Office de la Propriete Canadian CA 2840312 A1 2013/01/10

Intellectuelle Intellectual Property
du Canada Office (21) 2 840 31 2
;’,Png[%?rfi“esgaena i mfﬁ?%yaﬁ; i 12y DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
(13) A1
(86) Date de depot PCT/PCT Filing Date: 2012/06/19 (51) ClL.Int./Int.Cl. B67D 7/06 (2010.01),

HO02J 1/10 (2006.01)
(71) Demandeur/Applicant:

(87) Date publication PCT/PCT Publication Date: 2013/01/10
(85) Entree phase nationale/National Entry: 2013/12/23 GOJO INDUSTRIES. INC. US
(86) N° demande PCT/PCT Application No.: US 2012/043049

(72) Inventeurs/Inventors:

(87) N° publication PCT/PCT Publication No.: 2013/006262 WEGELIN, JACKSON W. US:

(30) Priorité/Priority: 2011/07/01 (US13/175,027) CURTIS, CHIP W., US
(74) Agent: SIM & MCBURNEY

(54) Titre : DISTRIBUTEUR SANS CONTACT A FONCTIONNEMENT A UNE SEULE PILE ET BANC DE BATTERIES
(54) Title: TOUCH-FREE DISPENSER WITH SINGLE CELL OPERATION AND BATTERY BANKING

34

(57) Abrege/Abstract:
An electrically powered device includes at least one electrically powered component and a power source having at least two cells.
One cell powers the electrically powered component and the remaining cells are held in reserve. A control circuit Is connected to

S SV ESEEE
i R
A oo .

Ad , . _ ,
C an ad a http://opic.ge.ca + Ottawa/Gatineau K1A 0C9 - hrp./cipo.ge.ca o p1c o8 ‘“‘ CIPO
R N NN

OPIC - CIPO 191 ) .




CA 2840312 A1 2013/01/10

ey 2 840 312
(13) A1

(57) Abrege(suite)/Abstract(continued):

the electrically powered component and the power source. The control circuit includes a controller which generates a charge
sighal, a boost regulator circuit connected to the controller which recelves power from the power source and generates a boost
sighal for conversion into a charge signal. A capacitor Is connected to the controller and receives the charge signal and provides a
predetermined voltage to the electrically powered component. A boost regulator circuit and the controller monitor the power source
and draw power from one of the remaining cells held in reserve when the cell is fully depleted.
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FIG. 2

(57) Abstract: An electrically powered device includes at least one electrically powered component and a power source having at
least two cells. One cell powers the electrically powered component and the remaining cells are held i reserve. A control circuit 1s
connected to the electrically powered component and the power source. The control circuit includes a controller which generates a
& charge signal, a boost regulator circuit connected to the controller which receives power from the power source and generates a
boost signal for conversion mmto a charge signal. A capacitor 1s connected to the controller and receives the charge signal and

provides a predete:

'mined voltage to the electrically powered component. A boost regulator circuit and the controller monitor the

power source and draw power from one of the remaining cells held in reserve when the cell is fully depleted.
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TOUCH-FREE DISPENSER WITH SINGLE CELL
OPERATION AND BATTERY BANKING

CROSS-REFERENCE TO RELATED APPLICATION
This application claims priority of U.S. patent application Serial No. 13/175,027

filed on July 1, 2011, and which is incorporated herein by reference.

TECHNICAL FIELD

Generally, the present invention 1s directed to an electrically powered touch-free
fluid dispenser. In particular, the present invention provides a battery banking feature
which ensures that one battery (cell) is fully depleted prior to switching over to a second

battery (cell). Specifically, the present invention is directed to a battery operated touch-
free fluid dispenser which utilizes a supercapacitor to operate a controller based system
that provides consistent power to the dispenser until the battery is fully depleted

whereupon the controller switches to another battery.

BACKGROUND ART

Hands-free, sometimes referred to as touch-free, dispensers are well known in the

art. Many dispensers are battery powered which allows them to be conveniently placed
most anywhere without connection to electrical service. Of course, batteries, also referred
to as cells, run down over a period of time and this requires that the batteries be replaced.
It a battery is not timely replaced then the dispenser is rendered inoperative. One way to
overcome this problem is to replace the battery on a predetermined schedule. However,
this is considered wasteful as the full life of the replaced battery is not used.

An alternative solution is to provide a battery backup system for the dispenser. In
such a configuration, the dispenser switches to a second charged battery when the first-
used battery 1s fully or partially discharged. Although an improvement, use of a battery in
the last stages of its life can also be problematic. Specifically, the power levels provided
by the almost depleted battery may not be adequate to fully operate the dispensing system,
motor and/or pump that is used to dispense the fluid material. Accordingly, there may be
dispensing cycles that last longer than are supposed to or the dispensing cycle may be
intermittent. Another drawback of using multiple batteries requires that they be connected
in series. As such, a controller associated with the dispenser chooses a battery with the

highest voltage value to operate the device. This has the disadvantage of requiring
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batteries to be of the same type. When connected 1n series, the performance of a set of
batteries 1s limited by the weakest cell. As such, mixing the different types of batteries (in
series) can cause failure. Once one of the batteries discharges, it can start to charge in the
oppositte polarity and result in failure of the battery and possibly even the dispenser. In the
past, attempts to differentiate battery types in a series configuration result in a difficult and
complicated circuit. Therefore, there is a need for a hands-free or touch-free dispenser
with a battery backup system that fully depletes one battery before switching over to a
second battery. There is also a need to ensure that a full operational cycle is implemented
regardless of the remaining charge value. And, there is a need to allow for different types
of batteries to be used in the dispenser. There is also a need in the art to provide an

indication as to which battery is fully depleted so that it can be replaced.

SUMMARY OF THE INVENTION

In view of the foregoing it is a first aspect of the present invention to provide a
touch-tree dispenser with single cell operation and battery banking.

It is another aspect of the present invention to provide an electrically powered
device, comprising at least one electrically powered component, a power source
comprising at least two cells, wherein at least one cell powers the electrically powered
component and the remaining cells are held in reserve; and a control circuit connected to
the at least one electrically powered component and the power source, the control circuit
comprising a controller generating a charge signal, a boost regulator circuit connected to
the controller and receiving power from the power source and generating a boost signal
received by the controller for conversion into the charge signal, and a capacitor connected
to the controller and receiving the charge signal therefrom, the capacitor providing a

predetermined voltage to the electrically powered component, the boost regulator circuit

and the controller monitoring the power source and drawing power from at least one of the

remaining cells held in reserve when the one cell is fully depleted.

BRIEF DESCRIPTION OF THE DRAWINGS

For a complete understanding of the objects, techniques and structure of the

invention, reference should be made to the following detailed description and
accompanying drawings, wherein:
F1g. 1 1s a schematic diagram of a dispenser made according to the concepts of the

present invention, wherein a cover of the dispenser is shown in phantom to show the



10

IS

20

25

30

CA 02840312 2013-12-23

WO 2013/006262 PCT/US2012/043049

dispenser’s internal components; and

Fig. 2 1s an electrical schematic diagram of a control circuit used by the dispenser

according to the concepts of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

Referring now to the drawings and in particular to Fig. 1 it can be seen that a touch-
free dispenser made in accordance with the concepts of the present invention is designated
generally by the numeral 10. Although the concepts of the present invention are directed

to a touch-free or hands-free dispenser, skilled artisans will appreciate that the present

invention may also be utilized in any device which is battery operated or uses power from
a source other than conventional mains power to power at least one electrical component.
In any event, the dispenser 10 includes a housing 12 which provides a cover or door 13
that when open allows a technician to install or replace a refill container 14. The container
14, which may also be referred to as a cartridge, contains a fluid material such as a soap, a
sanitizer or other material that is dispensed in measured amounts. Associated with the
refill container 14 is a nozzle 16 which is a conduit from the container to an object
receiving the fluid such as a user’s hands or any other object upon which the fluid is
dispensed. The dispenser 10 includes a pump mechanism 18 which is interposed between

the container 14 and the nozzle 16. The mechanism 18 is coupled to an actuating

mechanism 20 such as a motor or solenoid that actuates the pump mechanism.

A proximity sensor 22 is associated with the housing 12 and may be in the form of
an infrared, sonic, or capacitive type sensor which detects the presence of an object or the
user’s hands. A control circuit 24 is carried by the housing and is connected to the
proximity sensor 22, the actuating mechanism 20 and the pump mechanism 18. A power
source 26, which will be discussed in further detail, provides electrical power to the sensor
22, the control circuit 24, the pump mechanism 18 and the actuating mechanism 20. The
power source 26 includes at least two batteries, which are also referred to as cells
throughout the specification.

In general, the control circuit 24 is used to control the electrically powered
components associated with the dispenser 10. This includes, but is not limited to the
pump mechanism, the actuating mechanism, the sensor 22 and the control circuit 24. It
will be appreciated that the features of the dispenser 10 are applicable to other devices that
are not dispensers or that are not hands-free dispensers or devices. Indeed, the present

invention may be utilized with any device that relies on batteries or cells for power for
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extended periods of time.

Referring now to Fig. 2 it can be seen that the dispenser 10 includes the control
circuit 24. The control circuit 24 includes a controller 28 which generally receives input
and generates output in conjunction with the other circuit 'components. The controller 28
provides the necessary hardware, software and memory for implementing the operational
features of the control circuit 24 and the dispenser 10. In one embodiment, the controller
may be Silicon Labs part number C8051F312. In the present embodiment, the controller
28 1s a “native mode” device such as provided by Texas Instruments part number
MSP430L.092. Such a controller is advantageous in that it does not utilize an internal
step-up 1n voltage. Native mode controllers are also advantageous in that their power
requirements are significantly reduced. In any event, the present controller is configured
to selectively allow charge to flow in both directions.

The power source 26, which may also be referred to as a battery bank, includes at
least two batteries 32 and 34 that are connected in parallel. The term “battery” may refer
to a cell wherein the cell means a battery, a solar panel or any other source of electrical
power. It will be appreciated that there could be more than two different types of cells
included in the power source which may be of the same type or of different types.
Specifically, the cells could be a mix of an alkaline type, a nickel-metal hydride type, a
heavy duty type, a AA battery, one C, one D, one AAA or any other such battery type with
no loss of function of the control circuit and other components within the dispenser.

Interposed between the power source 26 and the controller 28 is a cell selection
circuit 36 which assists in the selection of the battery to operate the control circuit 24 and
related components of the dispenser. The selection circuit 36 includes a plurality of field
etfect transistors 38 A-D wherein each transistor 38 generates a corresponding selection
signal 40 that 1s transmitted to the controller 28. It will be appreciated that each transistor
38 1s assoclated with a corresponding cell that could be included in the battery bank and
that two additional cells may be provided by the power source that are not shown in Figure
2. In any event, the selection signals 40 are received by the controller 28 if the voltage
levels of the associated cell are sufficient for the corresponding transistor 38. Insufficient
charge levels, as indicated by the selection signals 40, are detected and processed
accordingly by the controller 28.

A cell indicator circuit 42 is connected between the cell selection circuit 36 and the
controller 28 wherein the circuit 42 indicates which cell has been depleted or not. The

circuit 42 includes a plurality of resistors 43 provided with an appropriate suffix A-D that
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are connected to corresponding anodes of light emitting diodes (LEDs) 44 A-D. The other
end of each resistor 43 is connected to the output of the corresponding FET 38 by an
indicator line 50. Skilled artisans will appreciate that other lighting elements could be
used m place of LEDs. Connected to the cathodes of LEDs 44 A-D is a transistor 46
which 1s operationally controlled by a transistor line 48 connected to the controller 28. In

most embodiments, the transistor line 48 is energized when the cover 13 is open. Of
course, other events could be used to generate a signal on the transistor line 48 such as an
external pushbutton. In any event, when it is determined by the controller that a particular
cell 1s depleted, the appropriate corresponding LED 44 is illuminated when the cover is
opened. In the alternative, the LEDs 44 may illuminate if a corresponding cell still has
adequate energy.

The controller circuit 24 includes a number of sub-circuits or features utilized to
implement operation of the dispenser 10. In particular, a query circuit 54 generates a short
range radio frequency signal upon receipt of a query signal 56 generated by the controller.
This teature confirms the presence of a proper refill container in the dispenser housing. In
the present embodiment, the refill container may be provided with indicia or other type of
response signaling device that generates a reply signal in response to the RF signal. A
confirmation circuit 58 detects the reply signal and generates a confirmation signal 60 that

is received by the controller 28. In other embodiments, the confirmation circuit 58 may

simply detect whether the refill container is present and/or whether it is a valid container
or not. If the container is not approved, then the controller 28 does not allow operation of
the other features of the dispenser.

A motor control circuit 64 is connected to the controller 28 and receives operational
signals from the controller via a signal line 66. The circuit 64 provides a return signal line
68 so as to monitor operation of the motor. The circuit 64 energizes the motor which in
turn operates the actuating mechanism 20 at the appropriate time and for the appropriate
length of time depending upon the specific operational features of the dispenser.

A cam sensor circuit 70 is connected to the controller 28 and provides a detection of
the motor and/or mechanism 20 position via a sensor signal line 72. The circuit 70
provides confirmation of the operational position of the motor or mechanism so as to
ensure that the motor is turned off or that the mechanism is stopped at the appropriate time
based upon the relative position of the cam associated therewith. In other words, the
sensor circuit 70 is associated with a positional sensor coupled to a motor shaft of the

motor or a feature of the mechanism 20 to detect a position thereof. If the circuit does not
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detect a proper position of the motor shaft and/or mechanism during or after a dispensing
cycle, the controller 28 implements appropriate corrective action.

A proximity sensor circuit 76 is connected to the controller 28 wherein the controller
generates a sensor signal 78 so as to initiate operation of an infrared or similar transceiver

associlated with the sensor 22. A receiver circuit 80 is also connected to the controller 28

when the sensor detects the presence of a return signal reflected by an object. That
detection event is transmitted on a receiver signal line 82 to the controller. In other words,
as the proximity sensor emits a signal, any return or reflected signals are detected by the
circuit 80 and sent to the controller 28 for initiation of a dispense cycle. Skilled artisans
will appreciate that the controller 28 generates the signal 78 in a predetermined manner to
conserve battery power. For example, the signal 78 may operate the proximity sensor at a
reduced periodic rate until an object is detected. The rate may then be increased for a
period of time until such a time that an object is no longer detected.

A Hall switch 84 is connected to the controller 28 by a signal line 86. The Hall
switch 84 1s coupled to the cover 13 such that whenever the cover is opened an appropriate
signal 1s generated. Upon detection of such a signal, the controller 28 generates the signal
48 which turns the transistor 46 on. This enables illumination of the LEDs associated with
the ndicator circuit 42 so as to determine or show which cell has been depleted or not.

An oscillator circuit 90 is connected to the controller 28 by a signal line 92 to
implement operation of the controller. As skilled artisans will appreciate, the oscillator
circuit 90 provides the appropriate clock signal and clock signal rate, such as 32 kilohertz,
S0 as to ensure operation of the controller. A programming header 94 is also connected to
the controller 28 via header a signal line 96. The header 94 allows for a technician or

factory personel to adjust the software utilized by the controller for operation of the

dispenser.

A boost regulator circuit 100 is connected to the controller 28 by a battery line 102
and a boost signal 104. A supercapacitor connection circuit 106 is also connected to the
controller and receives input from the controller via a charge signal 108. A supercapacitor
110 1s connected to the circuit 106 and holds a predetermined level of charge to run all of
the electrically-powered dispenser components. Together, the boost regulator circuit 100,
the connection circuit 106, and the controller 28 function to energize the supercapacitor
and etliciently use the battery power provided.

At start-up, the regulator circuit 100, through the controller 28, selects the lowest

voltage power cell available by monitoring the respective selection signals 40 to determine
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which cell or battery can provide a sufficient amount of power for the remainder of the
circuit. The circuit 100 then uses the selected battery, via the battery line 102, to charge
the supercapacitor 110 via the boost signal 104, through the controller 28, the charge
signal 108 and the circuit 106 until a desired charge level is obtained. Afterwards, the
controller 28 takes over operation of the circuit and determines how much further to
charge the supercapacitor and then the boost regulator circuit is placed in a dormant
condition. The controller 28 is programmed to periodically check the voltage status of the
supercapacitor every five minutes or other selected period of time. The controller 28 may
also be programmed to check the voltage status of the supercapacitor 110 after each
dispensing cycle. If the controller 28 determines during one of these checks that the
supercapacitor has an insufficient charge value, then the controller 28 goes into an active
condition and the regulator circuit 100 re-energizes the supercapacitor via the boost signal
104 and the charge signal 108. In the event a dispense cycle is initiated and the charge on
the supercapacitor is insufficient, then the selected battery in the power source 26 operates
the dispenser 10 directly through the controller. If the selected battery can still provide
power, but an amount insufficient to operate the dispenser, the regulator circuit 100
attempts to charge the supercapacitor. Once the selected battery is fully depleted, the
controller 28 then selects the next usable battery with the lowest voltage value as
described above. With the above described configuration, skilled artisans will appreciate
that the dispenser 10 is able to operate off of a single cell or battery or more specifically,
the supercapacitor. In the present embodiment, the dispenser draws about 200 p watts to
power all of the current-drawing components in stand-by mode and about two Joules (2
watts/second) during a dispensing event.
Based on the foregoing, the advantages of the present invention are readily apparent.
The dispenser is able to operate off of any type of battery. This allows simplification of
the battery configuration and a space savings. Moreover, a battery with a partial charge is
not disposed of until fully depleted. This allows for battery servicing/replacement to be
coordinated with regular refill container replacement. The dispenser is also advantageous
in that cells are identified as having an adequate or inadequate voltage value when the
door cover is open.
Thus, 1t can be seen that the objects of the invention have been satisfied by the
structure and 1ts method for use presented above. While in accordance with the Patent
Statutes, only the best mode and preferred embodiment has been presented and described

in detail, it is to be understood that the invention is not limited thereto or thereby.
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Accordingly, for an appreciation of the true scope and breadth of the invention, reference

should be made to the following claims.
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CLAIMS

What 1s claimed is:

An electrically powered device, comprising:

at least one electrically powered component;

a power source comprising at least two cells, wherein at least one cell
powers said electrically powered component and the remaining cells are held in
reserve:; and

a control circuit connected to said at least one electrically powered
component and said power source, said control circuit comprising:

a controller generating a charge signal;

a boost regulator circuit connected to said controller and receiving
power from said power source and generating a boost signal received by
said controller for conversion into said charge signal; and

a capacitor connected to said controller and receiving said charge
signal therefrom, said capacitor providing a predetermined voltage to said
electrically powered component;

said boost regulator circuit and said controller monitoring said

power source and drawing power from at least one of said remaining cells

held 1n reserve when said one cell is fully depleted.

The device according to claim 1, wherein said at least two cells are of different

types and sizes selected from the group consisting of alkaline, NIMH, AA, AAA,
C and D.

The device according to claim 1, wherein said at least two cells are connected in

parallel.

The device according to claim 1, further comprising:
a housing adapted to receive a fluid refill container, wherein said at least

one electrically powered component assists in dispensing fluid from said fluid

refill container.
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5. The device according to claim 4, further comprising:
a cell indicator circuit comprising a light element associated with each said

cell and connected to said controller, said light element indicating whether said

associated cell 1s depleted or not.

6. The device according to claim 5, further comprising:
a cover associated with said housing; and
a cover switch coupled to said cover and connected to said controller, said
controller 1lluminating said light element depending on whether said associated

cell 1s depleted or not.

7. The device according to claim 1, wherein said capacitor is a supercapacitor having
a value greater than 1 Farad, wherein said supercapacitor powers said at least one

electrically powered device.

8. The device according to claim 7, wherein said power source powers said
electrically powered component in the event said supercapacitor has insufficient

charge.

9. The device according to claim 7, further comprising:
a cell selection circuit connected between said power source and said
controller, wherein said controller generates selection signals received by said cell
selection circuit to connect a selected one of said at least two cells to said boost

regulator circuit.

10
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