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(57) Abréegée/Abstract:

A system and associated method are provided for maintenance of a plurality of washroom facilities by maintenance personnel,
wherein each of the washroom facilities has one or more consumable product dispensers that require periodic refill. For each of the
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washroom facillities, the product dispensers are configured with a sensor that detects a product level or amount condition of the
product dispenser, the sensors In communication with a monitoring station assigned to the washroom facility. A set of instructions
unigue to each of the washroom facilities Is generated based upon the detected product level or amount conditions of the
dispensers In the respective washroom facility, the set of instructions including instructions as to the amount of product refill to be
added to the dispensers. With an identification (ID) system configured within each washroom facility, maintenance personnel that
enter the washroom facility are identified and provided with the unigue set of instructions In a message via a mobile smart device
carried by the maintenance personnel or an audio or visual display device within the washroom facility.
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(57) Abstract: A system and assoclated method are provided for mainten -
ance of a plurality of washroom facilities by maintenance personnel, wherein
cach of the washroom facilities has one or more consumable product dis-
pensers that require periodic refill. For each of the washroom {facilities, the
product dispensers are configured with a sensor that detects a product level
or amount condition of the product dispenser, the sensors in communication
with a monitoring station assigned to the washroom facility. A set of instruc-
tions unique to each of the washroom facilities 1s generated based upon the
detected product level or amount conditions of the dispensers i the respect-
1ve washroom facility, the set of mnstructions including mstructions as to the
amount of product refill to be added to the dispensers. With an 1dentification
(ID) system configured within each washroom facility, maintenance person -
nel that enter the washroom facility are identified and provided with the
unique set of mstructions 1n a message via a mobile smart device carried by
the maintenance personnel or an audio or visual display device within the
washroom facility.
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SYSTEM AND METHOD FOR INSTRUCTING PERSONNEL ON
WASHROOM MAINTENANCE REQUIREMENTS
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The present invention relates generally to public or semi-private washrooms, such as pubiic
restrooms, wherein maintenance personnel are provided instructions generated as a functlion of actual

requiremenis or conditions specific {0 individual washrooms.

With respect to typical workplace washroom facilities, such as those faciiifies in a
manufacturing plant, health care facility, office building, and the like, maintenance of the faciities is
generally assigned fo 8 maintenance team member that visits the facility on a scheduled or periodic
hasis to refill dispensers and ensure the cleanliness of the facility. The same person or persons may
he assigned responsibility for a multitude of washroom facilities within building or business site,

n general, the maintenance person has little to no knowledge of the condition of the faclity,
especially the fullness state of the dispensers, until actually entering the facility, in this regard, the
maintenance person must be prepared for completely empty states of the dispensers in the varnious
facilities they are responsible for. The refill supplies are generally not stocked in the wasnhroom
facilities, and the maintenance person must carry sufficient refill supplies for a "worst case scenarnio’,
which can be an overly burdensome task depending on the number of facilities and types of
dispensers.,

It has also been found that significant product wastage can be atiributed to certain
maintenance practices. For example, a towel dispenser may be one-third full when checked by 3
maintenance person. it is a common practice, however, o attempt {o oversiuff the dispenser with a Tl
refill during a scheduled maintenance visit. This overstuffed condition often results in jamming of the
dispenser or overuse of towels by the washroom patrons, for example when mulliple towels are
dispensed as a result of the overstuffed condition. If the dispenser has an overstuff-prevention device,
it i3 also a practice to discard the remaining fowels in the dispenser to that a new, full, refili can be
loaded info the dispenser. Over time, such wastage can be quite expensive for the building proprietor,

The indusiry would benefit from a system and method wherein maintenance personnel are
orovided with specific instructions regarding the conditions and requirements of a particular washroom
facility upon entering the respective facility that reduce the amount of wastage generated with

conventional practices.
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SUMMARY OF THE INVENTION

Obiects and advantages of the invention will be set forth in part in the following description, or
may be obvious from the description, or may be leamned through practice of the invention.

A method and associated washroom system are presented incorporating aspects of the
nvention. The term “washroom” is used generically herein fo encompass any manner of public, semi-
nublic, or private facility visited by patrons to use sink or toilet facilities, bathing facilities, changing
facilities, and so forth. Such faciliies are also known as restrooms, toilet closets, public bathrooms,
men's room, ladies' room, and the like. A typical public or semi-private washroom has a number of
toilet facilities or urinals and sinks.

Although the present method and washroom system are particularly useful in an
‘away-from-home” public or semi-private environment, the system is not limited by scope of use. As
used herein, the term “away-from-home” means a place or location where people congregate for
various reasons of purposes that are outside the typical home. Examples of away-rom-home
ocations include places of business, such as office buildings, office suites, relail stores, and
warehouses, manufacturing facilities; schools; hospitals and other types of medical facilities; places of
worship; hotels and motels; conference centers; and the like. The method and system are particularly
well-suited for structures wherein multiple washroom facilities are provided for use of the buiiding
tenants or an industrial or manufacturing site wherein multiple site facilities are provided for a
controlled populace. It should be appreciated though that the present washroom system and method
may prove useful in a residential or private environment, and such uses are within the scope and spirt
of the invention.

in accordance with aspects of the invention, a system and related method are provided for
maintenance of a plurality of washroom facilities by maintenance personnel. Such maintenance
nersonnel may be members of a janitorial service that has responsibility for upkeep, restocking, and
cleantiness of the washroom facilities on a daily basis, or members of a building support staff, and 50
forth. Each of the washroom facllities has one or more consumable product dispensers that require
neriodic refill, such as paper product dispensers, soap dispensers, toilet tissue dispensers, and 50
forth. Within each washroom facility, the product dispensers are configured with a sensor that detects
a level or amount condition of the product in the dispenser. The sensors are in communication with a
monitoring station assigned to the washroom facility, wherein the moniioring station coliects usage
data related to the various dispensers. The moniforing station may include any manner of computer
sysiems for this purpose, and may be in communication with the sensors via a wired or wireless
communication network. A set of instructions are generated that are unique fo each of the washroom

facilities based upon the detected product level or amount conditions of the dispensers in the
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respective washroom facility. The set of instructions includes instructions to maintenance perscnnel
as to the amount of product refill to be added to the dispensers. An identification {ID} system is
configured within each washroom facility for identifying a maintenance personnel that enters the
washroom facifity, wherein the maintenance personnel is then provided with the unique set ot
nstructions in a message. In a particular embodiment, this message is delivered via a mobile smart
device {2.9., a "smart phone”} carried by the maintenance personnel.

in an aliernative embodiment, the message s delivered via an audio or visual broadcast
device within the washroom facility. The broadcast device may be any one or combination of an audio
device, video device, or audio-video device. For exampie, the broadcast device may be an audio-
video screen that displays the unigue instructions and message in audio and visual format. In one
smbodiment, multiple such devices are located throughout the washroom facility and are operatively
inked to a common receiver such that the multiple devices display generally the same instructions or
message.

in one embaodiment, the washroom facility comprises a plurality of individual functional
locations, such as a plurality of toilet stalls or muitiple sinks, with each of the functional locations
having a respective receiver and associated broadcast device.

in a particular embodiment, the maintenance personnel is identified by name in the message
nrovided with the set of instructions. This personalization aspect may facilitate an enhanced sense of
oride on the part of the maintenance personnel, as well as provide an accountability component to the
system and method.

A plurality of the washroom facilifies may be assigned to a common monitoring station. For
axample, all of the washroom facilities within a building or site location may communicate wiin the
same monitoring station via a suitable wired or wireless communication network, The monitoring
station may be interfaced with a server system for carrying out the functions described herein. The
server system may be a remote system that functions with a plurality of the monitoring stations, or may
be a dedicated system for each washroom facility, With this embodiment, the D system may include
an 1D signal transmitter carried by each of the maintenance personnel that generates an 1D signal thal
s unique fo the maintenance personnel. The washroom facilities are each configured with a receliver
that receives the 1D signals from the 1D signal transmitters and transmits the ID signals to a controlier
that is in communication with the server system. The transmissions fo the server system also identily
the parlicular washroom taciiity.

The server system maintains a file on each of the washroom facilities, wherein conditions or
requirements specific to the washroom facilities are determined by input from the monitoring station

associated with the washroom facility and entered into the files on a periodic basis. The server system
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accesses the files and uses the information specific to each washroom facility to generate the unique
sef of instructions for each facility.

The set of instructions may vary widely within their scope of content. In one embodiment, the
nstructions may relate to the fill status of the various dispensers in the washroom facility, and may
instruct the maintenance personnel as to how much product to refili in a particuiar dispenser, or not (o
refill a particular dispenser, and so forth. in other embodiments, the instructions may include reterence
to complaints or other conditions that were logged or otherwise entered into the server system. For
example, events or aclivities in the building that may affect future washroom usage may be
automatically or manually entered into the server system from any source, such as from an electronic
schedule or calendar maintained by the building supervisor. The unigue set of instructions may inform
the maintenance personnel of such upcoming events that may increase usage of the washroom
facility. For example, the instructions may include dispenser refill instructions based on an anticipated
usage of the washroom before a next scheduled visit by the maintenance personnel

in another embodiment, the method and system may include providing to the maintenance
nersonnel a message at a beginning of their work shift regarding expected product refill requirements
of the washroom facilities assigned to the maintenance personnel based on current conditions or
requirements contained in the washroom facility files, including historical product usage data. In this
manner, the maintenance personnel can accuraiely load their cart with the required refill products, and
need not carry excess product.

n particular embodiments of the system, the ID signal transmitters carmied by the maintenance
versonnel are Bluetooth Low Energy (BTLE) beacons that emit a unique BTLE 1D signal, and the
server system maintains a library of the unique BTLE signal assigned {o each maintenance personnel.
The receivers within the washroom facilities are BTLE-enabled receivers that receive and fransmit ail
or a portion of the unique BTLE 1D signals to the controfler to enable retrieval of the file related to the
unique BTLE ID signal by the server system. The BTLE beacon may be incorporated with a device
nrovided to the maintenance personnel, such as a component of an employee identification device, an
electronic dongle, and so forth. In a particular embodiment, the BTLE beacon is incorporated with a
mobile smart device carried by the maintenance personnel, the mobile smart device having an
application that causes the mobile smart device to transmit the unique BTLE 1D signal and receive
nersonalized messages and instructions from the server system, such as the pre-shift insiructions

discussed abovs.
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Fig. 1 is a diagram view of a washroom facility incorporating a system and method in
accordance with aspecis of the present invention;

Fig. 2 is a diagram view of a washroom facility incorporating an allernate system and method
in accordance with aspecis of the present invention; and

Fig. 3 is a component diagram view of certain control features of a system and method in

accordance with the invention.

DETAILED DESCRIPTION OF THE INVENTIO

oty oy b e T e T T e e R R R R W W R W R T R e e e e e T T T T T T T T o

Reference will now be made in detail to one or more embodimenis of the invention, examples
of the invention, examples of which are illustrated in the drawings. Each example and embodiment S
orovided by way of explanation of the invention, and is not meant as a limitation of the invention. For
example, features illustrated or described as part of one embodiment may be used with ancther
ambodiment to vield still a further embodiment. [t is intended that the invention include these and other
modifications and variations as coming within the scope and spirit of the invention,

As mentioned, in one aspect, the present invention relates to a method and system for
maintenance of washroom facilities, particularly where maintenance personnel are required {o
veriodically refill consumable product dispensers within the facilities, such as paper towel gispensers,
soap dispensers, toilet tissue dispensers, and so forth. The maintenance personnel may be members
of a janitorial service that has responsibility for upkeep, restocking, and cleantiness of the washroom
facilities on a daily basis, or members of a building support staff, and so forth.

Referring to Fig. 1, an embodiment of a system and related method 10 are illustrated with
respect 1o a public or semi-private washroom facility 12 within a building or business site location. The
building may have a pluralily o simitarly configured facilities 12 on one or multiple fioors.

The design and features of the washroom facility 12 depicted in Fig. 1 are for illustrative
surposes only. The washroom facility 12 is depicted as a men's restroom facility having one or more
individual stalls 18 {with individual toilets 16} and one or more urinals 28. A number of sinks 20 are
also provided. Any combination of other conventional washroom components may also be provided in
the washroom facility 14, such as toilet tissue dispensers 22, soap dispenser 24, fowel dispenser 26,
and so forth. The individual stalls 18, urinals 28, and sinks 20, may be considered as "tunctional
ocations” 36 wherein patrons may perform a desired washroom function within the facliity 12, |
should be appreciated that any manner of additional functional locations 36 may also be included in

the washroom facility 12, such as shower stalls, dressing rooms, infant changing stations, and so forth.
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Fig. 1 depicts a maintenance personnel 30 in the washroom facility 12. This person has
responsibility for ensuring that the various product dispensers 22, 24, 26 are operable and filied, and
for the overall cleanliness of the facility 12,

Within each washroom facility 12, the product dispensers 22, 24, 26 are configured with a
sensor 25 that detects a level or amount condition of the product in the dispenser based on any
number of operational principles, such as run time of the dispenser or direct measurement of the
amount of product dispensed. Numerous types of these product dispensers are well known in the
industry and a detailed explanation thereof is not necessary for purposes of the present disclosure.
The product dispensers 22, 24, 26 are in communication with a monitoring system 45 via any manner
of suitable wireless communication system {(as indicated by the dashed lines in Fig. 1). The monitoring
system 45 is a computer-implemented system that may be remotely located from the washroom facity
12 or configured within the facility 12. The monitoring system 45 may monitor a number of simiiarly-
configured washroom facilities 12 within a building or business site location. With this particular
system 10, a controller 44 {described in greater detail below) is also in communication with the
monitoring system 45 and, thus, can receive information regarding product usage/amount for any one
of the dispensers 22, 24, 26 located in the washroom facility 12. The monitoring system 45 may also
be in direct communication with a system server 46 (also described in greater detail below),
information from the monitor system 45 may be used by the server system to generate the set of
instructions and messages delivered {o the maintenance personnel 30 that are unigue to each of the
washroom facilities 12 based upon the detected product level or amount conditions of the dispensers
22, 24, 26 in the respective washroom facility 12,

Still referring to Fig. 1, the instructions may be delivered to the maintenance personnel 30 via
messages 32 that are automatically displayed or played when the maintenance personnel 30 enters
the washroom facility 12 and is identified. The set of instructions 32 may vary widely within their scope
of content. As mentioned, the set of instructions 32 may include instructions as to the amount of
oroduct refill o be added to a particular dispenser. For example, one of the instructions 32 in Fg. 1
informs the maintenance personnel 30 by name {"John") that the paper towel dispenser is half full and
should not be refilled until his next scheduled visit to the facility 12. Another instruction 32 informs
“Johi” that the soap dispenser is jammed and needs repair, as well as refilling.  The instructions 32
may include reference to complaints or other conditions that were logged or otherwise entered into the
server system 468, For example, events or aclivities in the building that may affect future washroom
usage may be automatically or manually entered into the server system 46 from any source, such as
from an elecironic schedule or calendar maintained by the building supervisor. An instruction 32 may

inform the maintenance personnel 30 of such upcoming events that may increase usage of the
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washroom facility, as indicated in Fig. 1. The instructions may include dispenser refill instructions
based on an anticipated usage of the washroom before a next scheduled visit by the maintenance
nersonnel 30.

n the embodiment of Fig. 1, the insiructions 32 are delivered to the maintenance personnei 30
via 3 mobile smart device 35 carried by the person 30, such as a smart phone, tablet, PDA, or other
network-enabled device (all referred to herein generically as a "mobile smart device”). The instructions

32 may be delivered in the form of text messages, emails, voice messages, or any other format

supporied by the mobile smart device 35.

Referring to Fig. 1, to carry out the steps discussed above, the washroom facility 1218
configured with one or more receivers 38 strategically located throughout the facility. kach
maintenance personnsl 30 is provided with an ID signal transmitter 34 that fransmits an iD signal that
s unique to the particular person 30 and is received by one or more of the receivers 38 depending on
the person's location within the facility 12. In this manner, as explained in greater detail below, ihe
system 10 (in particular, the server system 46) is able {o differentiale between personnel 30 that enter
the facility 12,

The ID signal transmitters 34 carried by the maintenance personnel 30 may be small, portable
devices that are provided by the janitorial service, building supervisor, or the like, for example in the
form of an attachment to a work badge, bracelet, token, dongle, and so forth. In ceriain embodiments,
as indicated in Fig. 1, the transmitter 34 may be incorporated with a person’s mobile smart device 35,
which can run a low-power background application previously downloaded by the personnel 30 from &
source {e.g. a website) that allows the mobile smart device to function as a transmitter at times
srogrammed by the user, for example during normal working hours.

in the embodiment illusirated in Fig. 1, the washroom facility 14 includes a receiver 38
nositioned above or near the entrance or door 14 fo the facility 12. At this location, the receiver 38 is
used to detect the maintenance personnet 30 as they enter the facility 12. Respective receivers 36
may also located at the various functional locations 36 within the washroom facility 12 to initiale
messages 12 fargeted to locations or dispensers within the facility 12. For example, if the recelver 38
ocated near the sinks 20 detects a maintenance personnel for a defined pericd of lime, a message 34
may be delivered that relates specifically to the status of the soap dispensers 24 or paper towe!
dispenser 26.

Still referring to Fig. 1, the system 10 includes a controlier 44 that is in wired or wireless
communication with the receivers 38 located within the washroom facility 12. The controller 44may be

iocated within the facility 12, for example within a cabinet or other location, or remote from the tacility

12. The controller 44 is in communication with the central server system 46 via any suitable
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communications network and includes any manner of hardware and software configuration o carry out
the functions described herein, such as setting/controlling the various functions of the receivers 38, as
well as well as various broadcast devices 42, 43, as describad in greater detail below,

As mentioned, the maintenance personnel’s fransmitter 34 {which may be a mobile smart
device 35) will generate and fransmit a unique signal received by one of the receivers 38 that wil
dentify the particular person 30 to the server system 46. The receiver 38 transmils all or a portion of
the received iD signal to the controller 44, which may tag the signal with the identity and location of the
narticular washroom facility 12 and receiver 38 before transmitting the signal (which includes a signal
generated from the 1D signal) to the central server system 46,

The central server system 46 is in communication with the alt of the various controliers 44 and
ncludes a memory with a respective file associated with each of the unique 1D signals, wherein the
system 46 refrieves or opens the stored file associated with the unique 1D signal fo generate the
appropriate instruction messages 32 as a function of the updated status of the various dispensers 22,
2426 in the identified washroom facility 12 relayed by the monitor system 45. The respective
washroom facility file may include any type of relevant information, such as complaints, comments, or
oiher conditions that were logged or otherwise entered info the server system 46 from any source.

The files may contain information on evenis or activities in the building that may aftect future
washroom usage, wherein such information may be automatically or manually entered info the server
system 46 from any source, such as from an electronic schedule or calendar maintained by the
building supervisor that is automatically imported into the server system 46 on a regular basis.

n an embodiment not depicted in the figures, the method and system may include providing 10
the maintenance personnel 30 a message at a beginning of their work shift regarding expected product
refill requirements of the washroom facilities 12 assigned to the maintenance personnel based on
current conditions or requirements contained in the washroom facility files, including historical product
usage data. In this manner, the maintenance personnel can accurately load their cart with the required
refill products, and need not carry excess product. This type of message can be generated by the
server system 46 based on the information content of the respective washroom files and delivered to
the personnel 30 via any convenient means, such as an email, text message, paper notice, and so
forih.

The embodiment llustrated in Fig. 2 is substantially the same as the embodiment of Fig. 1 with
the exception that the instruction messages 32 are transmitted to the maintenance personnel via the
controller 44 and a broadeast device 42, 43 within the washroom facility 12. For example, a broadcast
device 42 in the form of a speaker is provided near the sinks 20 and transmits the instruction message

32 relating to the status of the soap dispensers 24. Another broadcast device 43 is provided on a wal
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of the facility 12 and is an audio/video (A/V) device that informs the personnel 30 of upcoming evenis
that may affect washroom usage, as well as instructions for refilling the dispensers in view of an
upcoming event. This AV 43 device may be used o display any other type of information to the
employee desired by the building administrator. All of these devices 42, 43 are in communication wiih
the controlier 44 via a wireless communications network, as depicted by dashed lines in Fig. 1.

The transmitter devices 34 carried by the maintenance personnel 30 may be low-power
devices having a defined limited transmit range such that the personnel 30 must be relatively close 10
a receiver 38 o be detected. For example, as the person 30 enters the facility 12, the receiver 38
above the door 14 will detect the person's transmitter device 34, and the person is automatically
dentified by the server system 46 upon entering the facility 12. At this point in time, all instruclional
messages 32 may be delivered to the maintenance personnel 30 via any combination of the broadcast
devices 42, 43.

n an alternate embodiment, however, it may be desired to provide focused instructional
messages 32 when the personnel 30 is near a particular dispenser 22, 24, 26 or functional location 36,
For this, other receivers 38 may be strategically located relative to the other functlional locations 36 so
as only to detect the person 30 at a distance/location that reasonably assures that the perscn is al the
narticular location 36. In addition, with this configuration, a number of different maintenance personne
30 may be within the same washroom facility 12 servicing different ones of the functional locations 36
and individually detected by system. The focused messages may be delivered via the person’s mobile
smart device 35 (Fig. 1) or, as in the embodiment of Fig. 2, each of the funclional locations 36 may be
configured with a respective broadcast device 42, 43 so that the respective personnel 30 servicing the
ndividual functional location 36 can receive a unique instructional message 32 via the broadcast
device associated with their functional location. For example, a maintenance personnel 30 at one of
the sink locations 20 may be detected, while a different employee in the siali 18 will be separately
detected. The server system 46 may generate and fransmit a separate instructional message 32 0
each of these personnel that are broadcast over different devices 42, 43.

As discussed with respect to Figs. 1 and 2, each of the washroom facilities 12 is equipped wit
wirgless communication capability between the receivers 38 and the transmitters 34 carried by the
respective employees 30, wherein an intermittently transmitted data packet {i.e., unique ID signal} is
fransmitted and received within a limited range. In this regard, the washroom facilities 12 are
considerad to be “communication-enabled” facilities. it has been found that Bluetooth Low knergy
(BTLE) technology is particularly well-suited for purposes of systems 10 in accordance with the

nresent subject matter. For example, the transmitler devices 34 carried by the employees 30 may be
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STLE beacons that transmit the unique 1D signal as a BTLE formatted signal, and the receivers 38 are
RTLE scanners configured to receive and recognize the BTLE formatted signal 40,

BTLE beacons are commercially available and are relalively small devices that can be
disguised as a “trinket” that is worn or carried by the personnel 30. For example, the BILE Deacon
may be a bracelet (e.q., similar to a medical alert bracelet), a component of an identification badge
wormn by company employees, a decorative or functional item attached to a person’s belt or clothes,
and so forth,

BTLE devices are well-known to those skilled in the art, and a detailed explanation of thelr
function and operation is not necessary for an understanding and appreciation of the present invention,
Rriefly, BTLE beacons are a class of low-energy, low-cost radio transmitters that can a receiver
running BTLE applications of their presence, which in turn enables the receiver fo perform certain
actions when in close proximity to the beacon. These devices are often referred to as "iBeacons’,
which is the name Apple chose for its implementation of the BTLE technology. Each BTLE beacon
broadcasts a unique identification signal using the BTLE standard format. These unique signals are
also known as iBeacon “advertisements.” The BTLE receiver runs an application that enables the
device to scan for and receive the signals within transmilting range of the BTLE beacons. The receiver
will automatically "react’ to the received signal and may start other BTLE-enabled applications for
various purposes, including communication with a central server, which in this case is the central
server system 46,

A typical use of BTLE technology is relatively precise indoor geo-location ("micro-location’}. A
RTLE- enabled application on the receiver is notified when the BTLE beacon (transmitter 34) moves
out of range of the receiver, and thus is able to determine distance of the transmitter 34 (and thus the
rersonnel 30) from the receiver 38. The exact geo-location of the receiver 38 is known, and thus the
axact location of the fransmitter 34 is calculated based on relative distance from the receiver 38 as a
function of signal strength. With this location information, the server system 46 in communication with
the receivers 38 via the controller 44 can generate a unique instructional messages 32 based on
lacation of the personnel 30 within a washroom facility 12,

n certain embodiments, the BTLE beacon function may be incorporated with the personnel's
mobile smart device 35, which runs a low-power background application previously downloaded by the
smployee 30 from a source {e.g. a website) that allows the mobile smart device 35 to function as a
BTLE beacon that intermittently transmits the unique BTLE signal during certain times of the day, for

axample during normal working hours, or other times programmed by the personnel 30.
it should be appreciated that the present systems and methods are not limited to BiLk

technology. Other transmitterfreceiver technologies may also be utilized for practice of the invention.
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For example, Near Field Communication (NFC) implementations may be utilized. In ancther
ambodiment, Radio Frequency ldentification (RFID) technology may be used. Other communication
technologies are also within the scope and spirit of the invention.

As mentioned, certain embodiments will have multiple washroom facilities 12 within a singie
huilding or multiple buildings linked to one or more central server system 46 and one or more
monitoring systems 45, with each product dispenser and receiver 38 within the multiple of washroom
facilities 12 in communication with the systems 45, 46. In this regard, a communications nelwork is
configurad for these functions, wherein the individual dispensers are considered as network-enabled
devices that may be directly connected to the network through a plurality of direct network links,
thereby eliminating the need for the bus, router, or other networking equipment. 1t should also be
appreciated that each of the network enabled devices {or a group of such devices) in this configuration
may represent a node that, in turn, may be directly connected and/or multiplexed to the network via the
direct network links. Further, the direct network links may represent secure communications channels
chysically hardened against tampering andfor the communications may be encrypted 1o prevent
unauthorized access to information transmitted thereon.

The central server system 46 {which may be integrated with a monitoring system 45} may
nclude a host computer, which may be an integrated server, or include any manner of periphery
server or other hardware structure. The ceniral processor system 46 may be a single networked
computer, or a series of interconnected computers having access to the network via a galeway or
cther known networking system. Generally, the central server system 46 may include a central
controller configured to manage, execute and control the individual terminal dispenser units, and {o
interface with the network enabled broadcast devices for retrieval/generation and piay of the
personalized messages described herein. The central server may include a memory for storing reward
srogram procedures and routines, a microprocessor (MP) for executing the stored programs, a random
access memory (RAM) and an input/output (/O) bus. These devices may be multiplexed together via a
common bus, or may each be directly connected via dedicated communications lines, depending on
the needs of the system 10.

The central server system may be directly or indirectly connected through the /O bus to any
manner of peripheral devices such as storage devices, wireless adaptors, printers, and the like. In
addition, a database (DB) may be communicatively connected to the central server and provide a data
repository for the storage and correlation of information gathered from the individual dispenser unils,
receivers, display devices, or nodes of such devices.

't should be appreciated that the network-enabled devices (e.g., the individual dispenser units

and/or display devices) may include similar features or may be configured with functionaiity to allow for
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an exchange of information required to function as described herein. The network-enabled devices
may include a number of internal components, such as a confroller having a program memaory, a
microcontroller or microprocessor {MP), a random access memory (RAM), and an inputfoutput (I/0)
hus, all of which may be interconnected via an address or data bus. The server system may inciude
multiple, and even redundant, program memories and random access memories {0 increase
expandability, capacity and/or processing speed.

The program memory and random access memory may be implemented as a solid-state
memory, an integrated circult, a magnetically readable memory, andfor optically readable memories.
Further, the program memory may be read only memory (ROM) or may be read/write memory such as
a hard disk. In the event that a hard disk is used as the program memory, the data bus may comprise
mulliple address/data buses, which may be of differing types, and there may be a separate /O circuit
hetween the data buses.

Network-enabled devices may be distributed throughout a single business establishment and
connected with a LAN, or throughout multiple sites and connected with a WAN. Furiher, the LAN
and/or WAN connecting each of the devices may include one or more separate and secure buses,
routers, web servers, gateways and other networking equipment to provide continuous andsor
redundani connectivity fo the network.

Fig. 3 is a schematic Hlustration of certain control aspects of a system 10 in accordance wilh
the invention. In this particular system 10, the server system 46 includes any manner of compuier-
implemented server 47. The system 46 includes a library 52 in which the washroom facility files 54 are
stored. Each file 54 is associated with a particular washroom facility that is also identified in the
fransmission of the unigue BTLE signal 72 generated by a BTLE beacon 70 from the controller 44 ©
the system server 46. As discussed above, the BTLE beacons 70 are an embodiment of a transmitier
34 carried by the individual maintenance personngl 30 that visits a washroom facility 12 equipped with
the system 10. The unique BTLE signals 72 are received by a BTLE enabled receiver 74 located
within the washroom facility 12. As discussed above, a single receiver 74 may be associated with
each washroom facility 12, or a plurality of different receivers 74 may be located throughout the facility
12, for example at each of the individual functional locations 36 within the faciiity 12,

Still referring to Fig. 3, the BTLE receiver 74 transmits all or a portion of the signals 72
{including a signal generated from the signal 72) the to the server system 48 (via a controller 44 in
certain embodiments) while also identifying the particular washroom facility 12 in which the signals 72
were generated. The server system 46 retrieves the related files, generates the appropriate
instructional messages 32, and fransmits the messages for play/display by the devices 42, 43 within

the washroom facility 12, or via the personnel’s mobile smart device 35.
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Fig. 3 depicts a number of inputs to the server system 46 that enable different types of
nstructional and personalized messages 32 fo be generated and broadcast to the personnel 30, For
example, one of the inputs labeled "Maintenance Personnel information” may relate to personalized
information for each personnel 30, such as name, job schedule, facility responsibilities, and so forth,
Another input relates to washroom information, such as special events, historical product usage,
cleaning/refill schedules, complaints/comments regarding particular washrooms, types of dispensers in
the washroom, and so forth. One of the oulputs depicted in Fig. 2 is labeled "shift message” and
relates to the embodiment discussed above wherein instructional messages are generated and
delivered to the maintenance personnel at the beginning of a work shift that inform the personnel of the
status of their washrooms, anticipated amount of product refills, upcoming events that may affect
washroom usage, and so forth.

While the present invention has been described in connection with certain preferred
embodiments it is to be understood that the subject matter encompassed by way of the present
invention is not to be limited to those specific embodiments. On the contrary, it is intended for the
subject matter of the invention to include all alternatives, modifications and equivalents as can be

included within the spirit and scope of the foillowing claims.
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1, A method for maintenance of 3 plurality of washroom faciliies by maintenance personnei,
wherein each of the washroom facilities has one or more consumable product dispensers that require

periodic refill, the method comprising:
for each of the washroom facilities, configuring the product dispensers with a sensor that

detects a product level or amount condition of the product dispenser, the sensors in communication
with a monitoring station assigned to the washroom factiity;

generating a set of instructions unique to each of the washroom facilities based upon the
detected product level or amount conditions of the dispensers in the respective washroom facility, the
set of instructions including instructions as to the amount of product refill to be added fo the
dispensers,; and

with an identification (iD) system configured within each washroom facility, identitying a
maintenance personnel that enters the washroom facility and providing the unique set of instructions {0
the maintenance personnel in a message delivered to the maintenance personnel.

2. The method as in claim 1, wherein the message is deliverad to a mobile smart device
carried by the maintenance personnel.

3. The method as in claim 1, wherein the message is delivered {o the mainienance personnel
via an audio or visual display device within the washroom facility.

3. The methaod as in claim 1, wherein the maintenance personnel is identified by name in the
message.

4. The method as in claim 1, wherein a plurality of the washroom facilities are assigned {0 a
common monitoring station, the monitoring station in communication with a server system, and
wherein the 1D system includes an ID signal transmitter carried by each of the maintenance personne;
that generates an ID signal that is unique to the maintenance personnel, the washroom facility
configurad with a receiver that receives the |D signals from the 10 signal transmitiers and transmits the
D signals to a controller that is in communication with the server system,.

5. The method as in claim 4, wherein the 1D signal transmitters are Bluetooth Low Energy
(BTLE) beacons that emit a unique BTLE ID signal, the server system maintaining a library of the
unique BTLE signal assigned to each maintenance personnel, the receiver comprising a BILE-
enabled receiver that receives and transmits all or a portion of the unique BTLE ID signais fo the
controlier to enable retrieval of the file related o the unique BTLE ID signal by the server system,

8. The method as in claim 5, wherein the BTLE beacon is incorporated with a device provided

to the maintenance personnel.
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7. The method as in claim 5, wherein the BTLE beacon is incorporated with a mobile smart
device carried by the maintenance personnel, the mobile smart device having an application that
causes the mobile smart device to transmit the unique BTLE 1D signal.

8. The method as in claim 7, wherein the message is delivered to the maintenance personnel
vig the mobile smart device.

9. The method as in claim 4, wherein the server system maintains a file on each of the
washroom facilities, wherein conditions or requirements specific to the washroom facilities are entered
into the files and used to generate the unique set of instructions.

10. The method as in claim 8, wherein the unique set of instructions inform the maintenance
nersonnel of upcoming events that may increase usage of the washroom facility,

11. The method as in claim 8, wherein the unigue set of instructions includes dispenser refil
instructions based on an anticipated usage of the washroom before a next scheduled visit by the
maintenance personnel,

12. The method as in claim 9, further comprising providing to the maintenance personnet a
message at a beginning of their work shiff regarding expected product refill requirements of the
washroom facilities assigned to the maintenance personnel based on current conditions or

raquirements in the washroom facility files.
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