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(57) Abstract: In a method of communicating data from a mobile floor cleaner to a remote receiver (such as 114, 124 and 130) a
data communication (200) is initiated from a communicator (110) of the mobile floor cleaner (100) to the remote receiver and data

is communicated to the remote receiver with the communicator.
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MOBILE FLOOR CLEANER DATA COMMUNICATION

BACKGROUND

Mobile floor cleaners include motorized cleaning tools that are used to
perform a cleaning operation on a floor surface. These cleaners include floor
surface cleaners that are used to scrub and/or sweep hard floor and carpeted
surfaces.

Information relating to the use of the cleaner, the status of components of
the cleaner, and other information can be used in many different ways. For
example, usage information can be used to anticipate when the cleaner may
require service including the performance of a repair or the replacement of a
consumable component.

There is a continuous demand for improvements to mobile floor cleaners
including the collection and communication of such information relating to the
cleaner.

The discussion above is merely provided for general background
information and is not intended to be used as an aid in determining the scope of
the claimed subject matter.

SUMMARY

One embodiment of the invention relates to a method of communicating
data from a mobile floor cleaner to a remote receiver. The mobile floor cleaner
includes a mobile body, a motorized cleaning tool supported by the mobile
body, a controller and a communicator. In the method, a data communication is
initiated from the communicator to the remote receiver and data is
communicated to the remote receiver with the communicator.

Another embodiment of the invention relates to a mobile floor cleaner.
The mobile floor cleaner includes a mobile body, a motorized cleaning tool
supported by the mobile body, a controller and a communicator. The controller
is configured to initiate a data communication from the communicator to the

remote receiver and to communicate data to the remote receiver.
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This Sumﬁmy is provided to introduce a selection of concepts in a
simplified form that are further described below in the Detailed Description.
This Summary is not intended to identify key features or essential features of the
claimed subject matter, nor is it intended to be used as an aid in determining the
scope of the claimed subject matter. The claimed subject matter is not limited to
implementations that solve any or all disadvantages noted in the background.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram illustrating an exemplary mobile floor cleaner
and several exemplary communication paths in accordance with embodiments of
the invention.

- FIG. 2 is a flowchart illustrating a method of communicating data from a
mobile floor cleaner to a remote receiver in accordance with embodiments of the
invention.

FIG. 3 is a block diagram of a cleaning liquid dispensing system of a
mobile floor cleaner in accordance with embodiments of the invention.

DETAILED DESCRIPTION

Embodiments of the present invention generally relate to mobile floor
cleaner data communications. FIG. 1 is a block diagram illustrating an
exemplary mobile floor cleaner and several exemplary communication paths in
accordance with various embodiments of the invention. Embodiments of the
mobile floor cleaner 100 include a mobile body 102 that is motorized for travel
across the floor surface 104 in accordance with conventional methods. The
mobile floor cleaner 100 can be powered by batteries, a combustible engine, line
power, and/or by another suitable power source.

In one embodiment, the mobile floor cleaner includes a motorized
cleaning tool 106 that is supported by the mobile body and is used to perform
cleaning or conditioning operations on the surface. Exemplary motorized
cleaning tools include a scrub brush (e.g., disc scrub brush or pad, or a

cylindrical scrub brush), a sweeper brush (e.g., disc or cylindrical), a
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combination sweep and scrub brush, a burnishing pad, a polishing pad, or other
motorized cleaning tool used to perform hard floor and/or carpeted surface
cleaning or conditioning operations. Although, the exemplary mobile floor
cleaner 100 is illustrated as a walk-behind cleaner, embodiments of the present
invention also apply to ride-on floor cleaners.

The mobile floor cleaner 100 also includes a controller (e.g.,
microcontroller, microcomputer, etc.) 108 and a communicator 110. The
controller 108 operates to control communications (i.e., data receptions and
transmissions) from the cleaner 100 using the communicator 110. The actual
components that form the controller 108 and the communicator 110 can include
several shared and/or separated components. The controller 108 can also
perform other tasks, as will be discussed below in greater detail. -

FIG. 2 is a flowchart illustrating a method of communicating data from a
mobile floor cleaner 100 in accordance with embodiments of the invention. At
step 200 of the method, a data communication is initiated from the
communicator 110 of the mobile floor cleaner 100 to a remote receiver and, at
step 202, data is communicated to the remote receiver with the communicator
110. It should be understood that the initiation of the data communication in step
200 by the mobile floor cleaner 100 means that the data communication 202 is
not initiated or begun as a result of a request (e.g., a poll or ping for data) from
an agent (i.e. the remote receiver) that is outside of the mobile floor cleaner 100.
Thus, the controller 108 of the mobile floor cleaner 100 operates independently
of such a request to initiate the data communication using the communicator.
For example, the controller 108 of the mobile floor cleaner 100 can perform the
initiation step 200 by polling or pinging the remote receiver to notify the
receiver of a data communication, or transmit the data for reception by the
remote receiver without the notification of the data transmission.

The data communication of step 202 can include many different types of

information. In one embodiment, the data communication includes cleaner
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information relating to the mobile floor cleaner 100, as indicated in the
expansion box 204 of FIG. 2. Exemplary cleaner information includes an
identification of the mobile floor cleaner (e.g., a serial number), an identification
of the owner of the mobile floor cleaner, a location of the mobile floor cleaner,
an identification of components of the mobile floor cleaner and other
information relating to the mobile floor cleaner. This information can be stored
in a memory 112 of the cleaner 100 that is accessible by the controller 108.

In one embodiment the cleaner information includes usage information.
Such usage information can include the time that the cleaner has been operated,
the time the cleaner has been operated since the last data communication 202,
the time that a component (e.g., a scrub brush or pad, a consumable supply, etc.)
has been used by the cleaner, and other cleaner usage measurements.

In another embodiment, the data communication of step 202 includes
service information relating to servicing of the mobile floor cleaner, as indicated
in box 204. Exemplary service information includes, an identification or request
for service of the mobile floor cleaner, an identification of a particular problem
with the mobile floor cleaner, an identification of a malfunctioning component
114 of the mobile floor cleaner, an order for service for the mobile floor cleaner,
an order for a new component 114 for the mobile floor cleaner, an order for a
new consumable supply for the mobile floor cleaner, a identification of a
servicing agent, and other information relating to servicing of the mobile floor
cleaner 100. This service information can be stored in the memory 112 of the
cleaner 100.

In other embodiments, the communicator 110 is configured to both
transmit and receive data. The transmissions and receptions of data are generally
controlled by the controller 108 and can be performed in accordance with
conventional communication techniques, such as those described below.

The remote receiver generally refers to any recipient of the data

communication that is outside of the mobile floor cleaner 100 and can take on



WO 2006/053028 PCT/US2005/040565

10

15

20

25

-5

many different forms. In general, the remote receiver is configured to receive the
data communication from the communicator 110 in step 202. In accordance with
other embodiments, the communicator 110 is configured to receive data
communications from the remote receiver.

In one embodiment, the remote receiver includes a local receiver 114
that includes a computer 116, a personal digital assistant, a wireless router, or
other device with which the communicator 110 is configured to transmit data to
or through, as indicated by arrow 118. In one embodiment, the local receiver
114 can access a database 120 to store information received from the cleaner
100, such as that described above, and other information.

In another embodiment, the local receiver is configured to communicate
over a network 122, such as the internet or other communication medium, to
another remote receiver. Thus, the local receiver 114 can Be an intermediary
recipient of the data communication that transmits either raw or processed data
to another remote receiver, such as those discussed below.

In one embodiment, the local receiver provides a service notification 123
to the administrator or operator of the cleaner 100 in response to the data
communication of step 202 that indicates that the cleaner 100 requires service of
some kind. The service notification can take on many different forms including
an email message, a text message, an alert on a display of the computer or
mobile floor cleaner, an audible alarm, a visible alarm, or other type of
notification that the cleaner requires service.

Another embodiment of the remote receiver includes a service agent 124
that is responsible for servicing the cleaner 100 or for administrating the
servicing of the cleaner 100. For example, the service agent 124 can respond to
orders for additional consumable components (e.g., cleaning agent supplies,
scrub brushes, scrub pads, etc.), non-consumable components, and servicing of

the cleaner 100.
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In one embodiment, the service agent includes a computer 126 or other
suitable device for handling the data communication (step 202) from the
communicator 110, as indicated by arrow 128, or from an intermediary
recipient, such as the local receiver 114 or a website 130 through the network
122 or other communication medium.

In one embodiment, the service agent 124 has access to a database 132
for storing and retrieving information relating to the cleaner 100. This
information can include the cleaner information and service information
communicated during step 202 described above, as well as historical records for
the cleaner 100 and the owner of the cleaner.

Another embodiment of the remote receiver includes the website 130.
The communicator 110 communicates the data during step 202 either through a
direct connection to the network 122, as indicated by arrows 134 and 136, or
indirectly through the local receiver 114 or the service agent 124. The
information communicated during step 202 of the method can be stored at the
website for later retrieval by the service agent 124, the local receiver 114, or
other entity.

The data communication 202 can be performed through a direct or
physical connection or wirelessly. Exemplary direct connections include cable
connections, docking stations, etc.

Exemplary wireless communicators 110 include a radio frequency (RF)
communications device to perform wireless data transmissions and, in one
embodiment, data receptions. The RF communications device can include an RF
transmitter and an RF receiver. In one embodiment, the communicator 110
includes a low power (1 milliwatt) serial RF communications device configured
for communicating 19.2 kilobits per second (kbps) at a frequency of 915.5
mega-hertz (MHz). This technology is mostly suitable for data communications

over short distances, such as to the local remote receiver 114. However, the data
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communication can be extended over a greater distance through a suitable relay
device.

In accordance with another embodiment of the invention, the
communicator 110 includes a cellular communications device that is configured
to communicate with one or more of the remote receivers. The cellular
communications device can operate with conventional cellular communication
networks, such as Code Division Multiple Access (CDMA), General Packet
Radio Service device (GPRS), Time Division Multiple Access (TDMA), Global
System for Mobile (GSM), and other mobile communication networks.

Another exemplary wireless embodiment of the communicator 110
includes an infrared device that transmits the data using an infrared signal that is
received by a remote infrared receiver at the local receiver.

In one embodiment, the initiation of the data communication in step 200
is performed in response to a trigger event, as indicated at step 206. In other
words, the controller 108 initiates the communication in response to the trigger
event, such as a notification of the occurrence of an event.

The trigger event can take on many different forms. Exemplary
embodiments of trigger events include time-related events. Exemplary time-
related trigger events include performing the step 200 at a predefined time, such
as during non-operating times. Other time-related trigger events include
performing the step 200 after a predefined amount of time has elapsed from a
reference, such as after a predefined amount of use of the mobile floor cleaner
100, or a predefined amount of time since the last data communication or
attempted data communication by the mobile floor cleaner 100, or at predefined
intervals of time. The time-related trigger event settings can be stored in the
memory 112 of the cleaner and adjustable by the operator of the cleaner.

In another embodiment, the trigger event includes the moving of the
mobile floor cleaner 100 to a predefined location (e.g., a staging area for the

cleaner), the setting of which can be stored in the memory 112. In one
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embodiment, the mobile floor cleaner 100 includes a local positioning device or
a global positioning device (e.g., global positioning satellite device). When the
mobile floor cleaner 100 moves to the predefined location, as detected by the
positioning device, the controller of the mobile floor cleaner performs the
initiating step 200 using the communicator 110.

In accordance with one embodiment, the mobile floor cleaner 100
includes a sensor 138. The sensor 138 produces an output signal 140 that is
indicative of a parameter or variable of the mobile floor cleaner 100. In one
embodiment, the detection of the trigger event in step 206 is based on the output
signal 140 from the sensor 138.

In one embodiment, the sensor 138 is configured to sense a condition of
the component 113 and the output signal 140 from the sensor 138 is indicative
of the condition of the component 113. Exemplary embodiments of the
component 113 include consumable and non-consumable forms. Exemplary
non-consumable components 113 include, electric motors, power converters,
pumps, combustion engine components, and other components of the cleaner
that may degrade over time, but generally are not reduced or depleted.
Exemplary consumable components 113 include consumable supplies, such as
cleaning liquid component supplies (e.g., cleaning agents or additives),
consumable power supplies (e.g., batteries, fuel supplies, etc.) of the mobile
floor cleaner. Scrub brushes, scrub pads and sweeper brushes can also be
considered consumable components 113 because they wear out and must be
replaced on a regular basis.

* For non-consumable components 113, one embodiment of the condition
sensed by the sensor 138 and indicated by the output signal 140 includes a
health or status of the component 113. Accordingly, the output signal 140 from
the sensor 130 can include diagnostic information used to identify a problem in
the component 113 or a present state of the component 113. For instance, with

regard to electrical components 113, the output signal 140 of the sensor 138
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could be indicative of a current, a voltage, resistance, temperature, or other
parameter that is indicative of the health or state of the component 113.

In one embodiment, the controller 108 monitors the output signal 140 to
detect a potential problem with the component 113 or a present state of the
component 113. For example, a problem with the component 113 or a certain
state can be indicated when the output signal 140 of the sensor 138 changes a
predefined amount or reaches a predefined relationship to a threshold (e.g.,
meets, exceeds or drops below the threshold), which can be stored in the
memory 112. The data communication step 202 can include information relating
to the condition of the component, as indicated by the sensor output 140.

For consumable components 113, one embodiment of the sensor 138
detects a remaining amount of the consumable component 113. Thus, the output
signal 140 of the sensor 138 can be indicative of the remaining amount of the
consumable. Embodiments of the present invention include any type of sensor
138 that used to detect the remaining amount of a consumable component 113.

In accordance with one embodiment, the controller 108 processes the
output signal 140 from the sensor 138 and triggers step 200 of the method to
initiate the data communication automatically when the output signal 140
indicates that the remaining amount of the consumable component 113 has
dropped below a predefined threshold. In one embodiment of step 202, the data
communication includes information relating to the remaining amount of the
consumable component 113, as indicated in FIG. 2.

In one embodiment, the component 113 includes a consumable supply in
the form of a cleaning liquid component (e.g., a cleaning agent or additive) used
in a cleaning liquid dispensing system of the mobile floor cleaner 12 to dispense
a cleaning liquid used during floor cleaning operations. FIG. 3 is a block
diagram depicting a cleaning liquid dispensing system 300 of a mobile floor
cleaner 100 in accordance with embodiments of the invention. The cleaning

liquid dispensing system 300 includes first and second cleaning liquid
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components 302 and 304 that are respectively contained in first and second
containers 306 and 308. In one embodiment, the first cleaning liquid component
302 includes a cleaning agent that is discharged into a conduit line 310. The
second cleaning liquid component 304 is preferably a primary cleaning liquid
component, such as water, that can be stored in a tank of the mobile floor
cleaner 100.

The cleaning liquid dispensing system 300 also includes a flow control
device that includes one or more pumps (e.g., pump 312 and pump 313) and a
mixing junction 314. The mixing junction 314 can be a fluid injector, such as a
venturi injector, or a t-junction in the conduit.

During a normal floor cleaning operation, the first cleaning liquid
component 302 is either pumped out of the first container 306 and into the
conduit line 310 with the pump 312, or sucked out due to a vacuum produced by
the pumping of the second cleaning liquid component 304 by the pump 313. The
first cleaning liquid component 302 is then mixed with the second cleaning
liquid component 304 at the mixing junction 314 and discharged as cleaning

liquid 316.

The triggering event occurs or is detected when the remaining amount of
the first cleaning liquid component 302 reaches a predefined threshold stored in
the memory 112 of the cleaner 100 or provided through other suitable means
(e.g. a signal). The monitoring of the remaining amount of the first cleaning
liquid component 302 can be accomplished in many different ways.

In one embodiment, a starting amount of the consumable 302 is known
and is preferably stored in the memory 112 along with a known flow rate at
which the consumable 302 is fed to the mixing junction 314. With this
information, the controller 108 can monitor when the dispensing system 300 is
activated by the activation of the one or more pumps and maintain a remaining
amount of the consumable 302 in the memory 112 by subtracting the amount of

consumable used during a period of activation (i.e., time of activation multiplied
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by the volumetric flow rate) from the previous remaining amount. Alternatively,
the dispensing system 300 can include a flow sensor 320 that detects a flow of
the first cleaning liquid component 302 through the conduit 310, from which
the volumetric flow rate of the component 302 can be calculated and used to
maintain an account of the amount remaining in the container 306.

In another embodiment, a level sensor 322 is used to detect a level of the
consumable 302 that remains in the container 306. A comparison can then be
made by the controller 108 between the sensed level of the first cleaning liquid
component 302 and a threshold level stored in the memory 112 or provided
through other suitable methods. When the sensed level reaches a predetermined
relationship to the threshold, the triggering event occurs or is detected (step 206)
by the controller 108.

In yet another embodiment, the cleaner 100 includes a sensor that detects
a weight of the remaining amount of the first cleaning liquid component 302. A
comparison can then be made between the weight indicated by the sensor and a
threshold weight to determine whether the supply of the first cleaning liquid
component 302 is low or substantially empty, at which timeb the triggering event
occurs or is detected (step 206).

In one embodiment, the first cleaning liquid component 302 is contained
in a sealed and collapsible container 306. Eventually, the use of the first
cleaning liquid component 302 causes the collapsible container 306 to empty, at
which time the container 306 is substantially collapsed even though it may
contain some residual of the first cleaning liquid component 302. The continued
application of the vacuum to the conduit line 310, produced by the flow control
device, causes a buildup of negative pressure within the conduit line 310. For
example, the pressure in the conduit line 310 may operate normally (i.e., when a
supply of the first cleaniﬁg liquid component 302 is contained in the container

306) at a pressure of approximately 0 psi. However, when the container 306
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becomes emptied of the first cleaning liquid component 302 and is substantially
collapsed, the pressure may reach —20 psi or less.

In accordance with one embodiment, the floor cleaner 100 includes a
pressure sensor 324 that is configured to measure a pressure in the line of
conduit 310 through which the first cleaning liquid component 302 travels.
Access to the pressure in the conduit 310 is provided by a tap 326 in the conduit
310. The pressure sensor 324 is configured to produce a sensor signal 140 that is
indicative of the pressure in the line of conduit 310. One suitable pressure sensor
is the MVS-Z pressure sensor having a part number 124276-01 produced by
Dwyer.

The controller 108 of the mobile floor cleaner 100 is configured to
receive the output signal 140 from the pressure sensor 324, or a value
represented by the sensor signal 140, and compare the value to a threshold
reference to determine whether the first cleaning liquid component 302 is low or
empty, or whether the flow of the first cleaning liquid component 302 in conduit
310 is blocked. Accordingly, when the sensor signal 140 indicates a pressure of
a higher vacuum than the threshold reference, it is known that the floor cleaner
100 requires service in the form of a new container of the first cleaning liquid
component 302 or the removal of any blockage that may be preventing the flow
of the first cleaning liquid component 302 through the conduit 310.

Alternatives to the pressure sensor 324 described above can also be used
to provide the desired monitoring of the remaining amount of the first cleaning
liquid component 302. For example, a differential pressure sensor could be used
across a flow obstruction (e.g., an orifice plate) that is positioned in line with the
conduit 310. In the event that the remaining amount of the first cleaning liquid
component 302 becomes substantially depleted or the flow of the first cleaning
liquid component 302 becomes blocked, the differential pressure sensor would
measure zero pressure difference across the flow obstruction during a period

when a flow of the first cleaning liquid component 302 is expected (i.e., during
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normal operation of the floor cleaner 100), rather than a non-zero differential
pressure when a flow of the first cleaning liquid component 302 travels through
the flow obstruction.

In another embodiment, the sensor 138 (FIG. 1) detects usage of the
mobile floor cleaner 100, such as when it is being operated, when a cleaning
operation is taking place, a distance of the cleaner travels, and other information
relating to the usage of the mobile floor cleaner. In one embodiment, the
controller performs the communication initiating step 200 when an amount of
usage of the cleaner or a component 113 reaches a predefined relationship to a
threshold. As above, the threshold caﬁ be stored in memory or provided through
other suitable methods. In one embodiment, the data communication 202
includes information relating to the usage of the mobile floor cleaner 100, as
indicated in FIG. 2.

For instance, when the consumable component 113 is one that wears
over time due to use, the sensor 138, can include a device that indicates usage of
the consumable component 113, from which a period of time that the component
113 has been used can be determined or estimated. Thus, when the period of
time has reached a predetermined relationship to a threshold value, the controller
108 can automatically trigger step 200 of the method. For instance, a scrub
brush or scrub pad of the cleaning tool 106 may require replacement after 30
hours of cleaning operations with the tool. The sensor can be used by the
controller 108 to determine when the cleaning operations using the cleaning tool
106 reach 30 hours, or another threshold that is some fraction thereof. When the
time of use threshold has been reached, step 206 is completed and step 200 can
be performed by the controller 108 to order more of the consumable component
113 or request other service in the» data communication step 202, for example.

Although the subject matter has been described in language specific to
structural features and/or methodological acts, it is to be understood that the

subject matter defined in the appended claims is not necessarily limited to the
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specific features or acts described above. Rather, the specific features and acts

described above are disclosed as example forms of implementing the claims.
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WHAT IS CLAIMED IS:

1. A method of communicating data from a mobile floor cleaner to a

remote receiver, the mobile floor cleaner including a mobile body, a motorized
cleaning tool supported by the mobile body, a controller and a communicator,
the method comprising:

initiating a data communication from the communicator to the remote

receiver; and

communicating data to the remote receiver with the communicator.
2. The method of claim 1 including sensing a condition of a component of
the mobile floor cleaner, wherein the data includes information relating to the
condition of the component.
3. The method of claim 2, wherein the component includes a consumable
supply and the condition includes a remaining amount of the consumable
supply.
4. The method of claim 1, wherein the data includes information stored in a
memory of the mobile floor cleaner.
5. The method of claim 1, wherein the data includes cleaner information
including information selected from the group consisting of an identification of
the mobile floor cleaner and usage of the mobile floor cleaner.
6. The method of claim 1, wherein the data includes service information
selected from the group consisting of an order for a service to be performed on
the mobile floor cleaner and an order for a consumable supply used by the
mobile floor cleaner. ‘
7. The method of claim 1, including communicating a service request to a
service agent in response to the communicating data to the remote receiver.
8. The method of claim 7, wherein the service request includes service
information including information selected from the group consisting of an order
for a service to be performed on the mobile floor cleaner and an order for a

consumable supply used by the mobile floor cleaner.
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9. The method of claim 7, wherein the communicating the service request
includes sending an email message to the service agent.
10.  The method of claim 1 including detecting a trigger event, wherein the
initiating a data communication is performed in response to the detecting a
trigger event.
11.  The method of claim 10, wherein the detecting a trigger event includes
detecting an output signal from a sensor.
12. A method of communicating data from a mobile floor cleaner to a
remote receiver, the mobile floor cleaner including a mobile body, a motorized
cleaning tool supported by the mobile body, a controller and a communicator,
the method comprising:
sensing a condition of a component of the mobile floor cleaner;
initiating a data communication from the communicator to the remote
receiver; and
communicating data to the remote receiver with the communicator,
wherein the data includes information relating to the condition of
the component.
13.  The method of claim 12, wherein the component includes a consumable
supply and the condition includes a remaining amount of the consumable
supply.
14. The method of claim 12, wherein the data includes information stored in
a memory of the mobile floor cleaner.
15.  The method of claim 12, including communicating a service request to a
service agent in response to the communicating data to the remote receiver,
wherein the service request includes information selected from the group
consisting of an order for a service to be performed on .the mobile floor cleaner
and an order for a consumable supply used by the mobile floor cleaner.
16. A mobile floor cleaner comprising:

a mobile body;
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a motorized cleaning tool supported by the mobile body;
a communicator; and
a controller configured to initiate a data communication from the
communicator to the remote receiver and to communicate data to
the remote receiver.
17.  The mobile floor cleaner of claim 16 including a sensor having an output
signal that is indicative of a condition of a component of the mobile floor |
cleaner, wherein the data includes information relating to the condition of the
component indicated by the output signal.
18.  The mobile floor cleaner of claim 17 including a consumable supply,
wherein the output signal is indicative of a remaining amount of the consumable
supply.
19. The mobile floor cleaner of claim 16 including a memory and
information stored in the memory, wherein the data includes the information.
20.  The mobile floor cleaner of claim 19, wherein the information includes
information selected from the group consisting of an identification of the mobile

floor cleaner and usage of the mobile floor cleaner.
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