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DILUTION ADJUSTMENT SYSTEM AND METHOD

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to U.S. Application No. 14/584,541,
filed December 29, 2014, the entire contents of which are incorporated herein by

reference.

BACKGROUND

[0002] The present invention relates to a system to dispense a chemical concentrate,
and more specifically, to a system that adjusts the amount of a chemical concentrate in a

dilution to be dispensed.

[0003] Systems for diluting and dispensing a concentrated chemical are generally
known in the art. These systems typically have a source of concentrated chemical that is
provided to a mixing location, where the concentrated chemical mixes with a diluent to
form a diluted chemical or dilution. The dilution may then be stored or dispensed through

an outlet in the system for an end use.

[0004] For ease of system operation and consistency of dilution concentration, existing
systems provide a concentrated chemical to a mixing location at a uniform rate. Diluent is
also provided to the mixing location at a uniform rate proportioned to the rate of
concentrated chemical. These systems provide for an ease of use, as once the rates of
concentrated chemical and diluent to the mixing location are determined (i.e. the dilution
ratio), the system dilutes the concentrated chemical to a desired dilution concentration

with minimal further adjustment.

[0005] However, these systems are limited to a single dilution (i.e. the amount of
chemical concentrate in the diluent remains unchanged). Adjusting existing systems to
include different dilutions of chemical concentrate would necessitate adjustment to the

dilution ratio or diluent rate, or both, which can be time consuming for a user and
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generate undesirable variability in the concentration of chemical in the mixture caused by
inaccuracies during adjustment to the dilution ratio or diluent rate. In addition, these
systems do not provide for easy adjustment the chemical concentration. A user is often
limited to manual adjustment of diluent flow rate, which is also time consuming and may

generate variability in the concentration of chemical mixed in diluent.

SUMMARY OF THE INVENTION

[0006] The invention provides, in one aspect, a dispenser system including a source of
chemical concentrate, a source of diluent, and a mix chamber in fluid communication
with the source of chemical concentrate via a first line and with the source of diluent via
a second line to mix chemical concentrate and diluent to form a dilution. The dispenser
system also includes one or more metering devices disposed in one or both of the first
line and the second line, a discharge fluidly coupled to the mix chamber to deliver the
dilution to a downstream receptacle, and a control system in communication with the one
or more metering devices. The control system is programmed to adjust a concentration of
chemical concentrate in the dilution via control of the one or more metering devices
based on an environmental factor affecting a physical environment to be cleaned using

the dilution.

[0007] The invention provides, in another aspect, a method of adjusting a chemical
concentration of a dilution dispensable from a dispenser system. The method includes
mixing chemical concentrate from a chemical concentrate source and a diluent from a
diluent source within a mix chamber to form the dilution, and increasing or decreasing an
amount of one or both of the chemical concentrate and the diluent provided to the mix
chamber to adjust a concentration of chemical concentrate in the dilution in response to a
change in an environmental factor affecting a physical environment to be cleaned using

the dilution.

[0008] The invention provides, in another aspect, a dispenser system including a source

of chemical concentrate, a mix chamber, and a source of diluent in fluid communication



WO 2016/109405 PCT/US2015/067625

with the mix chamber. The dispenser system also includes a first flow path that is in fluid
communication with the source of chemical concentrate and the mix chamber, and a
second flow path that is in fluid communication with the source of chemical concentrate
and the mix chamber. The second flow path has a metering device to control the amount
of chemical concentrate directed from the source of chemical concentrate to the mix
chamber through the second flow path. A discharge is in fluid communication with the
mix chamber to deliver the dilution to a downstream receptacle. Chemical concentrate
and diluent mix within the mix chamber to form a dilution, and the metering device is
adjustable to increase or decrease flow of chemical concentrate through the second flow
path to modify the concentration of chemical concentrate in the dilution exiting the mix

chamber through the discharge.

[0009] Other features and aspects of the invention will become apparent by

consideration of the following detailed description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a flow diagram illustrating an exemplary system embodying the
invention that selectively adjusts the concentration of chemical concentrate to be mixed

with a diluent.

[0011] FIG. 2 is a flow diagram illustrating another exemplary system embodying the
invention that selectively adjusts the concentration of chemical concentrate to be mixed

with a diluent.

[0012] FIG. 3 is a flow diagram illustrating another exemplary system embodying the
invention that selectively adjusts the concentration of chemical concentrate to be mixed

with a diluent.

[0013] FIG. 4 is a flow diagram illustrating another exemplary system embodying the
invention that selectively adjusts the concentration of chemical concentrate to be mixed

with a diluent.
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[0014] FIG. 5 is a flow diagram illustrating another exemplary system embodying the
invention that selectively adjusts the concentration of chemical concentrate to be mixed

with a diluent.

[0015] Before any embodiments of the present invention are explained in detail, it
should be understood that the invention is not limited in its application to the details or
construction and the arrangement of components as set forth in the following description
or as illustrated in the drawings. The invention is capable of other embodiments and of
being practiced or of being carried out in various ways. It should be understood that the
description of specific embodiments is not intended to limit the disclosure from covering
all modifications, equivalents and alternatives falling within the spirit and scope of the
disclosure. Also, it is to be understood that the phraseology and terminology used herein

is for the purpose of description and should not be regarded as limiting.

DETAILED DESCRIPTION

[0016] The invention illustrated in the Figures and disclosed herein is generally
directed to one or more examples of a system 100, 200, 300, 400, 500 that adjusts the
amount of chemical to be mixed with a diluent. That is, the system, 100, 200, 300, 400,
500 selectively increases or decreases the chemical concentration in a dilution to be

dispensed from the system.

[0017] For ease of discussion and understanding, and for purposes of description only,
the following detailed description will refer to ‘environmental factors.” It should be
appreciated that the term environmental factors may include, but is not limited to,
changes in the environment caused by seasonal changes, general changes in the physical
environment surrounding system 100, 200, 300, 400, 500, the environment in which the
dilution may be used, changes in weather (humidity, temperature, etc.), a weather event, a
forecast of weather, amount of pedestrian traffic, or any other information that would

lead to a change in concentration of the dilution.
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[0018] Referring now to the Figures, FIG. 1 illustrates an exemplary system 100 that
selectively adjusts the concentration of chemical concentrate to be mixed with a diluent.
The system 100 provides a dilution of a chemical concentrate and a diluent. For example,
the chemical concentrate can be a concentrated cleaning chemical that mixes with water
as the diluent. The diluted cleaning chemical is suitable for cleaning surfaces such as a
floor. The system 100 may be used in any desired environment, including commercial,

retail, residential, or industrial.

[0019] The system 100 includes a chemical concentrate source 110 (e.g., a chemical
pack or any suitable container, receptacle, or vessel for retaining a concentrated chemical
or chemical product), a chemical-diluent mix chamber 115, and a primary supply line 120
and a secondary supply line 130 coupled between the source 110 and the mix chamber
115. The source 110 is selectively removable from the system 100 to replace and
replenish the source 110 after the source 110 is depleted. A sensor (e.g., a sensor such as
a pressure switch that detects the presence of a source container or package — referred to
as a source-presence sensor) can be used to determine whether the source 110 is

connected to the system 100.

[0020] The concentrated chemical retained in the chemical concentrate source 110 may
be a homogeneous or heterogeneous material, and may include one or more chemicals or
compounds provided as a mixture. Generally, the concentrated chemical has a
concentration that is greater than the concentration in the dilution that exits system 100.
As will be appreciated, the chemical concentrate can take a liquid form, a solid form
(e.g., powdered or block), or in any other suitable form or state for use in the system 100.
In other embodiments, a separate source 110 that includes the same or different chemicals

may be coupled to each of the supply lines 120, 130.

[0021] As illustrated, the primary supply line 120 is fluidly coupled to the source 110
and the mix chamber 115 to provide a continuous flow of concentrated chemical to the
mix chamber 115, although a valve or other control mechanism can be disposed in the

supply line 120 (e.g., to shutdown flow of chemical concentrate in the system 100) to
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control flow of chemical concentrate to the mix chamber 115. The secondary chemical
supply line 130 also is fluidly connected to the chemical concentrate source 110 and the
mix chamber 115. The secondary supply line 130 includes a flow regulator or valve 132
(e.g., a solenoid valve 132). The valve 132 regulates the flow of concentrated chemical
from the chemical concentrate source 110 to the mix chamber 115. The valve 132 has an
open position or ‘on’ state or first position to allow concentrated chemical flow, and a
closed position or ‘off” state or second position to block or inhibit concentrated chemical
flow. The open position of the valve 132 may include any suitable valve position between
the closed position up to, and including, the completely open position to provide different
flow rates of concentrated chemical to the mix chamber 115. The primary and secondary
supply lines 120, 130 may be any suitable conduit for transporting the concentrated

chemical from the chemical concentrate source 110 to the mix chamber 115.

[0022] With reference to Fig. 1, the supply line 120 includes a sensor 131 and each of
the secondary supply lines 130 includes a sensor 133 that is located fluidly between the
source 110 and the mix chamber 115. Each sensor is configured to detect an amount or
concentration of chemical in the respective supply lines 120, 130. As illustrated, the
sensors 133 are located between the source 110 and the valve 132, although the sensors
133 may be located between the valve 132 and the mix chamber 115. The sensors 131,
133 can be any suitable sensor (e.g., optical, electrical or resistive, etc.) that detects an
amount or concentration of chemicals flowing through the supply lines 120, 130 and that
is configured to output a signal indicative of the sensed value. For example, the sensors
131, 133 can optically monitor the supply lines 120, 130 and output signals based on the
detection of product in the supply lines 120, 130 or the presence of air (e.g., air bubbles)
in the supply lines 120, 130. Stated another way, the sensors 131, 133 detect whether the
source 110 is depleted of chemicals, for example, based on the presence (or lack thereof)
of air in the line over a period of time. The source-presence sensor can be used to
determine whether the source 110 has been removed based on whether the product
package is positioned in the system. Removal of the source 110 and subsequent

installation of another source can reset the out-of-product signal. While each supply line
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120, 130 includes a sensor, it should be appreciated that one or more supply lines can be

provided without a sensor.

[0023] The system 100 also includes a diluent supply line 140 that is fluidly coupled to
the mix chamber 115. The diluent supply line 140 is connected to a diluent source, which
may include any suitable source of the diluent, such as a pipe, line, or vessel. One
exemplary diluent includes water, although the diluent may be any suitable or desired
fluid, chemical, compound, or mixture. When flow is active, the diluent supply line 140
provides a continuous flow of diluent to the mix chamber 115, and a valve can be

provided to control diluent flow.

[0024] The mix chamber 115 provides a location for concentrated chemical to mix with
diluent to form a dilution. For example, the mix chamber 115 includes an eductor that
mixes chemical concentrate from the source 110 with the diluent from the supply line 140
to form a dilution having a desired mixture of chemical concentrate and diluent. As will
be appreciated by one of ordinary skill in the art, the eductor 115 has a venturi tube (not
shown) that draws chemical concentrate from one or both of the supply lines 120, 130
and diluent from the diluent supply line 140 to thoroughly mix within the eductor while
minimizing risk of backflow into the supply lines 120, 130, 140. In other examples, the
mix chamber 115 may be any location or assembly suitable for mixing concentrated

chemical with a diluent consistent with the description of the invention herein.

[0025] With continued reference to FIG. 1, the system 100 also includes a discharge
line 160 that fluidly connects the mix chamber 115 with an outlet 170. The discharge line
160 may be any suitable conduit for transporting the dilution from the mix chamber 115
to the outlet 170. Also, as illustrated in FIG. 1, the discharge line 160 includes a metering
device 162 (e.g., a flow meter, flow sensor, check valve, solenoid valve, etc.) to meter or
measure the flow of the dilution to the outlet 170. The discharge outlet 170 can have a
nozzle, tap, or any other mechanism that is suitable to discharge dilution into a receptacle
(e.g., a tank, a storage container, a cleaning machine such as an autoscrubber, or another

type of vessel, etc.).
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[0026] As illustrated, the system 100 includes a secondary chemical supply line 130
and associated components (valves, eductors, metering devices, etc.) to provide two
dilutions that have different chemical concentrations. As will be appreciated, the system
100 may include “n” quantity of additional secondary chemical supply lines 130n and
corresponding valves 132n to control flow of chemical concentrate in the respective lines

130n.

[0027] As illustrated in FIG. 1, the system 100 also includes a controller or system
control apparatus 180 that is in operative communication (e.g., wired, wireless
communication) with the valve 132 of the secondary supply line 130 and the sensors 131,
133 of the supply lines 120, 130. The controller 180 may include an input assembly, for
example a switch, selector, or other suitable input device to select a predetermined
concentration of dilution. Based on the input and the current valve position, the controller
180 sends a signal to the valve 132 to open (or remain open) to increase the concentration
of the dilution, or to close (or remain closed) to reduce the concentration of the dilution.
In other examples, the controller 180 may be in communication with one or more of the
eductor 115, diluent supply line 140, an associated diluent supply valve, or any other
device for controlling flow of concentrated chemical and/or diluent. In addition, the
controller 180 can have one or more sensors to detect environmental factors, and
subsequently use information from the sensors to adjust the concentration of the dilution

discharged from the system 100.

[0028] The controller 180 also can be in communication with one or both of a wide
area network (e.g., the Internet) or a local area network to monitor and monitor and
control the system 100 remotely. In one embodiment, the controller 180 includes a non-
transitory memory storage device (e.g., a secure digital (SD) memory card) that holds
data of the system 100 to be transferred to a web server. The data can then be monitored
and controlled (e.g., via a web page or other user interface) using an electronic device
(e.g., computer, tablet, smartphone, or the like.). The user interface can be periodically

updated (e.g., every minute, every second, etc.) with data from the controller 180 to
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monitor and control a current status of the system 100. The controller 180 can include or
be in communication with a local graphical user interface to display information and data
of the system 100. For example, the graphical user interface may display flow rates

through the lines 120, 130, 140, 160 and a condition of the sensors 131, 133.

[0029] In operation of the system 100, concentrated chemical within the source 110 is
delivered through the primary supply line 120 to the eductor 115. The sensor 131 detects
a condition or state of the source 110 via the product flowing through the primary supply
line 120, and the signal indicative of the sensed condition or state is transmitted to the
controller 180. For example, when the source 110 is full or nearly full (e.g., recently
replaced), the controller 180 can indicate this condition based on the lack of air bubbles
in the line 120. In addition, when the source 110 is near empty or is empty, the controller
180 can indicate a near-empty or empty condition so that the product source can be
replenished or replaced. The sensors 131, 133 and the controller 180 allow the sensed
conditions to be remotely monitored via the network. At the eductor 115, the
concentrated chemical mixes with diluent supplied by the supply line 140 to form a
dilution containing a predetermined concentration of chemical. The dilution exits the
eductor 115 through the line 160, where the flow of diluted chemical may be measured

by metering device 162 before discharge through outlet 170.

[0030] The system 100 can increase the chemical concentration in the discharged
dilution by a desired or predetermined amount by actuating the valve 132 to the open
position, which provides an additional flow of concentrated chemical from the source 110
to the eductor 115 through the secondary supply line 130. The sensor 133 functions in the
same manner as the sensor 131 to detect a condition or state of the source 110 via product
flowing through the corresponding line 130. The additional flow of concentrated
chemical increases the concentration of the dilution that exits the eductor 115 through the
discharge line 160 by mixing with the same amount of diluent. The system 100 can
increase the chemical concentration based on instructions provided by a user (e.g., via

remote access over the network to control a position of the valve 132) or autonomously
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based on preset instructions in the controller 180. For example, the change in chemical
concentration in the system 100 can be in response to environmental factors (e.g., a user
response to a change in environmental factors, or based on environmental factors

detected from one or more sensors associated with the system 100).

[0031] When the system 100 operates with both lines 120, 130 providing a flow of
chemical concentrate to the eductor 115 (i.e. with the valve 132 at least partially open),
the concentration of the dilution exiting the eductor 115 can be decreased by a desired or
predetermined amount by actuating the valve 132 to the closed position. By closing the
valve 132, chemical concentrate ceases to flow to the eductor 115 through the secondary
supply line 130. The system 100 can decrease the chemical concentration of the dilution
based on instructions provided by a user, autonomously based on preset instructions in
the controller, or in response to the environmental factors. The controller 180 stores
system data accumulated over time to monitor operation of the system 100 based on a
comparison of real-time or near-real time data with historical data (e.g., to determine
errors that may have occurred or are occurring). For example, the controller 180 can
monitor how much diluent is typically used to deplete the source 110 (e.g., based on the
amount of diluent flowing through the line(s) 120, 130, the diluent pressure, etc.). From
this data, the controller 180 can diagnose operation of the system 100 to determine
whether more or less diluent has been used to deplete the source 110 (e.g., define a trend
over time for the system 100). In this example, an indication that a higher-than-normal or
a lower-than-normal amount of water has been used to deplete the source 110 can

indicate that the dilution setting is incorrect.

[0032] It should be appreciated that the minimum or lowest chemical concentration of
the dilution is predetermined by the dilution ratio of concentrated chemical provided by
the primary supply line 120 and diluent provided by the diluent supply line 140 to the
eductor 115. The concentration may be increased by providing additional concentrated
chemical via one or more secondary supply lines 130a-n without increasing the amount

of diluent being mixed with the concentrated chemical. Additional secondary supply lines

10
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130n may be provided from the chemical concentrate source 110 to the mix chamber 115

to provide further adjustability to the chemical concentration of the dilution.

[0033] FIG. 2 illustrates an exemplary system 200 that selectively adjusts the amount of
dilution that can be delivered to the system outlet 170 and that can also adjust the amount
of chemical concentrate in the dilution. Except as described below, the system 200 is the

same as the system 100 and common elements are given the same reference numerals.

[0034] Referring to FIG. 2, the system 200 includes the chemical concentrate source
110, the chemical-diluent mix chamber 115, the primary chemical supply line 120, the
diluent supply line 140, the discharge line 160, and a plurality of secondary chemical
supply lines 230a, 230b that are fluidly coupled between the source 110 and the system
outlet 170. The system 200 also includes sensors 231, 233 that are the same as sensors
131, 133, respectively. The supply lines 230a, 230b fluidly connect the chemical source
110 with a respective mix chamber 234a, 234b. Preferably, the mix chambers 234a, 234b
are eductors that are the same as the eductor 115. Respective diluent supply lines 140a,

140b are connected to the eductors 234a, 234b.

[0035] In one example, the eductors 234a, 234b are the same such that the amount of
chemical concentrate and the amount of diluent mixed in each eductor 234a, 234b are the
same. In another example, one or both of the eductors 234a, 234b can be different from
the eductor 115 and each other such that the amount of chemical concentrate and the
amount of diluent mixed in each eductor 234a, 234b is different. That is, the mixture ratio
of diluent and chemical concentrate differs between at least two of the eductors 115,
234a, 234b. In this example, the dilution exiting at least one of the eductors 115, 234a,
234b has a different chemical concentration such that the chemical concentration of the
dilution exiting through the outlet 170 can be adjusted (increased or decreased) a desired
or predetermined amount in addition to providing a higher amount of dilution to the

outlet 170.

11
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[0036] Each supply line 230a, 230b also includes a valve 232a, 232b that is the same as
valve 132. The valves 232a, 232b are disposed downstream of the chemical source 110
and upstream of the eductors 234a, 234b to control flow of chemical concentrate to the
eductors 234a, 234b. Respective discharge lines 236a, 236b fluidly connect the
corresponding eductor 234a, 234b to the outlet 170. Each discharge line 236a, 236b has a
metering device 238a, 238b that is disposed downstream of the eductor 234a, 234b and
upstream of the outlet 170. As illustrated, the metering devices 238a, 238b are the same

as the metering device 162, although the metering devices 238a, 238b can be different.

[0037] As illustrated, the system 200 includes two secondary chemical supply lines
230a, 230b and associated components (valves, eductors, metering devices, etc.) to
provide dilutions that have different chemical concentrations. Like the system 100, the
system 200 may include “n” quantity of additional secondary chemical supply lines 230
and corresponding diluent supply lines 140, valves 232, eductors 234, discharge lines
236, and metering devices 238. Each additional supply line 230n and the components

associated with the supply line 230n are the same as supply lines 230a, 230b.

[0038] FIG. 2 shows that the discharge lines 236a-n connect or direct the dilution to a
combined or merged discharge line 240 that directs the dilutions received from the
eductors 234a, 234b to the outlet 170 separate from the dilution delivered to the outlet
170 by the discharge line 160. In another example, the discharge lines 236a, 236b may
combine into a single discharge line that fluidly combines with the dilution in the
discharge line 160. In yet another example, the discharge lines 236a, 236b may separately
fluidly combine into the discharge line 160 or the outlet 170. In a further example, one or
more of the additional supply lines 230a-n can be selectively fluidly connected to the
eductor 115 and to the eductor 234a-n in parallel. In this example, a bypass line fluidly
connects the supply line 230a-n to the eductor 115, and another valve (not shown)
cooperates with the valve 232a-n to control the flow of chemical concentrate to the

eductors 115, 232a-n.

12
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[0039] As will be appreciated, the additional eductors 234a-n are optional and not
necessary for the system 200 to operate. More specifically, the secondary supply lines
230a-n can directly fluidly communicate chemical concentrate to the eductor 115 rather
than fluidly couple to a separate eductor 234a-n. Likewise, the secondary supply lines
230a-n may fluidly connect and combine into a single eductor 234 in parallel with the
eductor 115, rather than to separate secondary eductors 234a, 234b. In such variations of
the system 200, some of the components (e.g., additional eductors, separate metering

devices, etc.) discussed with regard to the system 200 may not be used.

[0040] The system 200 also includes the controller 180 that is in communication with
the valves 232a-n to control flow of chemical concentrate through the supply lines 230a-n
and is in communication with a sensor 233 and the sensors 233 to detect one or more
conditions of the system 200 (e.g., the existence or quantity of concentrate flowing
through the supply lines 120, 230a-n). Depending on the input into the controller 180
(autonomously or user-initiated) and the state of the system 200 (i.e. which valves 232a-n
are closed), the controller 180 sends a signal to open or close one or both valves 232a,
232b. The controller 180 also may be in communication with one or more of the eductors
115, 234a-n, valves in the diluent supply line 140, 140a-n, or any other device that
provides control within the system 200. The controller 180 also can be in communication
with one or more sensors to detect environmental factors that may form the basis of
control of the system 200, or environmental factors can be transmitted to the controller
180 in other ways to facilitate control and adjustment of the chemical concentration in the

dilution at the outlet 170.

[0041] In operation of system 200, concentrated chemical is delivered to the eductor
115 through the primary supply line 120. At the eductor 115, the concentrated chemical
mixes with diluent supplied by the supply line 140 to form a dilution that has a first
predetermined chemical concentration (determined by the amount of chemical
concentrate delivered by the supply line 120) to the outlet 170. The dilution exits the
eductor 115 through the line 160 and is discharged through the outlet 170.

13
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[0042] Depending on the specifics of the system 200 consistent with the foregoing
description, the system 200 can 1) selectively increase the amount of the dilution exiting
through the outlet 170 without increasing or decreasing the chemical concentration of the
dilution, 2) selectively increase the chemical concentration of the dilution to a desired or
predetermined amount without increasing the amount of dilution discharged through the
outlet 170 (e.g., using a bypass line in one or more of the secondary lines 230a-n), or 3)
selectively increase both the amount of dilution and the chemical concentration of the
dilution by actuating one or more of the valves 232a-n to the open position. Opening one
or more of the valves 232a-n provides one or more additional flows of concentrated
chemical from the source 110 to the outlet 170 through the respective supply lines 230a-
n. Depending on the mixture ratio of diluent and chemical concentrate in the eductors
234a-n, The additional dilution from the discharge lines 236a-n mixes with the dilution
from the discharge line 160. Depending on the mixture ratios of each dilution that is
provided to the outlet 170, the amount of dilution or the amount of dilution and the
chemical concentration of the dilution can increase at the outlet 170. The system 200 can
increase one or both of the amount of dilution and chemical concentration based on
instructions provided by a user or autonomously based on preset instructions provided by
the controller 180. For example, the change in chemical concentration in the system 200
can be in response to environmental factors (e.g., a user response to a change in
environmental factors, or based on environmental factors detected from one or more

sensors associated with the system 200).

[0043] When the system 200 is operating with one or more of the lines 230a-n
providing a flow of chemical concentrate to the outlet 170 (i.e. one or more of the valves
232a-n is at least partially open), the amount of chemical concentrate in the dilution, the
amount of dilution, or both, can be decreased by a desired or predetermined amount by
actuating one or more of the valves 232a-n to the closed position. By closing the valves
232a-n, the flow of chemical concentrate and diluent is reduced (or ceases) through the
respective supply lines 230a-n that have been closed. The system 200 may increase or

decrease the chemical concentration of the dilution and/or the amount of dilution for the
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same reasons described with regard to the system 100 (e.g., based on user instructions,
autonomously based on preset instructions in the controller 180, in response to
environmental factors, or based on environmental factors detected from one or more

associated sensors).

[0044] FIG. 3 illustrates another exemplary system 300 that selectively adjusts the
concentration of chemical concentrate to be mixed with a diluent. The system 300 is

similar to the system 100, and common elements are given the same reference numerals.

[0045] Referring to FIG. 3, the system 300 includes the chemical concentrate source
110, the first mix chamber or eductor 115, the chemical supply line 120, and a sensor 331
(the same as sensor 131) that is coupled to the supply line 120. The chemical supply line
120 branches into primary and second supply lines 320, 330. The primary supply line 320
is fluidly coupled between the source 110 and the first mix chamber 115.

[0046] The primary supply line 320 fluidly couples the source 110 with the eductor 115
to provide a continuous flow of concentrated chemical to the eductor 115, although a
valve or other control mechanism can be disposed in the supply line 120 or the supply
line 320 (e.g., to shutdown flow of chemical concentrate in the system 100) to control
flow of chemical concentrate to the eductor 115. As illustrated, the primary supply line
320 includes a metering device 162 that is disposed downstream of the chemical
concentrate source 110 and upstream of the eductor 115 to measure or meter the flow of

concentrated chemical to the eductor 115.

[0047] The second supply line 330 supplies concentrated chemical from the chemical
concentrate source 110 to one or more valves 332a-c. More specifically, the second
supply line 330 branches into a plurality of chemical supply lines 331a-c, and each
supply line 331a-c directs chemical concentrate to the respective valves 332a-c. The
valves 332a-c are disposed in a parallel arrangement and are illustrated as latching
solenoid valves by way of example only. It should be understood that the valves 332a-c

can be any suitable valve to allow or restrict flow of concentrated chemical.
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[0048] Each valve 332a-c includes a concentrated chemical outlet line 333a-c, and a
metering device 334a-c is disposed in each chemical line 333a-c. The chemical lines
333a-c combine or join to form a single chemical line 335. In another example, the
second supply line 330 may fluidly connect the chemical concentrate source 110 to a
single valve 332. The quantity of valves 332 can vary and is selected to provide

adjustment of the chemical concentration of the dilution.

[0049] With continued reference to FIG. 3, a diluent is fluidly connected to the eductor
115 by a diluent supply 340 that branches into a first diluent supply line 341, and a
diluent supply valve 342 adjusts or controls the flow of diluent to the eductor 115. The
valve 342 can be the same or different relative to the valve 132. The first discharge line
160 fluidly connects the eductor 115 to the system outlet 170. The diluent supply 340
also branches into a second diluent supply line 343 that has a second diluent supply valve

344 to adjust or control the flow of diluent to a second mix chamber or eductor 350.

[0050] The eductor 350 is fluidly connected to the valves 332a-c by the chemical line
335 so that chemical concentrate can be mixed with diluent in the eductor 350. A second
discharge line 360 fluidly connects the eductor 350 with the system outlet 170. Although
the first and second discharge lines 160, 360 are illustrated as connecting together into a
single line prior to or upstream of the system outlet 170, the discharge lines 160, 360 may

separately connect to the outlet 170.

[0051] The system 300 also includes the controller 180 that is in communication with
the sensor 331, the valves 332a-c, and the diluent supply valves 342, 344. The controller
180 sends signals to the valves 332a-c and the diluent supply valves 342, 344 to control
the valves based on the desired mixture of diluent and concentrated chemical at the outlet
170. To increase the concentration of chemical concentrate in the dilution, the controller
180 is programmed to 1) open one or more of the valves 332a-c to increase the flow of
chemical concentrate, 2) at least partially close one or both of the diluent supply valves
342, 344 to reduce the flow of diluent, or 3) open one or more of the valves 332a-c and at

least partially close the valves 342, 344, To decrease the concentration of chemical

16



WO 2016/109405 PCT/US2015/067625

concentrate in the dilution, the controller 180 is programmed to 1) close one or more of
the valves 332a-c to decrease (or eliminate) the flow of chemical concentrate, or 2) open
(or further open) one or both of the diluent supply valves 342, 344 to increase the flow of
diluent. In other examples, the controller 180 may be in communication with one or more
of the eductors 115, 350, or any other suitable device, to control flow of concentrated
chemical and/or diluent. Furthermore, the controller 180 can be in communication with
one or more sensors to detect environmental factors, and to use information from the

sensors to adjust the concentration of the dilution discharged from the system 300.

[0052] In operation of the system 300, concentrated chemical is delivered through the
primary supply line 320 to the eductor 115. The flow of concentrated chemical through
line 320 is measured or metered by metering device 162. At the eductor 115, the
concentrated chemical passes through the eductor 115 without dilution (if diluent supply
valve 342 is closed), or mixes with diluent supplied by the first diluent supply line 341 to
form a dilution containing a predetermined concentration of chemical. After discharge
from the eductor 115, the dilution (or concentrated chemical if not mixed with a diluent)
travels through the discharge line 160 to the outlet 170 for discharge from the system
300.

[0053] The system 300 can selectively increase the chemical concentration in the
discharged dilution in several ways as described above. First, by actuating one or both of
the diluent supply valves 342, 344 to the closed position, the system 300 reduces (or
eliminates) diluent flow to the eductors 150, 350. The reduction (or elimination) of
diluent flow increases the concentration of the dilution that exits the eductors 150, 350 by
mixing with the predetermined amount of concentrated chemical flowing through the
system 300. Second, by actuating one or more of the valves 332a-c to the open position,
the system 300 provides an additional flow of concentrated chemical from the source 110
to the eductors 150, 350 through the respective supply lines 333a-c. The additional flow
of concentrated chemical can increase the concentration of the dilution discharged

through the outlet 170 by mixing with the same amount of diluent. Either way, the system
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300 may increase the chemical concentration based on instructions provided by a user,
autonomously based on preset instructions in the controller, or in response to the

environmental factors.

[0054] The system 300 also selectively decreases the chemical concentration in the
discharged dilution in response to a user input or environmental factors (manually input
or sensed). First, by actuating one or both of the diluent supply valves 342, 344 to the
open position, the system 300 can increase diluent flow to the eductors 150, 350. The
increase of diluent flow decreases the concentration of the dilution that exits the eductors
150, 350 by mixing with the same amount of concentrated chemical. Second, when the
system 300 is operating with line 333a-c providing a flow of chemical concentrate to the
eductor 350, one or more of the valves 332a-c can be closed to decrease (or cease) the
additional flow of chemical concentrate through one or more of the lines 333a-c to the
eductor 350. The reduction in chemical concentrate flow to the eductor 350 decreases the
dilution concentration at the outlet 170 by mixing with the same amount of the dilution

from the discharge line 160.

[0055] It should be appreciated that the minimum or lowest chemical concentration of
the dilution is predetermined by the dilution ratio of concentrated chemical provided by
one of the supply lines 320, 330 and diluent provided by the corresponding diluent supply
line 341, 343 to the eductors 115, 350. The chemical concentration of dilution may then
be increased by additional chemical concentrate from the other supply line 320, 330,
and/or reduction of diluent from the diluent supply lines 341, 343. The system 300 may
increase or decrease the chemical concentration of the dilution for similar reasons as
system 100, including based on user instructions, autonomously based on preset
instructions in the controller 180, in response to environmental factors, or based on

environmental factors detected from one or more associated sensors.

[0056] FIG. 4 illustrates another exemplary system 400 that selectively adjusts the
concentration of chemical concentrate to be mixed with a diluent. The system 400 is

similar to the system 100, and common elements are given the same reference numerals.
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[0057] Referring to FIG. 4, the system 400 includes the chemical concentrate source
110, the first mix chamber or eductor 115, the chemical supply line 120, the discharge
line 160, and the system outlet 170. The chemical supply line 120 branches into primary
and second supply lines 420, 430. The first supply line 420 includes a non-return valve or
check valve 434, which can include a metering tip (not shown). Downstream of the check
valve 434, the first supply line 420 includes a line portion 436 that fluidly connects the
check valve 434 to the eductor 115.

[0058] The second supply line 430 includes a flow regulator or valve 442 (e.g., a
latching solenoid valve) to control additional chemical concentrate flow to the eductor
115. In general, the valve 442 may be any suitable valve to allow or restrict flow of
concentrated chemical. The second supply line 430 also includes a check valve 444 that
is disposed downstream of the valve 442 and upstream of the eductor 115. The check
valve 444 is the same as check valve 434, and a line portion 446 fluidly couples the check
valve 444 to the eductor 115. The line portions 436, 446 combine to form a single
concentrated chemical inlet line 450 to provide a combined amount of chemical
concentrate to the mix chamber 115. In other examples, the line portions 436, 446 may

individually fluidly connect directly to the mix chamber 115.

[0059] The system 400 also includes the diluent supply line 140 that fluidly couples a
diluent source to the eductor 115. The diluent source may be any suitable source of the
diluent, such as a pipe, line, or vessel. One example of a diluent includes water, although
the diluent may be any suitable or desired fluid, chemical, compound, or mixture. When
chemical concentrate flow is active, the diluent supply line 140 provides a continuous
flow of diluent to the eductor 115, and a valve can be provided to control diluent flow.

The discharge line 160 fluidly connects the eductor 115 with the system outlet 170.

[0060] The system 400 further includes the controller 180 that is in communication
with a sensor 433 (the same as sensor 131) to determine chemical product flow, and with
the valve 442 of the second supply line 430 to control the valve position to adjust the

amount of chemical concentrate that is mixed with diluent in the eductor 115 in the same
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manner that the controller 180 controls the valve 332 described with regard to FIG. 3.
More specifically, the controller 180 is programmed to open or close the valve 442 to
increase the concentration of the dilution or to decrease the concentration of the dilution,

respectively, based on environmental factors or user input.

[0061] In operation of the system 400, chemical concentrate is delivered through the
chemical supply line 120 to the eductor 115 via the first supply line 420. Diluent mixes
with the concentrated chemical in the eductor 115 to form a dilution that is discharged
through the outlet 170. The system 400 can increase the chemical concentrate in the
discharged dilution by a desired or predetermined amount by actuating valve 442 to an
open position, which provides an additional flow of chemical concentrate from the source
110 to the eductor 115 through the second supply line 430. The additional flow of
chemical concentrate increases the concentration of the dilution that exits the eductor 115
through the discharge line 160 by mixing with the same amount of diluent. The system
400 may increase the chemical concentration of the dilution based on instructions
provided by a user, autonomously based on preset instructions in the controller, or in

response to environmental factors.

[0062] When the system 400 is operating with both lines 420, 430 providing a flow of
chemical concentrate to the eductor 115, the concentration of the dilution exiting the
eductor 115 can be decreased by a desired or predetermined amount by actuating valve
442 to the closed position. By closing the valve 442, chemical concentrate stops flowing
to the eductor 115 through the second supply line 430. The system 400 can decrease the
chemical concentration of the dilution for similar reasons as the increase in chemical

concentration.

[0063] It should be appreciated that the minimum or lowest chemical concentration of
the dilution is predetermined by the dilution ratio of chemical concentrate provided by
one of supply lines 420, 430 and diluent provided by the diluent supply line 140 to the
eductor 115. The concentration of the dilution may be increased by providing additional

chemical concentrate via the other respective supply line 420, 430 without increasing the
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amount of diluent. The system 400 may increase or decrease the concentration of the
dilution for similar reasons as systems 100, 200, 300 including based on user instructions,
preset instructions in the controller 180, in response to environmental factors, or based on

environmental factors detected from one or more associated sensors.

[0064] FIG. S illustrates another exemplary system 500 that selectively adjusts the
concentration of chemical concentrate to be mixed with a diluent. The system 500 is

similar to the system 100 described with regard to FIGS. 1-4.

[0065] Referring to FIG. 5, the system 500 includes a chemical concentrate source 510
(e.g., similar to the concentrate source 110) and a chemical supply line 515. The chemical
supply line 515 branches into a first chemical supply line 520 that has a non-return valve
522 (e.g., a check valve), and a second chemical supply line 530 that has a non-return
valve 532 (e.g., a check valve) and that fluidly connects the check valve 532 to a
metering device 536 (e.g., a pump such as a peristaltic pump, etc. — the metering device
will be referred to herein as the “pump 536” for purposes of description). A chemical

discharge line 538 is fluidly connected to a discharge side of the pump 536.

[0066] A sensor 533 is disposed in the supply line 515 to detect a condition or state of
the source 110 via the product flowing through the primary supply line 515. The sensor
533 also may be electronically coupled to one or more indicators (e.g., light emitting
diodes or “LEDs”, alert messages, etc.) to indicate a condition of the source 510 (e.g.,
whether product is flowing, status of the source 110 — full, near-empty, or empty, etc. —
chemical product consumption, etc.) to a user (locally via the LEDs or remotely via the

network).

[0067] A diluent supply line 540 fluidly couples a diluent source (not shown) to the
system 500. The diluent source may be any suitable source of the diluent, such as a pipe,
line, or vessel. One example of a diluent includes water, although the diluent may be any
suitable or desired fluid, chemical, compound, or mixture. The diluent supply line 540

has a first metering device 542 (e.g., a flow meter, a flow sensor, a flow switch, a check
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valve, a solenoid valve, etc.) to meter or measure the flow of the diluent. The first
metering device 542 may also regulate a flow rate or pressure of diluent traveling through
the diluent supply line 540 (e.g., to compensate for a flow rate or pressure of diluent that
is too low or too high). The metering device 542 may also function as a filter to filter
diluent traveling through the diluent supply line 540. Downstream of the metering device
542, the diluent supply line 540 branches into a first diluent supply line 544 and a second
diluent supply line 546.

[0068] With continued reference to FIG. 5, the first chemical supply line 520 and the
first diluent supply line 544 separately fluidly connect to a mixing or proportioner
dispensing assembly 550 (referred to herein as the “proportioner assembly” for purposes
of description) to provide chemical and diluent, respectively, to the proportioner
assembly 550. One exemplary proportioner assembly 550 includes the QuattroSelect®
System manufactured by Diversey, Inc. (Sturdevant, Wisconsin), although other
proportioner assemblies can be implemented in the system 500. As illustrated, the
chemical concentrate source 510 is disposed in the proportioner assembly 550. It will be
appreciated that the proportioner assembly 550 can include additional sources of

chemical concentrate.

[0069] The first chemical supply line 520 fluidly connects to a selector valve 554 of the
proportioner assembly 550. Although the illustrated system 500 includes one selector
valve 554, it will be appreciated that additional selector valves can be implemented in the
system 500. The illustrated selector valve 554 can be manually or automatically actuated
to select the type of chemical concentrate to be mixed with diluent flowing through the
proportioner assembly 550. The sensor 533 can be operatively connected (e.g.,
electrically, electronically, wired, or wireless) to one or more indicators that cooperate
with the selector valve 554 so that when the valve 554 points to a source, the indicator is
visible to a user to visually inform the user whether the source has been depleted.
Additional sensors similar to sensor 533 can be used to indicate the condition of other

sources. The selector valve 554 selectively directs (based on the actuation position of the
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valve 554) chemical concentrate from the source 510 to mix chambers 556 (two mix
chambers 556a, 556b are shown in FIG. 5). The mix chambers 556 can include eductors
(e.g., the same or similar to the eductor 115) or another type of mix chamber. The
position of the selector valve 554 determines which chemical concentrate (i.e. from the
source 510 or another source) is fluidly connected to the mix chambers 556 (referred to

hereinafter as “eductors” for purposes of description).

[0070] The first diluent supply line 544 enters the proportioner assembly 550 and
branches into one or more diluent supply lines 558 (two exemplary supply lines 558a,
558b are shown). Each diluent supply line 558 is fluidly connected to a corresponding
eductor 556. A valve or flow switch 560 (referred to herein as a “flow switch” for
purposes of description) is coupled to each eductor 556 to control the diluent flow
through the eductor 556. As illustrated, each eductor 556 includes a corresponding flow
switch 560, although it will be appreciated that one flow switch 560 can be used to
control flow through both eductors 556.

[0071] Each flow switch 560 can be activated automatically or manually (e.g., by
actuation of a lever, a trigger, a button, etc.). Chemical concentrate from the supply line
520 mixes with diluent in one of the eductors 556 based on the flow switch 560 that has
been activated. The amount of diluent flow provided to the eductors 556 can be
controlled by the flow switches 560a, 560b. The amount of diluent flow through the
eductors 556 determines the amount of chemical concentrate that is provided through the
supply line 520. Each eductor 556 is fluidly connected to a first outlet 570 by a
corresponding discharge line 572. Although FIG. 5 illustrates two separate outlets 570a,
570b (e.g., for a bottle fill and a bucket fill, respectively), it will be appreciated that the
eductors 556 can be fluidly connected to a single outlet 570. Also, the discharge outlet
570 can have a nozzle, tap, or any other mechanism that is suitable to discharge dilution
into a receptacle (e.g., a tank, a storage container, a cleaning machine such as an

autoscrubber, or another type of vessel, etc.).
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[0072] The second diluent supply line 546 fluidly connects the diluent source to a mix
chamber 574 (e.g., a reservoir, a tank, or another type of chamber in which the diluent
and chemical concentrate can be mixed, referred to herein generically as “chamber” for
purposes of description). Although the system 500 is illustrated with the chamber 574
positioned above the proportioner assembly 550 (to utilize gravity to discharge the
dilution from the chamber 574), it will be appreciated that the chamber 574 can be

positioned at any suitable or desired location relative to the proportioner assembly 550.

[0073] With continued reference to FIG. 5, the second diluent supply line 546 has a
flow regulator or valve or switch 576 (e.g., a solenoid valve) and a metering device 578
(e.g., a flow meter, a flow sensor, a flow switch, a check valve, a solenoid valve, etc.) to

control and determine the diluent flow through the second diluent supply line 546.

[0074] The chemical discharge line 538 (via the second chemical supply line 530 and
the pump 536) and the second diluent supply line 546 separately fluidly connect to the
chamber 574 to provide chemical concentrate and diluent, respectively, to the chamber
574. The chemical concentrate and the diluent mix in the chamber 574 and the diluent-
chemical mixture (i.e. dilution) can be dispensed through a second discharge outlet 580
(e.g., via a discharge line 584). The second outlet 580 can be the same as or different
from the first outlet 570. For example, the second outlet 580 can include a similar or
different tap, nozzle, or any other device suitable to discharge dilution (e.g., the end of a
hose) for filling a receptacle (e.g., a tank, a storage container, a cleaning machine such as
an autoscrubber, or another type of vessel, etc.). For purposes of the claims, the term
“discharge” is meant to encompass any fluid line (e.g., discharge lines 160, 240, 360,
572) or outlet (e.g., outlets 170, 570, 580) that is coupled to the mix chamber (e.g.,
chamber 115, 234, 350, 556, 574) through which the dilution is directed from the mix

chamber.

[0075] As illustrated, the diluent supply line 540 provides a continuous flow of diluent
to the proportioner assembly 550 via the first diluent supply line 544. The flow switch

576 ensures dilution accuracy so that when proportioner system 550 is in use, the switch

24



WO 2016/109405 PCT/US2015/067625

576 prevents diluent flow to the tank 574. When the flow switch 576 is activated (e.g.,
open), the diluent supply line 540 also provides a continuous flow of diluent to the
chamber 574 through a valve 582 via the second diluent supply line 546. That is, when
the flow switch 576 is activated, diluent flows concurrently to the proportioner assembly
550 and the chamber 574. Optionally, the illustrated system 500 can include a diluent
stop feature (e.g., a valve) that controls diluent flow to the proportioner assembly 550.
The valve 582 is coupled to a float 583 that is buoyant in the diluent in the chamber 574.
The valve 582 is configured to stop diluent from flowing into the chamber 574 when the
diluent reaches a predetermined maximum level (based on a position of the float 583). It
will be appreciated that the float 583 can be connected to the flow switch 576 so that a

separate valve is unnecessary for controlling diluent flow into the tank 574.

[0076] The chemical concentrate flow provided by the pump 536 to the chamber 574 is
based on the diluent flow provided to the chamber 574 and a targeted concentration for
the resultant dilution. To facilitate control of the chemical concentrate flow, the system
500 includes a control system that has a controller 590 (e.g., the same as the controller
180) that is in communication with and operatively coupled to components of the system
500 (e.g., the valves, the flow switches, the flow meters, the pump, the sensors, etc.) to
control the proportioner assembly 550 as well as delivery of the chemical concentrate and
diluent to the chamber 574. More specifically, the controller 590 measures the condition
of the source 510 via the sensor 533, the diluent flow via inputs from one or more of the
flow meter 542, the position of the valve 576, the flow switch 576, and the valve 582, and
the controller responsively controls the pump 536 (e.g., the speed of the pump 536) to

discharge a proportional amount of chemical concentrate into the chamber 574.

[0077] To increase or decrease the concentration of chemical concentrate in the dilution
at the first outlet 570, the controller 590 can be programmed to alter the amount of
chemical concentrate delivered from the source 510. Furthermore, and like the controller

180, the controller 590 can be in communication with one or more sensors to detect
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environmental factors, and to use information from the sensors to adjust the concentration

of the dilution discharged through the outlet 570.

[0078] To increase the concentration of chemical concentrate in the dilution at the
second outlet 580, the controller 590 can be programmed to 1) increase the speed of
pump 536 to increase the flow of chemical concentrate to the chamber 574, 2) at least
partially close the switch 576 to decrease (or eliminate) the flow of diluent, or 3) some
combination of both 1) and 2). To decrease the concentration of chemical concentrate in
the dilution at the second outlet 580, the controller 590 can be programmed to 1) decrease
the speed of pump 536 to decrease (or eliminate) the flow of chemical concentrate to the
chamber 574, or 2) at least partially open (or further open) the switch 576 to increase the
flow of diluent. Furthermore, and like the controller 180, the controller 590 can be in
communication with one or more sensors to detect environmental factors and to use
information from the sensors to adjust the concentration of the dilution discharged from

the system 500.

[0079] In operation of the system 500, chemical concentrate from the source 510 is
delivered through the chemical supply line 515 to the proportioner assembly 550 by the
first supply line 520 when the selector valve 554 is placed in the designated position for
fluid communication with the source 510. In response to diluent flow through one of the
eductors 556 (e.g., activated by a desired flow rate of dilution through the outlet 570),
chemical concentrate from the source 510 flows through the selector valve 554 to the
eductor 556 through which diluent flows. Diluent and chemical concentrate mix within
the eductor 556 to form a dilution that is discharged through the outlet 570. The chemical
concentration of the dilution will vary depending on the amount of chemical concentrate
supplied to the eductor 556. The system 500 may increase or decrease the chemical
concentration of the dilution discharged through the discharge outlet 570 based on
instructions provided by a user, autonomously based on preset instructions in the
controller, in response to environmental factors, or a combination of instructions and

factors.
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[0080] The flow rate of the resultant dilution is determined by the flow switch 560a,
560b that has been activated (e.g., by pressing a lever or trigger or button). The eductors
556a, 556b are appropriately sized to provide different diluent flow rates (e.g., a high
flow rate and a low flow rate). Depending on the desired flow rate, which is indicated by
actuation of the appropriate switch 560a, 560b, the selector valve 554 will provide

chemical concentrate to the corresponding eductor 564a, 564b.

[0081] During operation, chemical concentrate also (or alternatively) can be delivered
through the chemical supply line 515 to the pump 536 by the second supply line 530. The
pump 536 delivers chemical concentrate to the chamber 574 based on the diluent flow to
the chamber 574 from the diluent supply line 546 and a targeted concentration of the
dilution. In the chamber 574, the diluent mixes with the chemical concentrate to form the

dilution that is discharged through the second outlet 580.

[0082] The system 500 can increase the chemical concentrate in the dilution discharged
from the second outlet 580 by a desired or predetermined amount by decreasing the
diluent flow from the diluent supply line 540 (via adjustment of the flow switch 576),
increasing the speed or output of the pump to provide more chemical concentrate, or
both. The reduced flow of diluent and/or the greater flow of chemical concentrate
increases the concentration of the dilution by mixing the same or a greater amount of

chemical concentrate with less or the same amount of diluent, respectively.

[0083] The system 500 can decrease the chemical concentrate in the dilution discharged
from the second outlet 580 by a desired or predetermined amount by increasing the
diluent flow from the diluent supply line 540 (via adjustment of the flow switch 578),
decreasing the speed or output of the pump to provide less chemical concentrate, or both.
The increased flow of diluent and/or reduced flow of chemical concentrate decreases the
concentration of the dilution by mixing the same or a lesser amount of chemical
concentrate with more or the same amount of diluent, respectively. The system 500 can

increase or decrease the chemical concentration of the dilution discharged through the
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discharge outlet 580 based on instructions provided by a user, autonomously based on

preset instructions in the controller, or in response to environmental factors.

[0084] As will be appreciated by the foregoing description, the systems 100, 200, 300,
400, 500 can dilute a chemical concentrate to different concentrations to provide
adequate chemical to clean an environment (e.g., a floor). The system 100, 200, 300, 400,
500 defines a dispenser system that can be manually or automatically controlled to alter
chemical dilution levels based on desired adjustments or in view of predetermined
conditions (e.g., environmental factors such as a weather event or forecast of weather,
changes in weather, humidity, or temperature, seasonal changes, amount of pedestrian
traffic, changes in the physical environment, or any other information etc.). The system
100, 200, 300, 400, 500 can also be controlled locally or remotely using the controller
180. The dispenser system 100, 200, 300, 400, 500 alters the amount of chemical
concentrate in a dilution via one or more valves disposed in one or more paths that either
reconnect to a single eductor, or that feed chemical concentrate to separate eductors to
adjust the mixture ratio of chemical concentrate and diluent, to increase the quantity of
dilution, or both. More than two flow paths can be provided depending on the variation in

dilution that is desired.
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CLAIMS

1. A dispenser system comprising:

a source of chemical concentrate;

a source of diluent;

a mix chamber in fluid communication with the source of chemical concentrate
via a first line and with the source of diluent via a second line to mix chemical
concentrate and diluent to form a dilution;

one or more metering devices disposed in one or both of the first line and the
second line;

a discharge fluidly coupled to the mix chamber to deliver the dilution to a
downstream receptacle; and

a control system in communication with the one or more metering devices and
programmed to adjust a concentration of chemical concentrate in the dilution via control
of the one or more metering devices based on an environmental factor affecting a

physical environment to be cleaned using the dilution.

2. The dispenser system of claim 1, wherein the environmental factor includes a
weather event, a forecast of weather, a change in weather, a change in humidity, a change
in temperature, a change in season, a change in an amount of pedestrian traffic, or a

change in the physical environment.

3. The dispenser system of claim 1, wherein the control system is programmed to
autonomously adjust the concentration of chemical concentrate in the dilution based on

one or more preset instructions in response to the environmental factor.

4. The dispenser system of claim 1, wherein the first line includes a metering device

defined by a pump to deliver chemical concentrate to the mix chamber.

5. The dispenser system of claim 4, wherein the pump includes a peristaltic pump.
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6. The dispenser system of claim 1, wherein the mix chamber defines a first mix
chamber in the form of an eductor and the dispenser system further includes a second mix
chamber in separate fluid communication with the source of chemical concentrate and the
source of diluent, and wherein the second mix chamber is defined by a reservoir
positioned to separately receive chemical concentrate and diluent from the respective

Sources.

7. The dispenser system of claim 6, wherein the first line is bifurcated into two first
line portions and the second line is bifurcated into two second line portions, wherein one
each of the first line portions and the second line portions directs chemical concentrate
and diluent from the respective sources to the one of the first and second mix chambers,
and wherein the first line portion associated with the second mix chamber is the only line

portion including the one or more metering devices.

8. The dispenser system of claim 1, further comprising another first line in fluid
communication with the source of chemical concentrate, wherein the other first line is the

only first line including the one or more metering devices.

0. A method of adjusting a chemical concentration of a dilution dispensable from a
dispenser system, the method comprising:

mixing chemical concentrate from a chemical concentrate source and a diluent
from a diluent source within a mix chamber to form the dilution;

increasing or decreasing an amount of one or both of the chemical concentrate
and the diluent provided to the mix chamber to adjust a concentration of chemical
concentrate in the dilution in response to a change in an environmental factor affecting a

physical environment to be cleaned using the dilution.

10. The method of claim 9, wherein the environmental factor includes a weather
event, a forecast of weather, a change in weather, a change in humidity, a change in
temperature, a change in season, a change in an amount of pedestrian traffic, or a change

in the physical environment.
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11. The method of claim 9, wherein the increasing or decreasing step includes
autonomously adjusting the amount of chemical concentrate or diluent, or both, via a
control system programmed with preset instructions to change a concentration of

chemical concentrate in the dilution based on the environmental factor.

12. The method of claim 9, further comprising metering the amount of chemical

concentrate provided to the mix chamber without metering the amount of diluent.

13. The method of claim 9, wherein the chemical concentrate source is in fluid
communication with the mix chamber via a first line portion and a second line portion,
the method further comprising metering the amount of chemical concentrate only in the

second line portion.

14.  The method of claim 13, wherein the metering step includes opening or closing

the second line portion based on the environmental factor.

15. The method of claim 9, wherein the increasing or decreasing step includes
pumping the chemical concentrate from the chemical concentrate source to the
mix chamber; and
adjusting the amount of chemical concentrate being pumped in response to a

change in the environmental factor.
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16. A dispenser system comprising:

a source of chemical concentrate;

a mix chamber;

a source of diluent in fluid communication with the mix chamber;

a first flow path in fluid communication with the source of chemical concentrate
and the mix chamber;

a second flow path in fluid communication with the source of chemical
concentrate and the mix chamber, the second flow path including a metering device to
control the amount of chemical concentrate directed from the source of chemical
concentrate to the mix chamber through the second flow path; and

a discharge in fluid communication with the mix chamber to deliver the dilution
to a downstream receptacle,

wherein chemical concentrate and diluent mix within the mix chamber to form a
dilution, and

wherein the metering device is adjustable to increase or decrease flow of chemical
concentrate through the second flow path to modify the concentration of chemical

concentrate in the dilution exiting the mix chamber through the discharge.

17.  The dispenser system of claim 16, wherein the mix chamber includes a single
eductor.
18.  The dispenser system of claim 16, wherein the dispenser system includes a

plurality of second flow paths each having a metering device to adjust the flow of
chemical concentrate through each respective second flow path from the source of

chemical concentrate to the mix chamber.

19.  The dispenser system of claim 16, further comprising a control system in
communication with the metering device, the control system programmed to adjust the
metering device to increase or decrease the flow of chemical concentrate to the mix

chamber based on an environmental factor.
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20.  The dispending system of claim 19, wherein the environmental factor includes a
weather event, a forecast of weather, a change in weather, a change in humidity, a change
in temperature, a change in season, a change in an amount of pedestrian traffic, or a

change in the physical environment.
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