Office de la Propriete Canadian CA 2773412 A1 2011/04/14

Intellectuelle Intellectual Property
du Canada Office (21) 2 773 412
g,lnngL%?rri‘fg:na " mfgtfy”%ya‘r’]‘; " 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
13) A1
(86) Date de depot PCT/PCT Filing Date: 2010/10/05 (51) ClLInt./Int.Cl. B6/7D 7/08(2010.01),

B65G 47/16 (2006.01), GO6F /06 (2006.01)
(71) Demandeur/Applicant:

(87) Date publication PCT/PCT Publication Date: 2011/04/14
(85) Entree phase nationale/National Entry: 2012/03/06 ECOLAB INC.. US
(86) N° demande PCT/PCT Application No.: |IB 2010/054506
(72) Inventeurs/Inventors:
(87) N publication PCT/PCT Publication No.: 2011/042867 MEHUS. RICHARD J., US:

(30) Priorité/Priority: 2009/10/06 (US12/574.111) SHOLES, BRIAN L., US
(74) Agent: CASSAN MACLEAN

(54) Titre : ETALONNAGE AUTOMATIQUE DE SYSTEMES DE DISTRIBUTION DE PRODUIT CHIMIQUE
(54) Title: AUTOMATIC CALIBRATION OF CHEMICAL PRODUCT DISPENSE SYSTEMS

31 ~
| DISPENSER

USER
INTERFACE J

— m—--—-—-—————-‘

38

CONTROLLER |
32 5

- ”’xdjﬁi’l

READER
““'—b CHEMICAL

; PRODUCT(S) | 26
MEMORY | i
e . Jo
¥
DISPENSING
SITE(S)
" 24
FIG. 1 J

(57) Abréegée/Abstract:
Automatic calibration of dispense parameters of a product dispense system Is accomplished via electronic communication of

product information. A chemical product includes an electronically readable tag or label that stores and communicates chemical
product data concerning the chemical product to a chemical product dispenser. The chemical product data may include, for
example, the name of the chemical product, the type or class of the chemical product, manufacturing information regarding the
chemical product (e.g., manufacturing date, location, serial number, lot number, etc.), concentration of active ingredient(s), weight,
volume, viscosity, density, hardness, specific gravity, shape, color, and/or other data concerning the chemical product. A controller
within the dispenser automatically calibrates the dispense parameters based on the chemical product data.
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(57) Abstract: Automatic calibration of dispense parameters of a product dispense system 1s accomplished via electronic commu-
nication of product mmformation. A chemical product includes an electronically readable tag or label that stores and communicates

chemical product data concerning the chemical product to a chemical product dispenser. The chemical product data may include,
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chemical product (e.g., manufacturing date, location, serial number, lot number, etc.), concentration of active ingredient(s),
weight, volume, viscosity, density, hardness, specific gravity, shape, color, and/or other data concerning the chemical product. A
controller within the dispenser automatically calibrates the dispense parameters based on the chemical product data.
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AUTOMATIC CALIBRATION OF
CHEMICAL PRODUCT DISPENSE SYSTEMS

TECHNICAL FIELD

[0001] This disclosure relates to chemical product dispense systems.

BACKGROUND

[0002] A variety of automated chemical product dispensing systems that dispense
chemical products are 1n use today. These chemical products come 1n a variety of
forms, including, for example, tluids, solid product concentrates, powders, pellets, gels,
extruded solids, etc. Automated chemical product dispensers are useful in many
different chemical application systems, including cleaning systems relating to laundry
operations, warewashing operations (e.g., a dishwasher), water treatment operations,
and pool and spa maintenance, as well as other systems, such as food and beverage
operations and agricultural operations. For example, chemical products used in a
warewashing operation may include detergent, de-1onized water, sanitizers, stain
removers, etc. Chemaistry used in agriculture may include without limitation pesticides,
herbicides, hydration agents and fertilizers. Other applications of the present invention
may be used in, without limitation, dairies and dairy farms, (e.g., in teat dips);
breweries; packing plants; pools spas, and other recreational water facilities; water
treatment facilities, and cruise lines. Other chemical products may include without
limitation glass cleaning chemicals, hard surface cleaners, antimicrobials, germicides,
lubricants, water treatment chemicals, rust inhibitors,

[0003] Automated chemical product dispensers can reduce labor and chemistry costs by
automatically delivering predetermined amounts of chemicals in a proper sequence.
Furthermore, some chemical products can be hazardous in concentrated form; therefore,
automated chemical product dispensers reduce the risks of exposure to operators, who
would otherwise measure and deliver the chemical products manually.

[0004] Conventional chemical product dispensing systems are typically programmed

using various dispensing parameters designed to result in the dispensation of a
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predetermined amount of chemical product. An incorrect setting may result in either
too much or not enough chemical product being dispensed. When insufficient chemical
product 1s dispensed, the resulting use solution or other end use chemical product may
be ineffective (such as in the case of laundry, warewashing, or other cleaning
application). When too much of the chemical product 1s dispensed, waste of the
chemical product and/or, in some cases, damage to the articles to which the chemical
product 1s applied may occur. In addition, certain applications, such as sanitizing or
disinfecting, must comply with Federal or State regulations mandating
minimum/maximum concentration of chemical product. If the dispenser settings are

incorrect, these regulations may not be satistied.

SUMMARY

[0005] In general, this disclosure describes automatic calibration of a product dispense
system, such as a chemical product dispense system. The automatic calibration occurs
via electronic communication of product information. A chemical product includes an
electronically readable tag or label that stores and communicates chemical product data
concerning the chemical product. The chemical product data may include, for example,
the name of the chemical product, the type or class of the chemical product,
manufacturing information regarding the chemical product (e.g., manufacturing date,
location, serial number, lot number, etc.), concentration of active ingredient(s) of the
chemical product, a weight of the chemical product, a volume of the chemical product,
a viscosity in the case of a liquid chemical product, a density of a chemical product, a
hardness of a chemical product, a specific gravity of liquid chemical product, and/or
other data concerning the chemical product. A chemical product dispenser includes an
electronic label reader that reads the chemical product data from the electronically
readable label. The chemical product dispenser also includes a controller that
automatically calibrates dispensing parameters based on the chemical product data.
[0006] In one example, a method includes receiving, with a controller of a chemical

product dispenser 1in which 1s loaded a chemical product to be dispensed, chemical
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product data from an electronically readable label associated with the chemical product,
wherein the chemical product data includes a chemical product 1dentitier and a current
amount corresponding to amount of chemical product, and automatically calibrating,
with the controller, at least one dispensing parameter based on the chemical product
data.

[0007] In another example, an apparatus includes a chemical product dispenser that
dispenses a chemical product based on at least one dispense parameter, a reader that
receives chemical product data from an electronically readable label associated with the
chemical product, the chemical product data including chemical product identitying
information, and

a controller that automatically calibrates the at least one dispense parameter based on
the chemical product data.

[0008] The details of one or more examples are set forth in the accompanying drawings
and the description below. Other features, objects, and advantages will be apparent

from the description and drawings, and from the claims.

BRIEF DESCRIPTION OF DRAWINGS

[0009] FIG. 1 is a block diagram illustrating an example chemical product dispense
system that includes automatic calibration ot dispensing parameters.

[0010] FIG. 2 1s a block diagram illustrating an example of chemical product data stored
by an electronically readable label.

[0011] FIG. 3 1s a flowchart illustrating an example process by which controller 32 uses
chemical product data stored on an electronically readable label to automatically
calibrate a product dispense system.

[0012] FIG. 4 1s a block diagram 1illustrating another example chemical product

dispense system that includes automatic calibration of dispensing parameters.
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DETAILED DESCRIPTION

[0013] In general, this disclosure describes automatic calibration (also referred to herein
as auto-calibration) ot a product dispense system, such as a chemical product dispense
system. The calibration occurs via electronic communication of product information. A
chemical product includes an electronically readable tag or label that stores and
communicates chemical product data concerning the chemical product. The chemical
product data may include, for example, the name ot the chemical product, the type or
class of the chemical product, manutacturing information regarding the chemical
product (e.g., manufacturing date, location, serial number, lot number, etc.),
concentration of active ingredient(s) of the chemical product, a weight of the chemical
product, a volume of the chemical product, a viscosity of a chemical product, a density
of a chemical product, a hardness of a chemical product, a specific gravity of a chemical
product, and/or other data concerning the chemical product. A chemical product
dispenser includes an electronic label reader that reads the chemical product data from
the electronically readable label. The chemical product dispenser also includes a
controller that automatically calibrates dispensing parameters based on the chemical
product data.

[0014] Auto-calibration of a chemical product dispensing system may help to account
for variations that can arise during the process of manutacturing the chemical product,
or from changes 1n the product dispensed over the course of its life cycle. For example,
variations during the manufacturing process may result in variations in one or more
chemical product parameters, such as the concentration of active ingredient(s), the
weight, volume, density, hardness, specific gravity, viscosity, etc. Moreover, an
individual chemical product dispenser may dispense a variety ot chemical products
throughout its lifetime. For example, the dispenser may be refilled using a ditferent
chemical product than was installed previously, the dispenser may be refilled with a
chemical product having an updated formulation (e.g., new ingredients or different

concentrations of existing ingredients), or the dispenser may be repurposed and
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theretore be required to dispense a different chemical product or different amount of
chemical product.

[0015] The dispensing parameters may be dependent upon the type, form and chemical
content of the chemical product being dispensed, and also upon the design of the
chemical product dispenser itself. For example, the dispense system may be contigured
to dispense a predetermined volume, weight or mass of the chemical product; may be
configured to dispense the chemical product for a predetermined amount of time; may
be configured to dispense the chemical product until some other measurable threshold 1s
satistied (e.g., such as conductivity or pH of a resulting use solution), or may be
configured according to any other relevant dispensing parameters. In addition, other
dispensing parameters, such as the amount of diluent (e.g., water) 1s to be dispensed,
may also be automatically calibrated based on the chemical product data.

[0016] FIG. 1 is a block diagram illustrating an example chemical product dispenser 31
that includes automatic calibration of dispensing parameters. In the example of FI1G. 1,
chemical product dispenser 31 dispenses one or more chemical product(s) 20 (only one
of which i1s shown in FIG. 1) and/or a diluent 26 (e.g., water) to one or more dispensing
sites 24. Dispensing site(s) 24 may include, for example, one or more container(s)
(bucket, pail, tank, etc.), wash environment(s) (dishwasher, laundry machine, car wash
environment, swimming pool, medical instrument sanitation apparatus, etc.), machinery
(food or beverage processing equipment, manufacturing facility, etc.) or other
environment in which the chemical product 1s to be used.

[0017] Dispenser 31, in this example, 1s a direct measurement dispensing system that
aims to accurately control and measure the actual amount of chemical product
dispensed. Direct measurement systems include weight-based dispensing systems,
pellet counting, precise tlow measurement using oval gears, flow meters and accurate
stroke counting via diaphragm pumps.

[0018] Chemical product 20 includes an electronically readable label 22 that stores and
communicates chemical product data that identifies and/or describes the chemical
product. The chemical product data may include, for example, the name of the

chemical product, the type or class of the chemical product (e.g., detergent, tabric
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softener, bleach, sanitizer, rinse agent, etc.), manufacturing information regarding the
chemical product (e.g., manufacturing date, location, serial number, lot number, etc.),
concentration of active ingredient(s) of the chemical product, a weight of the chemical
product, a volume of the chemical product, a viscosity of a chemical product, a density
of the chemical product, a hardness of a chemical product and/or a specific gravity of a
chemical product, the shape or color of the chemical product, and/or other data
concerning the chemical product.

[0019] In one example, electronically readable label 22 may include a radio frequency
identification (RFID) tag. As another example, electronically readable label 22 may be
implemented using bar codes, two-dimensional bar codes, a flash drive associated with
product container 20, or other suitable electronically readable means for representing
attributes of the product as are currently known or yet to be developed. It shall be
understood, theretore, that any suitable electronically readable means for storing and/or
communicating chemical product data may be used, and that the invention 1s not limited
in this respect.

[0020] In the RFID example, label 22 may comprise an active, passive or semi-passive
RFID tag and may operate at any appropriate trequency. The typical RFID tag includes
an integrated circuit chip that stores the data and an antenna for receiving a radio
frequency interrogation signal and for transmitting the data. RFID tags may be read-
only, read/write or a combination. An active RFID chip generally includes a battery or
other local power source. A passive RFID chip does not include a local power source,
but 1s instead powered by an external RFID reader when the external RFID reader
interacts with the chip. For example, a passive RFID chip 1s powered by an
interrogation signal sent by an RFID reader and transmits, in return, an electromagnetic
signal to the RFID reader that includes the data stored on the RFID chip. Similarly, an
active RFID chip transmits data in response to an interrogation signal, but 1s not
powered by the interrogation signal.

[0021] Some electronically readable labels, such as some RFID tags, are writable as
well as readable. 'That 1s data may be written to and stored on the tag. For example,

dispensing information may be written to the tag with each dispense cycle. Thus, the
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current amount of chemical product remaining in the dispenser, for example, may be
written to the tag with each dispense cycle. Other types of electronically readable
labels, such as bar codes and some RFID tags, are read-only, and thus a dispenser 1s
able to read chemical product information from the label but may not write new
information to the label.

[0022] Automatic calibration of dispenser 31 may be accomplished for a wide variety
of chemical products, or other product to be dispensed. For example, chemical product
20 may be a fluid, a solid product concentrate, an extruded solid, a pressed solid, a
powder, pellets, a gel, a paste, etc. The manner in which the chemical product 1s loaded
into dispenser 31 may vary depending upon the torm of the chemical product and/or the
type of dispenser. For example, a product capsule (or other container) containing
chemical product 20 may be loaded into dispenser 31, which then dispenses the
chemical product from the product capsule. In that case, electronically readable label
22 may be attixed to the interior or exterior of the product capsule either independently
or as part of the product packaging or labeling. Alternatively, the label 22 may be
placed inside the container along with the chemical product without being atfixed to the
capsule. As another example, chemical product 20 may be loaded directly into
dispenser 31, such as into a hopper, dish, tank, reservoir or other holder within dispenser
31 from which the product is dispensed. In that case, electronically readable label 22
may take the form of a water soluble bar code label adhered to the exterior of, for
example, a pressed or extruded solid chemical product. Electronically readable label 22
may also take the form of a bar code printed in water soluble ink on the exterior of, for
example, a pressed or extruded solid chemical product. Alternatively, a label 22 may be
placed 1nside the product packaging so that when the chemical product 1s loaded into
the dispenser, the label 22 1s loaded along with it.

[0023] A reader 34 associated with dispenser 31 captures chemical product data from
the electronically readable label 22 and passes the data to a programmable logic
controller (PLLC) 32 for processing. In the passive RFID example, reader 34 may be a
radio frequency (RF) transmitter and receiver, controlled by a microprocessor or digital

signal processor. Reader 34 includes an antenna 23 that generates RE interrogation
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signals that induce an electrical current in the RFID tag. In response to an interrogation
signal, label 22 transmits its stored chemical product data to antenna 23, which 1s in turn
received by reader 34 and then controller 32.

[0024] Dispenser 31 includes a controller 32 configured to control the overall operation
of dispenser 31. For example, controller 32 1s configured to automatically calibrate the
dispensing parameters based on the chemical product data received from electronically
readable label 22. Dispenser 31 also includes a user interface 138 that may include, for
example, a display, a touch screen, a keyboard or keypad, a mouse, visible status
indicators such as LEDs or other light, audible indicators such as speakers, alarms,
buzzers, etc., and/or other type of user interface that allows a technician to view and
receive status information concerning the dispenser 31 and/or control various aspects of
dispenser 31. Dispenser 31 may also include communication links for wired or wireless
networks, IR, Wil1, Bluetooth and/or other types of wired or wireless communication.
[0025] A memory 36 stores all necessary programming and data required for controller
32 to oversee operation of dispenser 31. For example, memory 36 may store system set
up information, user configuration data, control algorithms, dispensing parameters,
chemical product data, lookup tables, etc. The memory 36 may also store dispensing
information such as the number of dispense cycles, the amount of chemical product
dispensed per cycle, the current amount of chemical product remaining in the dispenser,
clc.

[0026] Based on the received chemical product data, controller 32 automatically
determines one or more dispense parameters and configures the dispenser using these
dispense parameters so as to control the amount of chemical product dispensed. In this
way, the dispenser 1s essentially customized to each individual chemical product at the
time that the chemical product 1s loaded 1nto the dispenser. For certain chemical
products, the dispense parameters may also be automatically updated throughout the life
cycle of the chemical product. Some of these parameters may include, for example, a
target amount of product to be dispensed (as measured by weight, volume, or some
other means of measuring), whether there 1s enough chemical product to satisty the

dispense request, a target concentration of active ingredient(s) in the resulting use
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solution, a target amount or volume of diluent (e.g., water) to be dispensed (such as to
achieve a desired concentration of active ingredient(s) in the use solution), a
predetermined period of time during which the chemical product should be sprayed with
a diluent to achieve the desired concentration of chemical product in the use solution (in
the case of a solid chemical product), a predetermined period of time during which a
valve should remain open to dispense a liquid chemical product, tflow meter “K”
(correction) values that change depending upon the viscosity and/or density of the
chemical product, or other dispense parameters corresponding to the type of chemical
product to be dispensed and/or the dispenser itselt.

[0027] Controller 32 may generally comprise any combination of hardware, software,
and/or firmware to achieve the functionality attributed to controller 32. For example,
controller 32 may comprise one or more processors, microprocessors, digital signal
processors (DSPs), application specitic integrated circuits (ASICs), field programmable
gate arrays (FPGAs), or any other equivalent integrated or discrete logic circuitry, as
well as any combinations of such components. Controller 32 may also comprise a
computer-readable storage medium encoded with instructions to cause a programmable
processor to pertorm the functions attributed to controller 32. In some examples,
controller 32 may also receive instructions via a signal or carrier wave that controller 32
executes. For purposes of explanation, it 1s assumed that in the example of FIG. 1,
controller 32 comprises a processor and a computer-readable storage medium encoded
with 1nstructions for causing the processor to perform the functions attributed to
controller 32. In some examples, controller 32 may comprise a complete computing
device communicatively coupled to dispensing system 30).

[0028] In some examples, product dispense system 30 may present a user interface by
which a user may send a signal to controller 32 to indicate that a chemical product 20
has been loaded into dispenser 31 and 1s available to be read by reader 34. 'The user
interface may also allow the user to begin use of product dispense system 30, e.g., to
start a washing apparatus or other end process at the dispensing site 24. In other
examples, controller 32 may periodically (e.g., every thirty seconds) cause reader 34 to

1ssue an interrogation signal to determine whether a tag, such as label 22, 1s available to
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be read and, upon determining that a label 22 1s available, to automatically read data
from label 22.

[0029] Upon retrieving data from label 22 via reader 34, controller 32 may
automatically determine the appropriate dispense parameters with which to configure
the dispenser to result in dispensation of the proper amount (within a reasonable margin
of error) of chemical product. Throughout its lifetime, an individual dispenser may
dispense a variety of ditferent products, including ditferent types of chemical products,
chemical products having different concentrations or combinations of active
ingredient(s), chemical products having ditferent target end use concentrations of the
chemical product or the active ingredient(s), chemical products having ditferent
weights, densities or specific gravities, etc. Also, within a particular product line,
variations in the manufacturing process may result in variations among products of the
same product line, such as variations in concentration of active ingredient(s), weight ot
the chemical product, viscosity, density etc. Each of these variations may require
variations in the target amount of chemical product to be dispensed and/or
corresponding variations in the dispense parameters that will achieve dispensation of
the target amount within a desired degree of accuracy.

[0030] As an example, for a relatively less concentrated product, the target amount of
chemical product to be dispensed may be higher (relative to the amount of diluent) as
compared to a relatively higher concentrated product having the same active
ingredient(s). This change in target amount to be dispensed may result in a
corresponding change in the dispense parameters. For example, the time during which
a solid concentrate 1s sprayed with a diluent may be higher for the relatively less
concentrated product; or, the time that a valve 1s opened to dispense a fluid chemical
product may be longer tor the relatively less concentrated product, etc.

[0031] As another example, the viscosity or density of a liquid chemical product may
change from batch to batch. The viscosity or density of the liquid chemical product,
determined at the time of manufacture, may be stored as part of the chemical product
data in the electronically readable label. Once the chemical product data 1s obtained,

the controller may automatically adjust certain dispense parameters, such as the K value
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(correction value), for a tlow meter that measures the amount of liquid chemical product
dispensed. 'This may result in more accurate dispensation of liquid chemical products as
the flow meter may essentially be customized to each container of liquid chemical
product.

[0032] In addition, changes in an individual chemical product also occur over the
course of 1ts lifetime 1n a dispenser. For example, the weight of the chemical product
will be reduced during each dispensing cycle. Such changes may atfect the ultimate
determination of the dispense parameters. For example, tor solid chemical products, the
relative amount of product dispensed by dissolving versus eroding may change as more
of the product 1s dispensed and less of the product remains in the dispenser. In addition,
some products may begin to slough excess chemical product or be atfected by higher
degrees of water absorption throughout their lifetime. The dispenser may, at various
times throughout the product life cycle, change the dispense parameters to account for
such changes.

[0033] Automatic determination of dispense parameters based on chemical product
information retrieved from the electronically readable labels 22 may also permit the
dispenser to adjust to one or more variables. For example, if both viscosity and density
change for a liquid chemical product, the dispense parameters may be adjusted
accordingly. Thus, controller 1s able to automatically adjust the dispense parameters
based on multiple chemical product attributes.

[0034] After controller 32 determines the dispense parameters, controller 32 controls
dispensation of the chemical product and/or the diluent based on the dispense
parameters. For example, controller 32 may control opening/closing of a valve that
controls flow of diluent 26 to dispensing site 24 based on the dispense parameters such
that a desired amount of diluent 1s dispensed. Similarly, 1t chemical product 20 1s a
liquid, controller 32 may control opening/closing ot a valve that controls tlow of the
liquid chemical product to dispensing site 24 based on the dispense parameters such that
a desired amount of chemical product 1s dispensed. Controller 32 may likewise control

dispenser 30 to dispense the desired amount of chemical product by controlling the
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relevant dispense parameters when the chemical product 1s a gel, solid, pellets, powder,
concentrate or other form of chemical product.

[0035] In some examples, controller 32 may automatically update the chemical product
data stored in label 22 to retlect that chemical product has been dispensed. For
example, after each dispensing cycle, controller 32 may update the weight and/or
volume information stored by label 22 so that label 22 stores the current amount of
chemical product remaining in the dispenser. Alternatively, controller 32 may
continuously update the weight and/or volume information.

[0036] As another example, controller 32 may perform a threshold evaluation before
dispensing any chemical product. For example, controller 32 may compare the current
amount of chemical product remaining with an out-of-product threshold. If the current
amount remaining 1s less than the out-of-product threshold, controller 32 may prevent
dispensation of chemical product it there 1s insufficient chemical product to satisty the
dispense request. Controller 32 may also generate an out-of-product message. The out-
of-product message may be a visual out-of-product message presented via user interface
38 and/or an audible alarm or alert. The out-of-product message may also be an
electronic communication such as e-mail, text message, voice message, etc.
communicated to a service technician or management center via a communication link
28. Communication link 28 may allow dispenser 30 to connect to a local area network
(LAN), wide area network WAN), telephone network, mobile/cell phone network,
satellite network, the internet, etc.

[0037] Alternatively or in addition, controller 32 may evaluate other parameters, such
as a chemical product reorder threshold (e.g., a threshold at which additional chemical
product should be ordered) and generate a corresponding reorder message or
automatically order additional product; calculate an estimated time to refill and generate
a corresponding estimated time to refill message; etc.

[0038] In addition to automatically calibration of dispenser 31, the chemical product
data stored on label 22 may be used in other ways. For example, the data may be used
in a closed loop system internally to a business or enterprise to perform asset tracking,

inventory ordering, production planning and quality control. The data may also be used
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in an open loop system with suppliers to record and monitor quality and inventory, as
well as to offer customers services such as automatic billing, automatic ordering,
automatic inventory control, and automatic delivery. The data may turther be used to
modity a billing system, e.g., to bill customers by a number of doses of the chemical
product used over a given time period.

[0039] FIG. 2 is a block diagram illustrating example chemical product data stored by
electronically readable label 22. In the example of FI1G. 2, label 22 includes
manufacturing information 60, identifying information 70, dispensing information 80
and business information 90. Manufacturing information 60 may include, for example,
data concerning the manutacture of the chemical product, such a serial number, a pick
code, a lot code, employee shitt information, information as to where and when product
container 20 was filled, information as to when and where the product was
manufactured, the weight of the chemical product container, if any, or other such
information. In some examples, tilling date 66 may be used (either by controller 32 in
dispenser 31, by a local computer or central server) to estimate an expiration date for
the contents of product container 20. It should be understood that in other examples,
additional manufacturing information may be included, alternative manufacturing
information may be included or a subset of the manufacturing information presented in
the example of FIG. 2 may be included. In some examples, label 22 may contain no
manufacturing information 60, only identifying information 80. In some examples,
manufacturing information 60 may additionally include manutacturing quality
assurance values and a product line to which the contents of product container 20
correspond.

[0040] Identifying information 80 may include, for example, an identifier of the
chemical product, such as a product name or stock-keeping unit (SKU), a quantity value
such as the weight and/or volume at the time of manufacture, the current weight ot
chemical product remaining in the container, and chemical properties ot the product
such as viscosity, specific gravity, density, hardness, concentration of active
ingredient(s), etc. It shall be understood that in other examples additional identifying

information may be included, alternative identitying information may be included, or a
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subset of the identitying information presented in the example of FIG. 2 may be
included. The i1dentifying information may depend at least in part upon the particular
chemical product at 1ssue and the relevant identifying information and chemical
properties associated with the chemical product.

[0041] For example, when the contents of product container 20 comprise a solid
product, identitying information 80 may not include viscosity or specific gravity
information. In addition, in some examples, 1dentitying information 70 may includes a
package weight value that represents the weight of product container 20 alone, without
the weight of the contents of product container 20. This may be used to calibrate the
dispenser so that the amount of chemical product may be determined by subtracting the
weight of the container from the total measured weight ot the chemical product and the
container for certain types of dispensers.

[0042] As another example, the identifying information may also include information
concerning variance of chemical properties with temperature. For example, the
viscosity of liquid chemical products may vary with temperature. The viscosity of
caustic products, for example, may vary widely with temperature, and this variation
may be significant enough to affect the accuracy of the amount dispensed. Thus,
identifying information 70 may include a lookup table of viscosity ot the chemical
product at various temperatures. The dispenser controller may determine the current
viscosity of the chemical product by looking up the viscosity that corresponds to a
temperature received, for example, from an external (environmental) temperature
sensor, and thus be able to adjust the dispense parameters to account for any variations
in ambient temperature.

[0043] Dispensing information 80 may include, for example, information that is
updated with each dispensing cycle, such as the current amount of chemical product
remaining in the dispenser (e.g., volume or weight), the amount of chemical product
dispensed during each dispensing cycle, the total number of dispenses for this particular
chemical product, etc. It shall be understood that in other examples additional
dispensing information may be included, alternative dispensing information may be

included, or a subset of the dispensing information presented in the example ot FIG. 2
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may be included. The dispensing information may depend at least in part upon the type
of chemical product and the type of chemical product dispenser and the parameters
associated with the chemical product dispenser.

[0044] Business information 90 may include, for example, information concerning
business arrangements for certain chemical products, such as discounts for identified
corporations or accounts, quantity discounts, whether the chemical product 1s approved
for use/purchase by certain accounts, etc. It shall be understood that in other examples
additional business information may be included, alternative business information may
be included, or a subset of the business information presented i1n the example of F1G. 2
may be included.

[0045] It shall be understood that although example chemical product is described
herein, other relevant chemical product data may be substituted for or provided in
addition to the chemical product data described herein, and that the invention 1s not
limited 1n this respect.

[0046] At least some of the chemical product information stored on electronically
readable label 22 may be determined by certitied instrumentation at the point of
manufacture. For example, the weight ot the empty chemical product container, as well
as the weight of the product container when filled with chemical product, as well as any
other relevant quantifiable measurements, may be determined by certified weighing
instrumentation at or near the time of manufacture. The certified chemical product
information would then be stored on the electronically readable label 22. This
information would be determined for each empty product container and each filled
product container. Similarly, other quantifiable chemical properties, such as
concentration of active ingredient(s), weight, volume, density, viscosity, hardness of a
chemical product, a specitic gravity, etc. would also be determined using certitied
instrumentation. In this way, the actual values for each of these parameters would be
accurately measured and recorded on the electronically readable label associated with
cach individual chemical product. This process helps to ensure accurate dispensing
because dispense parameters are automatically calibrated for each individual chemical

product.
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[0047] In another example, at least some of the chemical product information may be
determined by an on-site formulation system and written to a writable electronically
readable label. In this example, reusable containers may be fitted with writable
electronically readable labels. The on-site formulation system 1s designed to fill/retill
reusable containers with a selected chemical product. The formulation system may
include instrumentation (such as by weighing, etc.) to determine whether the container
1s empty, full or partially full. The tormulator may also read the chemical product
information from the label to identity the chemical product in the container. In this way
the formulator would know the i1dentity of and the amount of chemical product currently
in the container, 1t any, and may then determine how much of the identified chemical
product should be added to fill/refill the reusable container. The formulator may then
write the chemical product information corresponding to the fill/refill, such as chemical
product 1dentification, date and time of refill, amount of chemical product added to the
container, the total amount of chemical product in the container, chemical properties
such as density, viscosity, specific gravity, concentration, hardness, etc. to the
electronically readable label. The chemical product information on the reusable
container would then be read by a dispenser which dispenses the chemical product from
the reusable container to a dispensing site, and the dispenser automatically determines
the dispense parameters based on the chemical product information.

[0048] FIG. 3 1s a flowchart illustrating an example process by which controller 32 uses
chemical product data stored on label 22 to automatically calibrate a product dispense
system. Controller 32 receives chemical product data from label 22 (102). For
example, an RFID reader 34 may wirelessly read the chemical product data from label
22 and send the data to controller 32. Controller 32 automatically determines the
dispense parameters based on the chemical product data obtained from the label 22
(104).

[0049] At this time controller 32 may also check whether the chemical product has been
identified as a bad or out-ot-spec batch. This information may be received, for
example, remotely from a server computer or downloaded either remotely or directly

from a service technician. If the chemical product 1s determined to be a bad batch,
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controller 32 may generate a corresponding message and refuse to dispense the product,
or controller 32 may automatically determine dispense parameters designed to
compensate for the bad batch and proceed with executing the dispense request

[0050] When controller 32 receives a dispense request (106), controller 32 may
evaluate certain of the dispense thresholds (108). For example, controller 32 may
evaluate the out-of-product threshold to determine, whether there 1s any chemical
product remaining and/or whether or not there 1s sufficient chemical product remaining
to satisty the dispense request. If there 1s not sufficient chemical product remaining to
satisty the dispense request (110), controller 32 may generate an out-of-product
message (112). As discussed above, the out-of-product message may be a visual or
audible alert presented via user interface 38, or may be an electronic communication
such as an e-mail, text message, voice mail message, page, etc. Similarly, controller 32
may evaluate the low product threshold to determine whether the product 1s
approaching empty, and may generate a corresponding low product message (not
shown).

[0051] If there is sufficient chemical product remaining to satisfy the dispense request
(110), controller 32 may control dispenser 31 to dispense the appropriate amount of
chemical product in accordance with the determined dispense parameters (114). After
the chemical product has been dispensed, controller 32 may update the chemical
product data stored on label 22 (if it 1s a writable label) concerning the current amount
of chemical product remaining, the total number ot dispenses, etc. and/or other updated
information concerning the chemical product that reflects that chemical product has
been dispensed (116). Controller 32 may also store some, all or different chemical
product data in dispenser memory 36 (116). In the event that label 22 1s a bar code or
other read-only label, the dispenser may update the chemical product data and store the
data in dispenser memory 36 (116).

[0052] Each time dispenser 31 is refilled, controller 32 receives a signal indicative of a
dispenser refill. If the dispenser has not been refilled (118), controller 32 waits to
receive the next dispense request (106) and then dispenses the chemical product

according to the previously determined dispense parameters (108-116). If the dispenser
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has been refilled (118), controller 32 receives the chemical product data from the label
22 associated with the newly installed chemical product (102) and determines the
dispense parameters based on the chemical product data for the newly installed
chemical product (104).

[0053] FIG. 4 is a block diagram 1illustrating another example chemical product
dispense system that includes automatic calibration of dispensing parameters. System
10 1includes one or more chemical dispensing installations 30A-30N, each of which may
include one or more chemical product dispensers 31 A-31N that dispense one or more
chemical products to one or more dispensing sites 24A-24N. Chemical dispensing
installations 30A-30N may be, for example, laundry facilities, hotels, restaurants, food
service facilities, medical facility, food and beverage operation, agricultural operation,
or any other operation or installation in which chemical products are dispensed.

[0054] One or more dispensing installations 30A-30N are coupled via network(s) 12 to
a server computer 50. Network(s) 12 may include, for example, one or more of a dial-
up connection, a local area network (LAN), a wide area network (WAN), the internet, a
cell phone network, satellite communication, or other means of electronic
communication. The communication may be wired or wireless.

[0055] Server computer 50 may be coupled to a local server computer 18 at each
dispensing installation 30A-30N via network(s) 12 to receive chemical product data that
1s gathered and stored on local storage media at each dispensing installation. Server
computer SO may also send commands, instructions, software updates, or other
communications, etc. to each dispensing installation 30A-30N via network(s) 12.
Server computer SO may receive data or otherwise communicate with the dispensing
installations on a periodic basis, in real-time, upon request of server computer 50, or at
any other appropriate time. These communications may relate to an individual
installation, multiple installations, or to one or more dispensers at the sites. The
communications may include, tor example, formula updates, calibration commands, test
commands, alarm commands, interactive communications between a site manager or
service technician and the dispenser vendor or server computer facility, and other

remote control commands. This capability facilitates the management of multiple,
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geographically dispersed sites by allowing facility managers, operators, service
technicians, dispenser vendors or other users to distribute control commands from a
central location via the communications network 12. An example involves updating a
chemical product dispense formula/parameters stored in the storage medium of a
dispenser based on analysis of chemical product data by the server computer S0.

[0056] The chemical product data received from dispensing installations 30A-30N, as
well as other data associated with the operation of the dispensing installations, may be
stored on a database 40. Database 40 may store, for example, installation data 41 A-41N
associated with each of the dispensing installations 30A-30N, respectively; dispenser
data 42A-42N associated with each of the dispensing installations 30A-30N,
respectively; chemical product data 43A-43N associated with each of the dispensing
installations 30A-30N, respectively; product usage data 46 A-46N associated with each
of the dispensing installations 30A-30N, respectively; and reports 49 A-49N associated
with each of the dispensing installations 30A-30N, respectively.

[0057] Installation data 41 A-41N may include data that uniquely identifies or is
associated with the respective chemical dispensing installation 30A-30N. As such,
installation data 41 A-41N may include, for example, dispensing installation
identification information, employee information, management information, accounting
information, business information, pricing information, information concerning those
persons or entities authorized to access reports, date and time stamps, and additional
information relating to other aspects of the corporation or operation and other
information specific to each individual dispensing installation 30A-30N. Installation
data may also include 1nstallation or corporate-wide performance targets, site-specific
performance targets customized to a particular installation(s), or dispenser-specific
performance targets customized to a particular dispenser at a particular dispensing
installation. These corporate-, installation- or dispenser-specific performance targets
may 1nclude targets specitying the amount of each chemical product that should be
dispensed per unit time, chemical cost targets, utility cost targets, etc. Installation data
41A-41N may be stored and analyzed alone or in combination with dispenser data 42A -

42N and/or chemical product data 43A-43N, or with other data as described herein.
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[0058] Dispenser data 42A-42N may include, for example, any information associated
with operation of the chemical product dispensers 1n the respective installation 30A -
30N. For example, dispenser data 42A-42N may include, without limitation, one or
more of the following data types: dispenser 1d; dispenser type; dispensed product name;
dispensed product type (e.g., sanitizer, soap, alcohol, etc.); dispensed product form
(solid, liquid, gel, powder, pelleted, etc.); dispensed product amounts (by volume,
weight, or other measure); dispensing times, dates, and sequences; detected employee
1ds linked to specific dispensing events; empty, out-of-product or low product dispenser
indications; and other information originating at the dispensing installation site, whether
detected by a dispenser or by an associated device. In the case of a dispenser that mixes
a chemical product with a diluent, dispenser data may include information regarding the
amount of chemical product dispensed, the amount of diluent added, and/or the final
concentration of active ingredient(s) in the resulting dispensed product or use solution.
Dispenser data may also include information concerning the dispenser itselt such as
dispenser 1d, date/time of dispensing, employee 1d, dispenser error information, utility
(e.g., electric, gas or water) usage, total dispensing time, total operating time, dispenser
performance information, product empty indications, water tlow volumes, and other
information originating at the dispenser, whether detected by a dispenser or by an
associated device (such as a remote temperature probe, concentration monitor, etc.).
[0059] Dispenser data 42A-42N may also include calibration parameters that control
the amount of chemical product or diluent dispensed, dispensing formulas that control
times, amounts and sequences of chemical products dispensed tor a particular machine
or cycle of a machine, etc. These calibration parameters may be automatically updated
based on chemical product data received from electronically readable labels as
described herein. In this way, server computer 50 1s made aware of any changes in
dispensing parameters made by the dispensers 31 A-31N based on the chemical product
information received from electronically readable labels. Receipt and/or storage of the
dispenser calibration parameters may permit analysis of these parameters to be

performed by an analysis application and generation of corresponding reports so that
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dispenser calibration parameters may be compared on a dispenser by dispenser basis to
check for errors or increase etficiency, etc.

[0060] Chemical product data 43A-43N includes the data read from each of
electronically readable labels 22 from the chemical products loaded into each dispenser
31A-31IN at each of the dispensing installations 30A-30N. The chemical product data
43A-43N would be associated with the relevant dispenser data 42A-42N so that server
computer SO may associated chemical product data from each label 22 with a particular
dispenser 31. As described above, chemical product data 43A-43N may include, for
example, manufacturing information, identifying information, dispensing information
and/or business information. As such, the chemical product data may include the name
of the chemical product, the type or class of the chemical product (e.g., detergent, tabric
softener, bleach, sanitizer, rinse agent, etc.), manufacturing information regarding the
chemical product (e.g., manufacturing date, location, serial number, lot number, etc.),
concentration of active ingredient(s) of the chemical product, a weight of the chemical
product, a volume of the chemical product, a density of the chemical product, a
viscosity of a chemical product, a hardness of a chemical product, a specitic gravity of a
chemical product, and/or other relevant data concerning the chemical product.

[0061] Server computer 50 includes an analysis application 52 that analyzes the
chemical product data and/or other data received from each of installations 30A-30N
and stores the results for each installation 30A-30N 1n the database 40. Analysis
application 52 may analyze the installation data 41 A-41N, dispenser data 42A-42N,
chemical product data 43A-43N either alone or in various combinations with each other
to monitor operation and performance of the dispenser(s) 31 A-31N at each dispensing
installation 30A-30N by individual dispenser, by type of dispenser, by type of chemical
product dispensed, by individual installation, by some combination or group ot
installations, by type of installation, across multiple installations, or by various other
selected parameters.

[0062] A reporting application 54 generates a variety of reports that present the
analyzed data. Reporting application 54 may generate a variety of reports to provide

users local to each installation 30A-30N or remote users 58 with both qualitative and
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quantitative data regarding chemical product dispenser performance at their particular
installation or installations, and/or to compare data over time to determine whether
improvement has occurred. Reporting application 54 may also allow users to
benchmark dispenser/installation performance at multiple installations. Reporting
application 54 may also allow users to create customized reports of the data.

[0063] Reports 49A-49N associated with each installation 30A-30N, respectively, may
also be stored 1n database 40. Reports 49A-49N may be accessed by various authorized
users local to each installation 30A-30N or by authorized remote users 38 over one or
more network(s) 12. One or more of the reports 49A-49N may be downloaded and
stored on a local hospital computer 18, or to a user computer, laptop, PDA, cell phone,
other authorized computing device, printed out in hard copy or turther communicated to
others as desired.

[0064] Remote users 58 may include facility managers, operators, service technicians,
dispenser vendors, corporate managers or executives or other users to whom the
information presented 1n reports 49A-49N may be valuable 1n helping to plan or run the
installation or business with which they are associated.

[0065] Reports 49A-49N may include, for example, corporate summary or historical
reports, 1installation summary or historical reports, dispenser summary or historical
reports, chemical product dispensing summaries or historical reports, benchmarking of
multiple 1nstallations or dispensers, etc. Summary and historical reports may be
available on a installation-by-installation basis, allowing the user a means of tracking
dispensing of chemical products, errors and cost 1ssues for an individual dispensing
installation. Corporate summary, spanning multiple installations corresponding to a
single alignment (where alignments are based on groupings of dispensers or
installations that may be relevant to a particular corporation, such as all hotel sites
within a corporation that also includes restaurant and retail sites), all liquid cleaner
dispensers, all sites using a particular chemical product, etc.) or corporation may be
useful in 1dentifying trends and corporate-wide chemical dispense problems.
Accordingly, a business entity can effectively manage its chemical product dispense

operations on an individual dispenser basis, an individual installation basis, a multiple

22



CA 02773412 2012-03-06
WO 2011/042867 PCT/IB2010/054506

installation basis and/or a corporate-wide basis to manage chemical costs and improve
chemical product dispensing efficiency. Such information, for example, may be usetul
in developing training programs for employees, negotiating agreements, increasing
installation efficiency and effectiveness, reducing costs and/or coordinating scheduled
maintenance throughout a corporation’s multiple sites. The data may also be used in a
closed loop system to offer customers services like automatic billing, automatic
ordering, automatic inventory control, and/or automatic delivery, be it by container or
by dose per a given time period. Also data can be utilized internally for asset tracking,
inventory ordering, production planning, and quality control. The reports may allow
accounts to be monitored for inventory usage.

[0066] 1.ocal computer 18 or an associated database may also store the above-described
data (e.g., installation data, dispenser data, chemical product data, etc.) associated with
that installation. Local computer 18 or associated database may also include local
analysis and reporting applications such as those described above with respect to
analysis and reporting applications 52 and 54. In that case, reports associated with that
particular installation may be generated and viewed locally, if desired. In another
embodiment, all analysis and reporting functions are carried out remotely at server
computer 50, and reports may be viewed, downloaded or otherwise obtained remotely.
In other embodiments, some installations 30A-30N may include local storage and/or
analysis and reporting functions while other installations 30A-30N rely on remote
storage and/or analysis and reporting. Thus, although the general case of data being
stored at the local computer 18 and analysis/reporting being carried out by the server
computer 50 1s described herein, it shall be understood that these storage, analysis and
reporting functions may also be carried out locally or at some other location, and that
the invention 1s not limited in this respect.

[0067] Product usage data 46 A-46N is generated by analysis application and may
include information that 1s a combination of dispenser data 42, chemical product data 43
and/or 1nstallation data 41. One example of product usage data 46 would be a
comparison between the total dispensed amount of a particular chemical product per

unit time and a target dispensed amount tor that chemical product per unit time. Other
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examples of product usage data may include comparisons of other types ot dispenser
data or chemical product data to relevant corporate, installation-specific or dispenser-
specific targets, totalized or benchmarked dispenser data, labor usage information,
utility usage information, chemical costs, utility costs, labor costs, procedural error
information and performance information. The product usage data may be generated on
a dispenser, installation, alignment (any user-defined group or installations having a
desired parameter in common, such as an alignment based on installation type (laundry,
hotel, restaurant, etc.); type of chemical product dispensed; corporate subdivision (e.g.,
certain group of restaurants or other facilities owned by a parent corporation) or
corporate level. The product usage data may also be generated based on chemical
product, employee, service provider, etc., or by any other parameter by which the
dispenser and corporate data may be analyzed. For example, dispenser data 42A-42N
may include the total number of dispenses for each type of chemical product dispensed
at each dispensing installation 30A-30N along with the total amount of chemical
product dispensed. Product usage data may also include the cost per dispense and the
total cost of chemical product used for each dispenser, each installation or across
multiple installations, and comparisons between such costs on a per dispenser, per
installation, alignment, or other basis. The product usage data generated by analysis
application and the reports generated theretrom may help to 1llustrate trends for the
customer, conveying how much chemical product 1s used and when so that errors may
be noted and rectitied, and efficiency and/or efficacy may be increased.

[0068] The techniques described in this disclosure may be implemented, at least in part,
in hardware, software, firmware or any combination thereof. For example, various
aspects of the described techniques may be implemented within one or more processors,
including one or more microprocessors, digital signal processors (DSPs), application
specific integrated circuits (ASICs), field programmable gate arrays (FPGAS), or any
other equivalent integrated or discrete logic circuitry, as well as any combinations of
such components. The term “processor’” or “processing circuitry”’” may generally refer

to any of the foregoing logic circuitry, alone or in combination with other logic
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circuitry, or any other equivalent circuitry. A controller comprising hardware may also
perform one or more of the techniques of this disclosure.

[0069] Such hardware, software and firmware may be implemented within the same
device or within separate devices to support the various operations and functions
described 1n this disclosure. In addition, any of the described units, modules or
components may be implemented together or separately as discrete but interoperable
logic devices. Depiction of different features as modules or units 1s intended to
highlight different functional aspects and does not necessarily imply that such modules
or units must be realized by separate hardware or software components. Rather,
functionality associated with one or more modules or units may be performed by
separate hardware or software components, or integrated within common or separate
hardware or software components.

[0070] The techniques described in this disclosure may also be embodied or encoded 1n
a computer-readable medium, such as a computer-readable storage medium, containing
instructions. Instructions embedded or encoded 1n a computer-readable medium may
cause a programmable processor, or other processor, to perform the method, e.g., when
the 1nstructions are executed. Computer readable storage media may include random
access memory (RAM), read only memory (ROM), programmable read only memory
(PROM), erasable programmable read only memory (EPROM), electronically erasable
programmable read only memory (EEPROM), flash memory, a hard disk, a CD-ROM,
a tloppy disk, a cassette, magnetic media, optical media, or other computer readable
media.

[0071] Various examples have been described. These and other examples are within

the scope of the following claims.
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CLAIMS:

1. A method comprising:

receiving, with a controller of a chemical product dispenser in which 1s loaded a
chemical product to be dispensed, chemical product data from an electronically readable
label associated with the chemical product, wherein the chemical product data includes
a chemical product 1dentifier and a current amount corresponding to amount of
chemical product; and

automatically calibrating, with the controller, at least one dispensing parameter

based on the chemical product data.

2. The method of claim 1, wherein the chemical product data further includes a

concentration of at least one active ingredient in the chemical product.

3. The method of claim 1, wherein the current amount of chemical product
comprises at least one of a volume of chemical product and a weight of chemical

product.

4 The method of claim 1, wherein the chemical product data further comprises a

chemical property ot the chemical product.

J. The method of claim 4, wherein the chemical property comprises at least one of

a viscosity, a density, a hardness and a specific gravity of the chemical product.
0. The method of claim 4, wherein automatically calibrating the dispense

parameters further comprises automatically calibrating the dispense parameters based

on the chemical property.
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7. The method of claim 1, wherein automatically calibrating the dispense
parameters comprises calculating an amount of chemical product to be dispensed based

on the chemical product data.

8. The method of claim 1, wherein automatically calibrating the dispense
parameters comprises calculating an amount of a diluent to be dispensed based on the

chemical product data.

9. The method of claim 1, wherein automatically calibrating the dispense
parameters comprises calculating an amount of time to spray a solid chemical product

with a diluent based on the chemical product data.

10. The method of claim 1, further comprising dispensing chemical product during a

dispensing cycle based on the automatically calibrated dispensing parameters.

11. The method of claim 10, turther comprising updating the chemical product data
stored on the electronically readable label according to an amount of the chemical

product dispensed during the dispensing cycle.

12. The method of claim 10, wherein dispensing chemical product comprises
dispensing the chemical product to one of a bucket, pail, tank, wash environment,
dishwasher, laundry machine, car wash environment, swimming pool, medical
instrument sanitation apparatus, food processing equipment, beverage processing

equipment, or manufacturing facility.

13. The method of claim 10, further comprising:

determining an amount of the chemical product dispensed during the dispensing
cycle; and

updating the chemical product data stored on the electronically readable label

based on the amount of the chemical product dispensed.
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14. The method of claim 10, further comprising:

determining an amount of the chemical product dispensed during the dispensing
cycle;

determining a current amount of chemical product remaining based on the
amount of chemical product dispensed; and

comparing the current amount of chemical product remaining with at least one

of a reorder-product threshold, a low-product threshold and an out-of-product threshold.

15. The method of claim 14, further comprising automatically ordering, with the
controller, additional chemical product when the amount of chemical product remaining

satisties the reorder-product threshold.

16. The method of claim 14, further comprising automatically generating, with the
controller, a low-product alert when the amount of chemical product remaining satisfies

the low-product threshold.

17. The method of claim 14, further comprising automatically generating, with the
controller, an out-of-product alert when the amount of chemical product remaining

satisties the out-ot-product threshold.

18. An apparatus, comprising:

a chemical product dispenser that dispenses a chemical product based on at least
one dispense parameter;

a reader that receives chemical product data from an electronically readable
label associated with the chemical product, the chemical product data including
chemical product identifying information; and

a controller that automatically calibrates the at least one dispense parameter

based on the chemical product data.
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19. The apparatus of claim 18, wherein the chemical product data includes at least
one of a name of the chemical product, a type of the chemical product, a class of the
chemical product, a concentration of one or more active ingredients in the chemical
product, a weight of the chemical product, a volume of the chemical product, a viscosity
of the chemical product, a density of the chemical product, a hardness of the chemical
product, a shape of the chemical product, a color of the chemical product, and a specific

oravity of the chemical product.

20. The apparatus of claim 18, wherein the chemical product data includes

manufacturing information regarding the chemical product.

21. The apparatus of claim 20, wherein the manufacturing information includes at
least one of a manufacturing date, a location, a serial number, a lot number, and shift

information.

22. The apparatus of claim 18, wherein the at least one dispense parameter includes

at least one of an amount ot the chemical product to be dispensed and an amount of

diluent to be dispensed.

23. The apparatus of claim 18, wherein the dispense parameter includes at least one
of an amount of time to dispense the chemical product, an amount of time to dispense a

diluent, a weight threshold, a volume threshold, a concentration threshold, and a pH
threshold.
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