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METHOD OF ON-SITE REFUELING USING
ELECTRONIC IDENTIFICATION TAGS,
READING PROBE, AND A TRUCK ON-

BOARD COMPUTER

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

I. Field of the Invention

This mvention relates generally to a method of on-site
refueling, 1.e., delivering petroleum and similar products
from a tank truck into customer vehicles or other tanks at a
customer’s site. More particularly, 1t relates to a method of
ensuring the delivery of the proper petroleum or similar
product, and the accurate recording of the delivery, from a
plurality of petroleum and similar products carried on a tank
truck, into customer vehicle fuel tanks (whether the vehicles
are, for example, automobiles, trucks, or buses 1n a restricted
company parking lot; or are construction machines and
trucks at a construction site), and later verifying compliance
with this method of delivery.

II. Discussion of the Related Art

The present invention 1s related to the Petroleum Delivery

Method set out 1n Applicant’s earlier-filed U.S. application
Ser. No. 08/296,727, filed Aug. 26, 1994 (now U.S. Pat. No.

5,420,707). That earlier-filed Application discloses a method
for assuring proper truck delivery of petroleum and similar
products from a refinery or fuel bulk storage facility to a
retailer’s tanks, that utilizes a hand-held probe for interro-
cgating machine-readable 1dentifiers associated with the
retailer’s tanks and with the delivery truck’s fuel delivery
spigots. The present invention takes that method a step
further and greatly simplifies the delivery of proper petro-
leum and similar products directly into a customer’s fleet of
vehicles located at that customer’s site.

Currently, 1n the on-site delivery of petroleum and similar
products, a delivery truck i1s used to transport various
quantities and types of the products from a storage facility
to customer sites, and then to deliver the products into
customer vehicles or tanks at each site. The truck that 1s used
1s usually a 2,000- to 4,000-gallon truck, and 1s usually
partitioned 1nto several tank compartments for transporting,
various types of products. Each compartment of a typical
delivery truck has an outlet valve, which controls the flow of
the compartment’s product to a pump, a meter, and a
delivery hose, which may be shared with some or all of the
other compartments by means of one or more manifolds. In
many cases, the delivery truck will have more than one
meter, each with an associated delivery hose, to thereby be
able to meter more than one product, such as gasoline and
diesel tuel, from the different compartments. Another reason
to have more than one meter 1s to physically separate and bill
differently for two different diesel fuels—one, tax-paid and
undyed for use 1n vehicles licensed for on-road use; the
other, tax-free and dyed for use in off-road vehicles, or
construction equipment, or for use 1n heating.

In the past, a delivery truck driver delivering to a list of
customer sites would be provided with Delivery Lists that
identified the load number, the truck, the driver, the storage
facility, the quanfity and type of product to be loaded into
cach delivery truck compartment, the list of customer sites
to which deliveries should be made, and a general descrip-
tion of the vehicles to be refueled. Markings on the vehicles,
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2

or the absence of markings, may indicate to the driver which
vehicles to refuel, and which fuel to use 1f the driver’s
delivery truck contains more than one type of fuel. The
Delivery Lists, a specimen of which 1s shown 1n FIG. 4,
contain all of the information the driver needs to complete
the deliveries to be made by the driver for the day.

When the driver arrives at each customer site, the driver
manually records the beginning delivery truck meter
reading, or meter readings 1f there 1s more than one meter on
the truck. The driver then i1dentifies one customer vehicle at
a time, manually records its number or identity, and then
refuels 1t depending on written 1nstructions, vehicle
markings, or the driver’s personal judgment in regard to the
choice of the proper fuel for each vehicle. At the completion
of refueling each vehicle, the driver again must manually
record a meter reading, the difference between it and the
previous reading of that meter being the gallons delivered
into the vehicle. Because the meter 1s located on the delivery
truck, and considering that the delivery hose may be up to
150 feet long, this can be very wasteful of the driver’s time.
One solution 1s a radio-operated meter readout device car-
ried by the driver, which saves walking time, but still
requires manual recording by the driver and manual tran-
scription by an office employee, both subject to error.

To efficiently produce an accurate list of vehicles refueled
for substantiation of customer billing, there 1s a need to
reduce the opportunity for errors in this process, and to
climinate all unnecessary labor. Even more important 1s the
requirement to better control the refueling operation itself in
regard to the delivery of the proper type of fuel into each
vehicle, considering the vehicle’s engine requirements, the
tax laws, and environmental laws and regulations.

The most obvious vehicle engine requirement 1s that
cgasoline engines only be fueled with gasoline, and diesel
engines with diesel fuel. If the driver refuels a gasoline-
powered vehicle with diesel fuel, or vice versa, and the error
ogoes undiscovered until the engine quits, the repair can be
very costly. Even more serious 1s erroneously refueling
emergency vehicles or small aircraft. In addition, some
diesel vehicles in cold weather may require a blend of #1 and
#2 diesel fuel to operate dependably, which 1s up to 10
percent more expensive than straight #2 fuel; yet, refueling
all diesel vehicles with this blend may be unnecessarily
costly, or may not be desired by some customers. Therefore,
a method of dependably using the correct diesel fuel blend
can be economically desirable to the refueler and to the
refueler’s customer.

The federal fuel excise tax laws introduce additional
operating and financial considerations to the refueling pro-
cess. (State tax laws will not be considered here because
they differ from each other, and only add additional
complexity.) Federal gasoline taxes are more complicated
than federal diesel taxes, having four different per-gallon
rates, currently $0.184, $0.1532, $0.1424, and $0.13,
depending on the percentage of ethanol used, if any, 1 a
blend with gasoline. These different rates can have an effect
on the refueler’s purchasing decisions, and must be properly
shown on customer billings, but they are of minor impor-
tance 1n the refueling process itself, as long as the gasoline
or blend provided in refueling meets the environmental
regulations discussed below.

Federal gasoline taxes are owed by the refueler upon the
refueler’s accepting delivery from a reflnery or terminal;
there are no tax-free deliveries of gasoline to the refueler,
even though some of the refueler’s customers may not be
subject to the tax. A tax-exempt customer may always claim
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a tax refund, but the refueler has the option to deliver the
cgasoline tax-free and to claim the refund 1itself as a service
to two specific classes of customers: state and local govern-
ment agencies, and nonprofit educational organizations.
Therefore, the most 1mportant tax considerations 1n refuel-
ing with gasoline products are that the refueler include the
applicable taxes 1n the customer billing according to the law,
and to the arrangement with that customer if the customer 1s
tax-exempt; that the taxes be accurate i1n regard to the
gasoline blend delivered (using the correct rate from among
the four possible rates); and that the documentation of the
vehicles refueled be sufficient to support the billings and tax
refund claims.

Federal diesel taxes have only one rate, currently $0.244
per gallon, but are 1importantly different from gasoline taxes
in that diesel fuel can be purchased by the refueler tax-free,
since much of 1t 1s used 1n tax-free vehicles, and for tax-free
heating and other off-road uses. This means that the refueler
may have to purchase, store, and deliver up to three different
diesel fuels to provide competitive pricing to customers and
to avoild paying expensive taxes while awaiting tax refunds
from the government. The three diesel fuels are: tax-paid,
undyed, low-sulfur diesel fuel for on-road use; tax-free,
dyed, low-sulfur diesel fuel for qualifying tax-exempt buy-
ers for on-road use; and tax-free, dyed, high-sulfur diesel
fuel for off-road use only. There are serious penalties for
refuelers who violate these tax laws. Even innocent mistakes
can be very costly to the refueler since the taxes on each
gallon can be more than ten times the refueler’s gross margin
on each gallon sold. Therefore, the most important tax
considerations 1n refueling with diesel fuel products are that
accurate, detailed records be kept of each delivery of tax-
free fuel to substantiate its validity and the subsequent
tax-free billing; that each delivery of tax-paid fuel include
the taxes 1n the customer billing according to the law, and to
the arrangement with that customer i1f the customer 1is
tax-exempt; and that the documentation of the vehicles
refueled be suflicient to support the billings and tax refund
claims. A tax-exempt customer may always claim a tax
refund for tax-paid diesel fuel, but the refueler has the option
to deliver the fuel tax-free and to claim the refund itself as
a service to two specific classes of customers: state and local
government agencies, and farmers (but not non-profit edu-
cational organizations, as in the case of gasoline). All other
tax-exempt customers (intracity bus companies, school bus
operators, and non-profit schools, for example) must file
their own claims, for which they must have accurate delivery

records from the refueler regarding each day’s deliveries.

The environmental laws and regulations add another layer
of complexity to the refueling process. As of Jan. 1, 1995,
the United States’ nine most severe ozone non-attainment
metropolitan areas are required to use only reformulated
gasoline (RFG), which is expected to be $0.10 or more per
cgallon more expensive than non-RFG gasoline. Another 30
less severe ozone non-attainment metropolitan areas have
the requirement that they use only oxygenated gasoline
during the winter months, which 1s usually satisfied by a
gasohol product (a blend of gasoline and ethanol). Gasohol
1s also more expensive than straight gasoline, although it

[

carries a federal tax credit, which could offset some or all of
the price difference, depending on the comparative prices of
cgasoline and ethanol on the market each day. The require-
ment for RFG and oxygenated gasolines 1n these 39 non-
attainment areas applies to dispensing at the retail level and
to deliveries to retail and commercial users located in these
arcas, which includes refueling deliveries. Since these 39

arcas are defined by county boundaries, and many, 1f not
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4

most, refuelers serve customers both inside and outside the
ceﬁned arcas, the refueler must be absolutely certain that a
qualifying, and higher cost, gasoline product 1s delivered
into vehicles within the deﬁned areas; but also offer a less
expensive product to customers out51de the areas.

The environmental laws and regulations are similar 1n
regard to diesel fuel. Since Oct. 1, 1993, diesel vehicles
licensed for highway use must use only low-sulf

ur diesel
fuel. This fuel 1s sold tax-paid to the refueler as an undyed
product that 1s legal for any vehicle to use on the highway.

(If used in a qualifying tax-exempt vehicle, or for other
non-taxable use, a tax refund can be clalmed) The
traditional, high- Sulfur diesel fuel 1s now restricted to ofl-
higchway use, such as for heating or for construction equip-
ment. This fuel 1s sold tax-free to the refueler dyed red, and
1s never legal 1n a highway vehicle. Since many on-highway
diesel vehicles are not subject to the federal diesel tax, the
refueler can also buy a third diesel product, a tax-iree,
low-sulfur diesel fuel dyed red that 1s legal on the highway
only 1n qualifying tax-exempt vehicles, such as state and
local government vehicles, school buses, and intracity buses,
for example.

There are severe penalties for failure to follow these
environmental regulations covering gasoline and diesel fuel
deliveries, including fines of up to $25,000 per day per
violation. Everyone 1n the distribution chain can be cited for
a violation, from refiner to truck driver, if they “knew or
should have known” of prohibited deliveries. Even 1nad-
vertence may not prevent a citation. In summary, the refu-
cler’s environmental obligations regarding gasoline and
diesel fuel deliveries are complicated but indisputable: make
absolutely certain that each gasoline product 1s legal for the
geographic area mto which it 1s delivered; make absolutely
certain that each dyed diesel product 1s legal for the vehicle
or tank 1to which 1t 1s delivered; provide delivery docu-
ments to customers that explicitly identify the products
delivered according to mandated terminology; and keep a
detailed record of every delivery made as proof of compli-
ance.

There 1s a need to ensure compliance by the delivery truck
drivers with all of these requirements: to advise the driver of
the proper fuel to use for each vehicle, considering the
vehicle and the geographic area; to confirm to the driver that
the correct delivery hose has been selected to deliver this
fuel; to directly control fuel deliveries into critical vehicles,
such as emergency vehicles; to calculate and record the
cgallons delivered and 1dentily the product for each vehicle’s
fuel delivery; to record and analyze what the driver actually
does, and to warn of errors; and to keep an accurate, detailed
record of all refueling actions for customer delivery and
billing documents, proof of compliance, and substantiation
of tax refund claims. Compliance by the drivers reduces the
amount of potential liability the refueler may have for
improper delivery of the various products.

The method and apparatus of the present invention satis-
fies all of these requirements. It 1s accordingly a principle
object of the present invention to provide a method for
ensuring delivery of the proper petroleum or similar product
from a delivery truck into each customer vehicle or storage
tank; to promptly warn the driver of errors; and to record the
exact gallons delivered and the product identity for each
vehicle’s fuel delivery.

Another object of the present invention 1s to provide a
method for delivering products with increased accuracy that
1s economical, simple, and eth

1cient to use.

Yet another object of the present invention 1s to provide a
method for delivering products that 1s reliable, dependable,
cost effective, and easy to follow.




Re. 36,510

S

Still another object of the present invention 1s to provide
a method for delivering products that reduces the risk of
fransferring into a customer vehicle a type or blend of
petroleum or similar product that 1s improper for that vehicle
or geographic location; to directly control the refueling of
critical vehicles, whose engine failure could be especially
serious; and to warn the driver of erroneous refueling of
other vehicles before the driver leaves the customer site.

A further object of the present invention 1s to provide a
method for delivering products that includes a system of
monitoring the driver’s delivery actions for conformity with
the delivery instructions for each customer vehicle; and to
evaluate all of the driver’s actions, after the fact, for con-
formity to the delivery procedures, and for improving the
process from experience.

Yet a further object of the present invention 1s to capture,
in computer-processable form, all of the details of each
vehicle delivery, including gallons delivered and the product
identity, for computer preparation of customer delivery and
billing documents and tax-refund documents, and for post-
ing inventory, sales, and financial records.

Still a further object of the present mnvention 1s to elimi-
nate unnecessary labor in manually recording and transcrib-
ing data regarding refueling deliveries, as well as to elimi-
nate the errors that this causes.

SUMMARY OF THE INVENTION

In accordance with the present invention, a machine-
readable 1dentification system involving a plurality of pas-
sive read-only memory (passive ROM) devices, each
capable of storing a unique digital serial number, and which
can be interrogated by a portable hand-held probe, are
athixed near to customer vehicle fuel tank inlet pipes. There
1s also a passive ROM device permanently affixed to the
driver’s personal ID badge, to each customer site, and to
cach delivery hose. With no limitations mtended, the ROM
devices may comprise an electronic 1dentification data car-
rier of the following type: Touch Serial Number DS1990
manufactured and sold by Dallas Semiconductor Corpora-
tion. A portable digital hand-held probe used to interrogate
the ROM devices may be a compatible probe manufactured
by Videx Corporation or other manufacturer.

The passive ROM device includes a unique 48-bit serial
number or machine-readable 1dentifier value. The hand-held
probe includes a battery, real-time clock, and microproces-
sor chip; a ROM memory for storing the program of
instructions to be executed by the microprocessor; a RAM
memory for storing customer site and vehicle data, driver
and delivery hose data, operands, date and time, and 1den-
fifier values read out from the passive ROM devices; and a
means for interrogating the passive ROM devices with the
hand-held probe. The probe also includes an indicator
device, at the least an audible beeper or a visual readout such
as an LED signal light.

In accordance with the present mvention, a digital com-
puter system 1s also installed 1n the cab of each delivery
truck. This on-board computer includes a microprocessor
chip, a power supply and back-up battery, and a real-time
clock; a RAM memory for storing the program of instruc-
fions to be executed by the microprocessor, for storing
readings from the delivery truck’s meter(s), and for storing
data collected from the hand-held probe; a display screen, a
printer, and a removable PCMCIA mass storage device that
can withstand the shock and wvibration in this on-board
application; a downloader that allows communication
between the on-board computer and the hand-held probe;
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and a digital pulse counter(s) and controller that allows the
on-board computer to read the accumulating gallonage being
passed through the truck meter(s), and to set relay contacts
that directly control the flow of fuel 1nto vehicles 1dentified
as critical vehicles. With no limitations intended, the digital
computer and its peripheral components may be any

conventional, portable personal computer; the downloader
may be a Model TPD-000 Downloader manufactured by
Videx Corporation; the pulse counter and relay contact

controller may be a Z-World Engineering Model C-PLC-
STD Miniature Controller; and the delivery truck meter(s)

may be equipped with a meter pulser such as a Liquid
Controls Corporation Model 42675 Dry Reed Pulser.

At the beginning of each delivery day, the driver 1s given
several Delivery Lists prepared by the refueler’s office
computer that describe how to load the delivery truck for the
driver’s several trips for that day, each one showing the
approximate quantities, types, and blends of products to be
delivered to each customer site, but not giving any vehicle
details. The driver 1s also given a hand-held probe that has
been previously loaded from the refueler’s office computer
with the detailed customer vehicle and site information that
correlates with the Delivery Lists to be executed during the
day. To verity that the driver has been given the correct
hand-held probe before leaving the office, the driver touches
the hand-held probe to the passive ROM device affixed to
the driver’s permanent ID badge, and receives a confirming
signal.

When entering the delivery truck at the beginning of the
day, the driver inserts the hand-held probe 1nto the on-board
computer’s downloader, and requests that the on-board
computer provide its clock time to the probe, which the
probe uses to reset its internal clock. (Although it is conve-
nient to think of these two clocks as being exactly
synchronized, and 1t may help the driver in handling
exceptions, the process works even 1f they are not
synchronized.)

When arriving at each customer site, the driver first uses
the hand-held probe to interrogate the customer site’s pas-
sive ROM device. If the driver fails to do this, the first
vehicle 1nterrogation will remind the driver of the need to
interrogate the customer site passive ROM device. Identi-
fying the customer site allows the hand-held computer
program to consider environmental laws regarding gasoline-
fueled vehicles at that geographic location, and allows the
correct recognition of local taxes that apply at that location.

When delivering products to customer vehicles at a cus-
tomer site, the driver may deliver two or more different types
or blends of products to the various customer vehicles. The
hand-held probe 1s used to advise the driver of the proper
fuel product to deliver to each vehicle, considering the
vehicle’s specific engine requirements, the tax laws, and the
environmental laws and regulations that apply to that cus-
tomer site’s geographic location. The order of refueling the
customer vehicles 1s inconsequential. Just prior to refueling
cach vehicle, the driver touches the vehicle’s passive ROM
device with the hand-held probe. A series of beeps or other
type of signal may be emitted from the hand-held probe to
inform the driver of the correct fuel to use for the vehicle.
As a confirmation, the driver touches the hand-held probe to
the passive ROM device located at the nozzle of the selected
delivery hose; a signal confirms that this 1s the correct hose
or warns that 1t 1s not. If this 1s a critical vehicle, the driver
1s given an additional signal when the passive ROM device
on the vehicle i1s touched, advising the driver to enter the
hand-held probe 1nto the downloader 1n the truck cab before
refueling. This allows the on-board computer to directly




Re. 36,510

7

control the fuel delivery process, using a relay contact that
allows the truck to pump only the fuel required by this
vehicle. After refueling each vehicle, the driver may use the
hand-held probe to touch the passive ROM device on the
next vehicle to be refueled.

Each probe use by the driver 1s recorded and stored 1n the
RAM memory of the hand-held probe, namely: the serial
number of the passive ROM device on the vehicle or hose,
the date and exact time of the refueling action, accurate to
the second, and a record of the signal given to the driver,
including the signal regarding hose selection.

At the same time, and during the entire driver’s day, the
delivery truck’s on-board computer continually interrogates
the pulse counter(s) connected to the truck’s meter(s) every
10 seconds, storing 1n the on-board computer’s PCMCIA
mass storage device the accumulated gallons that have been
delivered from the meter(s) at these ten-second intervals,
along with the exact time, accurate to the second. These
records are correlated with the time-of-refueling records
stored 1n the hand-held probe for each vehicle refueled to
determine the exact gallonage and specific product delivered
to each vehicle.

After refueling all of the vehicles at a customer site, the
driver 1nserts the hand-held probe 1nto the downloader of the
on-board computer, and transfers the vehicle data recorded
in the hand-held probe at this refueling stop into the
on-board computer. An on-board computer program then
correlates the time of refueling of each vehicle from the
hand-held probe file with the ten-second meter readings
recorded 1n the on-board computer file. From this data, the
program calculates the gallonage and 1dentifies the specific
product delivered into each vehicle, and prints a refueling
list for the customer which lists each vehicle refueled and the
exact gallons and product delivered into 1t. If desired, the
on-board computer can also produce a final customer
invoice, complete with all applicable federal, state, and local
taxes. Also from this data, a priority exception list 1s printed
for the driver before the driver leaves the site. This exception
list shows any vehicle fuel delivery which was erroneous
and needs the driver’s immediate attention, such as a
cgasoline/diesel fuel mixup, or a fuel delivery that violates
tax or environmental laws. These errors can occur if the
driver does not confirm the delivery hose choice, or other-
wise fails to follow 1nstructions and carry out the method of
the present invention.

Exceptions to this routine are handled by the driver’s
inputting a signal to the hand-held probe by touching the
driver’s passive ROM device affixed to the driver’s perma-
nent ID badge. This records the time of the exception. The
driver then manually records the necessary facts. For
instance, 1f a vehicle 1s parked 1n the customer lot without a
passive ROM device on it, the procedure could allow the
driver to refuel 1t based on the driver’s judgment of the
choice of fuel. Later the driver could enter a vehicle descrip-
tion or identification (not a passive ROM device serial
number) into the on-board computer, in the time slot that
previously recorded the touch of the driver’s passive ROM
device. The on-board computer program can correlate this
data with its record of ten-second meter readings, and
include it on 1ts refueling report and customer billing.

At the end of each day, the driver turns in to the refueler’s
main office the driver’s hand-held probe and the PCMCIA
mass storage device from the on-board computer, which
contains all of the data recorded by both computers during
the day, mcluding exception reports, refueling lists, and
customer bills. This data allows the refueler’s office com-
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puter to complete all customer billing requirements, to
prepare all tax-refund schedules, and to post inventory, sales,
and financial records. In addition, the data allows monitoring
the driver’s conformity with the delivery procedures, and
analyzing the processes for the purpose of improving them.

The foregoing and other objects and advantages of the
present invention will be readily apparent to those skilled in
the art from a review of the following detailed description of
the preferred embodiment, 1n conjunction with the accom-
panying drawings and claims.

DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a flow chart representing a preferred method of
on-site refueling—delivering petroleum and similar prod-
ucts from a delivery truck into customer vehicles at the
customer’s site.

FIG. 2 1s a block diagram of a delivery truck compatible
for use 1n the preferred method of on-site refueling, with two
pumps and meters, and two associated delivery hoses used
to deliver products from the truck’s compartments into
customer vehicles.

FIG. 3 1s a perspective view of a hand-held probe aligned
and elevated above a passive ROM device.

FIG. 4 1s a representation of a sample delivery truck
Delivery List.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring first to FIG. 2 there 1s indicated generally by a
block diagram, a delivery truck 50, having a plurality of
compartments 52, 54, 56, and 58 and a corresponding outlet
valve 62, 64, 66, and 68 that controls the flow of the product
from each compartment to a manifold, and then through a
pump and associated meter to a connected hose. Compart-
ments 52 and 54 share manifold 72, pump 73, meter 76, and
hose 82. Compartments 56 and 58 share manifold 74, pump
75, meter 78, and hose 84. The delivery hose 82 allows
compartments 52 and 54, and corresponding valves 62 and
64, and corresponding pump 73 and meter 76 of the delivery
truck 50 to be coupled to the plurality of customer vehicle
fuel tanks 100. The delivery hose 84 allows compartments
56 and 38, and corresponding valves 66 and 68, and corre-
sponding pump 75 and meter 78 of the delivery truck 50 to
be coupled to the plurality of customer vehicle fuel tanks
100. Each delivery hose has a passive ROM device 86 and
88 affixed near to the delivery nozzle that is machine-
readable and allows the hand-held probe to confirm that the
driver has selected the proper hose for delivery of the
product 1nto the selected customer vehicle tank. In the
unusual case where the refueler wants to deliver more than
one type or blend of gasoline, or more than one type or blend
of diesel fuel on the same load through the same manifold,
pump, meter, and hose, each compartment outlet valve also
has a passive ROM device 63, 65, 67, and 69 aflixed near to
the valve that 1s machine-readable and allows the hand-held
probe to further confirm that the driver has selected the
proper compartment for delivery of the product into the
selected customer vehicle tank.

Each customer vehicle fuel tank 102, 104, 106 and 108
has a corresponding inlet pipe 112, 114, 116, and 118 which
allows the transfer of product into the tanks. Each inlet pipe
has a passive ROM device 122, 124, 126, and 128 affixed
that 1s machine-readable and allows the hand-held probe to
identity the vehicle. After 1dentifying the vehicle, the hand-
held probe’s program advises the delivery truck driver of the
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proper product to deliver into the tank, considering both
vehicle and geographic requirements. An alternative
machine-readable 1dentifier having not only a serial number,
but also coded identification of the proper fuel for the
vehicle, can be aflixed to each tank inlet pipe, and this device
will not only uniquely 1dentify the vehicle but will also read
into the hand-held probe the specific fuel requirements of the
vehicle. This would facilitate a nationwide system of vehicle
fuel 1dentifiers, for instance, without requiring that each
refueler maintain a data base of all of the vehicle serial
numbers. The current method does not describe this addi-
fional facility since it 1s redundant for a local refueler’s
operation.

The driver also has a passive ROM device 42 (FIG. 3)
permanently affixed to the driver’s personal ID badge, and
cach customer refueling site has a passive ROM device 42
permanently affixed to the site, such as at 1ts entrance gate.
The passive ROM device 42 could also be affixed to the
product-delivery pipes or hoses of the storage facility at
which the truck 1s loaded to allow checking the correctness
of the delivery of products into the truck compartments as
well.

The hand-held probe 40 has a means for accepting or
receiving information from the passive ROM device 42.
Each passive ROM device 42 1s capable of storing a digital
value and may be interrogated by the portable hand-held
probe 40. With no limitation mtended, the ROM device 42
may comprise an electronic 1dentification data carrier of the
following type: Touch Serial Number DS1990 (which con-
tains only a ROM serial number) or Touch Memory DS1992
(which contains a ROM serial number plus a 256-byte RAM
to use to directly store each vehicle’s fuel requirements)
manufactured and sold by Dallas Semiconductor Corpora-
tion. The portable digital hand-held probe 40 used to inter-
rogate the ROM devices 42 may be a compatible probe
manufactured by Videx Corporation or other manufacturers.

The passive ROM device 42 includes a unique 48-bit
serial number or machine-readable identifier value. The
passive ROM device 42 comprises a passive ROM capable
of storing 64 bits of data 1n a rugged moisture-proof con-
tainer of a size comparable to a standard watch button
battery. Those skilled in the art will appreciate that other
machine-readable storage and coding schemes, such as bar
code, could be used as well. If a different coding scheme,
such as bar coding, 1s used, the probe will have to be one
capable of scanning and converting the bar code to a digital
value; and the probe 40 must later be downloaded to a
delivery truck on-board computer and to an office computer
system, each capable of receiving the information conveyed
or transmitted from the device 42 and capable of comparing
the transmitted information with data previously stored in
the respective computer’s memory.

The hand-held probe 40 includes a battery, a real-time
clock, a microprocessor chip, a ROM memory for storing a
program of 1nstructions to be executed by the
microprocessor, a RAM memory for storing customer site
and vehicle data, driver and delivery hose data, operands,
date and time, and 1dentifier values read out from the passive
ROM devices; and a means for interrogating the passive
ROM devices with the hand-held probe. The probe also
includes an 1ndicator device, such as an audible beeper or a
visual readout with an LED light display being preferred.
The hand-held probe may communicate with a personal
computer through a downloader station, allowing data to be
uploaded imto a specific segment of the probe’s RAM
memory, or to be downloaded into the personal computer
from the probe.
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The hand-held probe 40 1s designed to align and engage
(interrogate) the passive ROM digital memory identifier 42.
When the hand-held probe 1s engaged with the passive ROM
device 42, an electric signal 1s transmitted to the hand-held
probe 40). This signal represents an electronic serial number.
Each time the hand-held probe 40 receives an electronic
serial number, the probe converts this signal 1nto a digital
number, and compares the digital value representing the
clectronic serial number with serial numbers stored 1n its
RAM memory for customer sites, customer vehicles, and the
delivery truck delivery hoses included in the driver’s Deliv-

ery Lists for the day.

Referring next to FIG. 1, there 1s indicated generally by
means of a flow diagram the preferred method of on-site
refueling of the present invention utilizing the digital probe
40, the passive ROM device or machine-readable identifier
42, and an on-board delivery truck computer. Before the
drivers begin their deliveries for the day, Delivery Lists are
prepared on an office computer at the refueler’s facility for
cach driver (block 10). The Delivery Lists (see FIG. 4)
contain all of the information the driver needs to complete
all of the deliveries to be made by the driver for the day. The
Delivery Lists may vary according to the configuration of
the truck to be used 1n regard to compartment storage sizes
and the connections between compartments, pumps, meters,
and delivery hoses. Although these connections can be
changed, the meters must be removed from the truck to be
calibrated differently for gasoline and diesel fuel. As a
practical matter, the truck configurations are left alone for
extended periods of time. This means that the office com-
puter can directly relate each product loaded mto a com-
partment to a particular pump, meter, and delivery hose. The
refueler’s office computer stores these configuration details
and produces Delivery Lists that take them into account. In
the unusual case that a refueler wants to meter two different
cgasolines, or two different diesel fuels, on the same load
through the same pump, meter, and delivery hose, the driver
must change the compartment outlet valves accordingly, and
passive ROM devices would also be affixed near to the
compartment outlet valves rather than just near to the
delivery hose nozzle.

The Delivery List for one truckload may contain the
following information: the load number, the truck, the
driver, the storage facility at which to load, the quantity and
blend of each product to be loaded into each truck
compartment, the list of customer sites to which deliveries
should be made, and the approximate quantity and type/
blend of product to be delivered into the customer vehicles
at each site. The refueler’s office computer also constructs
the file to be loaded into each driver’s probe 40 that is
necessary for the probe’s program of instructions to control
and record the driver’s deliveries for the day according to the
preferred method. The probe will be uploaded with this file
(:)lock 12), including the serial numbers of the passive ROM
devices 42 1involved 1n the driver’s Delivery List for the day:
the driver, the delivery hoses, the customer sites, and the
customer vehicles or tanks.

Next, the driver confirms that he or she has the proper
hand-held probe 40 by engaging the probe that has been
provided to him or her with the passive ROM device 42
attached to his or her ID badge and receiving a confirming
signal from the probe (block 14). Then, the driver boards the
assigned truck and inserts the probe into the downloader
attached to the truck’s on-board computer, requesting that
the on-board computer provide its clock time to the probe
(block 16). An exact synchronization of the probe’s and
on-board computer’s clocks 1s not necessary for the process
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to work, but 1t may be helpful to the driver to have them
synchronized 1 dealing with exceptions.

The driver then proceeds to the storage facility on the
driver’s first Delivery List for the day to fill up the com-
partments 52, 54, 56, and 38 of the delivery truck 50 with the
various types/blends of petroleum products according to the
Delivery List (block 18). A passive ROM device 42 could
also be attached to these storage tanks at the storage facility,
thereby requiring the driver to verily the loading of the
petroleum into the proper truck compartments 52, 54, 56, or
58. The current method does not employ these additional
steps because the various products are rarely placed into the
improper truck compartment when loading the petroleum
into the truck 50.

With the compartments filled according to the Delivery
List, the driver drives the truck S0 to the first customer site
(block 20) listed on the Delivery List (FIG. 4). The driver
engages the probe with the passive ROM device 42 attached
to a location at the customer’s site (block 22) and receives
a confirming signal from the probe. This customer site
identification causes the probe computer to set up the correct
logic to use the applicable environmental regulations in
advising the proper gasoline fuel to use 1n each vehicle at
this site, and to recognize the location for purposes of local
taxes on the delivery.

The driver then selects the first customer vehicle to be
refueled, and engages the probe with the passive ROM
device athixed to the vehicle’s fuel 1nlet pipe, recerving from
the probe a series of beeps that indicate the proper fuel for
this vehicle, considering the vehicle’s fuel requirements, the
vehicle’s fuel taxability, and the environmental regulations
for this site (block 24). The driver also receives a signal that
this 1s a critical vehicle if 1t 1s. The signal emitted from the
hand-held probe 40 could also be a series of blinking lights,
a message on an LED display, or some other indicator;
however, a series of beeps 1s the preferred emitted signal. A
record 1s made 1n the probe RAM at this time of the vehicle’s
passive ROM device serial number, of the advice given to
the driver, and of the exact time of the contact, accurate to
the second, between the probe and the passive ROM device.

Next, the driver engages the probe with the passive ROM
device affixed near to the selected delivery hose nozzle
(block 26), receiving from the probe a signal that confirms
that this 1s the correct hose for the required fuel, or an error
signal 1f 1t 1s not. In the unusual event that the refueler is
using a single pump, meter, and delivery hose to deliver
more than one type or blend of gasoline, or more than one
type or blend of diesel fuel, on the same load from different
compartments, the driver may be advised by a signal from
the probe to switch compartments at this time by use of the
compartment outlet valves. If this 1s done, the passive ROM
device aflixed to the outlet valve of the compartment
selected for this vehicle must also be engaged by the
hand-held probe for the driver to receive a signal that the
correct compartment 1s selected, and to store 1n the probe the
compartment now associated with this delivery hose. If the
driver’s hose selection 1s not correct, the driver repeats the
selection and confirmation process (block 28).

When the hose selection 1s confirmed as correct, the
driver’s next action depends on whether this 1s a critical
vehicle that requires directly controlled refueling (block 30).
If 1t 1s, the driver places the hand-held probe into the
downloader 1n the truck cab to download into the on-board
computer the passive ROM device serial number of this
vehicle (block 32). Based on this serial number, the on-board
computer enables the operation of only the correct pump to
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refuel this vehicle. The driver then delivers the fuel mto the
vehicle (block 34). After refueling one vehicle, the driver
repeats the vehicle refueling process (block 36) until all of
the vehicles at the customer site have been refueled.

After refueling all of the vehicles at a site, the driver
downloads into the truck’s on-board computer the data
captured 1n the probe regarding the vehicles refueled at this
site (block 38). While the driver was refueling the vehicles,
the on-board computer was continually reading the accu-
mulating gallonage of the truck’s meter(s) at ten-second
intervals, storing these readings 1nto a table 1n 1ts PCMCIA
mass storage device. These timed readings are now available
to be correlated with the recordings stored 1n the probe of the
vehicle sertal number identifiers and the time of each
refueling. From this data, the on-board computer calculates
the exact gallonage and product 1dentification delivered into
cach customer vehicle. An exact synchronization of the
probe’s and on-board computer’s clocks 1s not necessary,
since aligning the first vehicle’s refueling activity with the
first flow of product through the meter(s) allows all suc-
ceeding vehicles to be aligned by the time difference, not by
the absolute time. The on-board computer then prints (block
40) an exception list for the driver, indicating any refueling
errors that were made contrary to the advice given to the
driver; a refueling list for the customer, 1dentifying each
vehicle refueled, the exact gallons and the mandated product
terminology for the fuel delivered into it, and the taxability
of the vehicle.(some vehicles at a site may be taxed and
others not); and a final customer billing, complete with all
applicable taxes, if desired.

If the driver has not completed all of the site deliveries on
the Delivery List (block 42), the driver drives to the next
customer site (block 20). If the Delivery List deliveries have
been completed, but there are more loads on the driver’s
schedule for the day (block 44), the driver drives to the
storage facility to reload the truck for the next Delivery List
(block 18). If there are no more loads for the day, the driver
returns to the refueler’s office.

At the refueler’s office, the driver turns in the hand-held
probe 40 and the PCMCIA mass storage device from the
truck’s on-board computer. The PCMCIA mass storage
device contains all of the day’s activity for the truck and
driver: a table of the on-board computer’s ten-second meter
readings; tables of all of the hand-held probe’s activity
(every serial number of every passive ROM device touched,
the time of the touch, and a record of the signal response
given to the driver); and copies of all reports printed. The
PCMCIA mass storage device 1s downloaded to the office
computer (block 46), and a driver’s report i1s printed which
shows the driver’s use of the probe, highlighting cases of
non-use and of errors, to further improve the process (block
48). The downloaded data is also used to complete customer
billing, prepare tax refund claim schedules, and to post
inventory, sales, and financial records. The method 1s then
repeated each day of delivery.

The above method of on-site delivery of petroleum and
similar products has been described herein in considerable
detail 1n order to comply with the Patent Statutes and to
provide those skilled 1n the art with the information needed
to apply the novel principles and method and use of such
specialized components as are required. However, 1t 1s to be
understood that the method can be carried out by specifically
different equipment and devices, and that various
modifications, both as to the equipment details and operating
procedures, can be accomplished without departing from the
scope of the 1nvention itsellf.
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What 1s claimed 1s:

1. A method for ensuring accurate on-site delivery of
petroleum or similar products from a delivery truck, through
a pump, accumulating gallonage meter, and associated
delivery hose, to the fuel tanks of customer vehicles or to
customer storage tanks comprising;:

(a) affixing to each customer site and to each of the fuel
tanks at each site a machine-readable 1dentifier carrying
encoded mnformation;

(b) providing the delivery truck with an on-board digital
computer, said computer being able to periodically read
said truck’s accumulating gallonage meter at pre-
determined 1ntervals, and store these readings and the
time each reading 1s taken;

(c) providing to the driver of the truck a delivery list
having information thereon concerning where and how
to load the truck with a product and where to deliver the
product, and a digital probe having a microprocessor
and a RAM memory for storing therein at least some of
the 1nformation from the delivery list;

(d) loading said truck at a storage facility with a product
in accordance with the information contained on said
delivery list;

(e) transporting said product to said customer site;

(f) using said digital probe to read said machine-readable
identifier athixed to said customer site;

(g) using said digital probe to read said machine-readable
identifiers affixed to said fuel tanks:

(h) comparing information read from said machine-
readable 1denftifiers affixed to said fuel tanks with
information stored 1n said RAM memory of said digital

probe for signaling said driver the proper product to be
loaded 1nto said fuel tanks;

(1) recording in said digital probe the time said probe
touched said machine-readable i1dentifiers atfhixed to
said fuel tanks; and

() transferring the product from said truck into said fuel

tanks of said customers through said delivery hose.

2. A method for ensuring accurate on-site delivery of
petroleum or similar products from a delivery truck, the
truck being partitioned 1nto a plurality of compartments for
fransporting more than one type of product, each 1 a
separate compartment, the truck having a plurality of
manifolds, each manifold being connected to an associated
accumulating gallonage meter and an associated delivery
hose, and each compartment having an outlet valve control-
ling the flow of the product to said delivery hose via an
associated one of the manifolds; and further including the
steps of:

(a) affixing to each of a plurality of vehicle fuel tanks, to
cach of said delivery hoses and to each of said outlet
valves a machine-readable 1dentifier carrying encoded
imnformation,;

(b) loading each of said truck compartments at a storage
facility with products in accordance with the informa-
tion contained on a delivery list;

(¢) reading said machine-readable identifier affixed to a
selected one of said delivery hoses and one of said
vehicle fuel tanks using a digital probe, for confirming
to a driver of said delivery truck that said selected
delivery hose 1s proper to deliver the product mnto said
one of said vehicle fuel tanks;

(d) reading said machine-readable identifier affixed to a
selected one of said compartment outlet valves using
said digital probe, when alternately unloading a plural-
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ity of products through a single meter and delivery
hose, for confirming to said driver that said selected
delivery hose and selected compartment are proper to
deliver the product mnto said one of said vehicle fuel

tanks;

(¢) providing the delivery truck with an on-board digital
computer, said computer being able to periodically read
cach of said truck’s accumulating gallonage meters,
and separately store these readings and the time of each
reading at predetermined intervals; and

(f) storing in said digital probe a time value as to when
said digital probe touched said machine-readable 1den-
tifier on said vehicle fuel tanks.

3. The method as recited 1n either claim 1 or 2 wherein
said machine-readable 1dentifier carrying encoded informa-
tion comprises a passive read only memory device.

4. The method as recited 1n either claim 1 or 2 and further
including the step of identifying certain customer vehicles as
critical vehicles, and having said on-board computer directly

control the unloading of fuel into said critical vehicles.

5. The method as recited 1 claim 2 and further including
the step of veritying compliance by said driver with the use
of the correct one of said delivery hoses and truck compart-
ment outlet valves for each vehicle, before said driver leaves
said customer site.

6. The method as recited 1n either claim 1 or 2 and further
including the step of verilying at the end of each day
compliance by said driver with the use of said method of
delivery.

7. The method as recited 1n either claim 1 or 2 and further
including the step of veritying that said digital probe pro-
vided to said driver matches an 1dentification badge of said
driver prior to loading said truck at the storage facility.

8. The method as recited 1n either claim 1 or 2 and further
including the steps of:

(a) storing 1n said digital probe information read from said
machine-readable i1dentifiers;

(b) downloading all stored information, including the time
the digital probe touched the machine-readable identi-
fiers athixed to the tanks, from said digital probe into
said on-board computer following the delivery of the
products at each site;

(c) correlating the accumulating gallonage meter readings
recorded by said on-board computer with the time and
vehicle information downloaded from said digital
probe for each machine-readable 1dentifier athixed to a
tank that was read by said digital probe;

(d) producing an exception report listing delivery errors
neceding driver attention in said on-board computer
before said driver leaves each site; and

(¢) producing in said on-board computer a refueling list
for the customer, this list giving the exact gallons and
exact product description of the fuel delivered 1nto each
tank.

9. The method as recited 1n either claim 1 or 2 and further

including the steps of:

(a) downloading all stored information from said
on-board computer into an office computer following,
the delivery of products; and

(b) processing in said office computer all downloaded
information to produce at least one of final customer
billing reports, driver evaluation reports, and postings
to 1ventory, sales, and financial records.

10. A method for ensuring accurate on-site delivery of

65 petroleum or similar products from a delivery truck to the

fuel tanks of customer vehicles or to customer storage tanks
located at the site, comprising:
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(a) providing a delivery truck partitioned into a plurality
of compartments for transporting more than one type of
product, each in a separate compartment, the truck
having a plurality of manifolds, each manifold being
connected to an associated accumulating gallonage
meter and an associated delivery hose, and each com-
partment having an outlet valve controlling the flow of
product to said delivery hose via an associated one of
the manifolds;

(b) affixing to each one of said delivery hoses and said
compartment outlet valves a machine-readable tag car-
rying encoded information;

(¢) affixing to each customer site and each of the tanks at
cach site a machine-readable tag carrying encoded
imnformation,;

(d) providing the delivery truck with an on-board digital
computer, said computer being able to periodically read
cach of said truck’s accumulating gallonage meters,
and separately store these readings and the time of each
reading at pre-determined intervals;

(¢) providing to the driver of the truck a delivery list
having information thereon concerning where and how
to load the truck with products and where to deliver the
products, and a digital probe having a microprocessor
and a RAM memory storing therein at least some of the
information from the delivery list;

(f) loading each of said compartments at a storage facility
with the products 1n accordance with the information
contained on said delivery list;

(2) transporting said products to said customer sites;

(h) using said digital probe to read said machine-readable
tag athixed to said site;

(1) using said digital probe to read said machine-readable
tags aflixed to said tanks;

(j) comparing information read from said machine-
readable tags affixed to said tanks with information
stored 1n saxd RAM memory of said digital probe for
signaling said driver the proper product to be loaded
into said tank;

(k) recording in said digital probe the time said digital
probe touched said machine-readable tags affixed to
mdividual ones of said tanks;

(1) using said digital probe to read said machine-readable
tag afixed to a selected one of said delivery hoses for
confirming to said driver that the selected delivery hose
1s proper to deliver the product 1nto said tank;

(m) using said digital probe to read said machine-readable
tags athixed to said compartment outlet valves when
alternately unloading a plurality of products through a
single meter and delivery hose, for confirming to said
driver that said selected delivery hose and selected
compartment are proper to deliver the product into said
tank; and

(n) transferring the product from said truck into said tank
of said customer through said selected delivery hose,
following the confirmation.

11. The method as recited m claim 10 wheremn said
machine-readable tags carrying encoded mformation com-
prise a passive read only memory device.

12. The method as recited 1in claim 10 and further includ-
ing the step of identilying certain customer vehicles as
critical vehicles, and having said on-board computer directly
control the unloading of fuel into said critical vehicles.
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13. The method as recited in claim 10 and further 1includ-
ing the step of verifying compliance by said driver with the
use of the correct ones of said delivery hoses and truck
compartment outlet valves for each vehicle, before said
driver leaves said customer site.

14. The method as recited in claim 10 and further 1includ-
ing the step of verifying at the end of each day compliance
by said driver with the use of said method of delivery.

15. The method as recited in claim 10 and further 1includ-
ing the step of veritying that said digital probe provided to
said driver matches an 1dentification badge of that driver
prior to loading said truck at the storage facility.

16. The method as recited 1 claam 10 and further includ-
ing the steps of:

(a) storing 1n said digital probe information read from said
machine-readable tags; and

(b) downloading all stored information, including the time
the digital probe touched the machine-readable tags
alfixed to the tanks, from said digital probe into said
on-board computer following the delivery of the prod-
ucts at each site;

(c) correlating the accumulating gallonage meter readings
recorded by said on-board computer with the time and
vehicle information downloaded from said digital
probe for each machine-readable tag athixed to a tank
that was read by said digital probe;

(d) producing an exception report listing delivery errors
neceding driver attention in said on-board computer
before said driver leaves each site; and

(¢) producing in said on-board computer a refueling list
for the customer giving the exact gallons and mandated
product description of the fuel delivered into each tank.

17. The method as recited in claim 10 and further includ-
ing the steps of:

(a) downloading all stored information from said
on-board computer 1nto an office computer following
the delivery of products; and

(b) processing in said office computer all downloaded
information to produce at least one of final customer
billing reports, driver evaluation reports, and postings
to 1ventory, sales, and financial records.

18. A method for delivering petroleum or similar products
from a delivery truck to the tanks of a plurality of vehicles
located on a customer’s site, through an elongated hose, the
delivery truck having an accumulating gallonage meter and
an on-board microprocessor, the microprocessor having a
means for periodically sensing and recording readings of the
cgallonage meter at predetermined time 1ntervals, comprising
the steps of:

(a) affixing to the tank of each of the plurality of vehicles
at the site a machine-readable 1dentifier carrying
encoded information;

(b) providing the driver of the delivery truck with a digital
probe having a microprocessor and associated memory
for storing the times upon which said digital probe 1s
used to interrogate said machine-readable 1dentifiers on

sald tanks;

(c) interrogating a machine-readable identifier affixed to
the tank of one of the plurality of vehicles, and storing
in the memory of said digital probe the information
read from said machine-readable identifier, prior to
dispensing fuel into the tank of the one vehicle;

(d) repeating step (c) for each of the plurality of vehicles
to be refueled;

(¢) downloading the information stored in the memory of
said digital probe into said on-board microprocessor of
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said delivery truck following step (d), and correlating used to interrogate said machine-readable identifiers
the gallonage meter readings recorded by said on-board on said tanks;
microprocessor with the times stored in the memory of (¢) interrogating a machine-readable identifier affixed to
said digital probe; and the tank of one of the plurality of vehicles, and storing
(f) preparing a document reflecting the gallonage of fuel 9 in the memory of said digital probe the information
delivered to each of the plurality of vehicles. read from said machine-readable identifier, prior to
19. A method for delivering petroleum or similar products dispensing fuel into the tank of the one vehicle;
from a delivery truck to the tanks of a plurality of vehicles (d) repeating step (c) for each of the plurality of vehicles
located on a customer’s site, through an elongated hose, the to be refueled;
delivery truck having an accumulating gallonage meter and 19 (¢) downloading the information stored in the memory of
an on-board microprocessor, the microprocessor having a said digital probe into a computer along with gallon-
means for periodically sensing and recording readings of the age meter readings from said on-board microprocessor
gallonage meter at predetermined time ntervals, compris- of said delivery truck following step (d), and correlat-
ing the steps of: ing in the computer the gallonage meter readings
(a) affixing to the tank of each of the plurality of vehicles recorded by said on-board microprocessor with the
al the site a machine-readable identifier carrying limes stored in the memory of said digital probe; and
encoded information; (f) preparing a document reflecting the gallonage of fuel
(b) providing the driver of the delivery truck with a digital delivered to each of the plurality of vehicles.

probe having a microprocessor and associated memory
for storing the times upon which said digital probe is %k % k%



	Front Page
	Drawings
	Specification
	Claims

