wo 2014/201195 A1 |10 OO0 OO A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/201195 A1

18 December 2014 (18.12.2014) WIPO | PCT

(51) International Patent Classification: (74) Agents: BONNER, Chet, J. ct al.; Calfee, Halter & Gris-
E03C 1/05 (2006.01) A47K 5/12 (2006.01) wold LLP, The Calfee Building, 1405 East Sixth St., Clev-

1 H 44114 .

(21) International Application Number: eland, O (Us)
PCT/US2014/042030 (81) Designated States (unless otherwise indicated, for every
. . ) kind of national protection available). AE, AG, AL, AM,
(22) International Filing Date: . 2014 (12.06.2014 AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
une 2014 (12.06.2014) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(25) Filing Language: English DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
L. ) HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(26) Publication Language: English KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
(30) Priority Data: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
61/834,591 13 June 2013 (13.06.2013) Us OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, T™M,
(71) Applicant: GOJO INDUSTRIES, INC. [US/US]; One TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,

Gojo Plaza, Suite 500, P.O. Box 991, Akron, OH 44309 ZW.
S).

US) (84) Designated States (uniess otherwise indicated, for every
(72) Inventors: CIAVARELLA, Nick, E.; 921 Justo Lane, kind of regional protection available). ARIPO (BW, GH,

Seven Hills, OH 44131 (US). MCNULTY, John, J.; 8712
Breckenridge Oval, Broadview Heights, OH 44147 (US).
WEGELIN, Jackson, W.; 2508 Graham Road, Stow, OH
44224 (US).

GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL, SK, SM,

[Continued on next page]

(54) Title: SYSTEM AND METHOD FOR CONTROLLING A PLURALITY OF TOUCH-FREE DEVICES

110

100 —~—»

¥ S

(57) Abstract: Touch-free device includes
a spout (110, 120), a processor, memory,
an object sensor (112, 122), a communica-
tion interface and logic (400, 500, 600)
stored on the memory. The logic contains
processor readable instructions for causing
the touch-free device to communicate with
a second touch-free device. Wherein the
processor readable instructions coordinate
the operation of the touch-free device with
respect to the second touch-free device.



WO 20147201195 A1 AT 00T A0 000 O

TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, Published:
KM, ML, MR, NE, SN, TD, TG).

—  with international search report (Art. 21(3))

Declarations under Rule 4.17: —  with information concerning incorporation by reference

—  ofinventorship (Rule 4.17(iv)) of missing parts and/or elements (Rule 20.6)



WO 2014/201195 PCT/US2014/042030

SYSTEM AND METHOD FOR CONTROLLING A PLURALITY
OF TOUCH-FREE DEVICES

RELATED APPLICATIONS

[0001] This application claims priority to and the benefits of U.S. Provisional Patent
Application Serial No. 61/834,591 filed on June 13, 2013 and entitled Systems And Methods
For Controlling A Plurality Of Touch-Free Devices In A Coordinated Manner, which is

incorporated herein by reference in its entirety.
TECHNICAL FIELD

[0002] The present invention relates generally to operating methods and systems that
include a plurality of touch-free devices in a coordinated manner and more particularly for
controlling hand wash stations having a plurality of touch-free devices such as faucets, soap

dispensers and hand dryers.
BACKGROUND OF THE INVENTION

[0003] Touch-free devices such as faucets, soap dispensers and hand dryers are very
popular because they are more hygienic and than their manual counterparts. The touch-free
devices typically have an object sensor located proximate the touch-free device. The object
sensors may be infrared based, capacitance based, proximity based or the like. When
multiple touch-free devices are used in close proximity, such as, for example around a sink
bowl, the touch-free devices often falsely trigger, and, for example, the soap dispenser
dispenses soap while the user is rinsing her hands. False triggering wastes soap, leaves a
mess in the sink and sometimes dispense soap on a users shirt sleeves. Another example of
false triggering occurs when the user is trying to obtain a dose of soap and the faucet turns on
and soaks the user’s shirt sleeve. Recently, hand dryers have also been located proximate the

water faucet and soap dispensers adding to the risk of accidental, or false triggering.
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SUMMARY

[0004] Exemplary embodiments of touch-free devices and systems comprising touch-free
devices operating in a concerted effort are disclsode below. An exemplary touch-free device
includes a spout, a processor, memory, an object sensor, a communication interface and logic
stored on the memory. The logic contains processor readable instructions for causing the
touch-free device to communicate with a second touch-free device. The processor readable
instructions coordinate the operation of the touch-free device with respect to the second

touch-free device.

[0005] An exemplary touch-free dispensing system includes a touch-free faucet, a touch-
free soap dispsner and communications circuitry for allowing the touch-free faucet to
communicate with the touch-free soap dispenser. The exemplary system includes memory
having logic stored on the memory. The logic contains processor readable instructions for

cordinating operation of the faucet and operation of the soap dispenser.

[0006] Exemplary methods of controlling a touch-free systems are also disclosed herein.
One exemplary system includes a faucet and a touch-free soap dispenser. The method
includes providing logic on a processor readable medium for preventing the touch-free fuacet

and the touch-free soap dispenser from operating at the same time.
BRIEF DESCRIPTION OF THE DRAWINGS

[0007] These and other features and advantages of the present invention will become better

understood with regard to the following description and accompanying drawings in which:

[0008] Figure 1 is prospective view of an exemplary system having a touch-free faucet and

a touch-free soap dispenser secured to a sink;

[0009] Figure 2 is prospective view of an exemplary system having a touch-free faucet, a

touch-free hand dryer and a touch-free soap dispenser secured to a sink;

[0010] Figure 3 is a schematic view of exemplary circuitry for three touch-free devices that

work together as a system;

[0011] Figure 4 is a flow chart of exemplary logic for a faucet and soap dispenser system to

enable turning on of the water;
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[0012] Figure 5 is a flow chart of exemplary logic for a faucet and soap dispenser system to

enable turning on of the soap dispenser;

[0013] Figure 6 is a flow chart of exemplary logic for a faucet, soap dispenser and hand

dryer system to enable turning on of the water;

[0014] Figure 7 is a flow chart of exemplary logic for a faucet, soap dispenser and hand

dryer system to enable turning on of the soap dispenser;

[0015] Figure 8 is a flow chart of exemplary logic for a faucet, soap dispenser and hand

dryer system to enable turning on of the hand dryer; and

[0016] Figures 9 and 10 are flow charts of exemplary logic for a faucet and soap dispenser

having hygiene compliance logic.

DETAILED DESCRIPTION

[0017] “Circuit communication” as used herein indicates a communicative relationship
between devices. Direct electrical, electromagnetic and optical connections and indirect
electrical, electromagnetic and optical connections are examples of circuit communication.
Two devices are in circuit communication if a signal from one is received by the other,
regardless of whether the signal is modified by some other device. For example, two devices
separated by one or more of the following -- amplifiers, filters, transformers, optoisolators,
digital or analog buffers, analog integrators, other electronic circuitry, fiber optic transceivers
or satellites -- are in circuit communication if a signal from one is communicated to the other,
even though the signal is modified by the intermediate device(s). As another example, an
electromagnetic sensor is in circuit communication with a signal if it receives electromagnetic
radiation from the signal. As a final example, two devices not directly connected to each
other, but both interfacing with a third device, such as, for example, a CPU, are in circuit

communication.

[0001] Also, voltages and values representing digitized voltages are considered to be
equivalent for the purposes of this application, and thus the term “voltage” as used herein
refers to either a signal, or a value in a processor representing a signal, or a value in a

processor determined from a value representing a signal.
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[0002] “Signal,” as used herein includes, but is not limited to one or more electrical signals,

analog or digital signals, one or more computer instructions, a bit or bit stream, or the like.

[0003] “Logic,” synonymous with “circuit” includes, but is not limited to hardware,
firmware, software and/or combinations of each to perform a function(s) or an action(s). For
example, based on a desired application or needs, logic may include a software controlled
microprocessor or microcontroller, discrete logic, such as an application specific integrated
circuit (ASIC) or other programmed logic device. Logic may also be fully embodied as
software.  The circuits identified and described herein may have many different

configurations to perform the desired functions.

[0004] Values identified in the detailed description are exemplary and they are determined
as needed for a particular system. Accordingly, the inventive concepts disclosed and claimed
herein are not limited to the particular values or ranges of values used to describe the

embodiments disclosed herein.

[0005] Figure 1 illustrates an exemplary embodiment of a system 100 having a plurality of
touch-free devices that operate in a coordinated fashion. The first touch-free device is a
faucet 110. Faucet 110 is secured to sink 102 and includes an object sensor 112. Object
sensor 112 has a viewing window 114. In some embodiments, viewing window 114 has a
conical shape. System 100 includes a second touch-free device that is a soap dispenser 120.
Soap dispenser 120 is secured to sink 102 and includes an object sensor 122. Object sensor
122 has a viewing window 124. In some embodiments, viewing window 124 has a conical

shape.

[0006] As can be seen in Figure 1, viewing windows 114 and 124 overlap one another.
Accordingly, if a user’s hand is located within the overlapping area, both object sensor 112
and object sensor 122 will detect the user’s hand. In such instances, prior art faucets would
turn on and prior art soap dispensers would dispense soap. However, as described in detail
below, in embodiments of the present invention, faucet 110 and soap dispenser 120 are in
circuit communication with a controller that determines which touch-free device should

operate.

[0007] Figure 2 illustrates an exemplary embodiment of a system 200 having three touch-
free devices that operate in a coordinated fashion. The first touch-free device is a faucet 210.

Faucet 210 is secured to sink 202 and includes an object sensor (not shown). The object
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sensor has a viewing window 214. In some embodiments, viewing window 214 has a conical
shape. System 200 also includes a pair of cylindrical hand dryers 216 extending outward
from faucet 210. Cylindrical hand dryers 216 include one or more object sensors that have a
viewing window 218. In addition, system 200 includes a second touch-free device that is a
soap dispenser 220. Soap dispenser 220 is secured to sink 202 and includes an object sensor
222. Object sensor 222 has a viewing window 224. In some embodiments, viewing window

224 has a conical shape.

[0008] As can be seen in Figure 2, viewing windows 214, 218 and 224 overlap one another.
Accordingly, if a user’s hand is located within the overlapping area, multiple object sensors
will detect the user’s hand. In such instances, prior art faucets, hand dryers and prior art soap
dispensers might be activated at the same time. However, as described in detail below, in
embodiments of the present invention, faucet 210, hand dryers 216 and soap dispenser 220
are in circuit communication with a controller that determines which touch-free device should

operate

[0009] Figure 3 illustrates a system 300 having a plurality of touch-free devices in circuit
communication with one another. First touch-free device 301 is a faucet. Touch-free device
301 includes control circuitry 302, which includes a processor and memory. An object sensor
304 is in circuit communication with control circuitry 302. Object sensor 304 detects when
objects within its viewing range. Touch-free device 301 includes water temperature
controller 308, water on-off circuitry 310, an indicator light 314, power supply 316 and
communication circuitry 306. All of which are in circuit communication with control
circuitry 302, and/or one another. Power supply 316 may be any power supply, such as, for
example, one or more batteries. In some embodiments, power supply 316 receives power
from a power source, such as, for example, 120 VAC, and power supply 316 may include a
transformer, rectifier, power conditioning circuitry or other required circuitry known to those

in the art.

[0010] Communication circuitry 306 is a wireless transmitter/receiver. The wireless
transmitter/receiver may use radio frequency (RF), infrared, Bluetooth, Wi-Fi, optical
coupling or the like. In addition, the transmitter/receiver may use any communication
protocol. In some embodiments, multiple touch-free devices may be paired with one another
to prevent confusions between multiple systems located in near proximity of one another.

Thus, the touch-free devices may be grouped into relevant systems. In addition, in some
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embodiments, the touch-free devices may be connected to one another through one or more

cables, i.e. “hardwired.”

[0011] Second touch-free device 341 is a soap dispenser. Touch-free device 341 includes
control circuitry 342, which includes a processor and memory. An object sensor 344 is in
circuit communication with control circuitry 342. Object sensor 344 detects when objects
within its viewing range. The soap dispenser includes an actuator 350 for actuating a soap
pump, an indicator light 344 for indicating a status of the dispenser, power supply 346 and
communication circuitry 346. All of which are in circuit communication with control
circuitry 342. As described above, power supply 316 may be any type of power supply.
Communication circuitry 346 is a wireless transmitter/receiver as described above or may be

hardwired to the other touch-free devices in the system.

[0012] Third touch-free device 371 is a hand dryer. Touch-free device 371 includes control
circuitry 372, which includes a processor and memory. An object sensor 374 is in circuit
communication with control circuitry 372. Object sensor 374 detects when objects within its
viewing range. The hand dryer includes an actuator 380 for actuating the hand dryer, power
supply 376 and communication circuitry 376. All of which are in circuit communication with
control circuitry 372. Power supply 376 is preferably 120 VAC power source, but may be
any type of power supply as described above. Communication circuitry 376 is a wireless
transmitter/receiver as described above or may be hardwired to the other touch-free devices
in the system. Communications signals 320 allow the three touch-free devices to

communicate with one another.

[0013] Logic for controlling the system may be located in separate control circuitry or may
be located in memory of any control circuitry in the system. In this exemplary embodiment,
the logic described herein is located in the control circuit of the faucet because, although not
required to be included in the system, the faucet is included in each of the embodiments of

systems described herein.

[0014] Figure 4 illustrates an exemplary embodiment of logic 400 for controlling a faucet
and a soap dispenser. At block 402, the processor determines whether an object has been
detected by the faucet sensor. If no object has been detected, the logic loops back and
determines whether an object has been detected by the faucet sensor. If an object is detected,

the processor determines if the soap dispenser is activated at block 404, if the soap dispenser
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has been activated, the logic returns to block 402. If the soap dispenser has not been

activated, the processor turns on the water at block 406.

[0015] Figure 5 illustrates an exemplary embodiment of logic 500 for controlling a faucet
and soap dispenser. At block 502, the processor determines whether an object has been
detected by the soap detector. If no object has been detected, the processor loops back to
block 502 and determines whether an object has been detected. If an object has been
detected, the processor determines whether the soap dispenser has previously dispensed at
block 504. If it has previously dispensed, the processor determines if the time since last
dispense was within one or more predetermined time limits at block 508. The predetermined
time limits may be used to allow a user to obtain multiple shots of soap in a close period of
time, but prevent the soap dispenser from dispensing soap if the time is outside of the time
limits to prevent accidental triggering of the soap dispenser. For example, the predetermined
time limits may contain a first range, from 0 to 3 seconds. If the object is held under the
object sensor for 0-3 seconds, multiple shots will be dispensed. If the time is outside of the
time limits, no soap is dispensed and the soap previously dispensed status is reset after a
predetermined period of time. If the processor determines that the soap has not been
previously dispensed or determines that it is within a predetermined period of time, the
processor determines whether the faucet is running at block 506. If the faucet is not running,

soap is dispensed at block 510. If the faucet is running, the logic loops back to block 502.

[0016] Figure 6 illustrates an exemplary embodiment of logic 600 for a system having a
faucet, a soap dispenser and a hand dryer. At block 602 the processor determines whether an
object is detected by the faucet sensor. If no object is detected, the logic loops back to block
602. If an object is detected, the processor determines whether the soap dispenser is being
activated at block 604. If the soap dispenser is being activated, the logic loops back to block
602. If the soap dispenser is not being activated, the processor determines whether the hand
dryer is activated at block 606. If the hand dryer is being activated, the logic loops back to
block 602. If the hand dryer is not being activated, the water is turned on at block 608.

[0017] Figure 7 illustrates an exemplary embodiment of logic 700 for a system having a
faucet, a soap dispenser and a hand dryer. At block 702, the processor determines whether an
object is detected by the soap dispenser sensor. If no object has been detected, the processor
loops back to block 702 and determines whether an object has been detected. If an object has

been detected, the processor determines whether the soap dispenser has previously dispensed
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at block 704. If it has previously dispensed, the processor determines if the time since last
dispense was within one or more predetermined time limits at block 708. The predetermined
time limits may be used to allow a user to obtain multiple shots of soap in a close period of
time, but prevent the soap dispenser from dispensing soap if the time is outside of the time
limits to prevent accidental triggering of the soap dispenser. For example, the predetermined
time limits may contain a first range, from 0 to 3 seconds. If the object is held under the
object sensor for 0-3 seconds, multiple shots will be dispensed. If the time is outside of a
time limit, no soap is dispensed and the soap previously dispensed status is reset after a
predetermined period of time. If the processor determines that the soap has not been
previously dispensed or determines that it is within a predetermined period of time, the
processor determines whether the faucet is running at block 706. If the faucet is running, the
logic loops back to block 702. If the faucet is not running, a determination is made at block
710 to determine whether the hand dryer is running. If it is running, the logic loops back to

block 702. If the hand dryer is not running, soap is dispensed at block 710.

[0018] Figure 8 illustrates an exemplary embodiment of logic 800 for a system having a
faucet, a soap dispenser and a hand dryer. The processor determines whether an object is
detected by the hand dryer sensor at block 802. If no object has been detected, the logic
loops back to block 802. If an object has been detected, the processor determines whether the
faucet has been previously run within a predetermined time at block 804. If the faucet has
not been run, the logic loops back to block 802. If the faucet has previously been run, the
processor determines whether the soap dispenser is being activated at block 806. If the soap
dispenser is being activated, the logic loops back to block 802. If the soap dispenser is not
running, the processor determines whether the faucet is running at block 810. If the faucet is
running the logic loops back to block 802. If the faucet is not running the hand dryer is
turned on at block 812.

[0019] Figure 9 illustrates an exemplary embodiment of compliance logic 900 for a system
having a faucet and a soap dispenser. The processor determines whether an object is detected
by the faucet sensor at block 902. If no object is detected, the logic loops back to block 902.
If an object is detected, the processor determines whether the soap dispenser has been
activated at block 904. If no soap has been dispensed within a set time period, a signal is
output to the user to indicate to the user that she needs to obtain soap at block 908. In

addition, the logic loops back to block 902. If at block 904 a determination has been made
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that soap has been dispensed, the water is turned on at block 906. In some embodiments, the
water may be turned on for a brief time to allow the user to wet her hands prior to obtaining
soap. In such an embodiment, the water would turn on for about 1 second and then feedback
would be provided to the user to use soap. The feedback provided to the user may be visual,
audible, combinations of the two or any other type of sensory feedback. In some
embodiments, the feedback is simply the water not turning on. Thus, the compliance logic

900 ensures that a user use soap when washing their hands.

[0020]  Figure 10 illustrates an exemplary embodiment of compliance logic 1000 for a
system having a faucet, and a hand dryer. The processor determines whether an object is
detected by the hand dryer sensor at block 1002. If no object is detected, the logic loops back
to block 1002. If an object is detected, the processor determines whether the water has been
activated for a minimum required time at block 1004. If the water has not been activated for
the required minimum period of time a signal is output to the user to indicate to the user that
she needs to continue washing her hands at block 1006. If a determination is made that the
water has been on for more than the minimum required time, the water is shut off and the

dryer is turned on at block 1006.

[0021] The exemplary logic described above may be used as described, all or portions of
the logic may be combined together. In additions, portions of the logic may be used alone or
with other logic to arrive at systems wherein two or more touch-free devices operate in a

concerted manner.

[0022] While the present invention has been illustrated by the description of embodiments
thereof and while the embodiments have been described in considerable detail, it is not the
intention of the applicants to restrict or in any way limit the scope of the appended claims to
such detail. Additional advantages and modifications will readily appear to those skilled in
the art. Moreover, elements described with one embodiment may be readily adapted for use
with other embodiments. Therefore, the invention, in its broader aspects, is not limited to the
specific details, the representative apparatus and illustrative examples shown and described.
Accordingly, departures may be made from such details without departing from the spirit or

scope of the applicants’ general inventive concept.
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CLAIMS
We claim:

1. A touch-free dispensing system comprising:
a touch-free faucet,
a touch-free soap dispsner;
communications circuitry for allowing the touch-free faucet to communicate with
the touch-free soap dispenser;
memory;
logic stored on the memory;
the logic containing processor readable instructions for cordinating operation of

the faucet and operation of the soap dispenser.

2. The touch-free dispensing system of claim 1 wherien soap is prevented from

dispensing while water is being dispensed.

3. The touch-free dispensing system of claim 1 further comprising compliance logic to

ensure a user complies with guidelines for washing hands.

4.  The touch-free dispensing system of claim 3 wherein the compliance logic prevents
the water from running for greater than a set time unless the soap dispener has

dispensed soap.

5. The touch-free dispensing system of claim 4 further comprising an indictor to indicate

to a user to use soap.

6.  The touch-free dispensing system of claim 1 further comprising a hand dryer and

logic for cordinating the dispening of water, soap and air.

7. The touch-free dispensing system of claim 6 further comprising logic for preventing

the soap from dispensing when air is being dispensed.

8. A touch-free device comprising:
a spout;
a processor;

memory;
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10.

11.

12.

13.

14.

15.

16.

17.

11
an object sensor;
a communication interface; and
logic stored on the memory;
the logic containing processor readable instructions for causing the touch-free
device to communicate with a second touch-free device;
wherein the processor readable instructions coordinate the operation of the touch-

free device with respect to the second touch-free device.

The touch-free device of claim 8 wherein the touch-free device is one of a soap

dispenser, a faucet and a hand dryer.

The touch-free device of claim 8 futher comprising logic to prevent the touch-free

device from operating if a second touch-free device is operating.

The touch-free device of claim 8 further comprising a second touch-free device and
logic stored on the computer readalbe medium for determining whether to operate the
first touch-free device or the second touch-free device when an object is detected by

both touch-free devices.

The touch-free device of claim 11 wherein the first touch-free device and the second

touch-free device comprise a faucet and a soap dispenser.

The touch-free device of claim 11 wherein the first touch-free device and the second

touch-free device comprise a faucet and a hand dryer.

The touch-free device of claim 13 furthe comprising logic to prevent the touch-free

hand dryer from operating unless the touch-free faucet has dispensed water.
The touch-free device of claim 11 further comprising compliance logic.

The touch-free device of claim 15 wherein the compliance logic requires the
activation of a touch-free soap dispener prior to allowing the water to be turned on for

more than a set time limit,

A method of controlling a touch-free faucet and a touch-free soap dispenser

comprising:
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providing logic on a processor readable medium for preventing the touch-free

faucet and the touch-free soap dispenser from operating at the same time.

18. The method of claim 17 further comprising logic on the processor readable medium
for determining which touch-free device to activate when object sensors relating to

both touch-free devices detect an object.

19. The method of claim 17 further comprising logic on the processor readable medium

for controlling a hand dryer.

20. The method of claim 17 further comprising compliance logic.
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