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FUEL DISPENSER COMMUNICATION

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to and the benefit of co-pending U.S. Application
Serial No. 15/206,951, filed July 11, 2016, the full disclosure of which is hereby

incorporated by reference herein for all purposes.

FIELD

[0002] The present disclosure relates generally to fuel dispenser communication.

BACKGROUND

[0003] Various types of fuel dispensers are used for dispensing fuel to customers. Some
form of remote dispenser controller is traditionally used for controlling the actual dispensing
of fuel by the fuel dispensers. The dispenser controller is often on the same premises as the
fuel dispensers and coupled to a store interface unit so that a site attendant can monitor and
control particular fueling dispensers from a building at the site (e.g., a gas station or other
store). The dispenser controller sends data signals to the fuel dispensers providing various
information and commands thereto. The information traditionally includes price, preset
amounts of fuel to dispense, and authorization to dispense fuel. The fuel dispensers likewise
send data signals to the dispenser controller, traditionally including pump number, pump

status, dispensed fuel volume, and sale value.

[0004] Communications to a fuel dispenser’s fuel controller and payment terminal are
traditionally based on which vendor is associated with the fuel controller and payment
terminal since different vendors’ fuel controllers and payment terminals require information
and commands to be provided thereto in a particular format for proper functionality. During
the course of a fuel dispenser’s lifetime, the payment terminal may need to be replaced for
any of a variety of reasons, such as to accommodate new methods of payment or to meet
newly implemented security regulations. Traditionally, the new payment terminal must be
associated with the same vendor as the vendor associated with the fuel controller. This is
because store interface units traditionally recognize a single vendor for a single fuel dispenser
and provide information and commands for the fuel dispenser to the dispenser controller in

the format appropriate for that vendor. However, a new payment terminal meeting the needs
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of the fuel dispenser’s owner may not be available from the same vendor as the fuel
controller, thereby preventing the payment terminal from being replaced unless the entire fuel
dispenser is replaced, which is an expensive and time-consuming process, or the payment
terminal is replaced with a payment terminal that does not fully satisfy the fuel dispenser

owner’s needs but must be used to match the vendor of the fuel controller.

[0005] Accordingly, there remains a need for improved fuel dispenser communication.
SUMMARY

[0006] In general, fuel dispenser communication is provided.

[0007] In one aspect, a fuel controller translator can include a translator board connected by a
first wire to an external source and connected by a second wire to a fuel controller in a fuel
dispenser. The fuel controller translator is configured to receive a command from an external
source, the command having a first format, translate the command into a second format
compatible with the fuel controller, and transmit the translated command in the second format

to the fuel controller.

[0008] In some variations one or more of the following features can optionally be included in

any feasible combination.

[0009] The fuel controller translator can be configured to read a conversion table stored in a
memory of the fuel controller translator, determine, based on the conversion table, the second
format that corresponds to a type of fuel controller that will receive the translated command,

and generate the translated command based on the determined second format.

[0010] The fuel controller translator can also be configured receive a second command in the
second format from the fuel controller, translate the second command into a first format
compatible with the external device, and transmit translated second command in the first

format to the external device.

[0011] The fuel controller translator can yet be further configured to combine a plurality of
commands in the first format into a single command in the second format, where the

translated command is the single command.

[0012] The fuel controller translator can also be configured to expand a command in the first
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format into commands in the second format, where the translated command includes the

commands in the second format.

[0013] The external source can be a point-of-sale system configured to control operation of a

component of a fuel dispenser.

[0014] In an interrelated aspect, a fuel dispenser can include a housing. The housing can
include a pump compartment with fuel dispensing components disposed therein, an
electronics compartment, and a translator board. The pump compartment can have a fuel
controller disposed within the pump compartment and configured to control dispensing of
fuel by the fuel dispensing components. The electronics compartment can include a payment
terminal configured to process payment for fuel dispensed by the fuel dispensing
components. The translator board can be connected by a first wire to an external source and
connected by a second wire to the fuel controller. The fuel dispenser can be configured to
perform operations including, receive a command from an external source, where the
command can have a first format, translate the command into a second format compatible
with the fuel controller, and transmitting the translated command in the second format to the

fuel controller.

[0015] Non-transitory computer program products (e.g., physically embodied computer
program products) are provided that store instructions, which when executed by one or more
data processors of one or more computing systems, causes at least one data processor to
perform operations herein. Similarly, computer systems are also provided that may include
one or more data processors and memory coupled to the one or more data processors. The
memory may temporarily or permanently store instructions that cause at least one processor
to perform one or more of the operations described herein. In addition, methods can be
implemented by one or more data processors either within a single computing system or
distributed among two or more computing systems. Such computing systems can be
connected and can exchange data and/or commands or other instructions or the like via one or
more connections, including but not limited to a connection over a network (e.g. the Internet,
a wireless wide area network, a local area network, a wide area network, a wired network, or

the like), via a direct connection between one or more of the multiple computing systems, etc.
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BRIEF DESCRIPTION OF DRAWINGS

[0016] This invention will be more fully understood from the following detailed description

taken in conjunction with the accompanying drawings, in which:

[0017] FIG. 1 is a diagram illustrating one implementation of a fuel dispenser in accordance

with certain aspects of the present disclosure;

[0018] FIG. 2 is a diagram illustrating one implementation of a fuel controller translator in

accordance with certain aspects of the present disclosure;

[0019] FIG. 3 is a process flow diagram illustrating a method in accordance with certain

aspects of the present disclosure; and

[0020] FIG. 4 is a process flow diagram illustrating another method in accordance with

certain aspects of the present disclosure.
DETAILED DESCRIPTION

[0021] Certain exemplary embodiments will now be described to provide an overall
understanding of the principles of the structure, function, manufacture, and use of the
systems, devices, and methods disclosed herein. One or more examples of these
embodiments are illustrated in the accompanying drawings. Those skilled in the art will
understand that the systems, devices, and methods specifically described herein and
illustrated in the accompanying drawings are non-limiting exemplary embodiments and that
the scope of the present invention is defined solely by the claims. The features illustrated or
described in connection with one exemplary embodiment may be combined with the features
of other embodiments. Such modifications and variations are intended to be included within

the scope of the present invention.

[0022] Further, in the present disclosure, like-named components of the embodiments
generally have similar features, and thus within a particular embodiment each feature of each
like-named component is not necessarily fully elaborated upon. Additionally, to the extent
that linear or circular dimensions are used in the description of the disclosed systems,
devices, and methods, such dimensions are not intended to limit the types of shapes that can
be used in conjunction with such systems, devices, and methods. A person skilled in the art

will recognize that an equivalent to such linear and circular dimensions can easily be
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determined for any geometric shape.

[0023] As used herein, the terms “data signals” and “commands™ can be used
interchangeably to be not only commands that describe or directly cause a specific hardware
or software operation, but can also include any type of data which may or may not be used to
cause or initiate a hardware or software operation. Examples of commands that may directly
cause an operation can be: initiate the dispensing of fuel, display a value on a visual display,
terminate the dispensing of fuel, adjust a flow rate for a fuel pump, etc. Examples of
commands that may not directly cause an operation can be: specify an amount of fuel to be
pumped, query or receive an open/closed status of a pump or valve, a time or timestamp, etc.
Thus the term “commands” can refer to any amount or type of data transmitted between the

systems described herein.

[0024] To enable operation of a fuel dispenser, fueling and payment data signals can be
transmitted between a forecourt controller and the fuel dispenser. However, when
components of a fuel dispenser are replaced or upgraded, the components may require
commands in a different format than those sent by the forecourt controller. In some cases, a
fuel controller (which can control the mechanical operation of the fuel pump) can require
commands in a different format than, for example, payment commands required by a
payment terminal in a fuel dispenser. In such a case, a fuel controller translator can be
utilized to translate the commands transmitted between the forecourt controller and the fuel
dispenser. For example, where the forecourt controller transmits commands that are
compatible with the payment terminal, but not with the fuel controller, the fuel controller
translator can translate the commands received from the forecourt controller into a format
compatible with the fuel controller. Conversely, the fuel controller translator can translate
commands received from the fuel controller into a format that is compatible with the

forecourt controller.

[0025] FIG. 1 is a diagram illustrating one embodiment of a fuel dispenser 102. The fuel
dispenser 102 includes an electronics compartment 104 and a pump compartment 106. The
electronics compartment 104 has therein electronics for facilitating payment for fuel and for
facilitating the dispensing of the fuel. The electronics include, for example, a fuel controller
configured to control dispensing of the fuel from the pump compartment, a communication
unit configured to electronically communicate wired and/or wirelessly, a display 108

configured to show information (e.g., media content, payment information, etc.) thereon, a

5



WO 2018/013453 PCT/US2017/041312

memory configured to store data therein, and a payment terminal (e.g., a card reader, etc.)
configured to process customer payment. Only the display 108 is shown in FIG. 1. Similar
components can be located on the other side of the electronics compartment 104. The fuel
dispenser 102 can be configured for mobile payment instead of or in addition to payment

through the payment terminal and hence need not include the payment terminal.

[0026] The pump compartment 106 has therein a pump configured to pump fuel from a fuel
tank or other reservoir and has therein a fuel meter configured to monitor fuel flow. The
pump compartment 106 can include other elements to facilitate fuel dispensing, such as
valves, a vapor recovery system, etc. The pump compartment 106 is isolated from the
electronics compartment 104 within the fuel dispenser 102 to facilitate safety, security, and/or
maintenance, as will be appreciated by a person skilled in the art. Fuel is thus not allowed to
flow from the pump compartment 106 to the electronics compartment 104 and instead flows
from the pump compartment 106 through hoses 110 to nozzles 112 for dispensing. As will
be appreciated by a person skilled in the art, the nozzles 112 are each configured to dispense

fuel from the fuel dispenser 102 as pumped therefrom by the pump.

[0027] The fuel dispenser 102 is configured to be connected to the fuel tank or other
reservoir containing fuel. When filling up the tank of a motor vehicle, the fuel is pumped
from the tank or reservoir by the pump located in the pump compartment 106 and to a nozzle
112 via a fuel pipe (not shown) and a fuel hose 110. When each fuel hose 110 is not in use,
the fuel hose 110 hangs along the fuel dispenser 102, and its associated nozzle 112 is seated
in a nozzle boot 114. The illustrated fuel dispenser 102 includes four hoses 110 and four
nozzles 112 on one side of the dispenser 102 and four hoses 110 and four nozzles 112 on the
other side of the dispenser 102, but as will be appreciated by a person skilled in the art, the
fuel dispenser 102 can include any number of hoses 110 and nozzles 112. A person skilled in

the art will also appreciate that the fuel dispenser 102 can have various other configurations.

[0028] FIG. 2 is a diagram illustrating one implementation of a fuel controller translator 220
in accordance with certain aspects of the present disclosure. In some implementations, a
fueling establishment can include a forecourt controller 210 located within a forecourt
connection hub 202. The forecourt connection hub 202 can be an area located in or around a
building, such as a store. The forecourt can include any area between the forecourt controller
210 and a fuel dispenser 102. For example, the forecourt can be where motorists bring their

vehicles to be fueled, an intervening building area, or the like. The forecourt controller 210

6
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can act to receive payment information, e.g., from a point-of-sale terminal, such as a cash
register, as well as to monitor fuel dispensers, control fuel dispenser operation, or the like.
The forecourt controller 210 can also send and receive commands to and from the fuel

dispenser 102.

[0029] Any of the communication methods described herein can be wired or wireless, for
example, Local-Area-Network (LAN), Wireless LAN (WLAN), Ethernet, Bluetooth, cellular,
or the like. The communication can also be performed over an RS485 or US Current Loop
connection. The forecourt controller 210 can be in communication with any number of fuel
dispensers 102 to control the dispensing of fuel and the receiving of returned data or

commands from the fuel dispensers 102.

[0030] In some cases, the format of commands used by the fuel controller 240 and the
payment terminal 230 can be different. A fuel controller translator 220 can thus be provided
for translating the data. For example, where a forecourt controller 210 and a payment
terminal 230 use data having a first format, and a fuel controller 240 uses data having a
different second format, the fuel controller translator 220 can translate the data sent to and
received from the fuel controller 240. In particular, data in the second format received from
the fuel controller 240 can be translated into the first format and sent to the forecourt
controller 210, and data in the first format received from the forecourt controller 210 can be
translated into the second format and sent to the fuel controller 240. Once a command has
been received by the fuel controller 240, the fuel dispenser 102 can dispense the fuel as

instructed by the forecourt controller 210.

[0031] While FIG. 2 illustrates the fuel controller translator 220 located within the forecourt
connection hub 202, a person skilled in the art will appreciate that the fuel controller
translator 220 can be located anywhere, including within the fuel dispenser 102, as long as it
is configured to translate signals transmitted between the forecourt controller 210 and the fuel

dispenser 102.

[0032] The translation of commands from the first format to the second format (or vice versa)
can include translating and expanding a single element of data or command to multiple
elements of data or commands (a 1 to N operation). In other implementations, the reverse
can occur where the fuel controller translator 220 receives a number of commands or data

inputs and translates and combines them to a single data element or command (an N to 1
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operation). The translation can be performed by a central processing unit (CPU) that can be
embedded in a translator board that is part of the fuel controller translator 220. In other
implementations, the fuel controller translator 220 can be in a computer chip that can be

installed in a circuit board.

[0033] When a command in the first format is received by the fuel controller translator 220,
the fuel controller translator 220 can determine which format to translate the command into,
and how many translated commands will be equivalent to the received command. There can
be a conversion table, for example, a lookup table, database, or other conversion data that
provides the basis for the translation. The conversion table can be stored in a memory of the
fuel controller translator 220, on an external computing system, or the like. The conversion
table can be read by the fuel controller translator 220 to determine the second format that
corresponds to a type of fuel controller 240 that will receive the translated command. The
second format can be vendor/model specific, and there can be entries in the conversion table
that correspond to different vendor/models of the fuel controller 240 or payment terminal
230. The conversion table can then also be read to retrieve the appropriate command(s), in
the second format compatible with the fuel controller 240, and transmit those translated

commands to the fuel controller 240.

[0034] For N to 1 translation, the fuel controller translator 220 can include a buffer for an
array to store incoming commands until the required number of commands is received for
combination into the single command. For example, when the fuel controller translator 220
receives a partial command, the conversion table can identify this as a partial command. The
fuel controller translator 220 can wait until other partial commands have been received which
together can be combined into a single command. That single command can then be

transmitted by the fuel controller translator 220.

[0035] In general, the fuel controller translator 220 can be configured to translate commands
between two different formats for interpretation between any components of the fuel
dispenser 102 and components in the forecourt or point-of-service location. For example, the
“second format” can be the required format for the fuel controller 240, the payment terminal
230, or for some other component of the fuel dispenser 102, such as the fuel pump, a
computer display, a shutoff valve, or the like. In some implementations, the fuel controller
translator 220 can be in communication with more than one component, and there can be

more than one type of second format. Accordingly, the fuel controller translator 220 can
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have translation software for each type of second format corresponding to the different types
of fuel controllers 240, payment terminals 230, or other components. In some
implementations, the fuel controller translator 220 software can be installed, for example,
during the production process, when the fuel control translator 220 is installed on-site, as part

of an update, or the like.

[0036] In some implementations, the command can be, for example, a hex code or strings,
octets, binary code, analog electrical pulses, or the like that can be interpreted by the fuel
controller 240 as a command. The fuel command translator can store commands according to
vendor, model, or the like. In some implementations, the fuel control translator can have a
single, or otherwise limited number of formats that it can translate. Accordingly, there can be
multiple fuel controller translators 220 that can be concurrently installed to handle additional

types of translation.

[0037] The translation can be bi-directional to handle, for example a response from the fuel
controller 240. For example, the fuel controller translator 220 can translate any data received
from the fuel controller 240 (in the second format) to the first format. This translated data

can then be transmitted to the forecourt controller 210.

[0038] Also, while some examples herein describe translating fuel controller 240 commands,
other types of commands, either instead of or in addition to the fuel controller 240
commands, can be translated. For example, the fuel controller translator 220 can be
configured to translate payment terminal 230 commands, or commands between any
component of the fuel dispenser 102 and the forecourt connection hub 210. As such, the
adjective “fuel controller” should not necessarily be considered a limiting feature to exclude
other uses of the fuel controller translator 220 or other types of translators installed for the

purposes described herein.

[0039] Also, the fuel controller translator 220 can receive commands that do not require
translation. For example, the forecourt controller 210 can be configured to transmit/receive
commands in a first format. The payment terminal 230 can be configured to transmit/receive
commands also in the first format. The fuel controller 240, on the other hand, can be
configured to transmit/receive commands in the second format. Such a configuration can be
referred to as a “hybrid” fuel dispenser. This can occur with the electronics compartment, or

portions thereof, are upgraded or replaced using components provided by a different vender
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than the remainder of the fuel dispenser. Here, when the fuel controller translator 220
receives commands for the payment terminal 230 in the first format, no translation may be
needed. The fuel controller translator 220 can then transmit the original commands (in the

first format) to the payment terminal 230.

[0040] In some implementations, the commands can include an identifier indicating what
format they are in. The identifier can be read by the fuel controller translator 220 to

determine if translation is needed.

[0041] When a fueling establishment includes multiple fuel dispensers 102, multiple fuel
controller translators can be installed in one or more housings. The housings can be located,
for example, in the forecourt connection hub, in the forecourt, in a building or other structure,

on the fueling dispensers, or at an off-site location.

[0042] Figure 3 is a process flow diagram illustrating a method in accordance with certain

aspects of the present disclosure.

[0043] At 300, the POS computer, or other system at the POS, can send a POS command to

the forecourt controller.

[0044] At 310, the forecourt controller 210 can generate, in the first format, data or
commands based on the commands received from the POS computer. The generated

commands can be transmitted to the fuel controller translator 220.

[0045] At 320, the fuel controller translator 220 can translate the received commands, or a
portion thereof, in the first format to commands in a second format. The translated
commands can then be transmitted by the fuel controller translator 220 to the fuel controller

240.

[0046] At 330, the fuel controller 240 can execute the received commands to operate the fuel

dispenser 102.

[0047] The fuel controller 240 can generate responses (herein also referred to as second
commands to distinguish from first commands received by the fuel controller 240) based on
the commands executed at 330. The responses can be, for example, a fuel controller
command response and/or a fuel controller data response. The fuel controller command

response can be a command response from a component of the fuel dispenser 102 that
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reflects a status of the component or result of the executed command.

[0048] At 340, when there is a need to return a fuel controller data response, the fuel
controller data response can be generated for transmission to the fuel controller translator
220. A fuel controller data response can be any data that is not a direct result of the execution

of fuel controller commands.

[0049] The second commands can be in the second format. Generation of the second
command can be in response to the received command (a fuel controller command response)
or can be independent of the received commands or fuel dispenser operation (a fuel controller
data response). The second command can then be transmitted by the fuel controller 240 to

the fuel controller translator 220.

[0050] At 350, the fuel controller translator 220 can translate the second format fuel

controller data response, or a portion thereof, from the second format to the first format.

[0051] At 360, the fuel controller translator 220 can translate the second format fuel
controller command response, or a portion thereof, from the second format to the first format.
The fuel controller translator 220 can transmit the translated second command (in the first
format) to the forecourt controller 210. Similarly, the translated fuel controller data

responses (if any) can be transmitted to the forecourt controller 210.

[0052] At 370, the forecourt controller 210 can generate commands or responses for the POS
computer based on the translated second command received from the fuel controller

translator 220.

[0053] At 380, the POS computer can process the fuel controller response. The processing
can include, for example, displaying a current status of the fuel controller 240 or payment

terminal 230, displaying how much fuel has been pumped, or the like.

[0054] Figure 4 is a process flow diagram illustrating another method in accordance with

certain aspects of the present disclosure.

[0055] At 410, a command can be received from an external source, the command having a

first format.

[0056] At 420, the command can be translated into a second format compatible with a fuel

11



WO 2018/013453 PCT/US2017/041312

controller 240.

[0057] At 430, the translated command can be transmitted in the second format to a fuel

controller 240.

[0058] One skilled in the art will appreciate further features and advantages of the invention
based on the above-described embodiments. Accordingly, the invention is not to be limited
by what has been particularly shown and described, except as indicated by the appended
claims. All publications and references cited herein are expressly incorporated herein by

reference in their entirety.

[0059] One or more aspects or features of the subject matter described herein can be realized
in digital electronic circuitry, integrated circuitry, specially designed application specific
integrated circuits (ASICs), field programmable gate arrays (FPGAs) computer hardware,
firmware, software, and/or combinations thereof. These various aspects or features can
include implementation in one or more computer programs that are executable and/or
interpretable on a programmable system including at least one programmable processor,
which can be special or general purpose, coupled to receive data and instructions from, and to
transmit data and instructions to, a storage system, at least one input device, and at least one
output device. The programmable system or computing system may include clients and
servers. A client and server are generally remote from each other and typically interact
through a communication network. The relationship of client and server arises by virtue of
computer programs running on the respective computers and having a client-server

relationship to each other.

[0060] These computer programs, which can also be referred to programs, software, software
applications, applications, components, or code, include machine instructions for a
programmable processor, and can be implemented in a high-level procedural language, an
object-oriented programming language, a functional programming language, a logical
programming language, and/or in assembly/machine language. As used herein, the term
“machine-readable medium” refers to any computer program product, apparatus and/or
device, such as for example magnetic discs, optical disks, memory, and Programmable Logic
Devices (PLDs), used to provide machine instructions and/or data to a programmable
processor, including a machine-readable medium that receives machine instructions as a

machine-readable signal. The term “machine-readable signal” refers to any signal used to

12
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provide machine instructions and/or data to a programmable processor. The machine-
readable medium can store such machine instructions non-transitorily, such as for example as
would a non-transient solid-state memory or a magnetic hard drive or any equivalent storage
medium. The machine-readable medium can alternatively or additionally store such machine
instructions in a transient manner, such as for example as would a processor cache or other

random access memory associated with one or more physical processor cores.

[0061] To provide for interaction with a user, one or more aspects or features of the subject
matter described herein can be implemented on a computer having a display device, such as
for example a cathode ray tube (CRT) or a liquid crystal display (LCD) or a light emitting
diode (LED) monitor for displaying information to the user and a keyboard and a pointing
device, such as for example a mouse or a trackball, by which the user may provide input to
the computer. Other kinds of devices can be used to provide for interaction with a user as
well. For example, feedback provided to the user can be any form of sensory feedback, such
as for example visual feedback, auditory feedback, or tactile feedback; and input from the
user may be received in any form, including, but not limited to, acoustic, speech, or tactile
input. Other possible input devices include, but are not limited to, touch screens or other
touch-sensitive devices such as single or multi-point resistive or capacitive trackpads, voice
recognition hardware and software, optical scanners, optical pointers, digital image capture

devices and associated interpretation software, and the like.

[0062] In the descriptions above and in the claims, phrases such as “at least one of” or “one
or more of” may occur followed by a conjunctive list of elements or features. The term
“and/or” may also occur in a list of two or more elements or features. Unless otherwise
implicitly or explicitly contradicted by the context in which it used, such a phrase is intended
to mean any of the listed elements or features individually or any of the recited elements or
features in combination with any of the other recited elements or features. For example, the

LT

phrases “at least one of A and B;” “one or more of A and B;” and “A and/or B” are each
intended to mean “A alone, B alone, or A and B together.” A similar interpretation is also
intended for lists including three or more items. For example, the phrases “at least one of A,
B, and C;” “one or more of A, B, and C;” and “A, B, and/or C” are each intended to mean “A
alone, B alone, C alone, A and B together, A and C together, B and C together, or A and B
and C together.” Use of the term “based on,” above and in the claims is intended to mean,

“based at least in part on,” such that an unrecited feature or element is also permissible.
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[0063] The subject matter described herein can be embodied in systems, apparatus, methods,
and/or articles depending on the desired configuration. The implementations set forth in the
foregoing description do not represent all implementations consistent with the subject matter
described herein. Instead, they are merely some examples consistent with aspects related to
the described subject matter. Although a few variations have been described in detail above,
other modifications or additions are possible. In particular, further features and/or variations
can be provided in addition to those set forth herein. For example, the implementations
described above can be directed to various combinations and subcombinations of the
disclosed features and/or combinations and subcombinations of several further features
disclosed above. In addition, the logic flows depicted in the accompanying figures and/or
described herein do not necessarily require the particular order shown, or sequential order, to
achieve desirable results. Other implementations may be within the scope of the following

claims.
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What is claimed is:

1. A fuel controller translator, comprising:

a translator board having at least one programmable processor, the translator board
connected by a first wire to an external source and connected by a second wire to a fuel
controller in a fuel dispenser; and

a non-transient machine-readable medium storing instructions which, when executed
by the at least one programmable processor, configure the fuel controller translator to
perform operations comprising:

receiving a command from an external source, the command having a first
format;

translating the command into a second format compatible with the fuel
controller; and

transmitting the translated command in the second format to the fuel

controller.

2. The fuel controller translator of claim 1, further configured to cause the at least one

programmable processor to perform operations comprising:

reading, by the fuel controller translator, a conversion table stored in a

memory of the fuel controller translator;

determining, by the fuel controller translator and based on the conversion
table, the second format that corresponds to a type of fuel controller that will receive
the translated command; and

generating, by the fuel controller translator, the translated command based on

the determined second format.

3. The fuel controller translator of claim 1, further configured to cause the at least one
programmable processor to perform operations comprising:
receiving a second command in the second format from the fuel controller;
translating the second command into a first format compatible with the external
device; and

transmitting the translated second command in the first format to the external device.

4. The fuel controller translator of claim 1, further configured to cause the at least one
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programmable processor to perform operations comprising:
combining a plurality of commands in the first format into a single command in the

second format, the translated command comprising the single command.

5. The fuel controller translator of claim 1, further configured to cause the at least one
programmable processor to perform operations comprising:
expanding a command in the first format into a plurality of commands in the second

format, the translated command comprising the plurality of commands.

6. The fuel controller translator of claim 1, wherein the external source is a point-of-sale

system configured to control operation of a component of a fuel dispenser.

7. A method for implementation by at least one programmable processor, the method
comprising:
receiving a command from an external source, the command having a first format;
translating the command into a second format compatible with a fuel controller; and

transmitting the translated command in the second format to the fuel controller.

8. The method of claim 7, the translating comprising:

reading, by the fuel controller translator, a conversion table stored in a memory of the
fuel controller translator to determine the second format that corresponds to a type of fuel
controller that will receive the translated command; and

generating, by the fuel controller translator, the translated command based on the

determined second format.

9. The method of claim 7 further comprising:
receiving a second command in the second format from the fuel controller;
translating the second command into a first format compatible with the external
device; and

transmitting the translated second command in the first format to the external device.

10. The method of claim 7, the translating comprising combining a plurality of commands
in the first format into a single command in the second format, the translated command

comprising the single command.

11. The method of claim 7, the translating comprising expanding a command in the first
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format into a plurality of commands in the second format, the translated command

comprising the plurality of commands.

12. The method of claim 7, wherein the external source is a point-of-sale system

configured to control operation of a component of a fuel dispenser.

13. A computer program product comprising a non-transient, machine-readable medium
storing instructions which, when executed by at least one programmable processor, cause the
at least one programmable processor to perform operations comprising:
receiving a command from an external source, the command having a first format;
translating the command into a second format compatible with a fuel controller; and

transmitting the translated command in the second format to the fuel controller.

14. The computer program product of claim 13, the translating comprising:

reading, by the fuel controller translator a conversion table stored in a memory of the
fuel controller translator, to determine the second format that corresponds to a type of fuel
controller that will receive the translated command; and

generating, by the fuel controller translator, the translated command based on the

determined second format.

15. The computer program product of claim 13 further comprising:
receiving a second command in the second format from the fuel controller;
translating the second command into a first format compatible with the external
device; and

transmitting the translated second command in the first format to the external device.

16. The computer program product of claim 13, the translating comprising:
combining a plurality of commands in the first format into a single command in the

second format, the translated command comprising the single command.

17. The computer program product of claim 13, the translating comprising:
expanding a command in the first format into a plurality of commands in the second

format, the translated command comprising the plurality of commands.

18. The computer program product of claim 13, wherein the external source is a forecourt

connection hub configured to control operation of a component of a fuel dispenser.
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19. A fuel dispenser, comprising:
a housing comprising:

a pump compartment with fuel dispensing components disposed therein and a
fuel controller disposed within the pump compartment and configured to control dispensing
of fuel by the fuel dispensing components;

an electronics compartment including a payment terminal configured to
process payment for fuel dispensed by the fuel dispensing components;

a translator board having at least one programmable processor, the translator
board connected by a first wire to an external source and connected by a second wire to the
fuel controller; and

a non-transient machine-readable medium storing instructions which, when executed
by the at least one programmable processor, configure the fuel dispenser to perform
operations comprising:

receiving a command from an external source, the command having a first
format;

translating the command into a second format compatible with the fuel
controller; and

transmitting the translated command in the second format to the fuel

controller.

18



PCT/US2017/041312

WO 2018/013453

1/4

102

—

v\ Mt

e W (-

T\

110

FIG. 1

SUBSTITUTE SHEET (RULE 26)



WO 2018/013453

2/4

20
\

FORECOURT CONNECTION HUB

FORECOURT
CONROLLER Ny

FUEL CONTROLLER

PCT/US2017/041312

102
\

FUEL DISPENSER

20
N PAYNENT

TERMINAL

40~{ FUELCONTROLLER |

TRANSLATOR

~-220

FIG. 2

SUBSTITUTE SHEET (RULE 26)




WO 2018/013453

3/4

PCT/US2017/041312

SUBSTITUTE SHEET (RULE 26)

FORECOURT FUEL CONTROLLER FUEL
POSCOMPUTER | coNTROLLER TRANSLATOR CONTROLLER
START 32\0
310
3({) 330
CREATE FUEL F(m%ﬁTEEL E'gﬁﬁ EXECUTE SECOND
CONTROLLER FORMAT FUEL
o| | SENDPOS L Lot Sonisnnig) t= OLLER COMMAND(S) Ham
Z| | COMMAND MMANDS) 1™ 7o seconp FoRuar [ | CONTROLLER
S FORMAT FUEL CONTROLLER COMMAND(S)
S COMMAND(S)
&
L
al |\ 370 TRANSLATE SECOND
| [ Process \ FORMAT FUEL CONTR-
CUEL CREATE POS OLLER COMMAND | [NO " NEED
RESPONSE FIRST FORMAT FUEL DATA?
CONTROLLER
%0-r1  RESPONSE(S) YES
A
|<_: [
5 TRANSLATE SECOND !
& FORMAT FUEL
£ C%'STFB(?,%ERSD{\(T,A PREPARE DATA
5 B0 e RESPONSE(S
S FIRST FORMAT (S)
o 350-T| FUELCONTROLLER
= RESPONSE(S) X
= )
i




WO 2018/013453

4/4

PCT/US2017/041312

M~ RECEIVE COMMAND FROM EXTERNAL SOURCE, THE
COMMAND HAVING A FIRST FORMAT

TRANSLATE COMMAND INTO SECOND FORMAT

2~ COMPATIBLE WITH FUEL CONTROLLER
R~ TRANSMIT TRANSLATED COMMAND IN THE SECOND
FORMAT FUEL CONTROLLER

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2017/041312

A. CLASSIFICATION OF SUBJECT MATTER
B67D 7/14(2010.01)i, B67D 7/04(2010.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

B67D 7/14, GO6F 17/00; GO6F 7/08; GOGF 21/00; B67D 7/04

Minimum documentation searched (classification system followed by classification symbols)

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

cKOMPASS(KIPO internal) & Keywords:

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

fuel controller translator, external source, first format, second format, fuel controller

C. DOCUMENTS CONSIDERED TO BE RELEVANT

See page 1, line 4 — page 22,

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 6360138 Bl (COPPOLA et al.) 19 March 2002 1-19
See column 1, line 9 — column 14, line 28; and figures 1-9.
A US 2001-0000614 A1 (ROYAL JR., et al.) 03 May 2001 1-19
See paragraphs [0001]-[0044]; and figures 1-12.
A US 6116505 A (WITHROW, BENJAMIN S.) 12 September 2000 1-19
See column 1, line 44 - column 11, line 10; and figures 1, 3-8, 9A-9B.
A US 2006-0079993 A1 (WARN et al.) 13 April 2006 1-19
See paragraphs [0002]-[0034]; and figures 1-5.
A WO 2014-085399 A2 (GILBARCO, INC. et al.) 05 June 2014 1-19

line 11; and figures 1-5.

|:| Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:

"A" document defining the general state of the art which is not considered
to be of particular relevance

carlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later
than the priority date claimed

i

K

nQr

npr

e

'

myn

ng"

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search
13 September 2017 (13.09.2017)

Date of mailing of the international search report

13 September 2017 (13.09.2017)

Name and mailing address of the [SA/KR

International Application Division

Korean Intellectual Property Office

189 Cheongsa-ro, Seo-gu, Dagjeon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

LEE, Jong Kyung

Telephone No.

S 8
e NN
S

+82-42-481-3360

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2017/041312

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 6360138 Bl 19/03/2002 EP 1143388 A2 10/10/2001

US 2001-0000614 Al 03/05/2001 US 6176421 Bl 23/01/2001
US 6523744 B2 25/02/2003

US 6116505 A 12/09/2000 None

US 2006-0079993 Al 13/04/2006 US 2006-0079995 Al 13/04/2006

WO 2014-085399 A2 05/06/2014 AU 2013-352397 Al 16/07/2015
CA 2893054 Al 05/06/2014
CN 105121530 A 02/12/2015
EA 201500578 Al 30/11/2015
EP 2926304 A2 07/10/2015
EP 2926304 A4 27/04/2016
MX 2015006785 A 09/12/2016
SG 11201504202P A 29/06/2015
US 2014-0150056 Al 29/05/2014
US 2016-0171253 Al 16/06/2016
US 9268930 B2 23/02/2016
US 9715600 B2 25/07/2017
WO 2014-085399 A3 17/07/2014

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - wo-search-report
	Page 26 - wo-search-report

