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A system and method to adapt a fuel dispenser (12) and related facilities to accept bar coded cards in addition to or instead of
magnetic strip cards. A standard bar code reader is used in conjuction with a magnetic strip card reader. The bar code reader includes a
light detector and a light source. The light detector and light source are secured so that they may visually access a card in the magnetic
strip card reader. This allows the light detector to access bar coded data that is printed on a bar coded card. Furthermore, the addition of
the bar code reader does not prevent the magnetic strip card reader from also reading a magnetic strip if it is present on the card. When a
bar coded card is slid into the magnetic strip card reader, the bar code reader interprets the signals which generated thereby and "decodes"
the signals into corresponding numbers. These numbers are then sent over a data bus to a controller, where they are interpreted. Once
interpreted, the numbers can be used similarly to numbers conventionally produced by a magnetic strip card, or can be used separately to
provide additional services and/or advantages, such as updating a frequent purchase accounts.
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BAR CODE READER FOR A FUEL DISPENSER

Background of Invention

This invention relates to retail fuel dispensers and more particularly, to a
device that will allow a fuel dispenser to read standard bar coded data.

For more than a decade, retail fuel dispensers have included magnetic strip
card readers for reading magnetic strip debit/credit cards. The magnetic strip
cards are typically small plastic cards that contain a strip of magnetic material
(i.e., magnetic data) that includes information such as an account number and a
credit or debit facility (e.g., a bank).

However, many retailers, such as those used by various wholesale food clubs
or video stores, have an established customer base that uses bar coded cards. Bar
coded cards are also typically small plastic cards, but instead of having a magnetic
strip, they contain bar codes (i.e. optical data) that identify a certain account with
the retailer. These bar coded cards allow the retailers to provide many benefits,
such as providing customers with frequent shopper awards, preventing
unauthorized use, providing certain purchase discounts, and identifying an
internal payment account.

A problem arises when these retailers, with an established customer base
with bar coded cards, wish to sell fuel using conventional fuel dispensers. Since
conventional fuel dispensers cannot read bar coded cards, one solution is for the
retailers to provide their customers with magnetic strip cards for purchasing fuel
in addition to the bar coded card already in use. However, such a solutions is not
only expensive, it is undesirable for many customers to keep two cards for a single
retailer.

Another solution is to require the customers to switch from the bar coded
card to the magnetic strip card. This solution is impractical because so many bar
coded cards are already in use and it would be very expensive to convert them.
Also, many facilities of the retailers already include bar code readers that would

require replacement.
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Therefore, what is needed is a system and method to easily adapt a
conventional fuel dispenser and related facilities to accept bar coded cards in
addition to or instead of magnetic strip cards.

Summary of the Invention

It is therefore an object of the present invention to provide a system and
method to adapt a fuel dispenser and related facilities to accept bar coded cards
in addition to or instead of magnetic strip cards. To this end, one embodiment of
the invention uses the basic circuitry of a standard bar code reader in conjunction
with a magnetic strip card reader. The bar code reader includes a light detector
and a light source. The light detector and light source are secured so that they
may visually access a card in the magnetic strip card reader. This allows the light
detector to access bar coded data that is printed on a bar coded card.
Furthermore, the addition of the bar code reader does not prevent the magnetic
strip card reader from also reading a magnetic strip if it is present on the card.

When a bar coded card is slid into the magnetic strip card reader, the bar
code reader interprets the signals generated thereby and “decodes” the signals into
corresponding numbers. These numbers are then sent over a data bus to a
controller, where they are interpreted. Once interpreted, the numbers can be used
similarly to numbers conventionally produced by a magnetic strip card, or can be
used separately to provide additional services and/or advantages, such as updating
a frequent purchase account.

In another embodiment, a system for dispensing fuel includes a reader, a
controller, and a database. The reader reads bar coded data, such as from a bar
coded card, and provides it to the controller. The controller then provides the bar
coded data to be used by the database for returning a control signal. The control
signal may indicate to the dispenser to dispense fuel, or may indicate a benefit or
discount to be provided.

The bar code reader may be a scanning bar code reader capable of reading
various items, such as bar coded receipts. The scanning bar code reader may be

placed on the front face of the dispenser, or on a kiosk connected to the dispenser.

»



10

15

20

25

30

WO 98/37518 PCT/US98/03474

Brief Description of the Drawing

Fig. 1 is a diagram of a fuel dispenser system embodying features of the
present invention.

Fig. 2 is a diagram of a bar code wand used in the fuel dispenser system of
Fig. 1.

Fig. 3 is a diagram of a card reader device used in the fuel dispenser system
of Fig. 1.

Iigs. 4a and 4b are diagrams of another card reader device used in the fuel
dispenser system of Fig. 1.

Fig. 5 is a diagram of another fuel dispenser system embodying features of
the present invention.

Fig. 6 is an illustration of a receipt used in the fuel dispenser system of Fig.

Fig. 7 is an diagram of a kiosk used with a conventional fuel dispenser
system for implementing features of the present invention.
Detailed Description

In Fig. 1, the reference numeral 10 designates a fuel dispenser system
embodying features of one embodiment of the present invention. The fuel
dispenser system 10 includes a fuel dispenser 12, which contains many elements
of a conventional fuel dispenser such as a fuel nozzle 14 connected to a fuel supply
(not shown). The dispenser 12 has a front side 16 and a back side 18. In the
following description, only the front side 16 will be discussed for ease of
description. However, the features described herein may also be applied on the
back side 18, thereby allowing the dispenser to be operated by two customers at
the same time.

The front side 16 houses a conventional graphics displays 20a, 20b and a
reader device 22 embodying features of the present invention. The graphics
displays 20a, 20b each include a large, conventional, LCD panel for showing text
and numerals, such as a price 24 that corresponds to an amount of fuel dispensed,

or other customer-related messages. The reader device 22 includes magnetic strip

-3-
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reading circuitry connected to a controller 26 through a ribbon cable 28 such as
an RS232 serial data bus. For the sake of example, the controller 28 controls the
reader device 22 as well as other functions of the dispenser 12, such as a controller
that includes a Customer Activated Terminal (“CAT”) computer produced by the
Wayne Division of Dresser Industries. Both the controller 26 and the ribbon cable
28 are conventional devices housed inside the dispenser 12. It is understood that
the reader device 22 and controller 26 continue to provide conventional magnetic
strip reading functions in addition to the functions and features herein described.

The controller 26 is also connected to a computing center 30 through a bus
32. In one embodiment, the computing center 30 is remotely located inside a store
(not shown) where it may be readily accessed. The computing center 30 includes
a point-of-sale (“POS”) controller 34. The POS controller 34 includes many
features of a conventional electronic cash register, such as a keyboard 36, a
display 38, a database 40, a cash drawer 42, and an internal card reader device
44, for use by an operator in charge of overseeing and maintaining the dispenser
system 10. It is understood that the database 40 may be remote, and is shown
with the POS 34 for ease of description. Also, the POS controller 34 may be in
communication with other systems or devices, such as a carwash facility 46.

The database 40 contains a collection of records pertaining to its customers.
For example, the store may be a member-oriented retail outlet, and a record for
each customer indicates that the customer is a member and a “level” of benefits
or privileges that the customer may receive. One level may indicate a first
discount to the customer of the goods he purchases while another level may
indicate a second discount. The POS controller 34 can thereby receive information
from the controller 26, access the database 40, and return control codes which
indicate, for example, membership status, level of benefits, or an “OK” signal to
allow fuel dispensing.

Referring to Fig. 2, the controller 26 is also connected to one end of a bar
code detector wand 60 with a second ribbon cable 62. The bar code detector wand

60 is a standard, decoded-type hand-held stationary beam bar code reader such as

-4
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the Welsh Allyn model Scanteam ST6180 reader. The bar code detector wand 60
also includes, at the end opposite the second ribbon cable 62, a photo detector 64
and a light source 66. The photo detector 64 may be a photo cell, photo diode or
photo transistor, while the light source 66 may be a light emitting diode.

Referring to Fig. 3, the reader device 22 is surrounded by a housing 68 and
a hole 70 is established on a side face 71 of the housing near a front face 72. The
hole 70 extends to a slot 74 used for receiving cards such as debit/credit cards, but
is separated from the slot by a small plastic or glass window (not shown). As a
result, the hole 70 does not interfere with any pre-existing circuitry of the reader
device 22. The hole 70 is also of sufficient size for viewing one bit of bar coded
data at a time. The bar code detector wand 60 is inserted into the reader device
22 through the hole 70 so that the end with the ribbon cable 62 hangs out of the
hole. In this way, the photo detector 64 is installed behind the small window and
may access cards slid into and out-of the slot 74.

In operation, the reader device 22 receives a bar coded card 80. As the bar
coded card 80 is slid into the slot 74, light from the light source 66 reflects off the
bar coded card 80 so that the photo detector 64 can sequentially read bits of
optical (bar coded) data 82 stored on the card. The bar code detector wand 60
interprets the bar coded data 82 and coverts it into ASCII data, which it transmits
to the controller 26 through the ribbon cable 62. Firmware in the controller 26
detects the presence of the ASCII data and processes it into electronic data, a
method similar to that used to process magnetic strip cards. The controller 26 then
transmits the electronic data to the POS controller 34 through the bus 32. The
POS controller 34 uses the electronic data in order to secure payment in
accordance with the data, such as by forwarding the electronic data to a credit
card processing network (not shown) for authorization and/or charging the sale to
an account associated with the electronic data. The POS controller 34 then
returns one or more control codes that direct the controller 26 to allow fuel to

dispense and potentially, to indicate any discounts to be provided.
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In another embodiment, the bar coded data 82 is processed by the POS
controller 34 and a local billing file is established for billing the customer later.
It is also possible for the POS controller 34 to have a local negative file of all
invalid account numbers or a local positive file of all valid card numbers. In such
cases the electronic data could be kept and billed locally, or forwarded in “batches”
to another computer on-site or off-site for billing. The electronic data provided by
the bar code detector wand 60 can also be differentiated from electronic data
conventionally read from a magnetic strip card by the reader 22. This
differentiation may, for example, be used for frequent shopper tracking and
awards, or for providing a price discount, described in greater detail below.

Referring to Figs. 4a and 4b, in another embodiment, a reader device 90 is
used in place of the reader device 22 (Fig. 3). Instead of having the roundish hole
70 for the bar code detector wand 60, the reader device 90 includes a rectangular-
shaped window 92 for simultaneously viewing all of the bar coded data. The
window 92 allows a scanning bar code reader 94, such as Symbol model LS1220-
1300A produced by Symbol Technologies, Inc., to read the bar coded data 82 on the
card 80. The scanning bar code reader 94 has many of the same components as
the bar code detector wand 60, but is advantageous because it moves its light
source (not shown) in multiple directions, thereby increasing its ability to read bar
coded data. Also, as is the case for the reader device 22 of Fig. 3, the reader
device 90 includes conventional magnetic strip circuitry 95 and a magnetic strip
reader 96 to read conventional magnetic strip data.

In operation, the reader device 90 receives the card 80. The card 80 has the
bar coded data 82 and may also include magnetic strip data 104 stored thereon.
The reader device 90 reads the magnetic strip data 104 in a conventional manner
with the magnetic strip reader 96 and reports it to the controller 26 through the
ribbon cable 28, as is done in the device 22 (Fig. 3). To read the bar coded data
82, the card 80 is slid into a slot 106 of the device 90 until the bar coded data 82
is fully exposed in the window 92. Light from the light source of the scanning bar
code reader 94 reflects off the bar coded data 82, thereby allowing the reader to

-6-
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read the data. The scanning bar code reader 94 interprets the bar coded data 82
and coverts it into ASCII data, which it then transmits to the controller 26
through the ribbon cable 62. Firmware in the controller 26 detects the presence
of the ASCII data and processes it into electronic data, a method similar to that
used to process magnetic strip cards and described with reference to Fig. 3, above.
It is understood that different combinations of bar coded and magnetic strip data
are expected, and the card 80 is meant to illustrate only some of the combinations.

A benefit of the modified reader devices 22, 90 is that their modification can
be done very easily, while maintaining full functionality of the remaining
components. Also, the modification can be sold as a kit to simply replace the
previous, conventional magnetic-strip-only reader devices with the improved
devices 22, 90. Other modifications can easily be supported, such as using a single
cable instead of two cables 28, 62, or sharing some or all of the circuitry 95 for use
in bar coded and magnetic data interpretation.

Referring to Fig. 5, the reference numeral 110 refers to a fuel dispenser
system embodying features of another embodiment of the present invention. The
fuel dispenser system 110 contains a fuel dispenser 112 connected to the
computing center 30 and many components similar to those in the fuel dispenser
system 10 (Fig. 1), such components being similarly numbered.

A front side 116 houses the conventional graphics displays 20a, 20b and
(optionally) a conventional magnetic-strip-only reader device 118. The front side
116 also houses a scanning bar code reader 120. The magnetic strip reader device
118 and scanning bar code reader 120 are connected to the controller 26 through
ribbon cables 28, 62 respectively. The scanning bar code reader 120 is similar to
the reader 94 (Figs. 4a, 4b) in that it moves its light source (not shown) in
multiple directions, thereby increasing its ability to read bar coded data. By being
placed directly on the front side 116, the scanning bar code reader 120 realizes
several additional benefits discussed in greater detail, below.

In operation, the bar coded card 80 may simply be placed or waved in front

of the scanning bar code reader 120. At this time, light from the light source
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projected from the scanning bar code reader 120 reflects off the bar coded card 80
so that a photo detector (also not shown) can read the bar coded data 82. The
scanning bar code reader 120 interprets the bar coded data 82 and coverts it into
ASCII data, which it transmits to the controller 26 through the ribbon cable 62.
Firmware in the controller 26 detects the presence of the ASCII data and
processes it into electronic data, a method similar to that used with the bar code
reader 60 and described with reference to Fig. 3, above.

Referring to Fig. 6, another benefit provided by the scanning bar code
reader 120 is that it can read bar coded data from items other than bar coded
cards. The reference numeral 130 designates a paper receipt with bar coded data
132 printed thereon. The receipt 130 may also be placed or waved in front of the
scanning bar code reader 120, as described above with reference to Fig. 5.

Referring to Fig. 7, in another embodiment, a separate system, such as a
kiosk 140, may be provided to interface with one or more conventional fuel
dispensers 142. The kiosk 140 includes a scanning bar code reader 144, a display
screen 146, and a keypad 148. The kiosk 140 is in communication with the
computing center 30, which in turn is in communication with the controller 26 of
the conventional dispenser 142. By using the kiosk 140, the features of the
present invention may be achieved without physically modifying the fuel dispenser
system 142.

Listed below are several examples of how the fuel dispenser systems
described above may be used. It is understood that the functionality described
below is interchangeable with the different systems, and is not meant to be an

exhaustive list.
Example A (Figs. 5-6)
1. A customer enters a store and purchases, among other things, $10
worth of gasoline.
2. The store gives the customer a receipt (similar to the receipt 130)
which includes a description of the purchases and bar coded data

(similar to bar coded data 132) indicating the prepaid $10 amount.

- 8-
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The customer places the receipt in front of the scanning bar code

reader 120 and then operates the fuel dispenser 110 to dispense $10

worth of gas.

Example B (Figs. 5-6)

1.
2.

A customer enters a store and purchases several items.

The store, which has a reward program that gives free gasoline, gives
the customer a receipt (similar to the receipt 130) having bar coded
data (similar to bar coded data 132) indicating a free $1 worth of
gasoline.

The customer collects four more receipts over several visits to the
store, each indicating a free $1 worth of gasoline.

The customer sequentially places the five receipts in front of the
scanning bar code reader 120, and then operates the fuel dispenser
110 to dispense $5 worth of gas.

The customer also inserts a magnetic strip credit card into the
magnetic strip reader device 118 to allow an additional amount of
gasoline to be dispensed. A charge for the additional amount is
reported to a credit agency identified by the magnetic strip credit

card.

Example C (Fig. 7)

1.

A customer obtains a bar coded card (similar to the card 80)
indicating a “member” status (e.g., the customer is eligible for certain
benefits).

The customer plaées the card near the scanning bar code reader 144
of the kiosk 140. The card identifies an account and an appropriate
benefit (e.g., a 10¢ per gallon discount).

The customer enters on the keypad 148 a number identifying the fuel
dispenser 142.
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The customer operates the fuel dispenser 142 to dispense gasoline

and the account is credited for the purchase (adjusted by the 10¢ per

gallon discount).

Example D (Figs. 1-3)

1.

A customer obtains a bar coded card (similar to the card 80) which
identifies a first account for a store and a conventional magnetic strip
credit card which identifies a second account with a bank.

The customer approaches the fuel dispenser 12 associated with the
store and places the bar coded card into the reader 22.

The customer then places the magnetic strip credit card into the
reader 22.

The customer operates the fuel dispenser 12 to dispense gasoline and
the second account is credited for the purchase.

The store records a data record in the first account of the customer’s
fuel purchase.

Steps 2-5, above, are repeated four more times.

The fuel dispenser 12 displays on the screen 20b a message:
BECAUSE YOU HAVE PURCHASED FUEL HERE
FIVE TIMES IN THE LAST THIRTY DAYS, YOU
MAY HAVE A COMPLIMENTARY CAR WASH

and provides the customer with a predetermined number.

The customer drives to the nearby carwash facility 46 and enters the
predetermined number on an attached keypad (not shown).

The carwash facility 46 interprets the predetermined number to
identify that the customer has a complimentary carwash and

performs the carwash service.

Although illustrative embodiments of the invention have been shown and

described, other modifications, changes, and substitutions are intended in the

foregoing disclosure. For example, the carwash facility 46 described in Example

D above may also have a bar code reader connected to the computing center 30.

- 10 -
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In this way, the carwash facility 46 may provide similar functions as those
described above with the reader 22. Also, the carwash facility 46 and fuel
dispenser 12 may be in communication so that instead of providing a
predetermined number, a record associated with the bar coded card is stored
indicating the complimentary carwash. Accordingly, it is appropriate that the
appended claims be construed broadly and in a manner consistent with the scope

of the invention.

- 11 -
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Claims

What is claimed is:

1. A fuel dispenser comprising:

a nozzle for dispensing fuel,

a controller in communication with the nozzle for selectively allowing the
nozzle to dispense the fuel; and

an optical reader connected to the controller for reading optical data
provided by a user and transferring the optical data to the controller;

wherein, upon receipt of the optical data, the controller accesses a record

associated with the optical data and allows the nozzle to dispense the fuel.

2. A dispenser according to claim 1 wherein the record is a billing

account to which an amount associated with the dispensed fuel is provided.

3. A dispenser according to claim 2 wherein the account is either a

credit account or a debit account.

4. A dispenser according to claim 1 wherein the record designates a

discount for adjusting a price associated with the dispensed fuel.

5. A dispenser according to claim 1 wherein the record stores

information from the dispensing for later retrieval.

6. A dispenser according to claim 1 wherein the optical card reader

includes a magnetic strip card reader.

7. A dispenser according to claim 6 wherein the optical reader is a bar

code wand.

- 12 -
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8. A dispenser according to claim 6 wherein the optical reader is an

optical scanning device.

9. A dispenser according to claim 6 wherein the optical reader and the

magnetic strip reader are connected to the controller through individual buses.

10. A dispenser according to claim 6 wherein the record designates a
discount for adjusting a price associated with the dispensed fuel and the magnetic
strip reader is used to update a billing account to which an amount associated

with the dispensed fuel is provided.

11. A dispenser according to claim 1 wherein the optical reader is an

optical scanning device located on a front face of the dispenser.

12. A dispenser according to claim 11 wherein the optical reader is also

capable of reading optical data from items other than bar coded cards.

13. A reader for use in a fuel dispenser comprising:

a housing having first and second apertures, the first aperture for receiving
a card and the second aperture for permitting light to travel from the card to a bar
code reader;

a bar code reader proximate to the second aperture; and

a magnetic strip reader;

wherein, if the card includes bar coded data, the light will reflect from the
bar coded data to the bar code reader when the card is received in the housing,
and if the card includes magnetic strip data, the magnetic strip reader will read

the magnetic strip data when the card is received in the housing.

- 138 -
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14. A reader according to claim 13 wherein the second aperture is of a
size to sequentially expose each bit of the bar coded data and the bar code reader

1S a bar code detector wand.

15. A reader according to claim 13 wherein the second aperture is of a

size to simultaneously expose all of the bar coded data and the bar code reader is

a scanning bar code detector.

16.  In a fuel dispenser having a reader that reads and converts magnetic
strip data from a magnetic strip card to electrical data for use by a controller, a
kit for reading and converting bar coded data from a bar coded data card to
electrical data for use by the controller, the kit comprising:

a bar code reader;

a cable for connecting an output of the bar code reader to the controller;

means for securing the bar code reader in the reader so that when the bar
coded data card is inserted into the reader, the bar code reader is in a position to

read the bar coded data on the bar coded data card.

17. A kit according to claim 16 wherein the bar code reader includes a

bar code detector wand.

18. A kit according to claim 16 wherein the bar code reader includes a

scanning bar code detector.

19. A system for dispensing fuel responsive to the receipt of bar coded
data and securing payment therefor, the system comprising:

a reader for receiving the bar coded data;

the controller for receiving the bar coded data from the reader;

a database responsive to the bar coded data for returning a control data;

a dispenser responsive to receipt of the control data for dispensing the fuel.

-14 -
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20. A system according to claim 19 wherein the reader may also receive

magnetic strip data.

21. A system according to claim 19 wherein the database contains a

customer profile for a customer of the system.

22. A system according to claim 21 wherein the bar coded data is used
to access the customer profile and the magnetic strip is for indicating a payment

account for the dispensed fuel.

23. A system according to claim 21 wherein the reader includes an optical

wand for reading the bar coded data.

24. A system according to claim 19 wherein the reader includes a

scanning bar code detector.

25. A system according to claim 24 wherein the scanning bar code

detector is on the front face of the dispenser.

26. A system according to claim 24 wherein the scanning bar code

detector is on a kiosk connected to the dispenser.

27. A system according to claim 24 wherein the scanning bar code

detector is capable of reading bar coded receipts.
28. A system according to claim 19 further comprising:

a customer interface for receiving the control data and communicating

information responsive to receipt of the control data.

-15 -
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29. A system according to claim 28 wherein the information responsive

to receipt of the control data indicates a customer reward.

30. A system according to claim 29 further comprising:

a carwash facility and wherein the customer reward is a carwash at a

reduced price.

31. A system according to claim 29 further comprising:
means for communicating to the carwash facility the existence of the

customer reward.

32. In a fuel dispenser system including a magnetic strip card reader
having a slot for receiving magnetic strip cards, a method for reading bar coded
data from a bar coded card, the method comprising:

constructing a hole in the magnetic strip card reader;

aligning a bar code detector with the hole so that a photo detector and a
light source of the bar code detector are positioned adjacent to the slot of the
magnetic strip card reader;

connecting the bar code detector to a controller; and

whenever a bar coded card is inserted into the slot of the magnetic strip
card reader, reading the bar coded data from the card with the bar code detector

and supplying the bar coded data to the controller.

33. A method according to claim 32 further comprising:

indicating a fuel discount in response to receipt of the bar coded data by the

controller.

34. A method according to claim 32 further comprising:

allowing a fuel to be dispensed in response to receipt of the bar coded data

by the controller.

- 16 -
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35. A method according to claim 34 further comprising:

updating an account indicated by the bar coded data for the dispensed fuel.

- 17 -
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