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(57) Abréegée/Abstract:

A plural component dispensing system Includes a dispensing device, first and second fluid component sources, a system
controller, and an operator interface device. The first fluid component source Is connected to the dispensing device to deliver the
first fluid component to the dispensing device. The second fluid component source Is connected to the dispensing device to deliver
the second fluid component to the dispensing device. The system controller is connected to regulate operation of the first fluid
component source and the second fluid component source to produce a target ratio of the first fluild component and the second
fluild component at the dispensing device. The operator interface device Is remote from and operatively connected to the system

controller. The operator interface device Is configured to output system state information recelved from the system controller and to
recelve operator input to control an operational state of the system controller.
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OPERATOR INTERFACE DEVICE FOR A PLURAL COMPONENT DISPENSING
SYSTEM

ABSTRACT

A plural component dispensing system includes a dispensing device, first and
second fluid component sources, a system controller, and an operator interface device. The first
fluid component source 1s connected to the dispensing device to deliver the first fluid component
to the dispensing device. The second fluid component source is connected to the dispensing
device to deliver the second fluid component to the dispensing device. The system controller is
connected to regulate operation of the first fluidd component source and the second fluid
component source to produce a target ratio of the first fluid component and the second fluid
component at the dispensing device. The operator interface device is remote from and
operatively connected to the system controller. The operator interface device is configured to
output system state information recerved from the system controller and to receive operator input

to control an operational state of the system controller.
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OPERATOR INTERFACE DEVICE FOR A PLURAL COMPONENT DISPENSING
SYSTEM

CROSS-REFERENCE TO RELATED APPLICATION(S)
[0001] This application claims priority to U.S. Provisional Application No. 62/313,929,
filed on March 28, 2016, and entitled “INTERACTIVE DISPENSING GUN,” the disclosure of

which is hereby incorporated by reference in 1ts entirety.

BACKGROUND

[0002] This disclosure relates generally to plural component dispensing systems, and
more particularly to operator interface devices for the plural component dispensing systems.
[0003] Multiple component applicators often receive separate inert fluid components that
are mixed and dispensed as an activated compound. For example, muluple component
applicators are used to dispense epoxies and polyurethanes that solidity after mixing of a resin
component and an activating material, which are individually inert. To achieve the desired
properties of the resultant material, the component materials are mixed at a predetermined ratio.
A system controller device 1s often connected to control operation of the system to produce the
predetermined ratio at a dispensing device and to provide operator feedback information
corresponding to an operational state of the system. For instance, the system controller can issue
an alert at a display device and/or speaker device of the controller in response to determining that
a monitored ratio of the individual components delivered to the dispensing device deviates from
the predetermined ratio. In addition, the system controller often provides an interface to control
operation of the system via received operator input via buttons, switches, or other input devices
of the controller.

[0004] An operator of the dispensing device, however, may be physically remote from
the controller device while applying the activated compound. For instance, an operator can be
tens or hundreds of feet from the controller device while operating the dispensing device,

possibly in a noisy environment, and out of direct line-of-sight of the controller. In such

examples, the operator may be unable to see (or hear) alerts generated by the system controller.
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Moreover, in such examples, the operator must redirect his or her attention from the dispensing
point and often must physically move from the dispensing point to check the system’s status and

provide input to the controller to acknowledge the alert and/or change the operational state of the

controller.

SUMMARY

[0005] In one example, a plural component dispensing system includes a dispensing
device configured to receive a first fluid component and a second fluid component, a first tluid
component source, a second fluid component source, a system controller, and an operator
interface device. The first fluid component source is connected to the dispensing device to
deliver the first fluid component to the dispensing device. The second fluid component source 1s
connected to the dispensing device to deliver the second fluid component to the dispensing
device. The system controller is connected to regulate operation of the first fluid component
source and the second fluid component source to produce a target ratio of the first fluid
component and the second fluid component at the dispensing device. The operator interface
device is remote from and operatively connected to the system controller. The operator interface
device is configured to output system state information received from the system controller and
to receive operator input to control an operational state of the system controller.

[0006] In another example, an operator interface device for a plural component
dispensing system includes at least one input device, at least one output device, one or more
processors, and computer-readable memory. The computer-readable memory is encoded with

instructions that, when executed by the one or more processors, cause the operator imterface

device to: output, via the at least one output device, system state information received from a
system controller of the plural component dispensing system that 1s remote from the operator
interface device; receive, via the at least one input device, operator Input to control an

operational state of the system controller; and transmit the operator mput to the system

controller.
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BRIEF DESCRIPTION OF THE DRAWINGS
10007] FIG. 1 is a schematic block diagram of a two component fluid dispensing system
including an operator interface device that 1s remote from and operatively connected to a system

controller.

[0008] FIG. 2 is a schematic block diagram showing further details of the operator

interface device of FIG. 1.

DETAILED DESCRIPTION
[0009] As described herein, an operator interface device of a plural component
dispensing system is remote from and operatively connected to a system controller that controls
operation of the plural component dispensing system. The operator interface device outputs
system state information received from the system controller, such as alert notifications, system
state information corresponding to a ratio of fluid components delivered to a dispensing device,
or other system state information. The operator interface device is configured to receive operator
input to control an operational state of the system controller, such as via touch mput (e.g., button
actuation, switch actuation, or other touch input), motion input (e.g., via sensed motion of the
operator interface device corresponding to a defined motion gesture), orientation input (e.g., via
sensed physical orientation of the operator interface device), or other operator input to
acknowledge alerts or otherwise control an operational state of the system controller. The
operator interface device can be integral to or attached to a dispensing device that delivers an
activated compound formed from the multiple fluid components. In some examples, the operator
interface device can be wearable by the operator, such as via a lanyard around the operator’s
neck, wearable around the operator’s wrist, or otherwise wearable by the operator. Accordingly,
a system implementing techniques of this disclosure provides output to an operator of the
dispensing device and enables operator input at a dispensing location that may be remote from
the system controller. As such, techniques of this disclosure help to increase operalor awareness

of the system operational state and enable operator teedback at locations that may be remolte

from the system controller.

(0010] FIG. 1 is a schematic block diagram of fluid dispensing system 10. As 1illustrated

in FIG. 1, fluid dispensing system 10 includes fluid component A source 12, tluid component B
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source 14, fluid component A delivery system 16, fluid component B delivery system 18, tluid
component A flow meter 20, fluid component B flow meter 22, dispensing device 24, operator
interface device 26, system controller 28, and database 30. Dispensing device 24 includes

applicator 32 and mixer 34.

[0011] Fluid component A source 12 and fluid component B source 14 cach store
individually-inert fluid components that, when mixed at dispensing device 24 (e.g., at mixer 34),
chemically react to form an activated material, such as a quick-cure polyurethane foam, an
epoxy, or other activated material that is delivered from dispensing device 24. For instance, fluid
component A stored at fluid component A source 12 can be a catalyst fluid component and fluid
component B stored at fluid component B source 14 can be a base material that, when mixed,
chemically react to form the activated maternal.

[0012] Each of fluid component A delivery system 16 and fluid component B delivery
system 18 can be pumps (e.g., positive displacement pumps), compressed gas dehivery systems,
or other delivery systems configured to cause fluid component A source 12 to discharge fluid
component A (i.e., via fluid component A delivery system 16) and fluid component B source 14
to discharge fluid component B (i.e., via fluid component B delivery system 13).

[0013] As illustrated in FIG. 1, each of fluid component A source 12 and fluid
component B source 14 are hydraulically connected to dispensing device 24. Fluid component A
flow meter 20 is located between fluid component A source 12 and dispensing device 24 to
measure a volumetric flow rate of fluid component A discharged tfrom tluid component A source
12 to dispensing device 24. Fluid component B flow meter 22 1s located between ftluid
component B source 14 and dispensing device 24 to measure a volumetric flow rate of fluid
component B discharged from fluid component B source 18 to dispensing device 24. Each of
fluid component A flow meter 20 and fluid component B flow meter 22 can be a positive
displacement meter (e.g., gear meter), mass flow meter, or other type of flow meter. Fluid
component A flow meter 20 and fluid component B flow meter 22 can be a same or different
type of flow meter. In general, each of fluid component A flow meter 20 and fluid component B
flow meter 22 can be any type of flow meter configured to measure a volumetric tlow rate of

fluid component passing through the respective flow meter and transmit an indication of the

sensed volumetric flow rate to system controller 28.
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[0014] Dispensing device 24, as illustrated in FIG. 1, includes applicator 32 and mixer
34. Dispensing device 24 can be, e.g., a dispensing gun configured to receive the ndividually-
inert fluid component A and fluid component B and deliver an activated component after mixing
of the two components at mixer 34. That is, applicator 32 receives each of fluid component A
and fluid component B and provides the two individual components to mixer 34, which mixes
the two components during delivery. Accordingly, mixing of fluid component A and fluid
component B is delayed until delivery of the components through mixer 34 and release of the
activated material from dispensing device 24.

[0015] System controller 28 includes one or more processors and computer-readable
memory encoded with instructions that, when executed by the one or more processors, cause
system controller 28 to operate in accordance with techniques described herein. Examples of the
one or more processors include any one or more of a microprocessor, a digital signal processor
(DSP), an application specific integrated circuit (ASIC), a field-programmable gate array
(FPGA), or other equivalent discrete or integrated logic circuitry. Computer-readable memory of
system controller 28 can be configured to store information within system controller 28 during
operation. The computer-readable memory can be described, in some examples, as computer-
readable storage media. In some examples, a computer-readable storage medium can include a
non-transitory medium. The term “non-transitory” can indicate that the storage medium is not
embodied in a carrier wave or a propagated signal. In certain examples, a non-transitory storage
medium can store data that can, over time, change (e.g., in RAM or cache). Computer-readable
memory of system controller 28 can include volatile and non-volatile memories. Examples ot
volatile memories can include random access memories (RAM), dynamic random access
memories (DRAM), static random access memories (SRAM), and other forms of volatile
memories. Examples of non-volatile memories can include magnetic hard discs, optical discs,
floppy discs, flash memories, or forms of electrically programmable memories (EPROM) or

electrically erasable and programmable (EEPROM) memories.

[0016] System controller 28, in some examples, includes user interface components
including one or more input devices (e.g., a keyboard, buttons, mouse, microphone, or other
input devices) configured to receive mput from a user and one or more output devices (e.g., 4
display device, indicator lights, or other output devices) configured to present information to a

user. In some examples, system controller 28 includes a touch-sensitive display configured to
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receive user input in the form of gestures (e.g., touch gestures, swipe gestures, pinch gestures, or
other gestures) and to display information to the user.

[0017] As illustrated in FIG. 1, system controller 28 is communicatively coupled with
database 30. Database 30 can be a hierarchical database, a relational database, a multi-
dimensional database, or other type of database. System controller 28 utilizes database 30 to
store system state information in association with product identification information and/or
operator identification information, as is further described below. Though illustrated as
including a single database, in other examples, database 30 can be implemented as multiple
databases or other data retrieval and/or archival data structures. In addition, though the example
of FIG. 1 illustrates database 30 as remote from and communicatively coupled with system
controller 28, in other examples, system controller 28 can store and/or implement database 30,
such as at computer-readable memory of system controller 23.

[0018] System controller 28 is electrically and/or communicatively coupled with each of
flutd component A flow meter 20 and fluid component B flow meter 22 to receive volumetric
flow rates sensed by each of fluid component A flow meter 20 and fluid component B flow
meter 22. System controller 28 is further connected (e.g., electrically and/or communicatively
connected) to each of fluid component A delivery system 16 and fluid component B delivery
system 18 to control operation of fluid component A delivery system 16 and fluid component B
delivery system 18 to produce a target ratio of fluid component A and fluid component B
delivered to dispensing device 24. For example, system controller 28 can transmit control
commands in the form of voltage control commands, electrical current control commands, or

other control commands to cause fluid component A delivery system 16 and fluid component B

delivery system 18 to regulate the respective fluid flow discharge rates of fluid component A and
fluid component B to produce a target ratio (i.e., a target mix ratio) of fluid component A and
fluid component B delivered to dispensing device 24. System controller 28 can store the target

ratio and/or receive the target ratio via a user interface of system controller 28 (e.g., via user
Input).

[0019] System controller 28 determines a ratio of fluid component A to fluid component
B delivered to dispensing device 24 as the ratio of the volumetric flow rate sensed by fluid
component A flow meter 20 to the volumetric flow rate sensed by tluid component B tlow meter

22. Based on the determined ratio of the volumetric flow rates, system controller 28 controls



CA 2962030 2017-03-24

operation of fluid component A delivery system 16 and fluid component B delivery system 18 to
regulate the respective fluid discharge rates to produce the target mix ratio. For example, system
controller 28 can implement a proportional-integral-derivative or other control algorithm to
cause fluid component A delivery system 16 to increase a discharge rate of fluid component A
and/or to cause fluid component B delivery system 18 to decrease a discharge rate of flud
component B in response to determining that the ratio of the sensed volumetric tlow rate
received from fluid component A flow meter 20 to the sensed volumetric flow rate received from
fluid component B flow meter 22 is less than the target ratio of fluid component A to fluid
component B. System controller 28 can cause fluid component A delivery system 16 to decrease
a discharge rate of fluid component A and/or cause fluid component B delivery system 18 to
increase a discharge rate of fluid component B in response to determining that the ratio ot the
sensed volumetric flow rate received from fluid component A flow meter 20 to the sensed
volumetric flow rate received from fluid component B flow meter 22 1s greater than the target
ratio of fluid component A to fluid component B. As such, system controller 25 can
automatically control operation of fluid component A delivery system 16 and/or fluid component
B delivery system 18 to produce the target mix ratio of fluid component A and fluid component
B delivered to dispensing device 24.

[0020] As illustrated in FIG. 1, system controller 28 is operatively connected (e.g.,
electrically and/or communicatively connected) to operator interface device 26. The operative
connection can be a wired connection, a wireless connection, or both. Operator interface device
26 is configured to output system state information received from system controller 23
corresponding to an operational state of fluid component dispensing system 10. In addition,
operator interface device 26 is configured to recetve operator input to control an operational state

of system controller 28, as is further described below.
[0021] Examples of system state information received by operator interface device 206

from system controller 28 include, but are not hmited to, an indication of whether a ratio of fluid
component A and fluid component B delivered to dispensing device 24 (e.g., determined by
system controller 28 via sensed volumetric flow rates received from fluid component A flow
meter 20 and fluid component B flow meter 22) deviates from the target ratio of fluid component
A and fluid component B, an indication of an operational mode of system controller 28, and an

indication of an alert condition of fluid dispensing system 10. Indications ot the operational
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mode of system controller 28 can include, e.g., an indication of a thmd dispensing operational
mode in which both fluid component A and fluid component B are delivered to dispensing
device 24, an indication of a purge mode in which only one of fluid component A and fluid
component B is delivered to dispensing device 24, an indication of a standby mode 1n which
system controller 28 refrains from causing either of fluid component A or fluid component B to
be discharged, or other operational modes. Indications of the alert condition can include, for
example, an indication that the ratio of fluid component A and fluid component B delivered to
dispensing device 24 deviates from the target ratio, an indication that a remaining volume of
fluid component A within fluid component A source 12 and/or a remaining volume of fluid
component B within fluid component B source 14 is less than a threshold volume, or other
indications of alert conditions.

[0022] Examples of operator input received by operator interface device 20 and
transmitted to system controller 28 to control an operational state of system controller 28 can
include, e.g., touch input received via actuation of buttons, switches, or other touch input devices
of operator interface device 26, motion input sensed by one or motion sensors of operator
interface device 26 (e.g., accelerometers, rate gyroscopes, or other motion sensors), orientation
input sensed by one or more orientation sensors of operator interface device 26 (e.g.,
accelerometers or other orientation sensors), voice or other audible input sensed by a microphone
of operator interface device 26, product identification data retrieved by an optical scanner and/or
RFID reader of operator interface device 26, or other types of operator input.

[0023] Operator interface device 26 can be attached to or integrally formed with
dispensing device 24. For instance, in some examples, operator interface device 26 1s mtegrally
formed within an interior of dispensing device 24, such as within a handle or other housing of
dispensing device 24. In other examples, operator interface device 26 1s configured to be
attached to an exterior of dispensing device 24, such as via bolt, screw, clip, or other fastening
devices. In yet other examples, operator interface device 26 is configured to be wearable by the
operator. For instance, operator interface device 26 can be configured to be worn around the
operator’s neck via a lanyard, around the operator’s wrist (e.g., as a watch), or otherwise worn by
the operator. In general, operator interface device 26 is configured to be attached to, integrally

formed with, or otherwise collocated with dispensing device 24 during operation of dispensing

device 24 to deliver the activated matenial at, e.g., a worksite.
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[0024] Hydraulic connections between dispensing device 24 and tluid component A
source 12 and fluid component B source 14 enable operation of dispensing device 24 at a
dispensing location that can be, e.g., tens of feet, hundreds of feet, or other distances from system
controller 28 to deliver the activated material. Operator interface device 26, configured to be
collocated with dispensing device 24 during operation, enables the operator to receive feedback
regarding an operating state of the system as well as to provide input to control an operational
state of the controller from the dispensing location without requiring the operator to physically
move to the controller to check the system status or provide operating inputs. As such, a system
implementing techniques of this disclosure enhances operator awareness and increases efficiency
of operator inputs to control the fluid dispensing system.

[0025] FIG. 2 is a schematic block diagram showing further details of operator interface
device 26. For purposes of ease of discussion, the example of FIG. 2 will be described below
within the context of fluid dispensing system 10 of FIG. 1.

[0026] As illustrated in FIG. 2, operator interface device 26 includes controller 36, one or
more indicator lights 38, vibration motor 40, speaker device 42, display device 44, one or more
touch input devices 46, one or more position and motion sensors 43, microphone 50, optical

scanner 52, and radio-frequency identification (RFID) reader 54. Controller 36 includes one or

more processors 56 and computer-readable memory 38.
[0027] As illustrated in FIG. 2, operator interface device 26 is operatively coupled with

system controller 28 via one or more wired or wireless communication networks, or both.
Controller 36 receives system state information from system controller 28 via the wired and/or

wireless connection and outputs an indication of the system state information via any one oOr

more of indicator lights 38, vibration motor 40, speaker device 42, and display device 44.
Controller 36 receives operator input via any one or more of display device 44 (e.g., a touch-
sensitive and/or presence-sensitive display device), touch input devices 46, position and motion
sensors 48, microphone 50, optical scanner 52, and RFID reader 54. Controller 36 transmits an
indication of the received operator input to system controller 28 via the wired and/or wireless
connection to control an operational state of system controller 28, as is further described below.

10023 ] Processors 56 and computer-readable memory 58 of controller 36 can be
substantially similar to processors and computer-readable memory of system controller 2s. That

is, processors 56 can include any one or more of a microprocessor, a digital signal processor

9
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(DSP), an application specific integrated circuit (ASIC), a ficld-programmable gate array
(FPGA), or other equivalent discrete or integrated logic circuitry. Computer-readable memory
58 can include volatile and/or non-volatile memory encoded with instructions that, when
executed by processors 56, cause controller 36 to operate in accordance with techniques
described herein.

[0029] Indicator lights 38 can include any one or more light emitting diodes (LEDs),
indicator lamps, or other types of indicator lights. Controller 36, in some examples, controls an
illumination state of one or more of indicator lights 38 to indicate system state information
received from system controller 28. For instance, in examples where system state information
received from system controller 28 includes an indication of whether a ratio of fluid component
A and fluid component B delivered to dispensing device 24 deviates from the target ratio,
controller 36 can control an illumination state of indicator lights 38 to indicate whether the ratio
of fluid component A and fluid component B deviates from the target ratio. For example,
controller 36 can illuminate one or more of indicator lights 38 in response to receiving system
state information from system controller 28 indicating that the ratio of fluid component A and
fluid component B delivered to dispensing device 24 does not deviate from the target ratio.
Controller 36 can cause the one or more indicator lights 38 to operate in a non-illuminated state
in response to receiving the system state information indicating that the ratio of flurd component
A and fluid component B delivered to dispensing device 24 deviates from the target ratio. In
other examples, controller 36 can cause the one or more of indicator lights 38 to operate In the
non-illuminated state in response to receiving system state information from system controller 23
indicating that the ratio of fluid component A and fluid component B delivered to dispensing
device 24 does not deviate from the target ratio, and can cause the one or more of indicator lights
38 to operate in the illuminated state in response to receiving the system state information

indicating that the ratio of fluid component A and fluid component B delivered to dispensing

device 24 deviates from the target ratio.

[0030] In some examples, controller 36 can cause a first one of indicator lights 35 (e.g., a
oreen indicator light) to illuminate in response to receiving the sysitem state information
indicating that the ratio of fluid component A and fluid component B delivered to dispensing
device 24 does not deviate from the target ratio, and can cause a second one of indicator lights 38

(e.g., a red indicator light) to illuminate in response to receiving the system state information

1 0
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indicating that the ratio of fluid component A and fluid component B delivered to dispensing
device 24 deviates from the target ratio. In general, controller 36 can control an illummation
state of any one or more of indicator lights 38 to indicate system state information received from
system controller 28, such as to indicate whether a ratio of fluid component A and flhud
component B delivered to dispensing device 24 deviates from a target ratio.

[0031] Vibration motor 40 can be an electric motor or other type of motor that, when
actuated, causes vibration motor 40 to vibrate to provide haptic vibration feedback that can be
felt by an operator in contact with operator interface device 26. For instance, vibration motor 40
can be an electric motor having an unbalanced mass on a driveshaft that, when actuated, causes
vibration motor 40 (and hence operator interface device 26) to vibrate. Controller 36, in some
examples, actuates vibration motor 40 to provide haptic vibration feedback indicating system
state information received from system controller 28. For instance, controller 36 can actuate
vibration motor 40 to provide the haptic vibration feedback in response to receiving system state
information indicating an alert condition, such as an alert condition corresponding to a ratio of
fluid component A and fluid component B delivered to dispensing device 24 that deviates from
the target ratio, an alert condition corresponding to a volume of fluid component A within fluid
component A source 12 and/or a volume of fluid component B within tluid component B source
14 that is less than a threshold volume, or other type of alert condition. In some examples,
controller 36 can actuate vibration motor 40 to provide haptic vibration feedback configured to
identify the alert condition, such as a first defined pattern of vibration (e.g., one vibration)
indicating a first alert condition, a second defined pattern of vibration (e.g., two or more
vibrations in sequence) indicating a second alert condition, or other patterns of vibrations. In
seneral, controller 36 can actuate vibration motor 40 to provide haptic vibration feedback to an
operator to notify the operator of an alert condition, a change in a system operational state,
and/or to identify an alert condition or other operational state of system controller 28.

[0032] Controller 36 utilizes speaker 42 to output audible tones indicating system state
information received from system controller 28. For instance, controller 36 can cause speaker 42

to output a single tone, a multi-tone output, a sequence of tones, a buzzer, voice outputs, or other

audible indications of system state information and/or alert conditions.
[0033] Display device 44 can be a liquid crystal display (LCD), alphanumenc display, or

other type of display configured to present content to an operator. In some examples, display

I ]
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device 44 can include a touch-sensitive and/or presence-sensitive interface to enable operator
input in the form of touch gestures (e.g., tap gestures, swipe gestures, pinch gestures, or other
gestures). Controller 36, in some examples, presents system state information received from
system controller 28 at display device 44. For instance, controller 36 can cause display device
44 to display a current operational state (e.g., mode of operation), an indication of an alert
condition, an indication of a type of alert, a current ratio of fluid component A and tlmd
component B delivered to dispensing device 24, the target ratio of fluid component A and fluid
component B, or other system state information. In certain examples, such as when display
device 44 includes a touch-sensitive and/or presence-sensitive interface, controller 36 can receive
operator input to, e.g., acknowledge an alert condition and/or change an operation state of system
controller 28 via gesture input received at display device 44.

[0034] As illustrated in FIG. 2, controller 36 receives input from any one or more of
touch input devices 46, position and motion sensors 48, microphone 50, optical scanner 52, and
RFID reader 54. Touch input devices 46 can include buttons, switches, or other types of touch-
activated input devices to enable operator input to acknowledge an alert condition or otherwise
control an operational state of system controller 36. For instance, touch input devices 46 can
enable operator input to change system operating modes, such as from a dispensing mode 1n
which fluid component A and fluid component B are delivered to dispensing device 24 to a
standby mode in which fluid component A and fluid component B are not delivered to
dispensing device 24. Touch input devices 46, in some examples, can enable operator input to

change system parameters, such as a flow rate of one or more of fluid component A and flud

component B delivered to dispensing device 24.

[0035] Position and motion sensors 48 can include, e.g., any one or more accelerometers
and/or rate gyroscopes configured to sense relative motion and/or orientation of operator
interface device 26. Controller 36 can, in certain examples, compare relative motion sensed by
the accelerometers and/or rate gyroscopes to motion corresponding to a predetermined motion
gesture (e.g., a shaking motion gesture, an impact motion gesture, or other motion gesture) (o
determine whether the sensed motion corresponds to operator input to control an operational
state of system controller 28. For example, controller 36 can compare motion sensed by position
and motion sensors 48 to a predetermined motion gesture corresponding to a shaking motion

gesture (e.g., shaking of operator interface device 26), and can determine that the shaking motion

|2
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corresponds to operator input to acknowledge an alert, such as an alert corresponding to a ratio
of fluid component A and fluid component B delivered to dispensing device 24 that deviates
from the target ratio. In response, controller 36 can transmit an indication of the motion gesture
to acknowledge the alert condition to system controller 28, which controls an operational state
based on the received acknowledgement (e.g., by clearing the alert condition, continuing to
operate with the alert condition, resuming a fluid dispensing operational mode 1n response to
receiving the acknowledgement, or otherwise controlling the operational state based on the
received acknowledgement).

[0036] In some examples, controller 36 can compare the relative motion sensed by the
accelerometers and/or rate gyroscopes to predefined motion gestures to change the operational
state of system controller 28. For instance, a first predefined motion gesture can correspond to
operator input to initiate a fluid dispensing operational mode of system controller 28 in which
system controller 28 causes delivery of fluid component A and fluid component B to dispensing
device 24. A second predefined motion gesture can correspond to operator mput to initiate a
standby operational mode of system controller 28 in which system controller 28 ceases to cause
delivery of fluid component A and fluid component B to dispensing device 24. As such, sensed
motion of operator interface device 26 corresponding to predefined motion gestures can enable
control of an operational mode of system controller 28 via the predefined motion gestures. In
general, controller 36 can compare motion sensed by the accelerometers and/or rate gyroscopes
to motion corresponding to any one or more predetermined motion gestures associated with

defined operator input to acknowledge an alert condition or otherwise control an operational

state of system controller 23.

[0037] In some examples, position and motion sensors 48 can include one or more
orientation sensors, such as a plurality of accelerometers (e.g., three accelerometers), each
aligned along one of a plurality of mutually-orthogonal axes. Controller 36 can determine an
orientation of operator interface device 26 based on orientation sensed via the plurality of

accelerometers. Controller 36 can determine whether the sensed orientation corresponds to
operator input to control an operational state of system controller 28. For instance, controller 36
can determine whether the sensed orientation corresponds to an orientation of, e.g., a nozzle of
dispensing device 24 that is within a threshold angle (e.g., within ten degrees) from a vertical

orientation with the nozzle pointed toward the ground. Such vertical orientation with the nozzle
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pointed toward the ground can correspond to operator input of placing the nozzle of dispensing

device 24 within a bucket or other container to initiate, e.g., a purge mode of operation in which
only one of fluid component A and fluid component B 1s delivered to dispensing device 24 to
purge dispensing device 24 of the other fluid component. For instance, in examples where flud
component A is a catalyst component and fluid component B is a base component, the purge
mode can initiate delivery of only fluid component B (i.e., the base component in this example)
to dispensing device 24 to purge dispensing device 24 of residual fluid component A (i.e.,
catalyst component in this example). Controller 36, in response to identifying that the
orientation of operator interface device 26 corresponds to the operator input orientation to mitiate
(or enable) the base purge mode, can transmit an indication of the orientation to system
controller 28. System controller 28, in response, can initiate (or enable) the base purge mode. In
general, controller 36 can compare ortentation information sensed by orientation sensors (€.g.,
accelerometers) of operator interface device 26 to defined operator orientation input to enable
operator input to control an operational state of system controller 28 via orientation of operator
interface device 26.

[0038] In some examples, position and motion sensors 48 can include a proximity sensor
that senses proximity of the sensor to another object. For instance, such as when operator
interface device 26 is disposed proximate a nozzle of dispensing device 24, controller 36 can
transmit to system controller 28 an indication of whether the proximity sensor senses proximity
to an object (e.g., a product to which activated compound 1s to be applied). System controller 28
can enable delivery of fluid component A and fluid component B to dispensing device 24 1n

response to an indication received from operator interface device 26 corresponding to sensed

proximity to an object, and can disable delivery of the fluid components in response to an
indication received from operator interface device 26 indicating that proximity to an object 1s not
sensed. As such, system controller 28 can enable dispensing of the activated compound from
dispensing device 24 when operator interface device 26 (and hence the nozzle in this example) 15
close to an object, and can disable dispensing of the activated compound when operator interface
device 26 (and the nozzle) is not close to an object.

[0039] Controller 36, in some examples, receives audible operator input via microphone
50. Such audible mput can include, e.g., voice mput commands to acknowledge an alert

condition or otherwise control an operational state ot system controller 28. For nstance,
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controller 36 can implement one or more voice recognition algorithms to compare audible mnputs
received via microphone 50 to speech patterns corresponding to define operator input
commands. In response to determining that audible input received via microphone 50
corresponds to a defined operator mput command, controller 36 can transmit an indication of the
identified input command to system controller 28, which controls an operational state according
to the received command.

[0040] Optical scanner 52 can include any optical input device (e.g., a camera, a laser-
based scanner, or other optical input device) that captures machine-readable encoded
information, such as a barcode, a matrix barcode (e.g., QR code), or other machine-readable
encoded information and translates the encoded information to digital form. RFID reader 54
includes a radio-frequency antenna that sends and/or receives power, data, and/or commands to
retrieve information from RFID tags remote from RFID reader 54.

[0041] Controller 36, in some examples, utilizes optical scanner 52 and/or RFID reader
54 to retrieve information corresponding to products to which activated compound 1s to be
applied using dispensing device 24. For example, a product to which activated compound 1s to
be applied (e.g., a window to which activated epoxy 1s to be applied) can include a barcode, a
matrix barcode, and/or a RFID tag including product identification data uniquely identifying the

product (e.g., a serial number or other unique product identification data). Controller 36 can
retrieve the product identification information via optical scanner 52 and/or RFID reader 54, and
can transmit the product identification information to system controller 28. System controller 238
can store the product identification information within database 30 1n association with system

state information of fluid dispensing system 10 during application of the activated compound to
the product via dispensing device 24. Examples of system state information stored in association
with the product 1dentification information can include, e.g., a ime and/or date of apphication of
the activated compound, a ratio of flutd component A and fluid component B delivered to

dispensing device 24 during application, a volume of one or more of tluid component A and
fluid component B delivered to dispensing device 24 during apphcation, an indication of whether
alert conditions were triggered during the application, or other system state information. Such
stored mformation can be later retrieved to assess the quahities of activated compound apphed to

a particular product, as well as the operational state of fluid dispensing system 10 during

application.
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[0042] In some examples, controller 36 transmits identification information retrieved
from an RFID tag via RFID reader 54 to system controller 28. System controller 28 can, n
certain examples, control an operational state of system controller 28 based on the received
identification information corresponding to the RFID tag. For instance, system controller 28 can
enable operation of dispensing device 24 to apply the activated compound by delivering fluid
component A and fluid component B to dispensing device 24 in response to receiving the
identification information retrieved from the RFID tag, and can disable operation of dispensing
device 24 to apply the activated compound by ceasing to deliver fluid component A and fluid
component B to dispensing device 24 when the identification information 1s not received. As
such, system controller 28 can enable operation of dispensing device 24 to apply the activated
compound when, for example, operator interface device 26 1s near to the RFID tag including the
identification information (e.g., located at a designated work area), and can disable operation of
dispensing device 24 when operator interface device 26 1s not near to the RFID tag.

[0043] In certain examples, an RFID tag including unique operator identification
information can be worn by or otherwise collocated with the operator. In such examples,
controller 36 can transmit, to system controller 28, the unique operator 1dentification information
retrieved from the RFID tag by RFID reader 54. System controller 28 can store system state
information in association with the unique operator identification information at, e.g., database
30. Stored system state information can include, e.g., a ratio of flurd component A and fluid
component B delivered to dispensing device 24 during application, a volume of one or more of
fluid component A and fluid component B delivered to dispensing device 24 during application,
an indication of whether alert conditions were triggered during the application, or other system
state information. Accordingly, system controller 28 can store mformation corresponding to
operator usage of fluid dispensing system 10 that is unique to a particular operator and which can
be later retrieved for, e.g., operations planning feedback or other activities.

[0044 ] According to techniques of this disclosure, operator intertace device 26 can
provide output to an operator of dispensing device 24 and enable operator input at a dispensing
location that may be remote from system controller 28. As such, techniques described herein can
increase operator awareness of the operational state of fluid dispensing system 10 and enable

operator input to control the operational state at locations that may be remote from system

controller 2.
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[0045] While the invention has been described with reference to an exemplary
embodiment(s), it will be understood by those skilled in the art that various changes may be
made and equivalents may be substituted for elements thereof without departing from the scope
of the invention. In addition, many modifications may be made to adapt a particular situation or
material to the teachings of the invention without departing from the essential scope thereof.
Therefore, 1t 1s intended that the invention not be himited to the particular embodiment(s)

disclosed, but that the invention will include all embodiments falling within the scope of the

appended claims.
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CLAIMS:

1.

A plural component dispensing system comprising:
a dispensing device configured to receive a first fluid component and a second tlud

component;

a first fluid component source connected to the dispensing device to deliver the first fluid
component to the dispensing device;

a second fluid component source connected to the dispensing device to deliver the second
fluid component to the dispensing device;

a system controller connected to regulate operation of the first fluid component source
and the second fluid component source to produce a target ratio of the first fluid
component and the second fluid component at the dispensing device; and

an operator interface device remote from and operatively connected to the system
controller, the operator interface device configured to output system state
information received from the system controller and to receive operator input to

control an operational state of the system controller.

The plural component dispensing system of claim 1,

wherein the system state information received by the operator interface device from the
system controller device comprises an indication of whether a ratio of the first
fluid component and the second fluid component delivered to the dispensing

device deviates from the target ratio.

The plural component dispensing system of claim 2,
wherein the operator interface device comprises one or more 1ndicator lights; and
wherein the operator interface device is configured to control an illumination state of the '

one or more indicator lights to indicate whether the ratio of the first tluid

component and the second fluid component delivered to the dispensing device

deviates from the target ratio.

The plural component dispensing system of claim 1,

wherein the operator interface device comprises a display device; and
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wherein the operator interface device is configured to output the system state information

received from the system controller via the display device.

The plural component dispensing system of claim 4,
wherein the display device comprises a touch-sensitive display; and

wherein the operator interface device is configured to receive the operator input via the

touch-sensitive display.

The plural component dispensing system of claim 1,
wherein the operator interface device comprises a speaker device; and
wherein the operator interface device is configured to output the system state information

received from the system controller via the speaker device.

The plural component dispensing system of claim 1,
wherein the operator interface device comprises a vibration motor; and
wherein the operator interface device is configured to output the system state information

received from the system controller by actuating the vibration motor to provide

vibratory haptic feedback corresponding to the system state information.

The plural component dispensing system of claim 7/,

wherein the system state information indicates an alert condition; and

wherein the operator interface device is configured to actuate the vibration motor to
provide the vibratory haptic feedback corresponding to the alert condition In

response to receiving the system state information indicating the alert condition.

The plural component dispensing system of claim 8,
wherein the vibratory haptic feedback corresponding to the alert condition comprises a

pattern of vibrations that identitfies a type of alert associated with the alert

condition.
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The plural component dispensing system of claim 1,
wherein the operator interface device comprises one or more motion sensors; and
wherein the operator interface device is configured to receive the operator mput to

control the operational state of the system controller via motion of the operator

interface device sensed by the one or more motion sensors.

The plural component dispensing system of claim 10,

wherein the motion of the operator interface device sensed by the one or more motion

sensors corresponds to a defined motion gesture.

The plural component dispensing system of claim 1,

wherein the operator interface device comprises one or more ortentation sensors; and
wherein the operator interface device is configured to receive the operator input to

control the operational state of the system controller via an orientation of the

operator interface device sensed by the one or more orientation sensors.

The plural component dispensing system of claim 1,

wherein the operator interface device comprises a scanner device;

wherein the operator interface device 1s configured to:

retrieve, via the scanner device, product identification information from a

machine-readable product identification code; and
transmit the product identification information to the system controller; and
wherein the system controller is configured to store at least a portion of the system state

information in association with the product identification mformation in a

database.

The plural component dispensing system of claim 13,
wherein the scanner device comprises an optical scanner; and
wherein the machine-readable product identification code comprises one or more of a

machine-readable barcode and a machine-readable matrix barcode.
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The plural component dispensing system of claim 13,

wherein the scanner device comprises a radio-frequency identification (RFID) reader; and

wherein the machine-readable product identification code comprises an RFID tag.

The plural component dispensing system of claim 1,

wherein the operator interface device is integrally formed with the dispensing device.

The plural component dispensing system of claim 1,

wherein the operator interface device 1s wearable by an operator.

An operator interface device for a plural component dispensing system, the operator

interface device comprising:

19.

at least one input device;
at least one output device;

one or more processors; and

computer-readable memory encoded with instructions that, when executed by the one or

more processors, cause the operator interface device to:

output, via the at least one output device, system state information received from
a system controller of the plural component dispensing system that 1s
remote from the operator interface device;

receive, via the at least one input device, operator input to control an operational

state of the system controller; and

transmit the operator input to the system controller.

The operator interface device of claim 18,

wherein the at least one output device comprises one or more mndicator lights; and

wherein the computer-readable memory is further encoded with instructions that, when
executed by the one or more processors, cause the operator interface device to
output the system state information received from the system controller by at least

controlling an illumination state of the one or more indicator lights to output the

system state information.
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The operator interface device of claim 18,

wherein the at least one input device comprises one or more motion sensors; and

wherein the computer-readable memory is further encoded with instructions that, when
executed by the one or more processors, cause the operator interface device to
receive the operator input to control the operational state of the system controller
by at least identifying a defined motion gesture corresponding to motion of the

operator interface device sensed by the one or more motion sensors.
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