for example, when
the life of the filter or UV bulb has expired: In an alternative embodiment, the power output 32
intended for powering the water treatment system 24. may include a conventional AC receptacle that
is connected in a “pass-through” configuration to the power input 30 (i.e. without system switch 35).
The, water treatment system 24 can be plugged into the AC receptacle of power output 32 in a
conventional manner to receive a constant source of AC power, Alternatively, the power output 32
can be a DC power output (not shown), providing the appropriate DC power to the water treatment
system. In this alternative embodiment, the remote unit. 12 may include a conventional power
converter to convert the incoming AC power to the desired DC power output.

To provide communications with-the control unit 14, the rémote unit 12 may include a

transceiver 20, The transceiver 20 permits that remote unit 12 to receive controls.from and, in some

embodiments, exchange information with the control unit 14, for example, relating to water filter

status. In applications where information is ot exchanged with the control unit 12, the transceiver
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20 can be replaced by areceiver (not shown). The transceiver 20 may be of‘essentially any type of
wireless transceiver, such as RF or infrared, or it may operate over wires,

In one embodiment,, the. remoté Unit 12 may provide watér treattent system status
information to the control unit 14, where it can be displayed above the counter and, in some
applications, used to control the on/off status of the water treatment system. In this embodiment, the
remote unit; 12 and. water treatment system 24 may be. connected by a data line 36, such that the
status information for the water treatment system 24 can. be communicated to the remote unit 12
along data line'36. Many such data lines are well known and comimonly used in‘the art-and any such
mechanisms can be used. The data line 36 is connected to the microprocessor 38 disposed in the
remote unit 12, The microprocessof:38 uses the status informiation transmitted by the data line 36 to
calculate the end of life of-eclements of the water treatment system 24, such asthe system’s filter or
UV bulb. Methods of calculating these values are well known in the art and many microprocessors
aré available that cah be progrfamied to perform these functions. Any such propeérly programmed
microprocessor may be used.

The microprocessor 38 is also ¢onnected to the. remote transceiver 20, such that the
remote transceiver 20 ‘can communicate information from the microprocessor 38 to the display
transceiver 22 and can communicate infonnatioh received from the display transceiver 22 to the
micropracessor 38. Any typical transceiver capable of transmitting ‘and receiving information
wirelessly can be used for the remote transceiver 20, many of which are well known and commonly:
used in the art. In an alternative embodiment, typical wires are used instead of the transceivers to
communicate information between the remote unit 12 and display unit 14.

In one embodiment, the remote unit 12 and-control unit 14 communicate using coded
signals to make it highly improbable that the switched power output 33 will be eperated by outside
sources, such as .a second control unit in the user’s house or in a neighboring home, 1In this
embodiment, communication signals are tagged with a unique code assigned to the unit. The code is
embedded at the beginning of each communication, and may include a conventional preamble and

postemble to frame the data and facilitate the desired. code matching. A 64-bit or larger code is
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employed in the illustrated embodiment. The code may be assigned and programmed into'the remote
unit 12 and the control unit 14 during manufacture.

The control unit 14 of the illustrated embodiment generally ificludes a power input 48,
a microprocessor 50, a transceiver 22, a pair of switches 54, 56 and a display 52. The power input
48 can be any device capable of providing power to the display unit 14, such as:a coiiventional power
cable. In the illustratéd embodiment the power input 14 is connected to a standard AC wall cutlet
18. The display unit 14 may, however, be powered by alternative sources suclyas batteries.  In this,
¢émbodiment, the control unit 14 includes:a power supply 62 for eonverting the supplied AC power to
the DC power desired to power the microprocessor 50.and other digital components.

The microprocessor 50. is connected to the control transceiver 22 and the display 52
such that information received by the control transceiver 22 can be communicated to the control
micraprocessor 50 and, in turn, displayed on the display 52. As with the remote transceiver; the
centrol ‘transceiver 22 can be any converitional fransceiver capable .of sehd‘ing and receiving
information, Additionally, the display 52 can be any display capable of displaying information
concerning the water treatment system, many of which are well known and commonly used in the
art. For example, the display 52 may includes one or more LEDs (or other indicators) or it may
include a seven-segment LCD (or other display. capable of displaying letters and numbers). In an
alternative embodiment, the water tieatinent system 24 includes a fransmitter (ot shown) capable of
transmitting status information directly to. the eontrol unit 14. In this alternative embodiment, the
water treatment system 24 is not required to communicate with the remote unit 12 .and the data line
36 may be eliminated,

The control unit 14 further includes a user-operated water treatment switch 54 and a
user-operated disposal switch 56. Each of the water tréatment switch 54 and the disposal switch 56
can be any device-capable of accepting user input regarding power to the water freatment system 24
and the garbage disposal 26, respectively. The switches 54 and 56 are connected to the control
microprocessor-50. ‘The control microprocessor 50 is programmed. to accept input signals from the

switches 54 and 56:and to send control signals to the control transceiver 22 to toggle the on/off status
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of the water treatment system 24 or garbage disposal 26. For example, a button may be used for each
switch 54 and 56, the button signaling the control microprocessor 50 to cause the transceiver to send
signals to activate the water treatment Systém 24 or the garbage disposal 26 if the device is not in
operation or to shut ‘off power to the water treatment system 24 or disposal 26 if the device is in
operation.

1L ;L{nstallatibﬁ- and Op gration

The, illustrated embodiment of the present invention is easily installed in an
environment ‘with an existing garbage disposal that is controlled by an above-counter switch. The
garbage disposal 26 is unplugged from the existing under-counter AC outlet. The remote unit 12 is
then plugged into the existing under-counter AC outlet and the garbage disposal 26 is plugged into
power output 32 in‘the remote unit 12. The water treatment system 24 is then placed beneath the
counter and plugged into power output 33 in the remote unit 12.-- The preexisting wall switch is
moved into the “on™ position. The control unit 14 is then placed in the desired location, likely above
the counter. In some applications, the control unit 14 is plugged into an existing' AC outlet. In other
applications, the conttol unit 14 is powered by ‘batteries and therefore does not need to be plugged
into an AC outlet.

To use the remote control system 10, assuming both the water treatment system 24
and disposal 26 are not in operation, the user triggers eithier or both of the system input switch 54 and
the disposal input switch 56 to activate ‘either or both of the system 24 or, disposal 26, The system
input switch 54 and/or disposal input switch 56 then signals to the microprocessor 50 that the
appropriate device should be activated. The-microprocessor 50 comimunicates this information to the
transceiver 22, The transceiver 22 sends appropriate wireless signals that are tagged with the unique
code. The signals are received by the transceiver 20 of the remote unit 12.. The microprocessor 38 of
the remote unit 12 parses the received signals to ensure that they are tagged with the-correct code. If
not, the signals are ignored. If the signals include the correct code, ‘they are processed by the
microprocessor 38. The microprocessor 38 then actuates either or'both of the system switch 34 and

disposal switch 35 to supply power to the water treatment system 24 or disposal 26, respectively. To
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deactivate either of th;e devices, the user activates the appropriate switch on the display unit 14-and
the same process is performed.

As noted above, the control unit 14 ingludes a display 52 for displaying status,
information for the water treatment system 24. In operation, the water treatmeni system 24 transmits
status -information to the remote unit 12 via datd line 36. The remote microprocessor 38 receives the
signals and performs any signal processing that-may- be necessary, The remote microprocessor 38
then causes the remote-transceiver 20 to transmit signals indicative of the status information received
from the water treatment system 24. The signals are tagged with the unique code. The signals are
received by the control unjt 14. More specifically, the control transceiver 22 receives the signals and
transrhits. them to the control microprocessor 50. The control microprocessor 50 ignores the sighals:
ifthey do not include the correct code. If they do, the control microprocessor 50 performs any
necessary processing of the signals and then sends appropriate controls signals to the display 52 to
display the' status information. The display provides a visual indication of the status of the water
treatment system, such as on/off status and end-of-life information for the UV bulb and particulate
filter. In an alternative embodiment, simple indicator lights can be provided to give a visual
indication when the water treatment system is.on or when the UV bulb or particulate filter has
reached the end of its life, In ‘this embodiment, the water treatment system 24 may send an
appropriate signal once'the UV bulb-or filter has reached the end of its life. The remote unit 12 may
transmit a corresponding signal to the control unit 14, where the appropriate indicator is illuminated.
In this alfernative embodiment, the system is not required to process numerical data or to display
more complicated status information.

The above desctiption is that of a preferred embodiment of the invention. Various
alterations and changes can be made without departing from the spirit and broader aspects of the
invention as defined in the appended claims, which are to be inferpreted in accordance with the
principles of patent law including the doctrine of equivalents. Any reference to claim elements in the
singular, for example, using the articles “a,” “an,” “the” or “said,” is not to be construed as limiting

the element to the singular.
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CLAIMS

The embodiments of the invention in which an exclusive property or privilege is
claimed are defined-as folows:

1. A remotely controllable system comprising;

7 temote unit-¢onnected to said tvater tréatment system, said remote unit connectable
to an AC: power source and controlling power to said water treatment system, said remote unit
including a receiver; and

a control unit having a transmitter for transmitting power control signals to the remote
unit, said signals being tagged with a code unique to a corresponding pait of said remote unif and
said control unit, whereby said remote unit controls the supply of power to the water treatment
system only when-signals with said code are received.

2 The water treatment system of ¢laim 1 wherein-said control unit includes 4 first inptit,
said input capable of receiving user input regarding supply.of power to said water treatment system.

3, The water treatment system of claim 2 whérein said remote unit includes a
microprocessor and 4 data line interconnecting said microprocessor- and said water treatment system
such that information may be transmit by the water treatment system to the microprocessor.

4. The water treatment system of claim 3 further including 2. garbage disposal connected
to said remote unit.

5. The water treatment system of claim 4 wherein said control unit includes a second
input capable of receiving user inputregarding power to the garbage disposal system,

6. The water treatment system of claim 5 wherein said remote unit includes a first switch
for controlling power to said water treatment system.

7. The water treatment ;ystg:m of claim 6 wherein said remote unijt includes a second
switch for controlling power to said garbage disposal.

8. The water treatment system of claim 7 wherein said control unit includes-a display for

displaying information indicative of the status of said water treatment systém, said receiver of said
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remote unit being further defined as a ftransceiver capable of transmittifig water treatment system
status information to said control unit; said transmitter of said control unit being futther defined as a
transceiver capable of receiving water treatment system status information from said remote unit.

9% A remotely controllable' power system for use in combination with a garbage disposal
systeni and a water treatment system comprising:

a remote unit connectable: to an AC. power source-and having a first power output,
said first power output being connécted 1o the garbage disposal system, said remote: unit having.a
switch for selectively controlling supply of power to said gatbage disposal system via said power
ouytput; and

© a-control unit haying a first input capable of receiving user input regarding supply of
power fo said garbage disposal unit, said control unit further including a transmitter for transmitting
information. to said remote unit to ¢ontrol-a status of said switch in response. to user input received
via said input, whereby the user controls on/off status of said garbage disposal by operation of said
input-at said control unit. '

10, The system of claim 9 wherein said control unit includes security means for tagging
signals transmitted by said control unit to said remote unit with a security ¢ode and said remote unit
includes security means for affecting status of said switch only in response to signals tagged with
said security code.

11.  The system of claim 10 wherein said control unit includes a display for displaying
information regarding a status of the water treatment system.

12, The system of claim 11 wherein said receiver of said remote unit is further defined as
a transceiver and said transmitter of said control unit is further defined as a transceiver, said
transceiver of 'said remote unit capable of transmitting water treatment status information to said
fransceiver;

13.  The system of claim 12 wherein said remote unit includes a microprocessor and a data
line interconnecting said microprocessor and the water ‘treatment systéim, whereby said

microprocessor may receive status information from the water freatment system,
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14.  The systém of claim 10 further including a second power output, the water treat
system being electrically connectéd to said second power output.

15.  The systém of claim 14 wherein §aid contéol unit includes a second input capable of
receiving user input regarding supply of power to the water treatment system; and

said remote unit inclides a second switch for controlling power to said wafer treatment
system independently of said first'switch.

16. A control system for a water treatment system and a garbage disposal, comprising;

a:control unit having a disposal input; a treatutent-input, a display and 4 transceiver,

said transceiver capable of transmitting signals in response 4o actuation of said disposal input and
said treatment iriput, said tfansceiver receiving capable of receiving information indicative of a status
of said water treatment. system, said display displaying information concerning a status of said ‘water
treatment system;,

a remote unit having a dis’p‘osa"l power output, a freatiient power oufput and a
transceiver, said transceiver capable of recéiving signals transmit by said control unit, said remote
unit having-a disposal switch for toggling supply of power to said disposal output in response to
signals received from said control unit and a treatment switch for toggling supply of power to said
treatment output in response to signals received from said control unit;

a water treatmént system electrically connected to sdid-treatment power ontput of said

"remote unit; and

a garbage disposal electrically connected to said disposal power output of said remote

unit.
17.  The system of claim 16 wherein said conirol unit includes security means for tagging
signals transmit by said.confrol unit to said remoteé unit with a security code and said remote unit
includes security means for affecting status of said switch only -in response to signals tagged. with

said security code.
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18.  The system of claim 17 further comprising a data line interconnecting said remote unit
and said water treatment system, wherein said remote unit is capable of receiving water treatment
system status information from Said water tredtment system.

19.  The system of claim 17 wherein said water treatment system includes a transmitter for
transmitting water treatment systern status ififormation to said control unit.

20. The-system of cldim 17 ‘wherein. said treatment power output is a conventional AC

power outlet-and said disposal power output is:a conventional AC power outlet.
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