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An environmentally friendly fuel distribution station includes an upper canopy, said upper canopy including a fuel tank and an outer
shell enclosing said fuel tank, and a fuel distribution interface suspended from said upper canopy, said fuel distribution interface
selectively distributing fuel from said fuel tank during a fueling operation.
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FUEL DISTRIBUTION STATION

FIELD OF THE INVENTION

[0001] The present invention relates generally to a fuel distribution station and, more
particularly, to a fuel distribution station which is environmentally friendly, safe to

operate, and convenient to maintain.

BACKGROUND OF THE INVENTION

[0002] Fuel distribution stations are heavily demanded globally, as more and more
automobiles are put into service on roads to meet the transportation demands of an
ever-expanding population. The construction and operation of conventional fuel
distribution and service stations, however, are lengthy, costly and resource-consuming
undertakings. Surveys and studies of anticipated demand must be commissioned, the
station must be designed in a configuration sufficient to meet the anticipated demand,
permits must be pulled, and a lengthy construction process must be commenced and

completed before a single gallon of gasoline may be pumped.

[0003] Notwithstanding resource-consuming undertakings for their construction and
operation, conventional fuel distribution stations have numerous drawbacks with

respect to environmental, safety, and maintenance concerns.

[0004] First, fuel distribution stations are classified as objects of a potentially high
environmental impact. For example, automotive fuels are typically stored in
underground tanks from which the fuel is pumped to a fuel dispenser before transfer
into an automobile. These tanks are typically constructed of metal or fiberglass.
Underground installation of these tanks requires relatively extensive excavation and
coverage, thereby creating many potential problems. One known problem associated

with underground fuel tanks is leakage or seepage into the surrounding soil. This is
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particularly true of metallic tanks, which can corrode or degrade over time, especially in
moist soil. Seepage into the surrounding soil results both in the steady loss of fuel and
environmental (soil and water) pollution. Moreover, in case of flooding, the tanks
installed underground are inefficient and the fuel in them may be contaminated with

water and with sediments within the water.

[0005] Moreover, fuel tanks are typically buried underground beneath the structure of
the station with a thick concrete disposal block on top of the tank, making it difficult to
perform maintenance work on the fuel tanks, when required. Once a fuel tank is found
to be in need of repair or replacement, the cost of repairing and replacing the

underground fuel tank can be extremely expensive.

[0006] Another drawback associated with the conventional fuel distribution station is
the limitation of the traffic pattern within the fuel distribution station. In a conventional
fuel station, the pumping equipment connected to the underground fuel tanks is built
directly from the ground. Although protective bumps and barriers are often built
surrounding the pumping equipment, every year serious damage results due to the
accidental crashing of vehicles into the pumping equipment. In order to prevent such
accidents within the fuel station, the traffic pattern in the fuel stations has to be limited,
and therefore it is sometimes inconvenient for the vehicles to enter and exit the fuel

station for fueling.

[0007] In addition to the above, the use of alternative energy sources is starting to
become more prevalent in fuel markets. Indeed, the use and demand of alternative
energy fuel for transportation is increasing at a rapid pace, and the types of fuel
demanded and the consumption rates thereof can be expected to increase drastically
from what has been seen to date. Accordingly, new generations of fuel distribution
stations must be flexible in terms of their size and the types of fuel that they can store
and dispense in response to dynamically changing markets. There is a need for fuel

distribution stations that are able to distribute different types of fuel, such as gasoline,
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diesel, natural gas, hydrogen, and methanol, as well as electricity to quickly charge
electric cars. However, underground tanks in the conventional fuel stations are not
designed to store different types of fuel, and other facilities are needed to store
equipment and to perform processes needed to produce certain types of fuel and energy

to deliver to automobiles.

[0008] In view of the above-described drawbacks of known fueling stations, there is a
need for a fueling station that is more environmentally friendly, operationally safe and
convenient to maintain, and which is capable of storing and dispensing different types

of fuel.

[0009] With the foregoing problems and concerns in mind, it is the general object of the
present invention to provide a fuel distribution station which is more environmentally

friendly, safe to operate, and convenient to maintain than existing stations.

SUMMARY OF THE INVENTION

[00010] With the foregoing concerns and needs in mind, it is the general object of

the present invention to provide a mobile fuel distribution station.

[00011] It is another object of the present invention to provide a fuel distribution

station that is environmentally friendly.

[00012] It is another object of the present invention to provide a fuel distribution
station that minimizes the risk of contaminating the soil and underground water in the

areas surrounding the fuel distribution station.

[00013] It is another object of the present invention to provide a fuel distribution

station that is less costly to construct and maintain than existing stations.
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[00014] It is another object of the present invention to provide a fuel distribution

station that utilizes the force of gravity to dispense fuel.

[00015] It is another object of the present invention to provide a fuel distribution

station that uses a minimum number of pipes and wiring.

[00016] It is another object of the present invention to provide a fuel distribution

station that enables maintenance and repair work to be more conveniently carried out.

[00017] It is another object of the present invention to provide a fuel distribution
station that provides for the free-tlow of traffic.

[00018] It is another object of the present invention to provide a fuel distribution

station that enables automobiles easily to ingress and egress therefrom.

[00019] It is another object of the present invention to provide a fuel distribution

station that obviates the risk of automobiles crashing into pumping equipment of the

station.

[00020] It is another object of the present invention to provide a fuel distribution

station that shelters the staff from the weather while maintenance and other operations

are performed on the pumping equipment.

[00021] It is another object of the present invention to provide a fuel distribution
station that has storage tanks capable of storing various types of fuel such as gasoline,

diesel, CNG (compressed natural gas), LPG (liquefied petroleum gas), hydrogen and

methanol.
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[00022] It is another object of the present invention to provide a fuel distribution
station that can supply various types of fuel such as gasoline, diesel, biodiesel,

hydrogen, methanol, CNG, LPG and electric power.

[00023] It is another object of the present invention to provide a fuel distribution
station having container assemblies that can easily be exchanged with other assemblies

to replace equipment contained by such assemblies, and to perform maintenance on

equipment without having long periods of down time.

[00024] T'hese and other objects of the present invention, and their preferred

embodiments, shall become clear by consideration of the specification, claims and

drawings taken as a whole.

BRIEF DESCRIPTION OF DRAWINGS

[00025] T'he present invention will be better understood from reading the

following description of non-limiting embodiments, with reference to the attached

drawings, wherein below:

[00026] Figure 1 is an isomeric view of a fuel distribution station in accordance

with one embodiment of the present invention.

[00027] Figure 2 is a cross-sectional view of the fuel distribution station of Figure
1.
[00028] Figure 3 is a top isomeric view of an equipment bay in accordance with

one embodiment of the present invention.

[00029] Figure 4 is an elevational view of fuel tanks with supporting structures

partially shown in accordance with one embodiment of the present invention.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[00030] Referring to Figs. 1 and 2, a fuel distribution station 100 according to one
embodiment of the present invention is shown. With specific reference to Fig. 1, the
fuel distribution station 100 includes an upper canopy 101, a fuel distribution interface
130 suspended from the upper canopy 101, a fuel dispenser 170 in close association with
the fuel distribution interface, a plurality of supporting structures 140 that support the
upper canopy 101 in an elevated position above the ground so as to permit the passage
of vehicles beneath the upper canopy 101, and a plurality of protective bumps/columns
150 for the protection of the supporting structures 140. The upper canopy 101 further
includes a fuel tank dock 110 where one or more fuel tanks are located, and an

equipment bay 120 in close association with the fuel tank dock 110 (e.g. beneath the fuel
tank dock 110).

[00031] Turning to Fig. 2, the fuel tank dock 110 generally comprises an outer shell
1120, at least one fuel tank 1110 located within the outer shell 1120, and a fire shield
wall 1140. The fuel tanks 1110 are in fluid communication with the fuel distribution
interface 130 and the equipment bay 120 via fueling pipes 1130. The outer shell 1120 is
preferably made of materials that are fireproof and ballistic-proof, such as those known
in the art. The fire shield wall 1140 is disposed between the outer shell 1120 of the fuel
tank dock 110 and the equipment bay 120, so as to isolate the fuel tanks 1110 and the

equipment bay 12 from each other.

[00032] As will be readily appreciated, by having the fuel tanks 1110 located in the
upper canopy 101 in an elevated position above the ground, the fuel distribution station
of the present invention is more environmentally friendly by preventing the fuel tank
1110 and any potential leakage of fuel therefrom from contaminating the soil and
underground water in the area surrounding the fuel distribution station, as compared

to the conventional fuel stations whose fuel tanks are buried in the ground.
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[00033] More importantly, it shall be noted that it is easier and cheaper to perform
any maintenance work and/or repairs on the fuel tanks 1110 of the present invention
compared to conventional fuel stations, as the fuel tanks 1110 of the present invention
are located in the upper canopy 101 and are easily accessible, while the fuel tanks in the
conventional fuel station are buried underground and a thick block of covering concrete
has to be broken in order to gain access to the fuel tanks. In addition, the financial and
labor cost for building the fuel distribution station 100 of the present invention is
significantly lower than that for building a conventional fuel station, as building of the
fuel distribution station 110 does not require significant excavation and underground

work.

[00034] It should also be noted that electricity consumption by the mechanical
pumping equipment in the present invention may be greatly reduced as compared to
the conventional fuel station, as the present invention partially utilizes the weight of the
fuel to distribute the fuel from the elevated fuel tanks 1110 to the fuel dispenser 170,
while the conventional fuel station solely depends on the mechanical pump equipment
for pumping the fuel from underground fuel tanks to the fuel dispenser. In particular,
by locating the fuel tanks 1110 and the fuel dispenser 170 in the canopy, above vehicles
to be refueled, fuel can be dispensed almost entirely or, indeed, entirely, using the force
of gravity. This is in contrast to existing fuel stations which require pumps to pump the
fuel from the underground tanks, upward to the dispenser, and to a vehicle to be
refueled. Accordingly, significant reductions in the amount of electricity utilized can be

realized.

[00035] As shown in Fig. 2, in one preferred embodiment of the present invention,
the equipment bay 120 is located beneath the fuel tank dock 110 and is elevated to a
position so as to permit the passage of vehicles beneath the equipment bay when the
vehicles enter into the fuel distribution station for fueling. The equipment bay 120

comprises multiple compartments 1202, 1204, 1206, etc. to accommodate different
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equipment including pumps, filters, and fire suppression systems (e.g., hydraulic and
mechanical equipment). This equipment located inside the equipment bay 120 is in fluid
communication and electrical communication with the fuel tanks 1110 within the fuel
tank dock 110, the fuel dispenser interface 130 and the fuel dispenser 170 suspended
from the upper canopy 101.

[00036] It should be noted that, by locating the equipment bay 120 separately from
and beneath the fuel tanks 1110, and by inserting the fire shield wall 1140 between the
equipment bay 120 and the fuel tank dock 110, the present invention effectively
prevents sparks from being generated accidentally by the hydraulic and mechanical
equipment and inducing fire on the fuel tanks 1110, thereby enhancing the overall
safety of the fuel distribution station. In addition, the fuel tank dock 110 is capable of

providing shelter to the equipment bay 120 beneath it in different weather conditions.

[00037] Referring to Fig. 2, a fuel distribution interface 130 is connected to and
suspended from the upper canopy 101 via at least one suspending holder 1310, so as to
suspend the fuel distribution interface 130 in an elevated position and in a
predetermined distance above the ground. The fuel distribution interface 130 further
includes an electronic digital display 1312 to digitally display information to an
operator and /user of the fuel distribution station, and an input panel 1314 for the
operator and/or user to input information. A fuel dispenser 170 is also suspended from
the upper canopy 101 and is disposed in close association with the fuel distribution

interface 130.

[00038] In an embodiment, the height of the fuel distribution interface 130 is
selectively adjustable so as to accommodate the height of the operator and/or user of
the fuel distribution station 100, as well as to accommodate the height of the vehicles
entering the fuel distribution station 100 for fueling. A sensor can be arranged in
association with the fuel distribution station 100 (e.g., with each dispenser) to detect the

height of the vehicles entering into the fuel distribution station and to transmit the
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height data of the vehicles to the fuel distribution interface 130. The fuel distribution
interface 130 thereby is capable of adjusting its height automatically based on the height

data of the vehicles entering into the fuel distribution station 100.

[00039] As disclosed above, the fuel distribution station 100 of the present
invention provides a number of distinct advantages over the conventional fueling
stations. First, suspending the equipment bay 120 and the fuel distribution interface 130
from the upper canopy 101 reduces the chance of a vehicle crashing into a component
or components of the fuel distribution interface 130 as compared to a conventional fuel
station where the pumping and fuel distribution unit/kiosks are mounted on the

ground.

[00040] Moreover, by eliminating the pumping and fuel distribution units/kiosks
from ground level, the fuel distribution station 100 of the present invention requires
fewer protective bumps/columns and other barriers, as compared to conventional fuel
stations in which each pumping and fuel distribution unit/kiosk requires a plurality of
barriers for impact protection. Thus, the fuel station of the present invention requires
less infrastructure, and is therefore less costly than known counterparts. Moreover, by
eliminating ground based fueling kiosks, the present invention provides a more flexible
traffic pattern within the footprint of the station. Therefore, a vehicle can enter the fuel
distribution station 100 from various directions, and park in various angles and
directions, as long as it can be reached by the fuel dispenser 170, and can exit the fuel
distribution station in a number of different directions, whereas a vehicle entering a
conventional fuel station from the ingress of a lane, can park only in parallel to the
pumping and distribution unit for fueling purposes and exit via the lane where it

parked.

[00041] Turning to Fig. 3, the fuel tanks 1110 includes at least one fuel tank. In one
preferred embodiment as shown in Fig. 3, the fuel tank 1110 includes a plurality of fuel
tank compartments 1112, 1114, 1116, 1118, etc. The fuel tank compartments can be of the
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same or various shapes and sizes and are connected to adjacent fuel tanks via fuel tank
connectors 1004. Each fuel tank compartment can store one type of hydrocarbon-based
fuel, and all fuel tank compartment can store the same type of hydrocarbon fuel or
various types of hydrocarbon fuels, including but not limited to gasoline, diesel, CNG

(compressed natural gas), LPG (liquefied petroleum gas), hydrogen and methanol.

100042] It should be noted that all of the fuel tank compartments 1112, 1114, 1116,
1118 and the fuel tank connectors 1004 have a double wall structure which comprises an
outer wall 1001, an inner wall 1002, and fire and ballistic resistant material 1003 such as
pyrolite within the space in-between the outer wall 1001 and inner wall 1002. The
double wall structure therefore is capable of preventing the fuels inside the fuel tanks

from catching on fire for a minimum of two hours during a fire.

100043] Importantly, in addition to the fuel tank compartments 1112, 1114, 1116,
1118, all other wall structures within the fuel distribution station 100, such as the wall
structure of the supporting structures 140, the outer shell 1120 of the fuel tank dock 110,
the suspending holder 1310, the equipment bay 120, etc. may comprise the
aforementioned double wall structure. For example, the wall of the supporting
structures 140, as shown in Fig. 3, may comprise an outer wall 1010, an inner wall 1011,
and fire and ballistic resistant material 1012 such as pyrolite in-between the outer wall
1010 and inner wall 1011. Therefore, the adoption of the double wall structure enhances

the overall fire and ballistic resistance of the fuel distribution station.

[00044 ] With further reference to Fig. 3, the fuel tank connectors 1004 connect the
fuel tank compartments 1112, 1114, 1116, 1118, etc. to one another. Although the fuel
tank connectors 1004 are partially integrated into the double wall structure of the fuel
tank compartments, the outer wall of the fuel tank connectors 1004 does not reach the
inner wall 1002 of the fuel tank compartments. The gaps between the outer wall 1005 of
the fuel tank connectors 1004 and the inner wall 1002 of the fuel tank compartments
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provide the fuel tanks 1110 with the ability to release the pressure generated by the

thermal expansion and contraction due to the temperature changes over the seasons.

[00045] T'urning now to Fig. 4, the equipment bay 120 comprises an equipment
supporting frame 1201 which may further divide the equipment bay 120 into more than
one compartment such as compartments 1202, 1204, 1206, etc. Each compartment can
be the same or different in terms of shape and size. The compartments may contain
equipment including, but not limited to, pumps, filters, and fire suppression systems. It
shall be noted that the equipment bay 120 can be modified to accommodate

hydrocarbon cracking equipment, so as to refine any known liquid hydrocarbon fuel

into LIPG.

[00046] Although this invention has been shown and described with respect to the
detailed embodiments thereof, it will be understood by those skilled in the art that
various changes may be made and equivalents may be substituted for elements thereot
without departing from the scope of the invention. In addition, moditfications may be
made to adapt a particular situation or material to the teachings of the invention
without departing from the essential scope thereof. Therefore, it is intended that the
invention not be limited to the particular embodiments disclosed in the above detailed
description, but that the invention will include all embodiments talling within the scope

of this disclosure.
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AMENDED CLAIMS
received by the International Bureau on 24 July 2017 (24.07.2017)

1. An environmentally friendly fuel distribution station comprising:

an upper canopy, said upper canopy including a fuel tank and an outer shell
enclosing said fuel tank; and _

a fuel distribution interface suspended from said upper canopy, said fuel
distribution interface selectively distributing fuel from said fuel tank during a fueling
operation;

wherein said fue] distribution interface includes an electronic display configured
to digitally display information of fueling operation to an user, and an input panel for
said user to input information, wherein both said electronic display and input pane] are

positioned at a height for being operated by said user.

2. The environmentally friendly fuel distribution station of claim 1, further
comprising:

an equipment bay located adjacent to said upper canopy; and

a supporting structure for supporting said upper canopy and said equipment

bay in an elevated position permitting the passage of an incoming vehicle beneath said

upper canopy and said equipment bay.
3. The environmentally friendly fuel distribution station of claim 1, further

comprising:

a fire shield wall disposed between said upper canopy and said equipment bay.

AMENDED SHEET (ARTICLE 19)
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4. The environmentally friendly fuel distribution station of claim 3, wherein:

said upper canopy is disposed above said equipment bay.

5. The environmentally friendly fuel distribution station of claim 1, wherein:

said fuel tank is fire proof and ballistic proof.

6. The environmentally friendly fuel distribution station of claim 1, further
comprising:
a fuel dispenser in close association with said fuel distribution interface,
wherein said fuel dispenser is in fluid communication with said fuel tank for

dispensing said fuel from fue] tank.

7. The environmentally friendly fuel distribution station of claim 6, wherein:
said equipment bay includes at least one compartment housing hydraulic and
mechanical equipment; and
wherein said hydraulic and mechanical equipment facilitates said fluid

communication between said fuel tank and said fuel dispenser.

8. The environmentally friendly fuel distribution station of claim 1, wherein:

said fuel tank includes a first compartment housing a first liquid or gas and a

second compartment housing a second liquid or gas;

wherem said first liquid or gas is of a different type than said second liquid or

gas.

9. (Canceled)

10.  The environmentally friendly fuel distribution station of claim 1, wherein:

a height of said fuel distribution interface is selectively adjustable.

AMENDED SHEET (ARTICLE 19)
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11.  The environmentally friendly fuel distribution station of claim 10, further-
comprising:

at least one sensor configured to detect a height of an inc orhing vehicle;

wherein said height of said fuel distribution interface is automatically adjusted in

dependence upon said height of said incoming vehicle.

12. A method of constructing an environmentally friendly fuel distribution station,

said method comprising the steps of:

disposing a fuel tank in an outer shell defining an upper canopy of said fuel
distribution station; '

arranging an equipment bay adjacent to said upper canopy;

elevating said upper canopy and said equipment bay with a support structure to

an elevated position a predetermined distance above ground sufficient to allow for

passage of vehicles beneath said upper canopy and said equipment bay;
suspending a fuel distribution interface from said canopy, said fuel distribution
interface selechively distributing fuel from said fuel tank during a fueling operation;

wherein said fuel distribution interface includes an electronic display configured

to digitally display information of fueling operation to an user, and an input panel for
said user to input information, wherein both said electronic display and input panel are

positioned at a height for being operated by said user.

13.  The method according to claim 12, further comprising the step of:

disposing a fire shield wall between said upper canopy and said equipment bay;

wherein said upper canopy is disposed above said equipment bay.

14.  The method according to claim 12, wherein:

said fuel tank is fire proof and ballistic proof.

AMENDED SHEET (ARTICLE 19)
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15.  The method according to claim 12, further comprising the step of:

arranging a fuel dispenser in close association with said fuel distribution
interface,

wherein said fuel dispenser is in fluid communication with said fuel tank for

distributing a metered amount of fuel from said fuel tank to a vehicle.

16. The method according to clair 15, wherein:

said equipment bay includes at least one compartment housing hydraulic and

mechanical equipment;

wherein said hydraulic and mechanical equipment facilitates said fluid

communication between said fuel tank and said fuel dispenser.

17.  The method according to claim 12, further comprising the steps of:

with a sensor, detecting a Height of an incoming vehicle; and
adjusting a height of said fuel distribution interface in dependence upon the

detected height of the incoming vehicle.

18. A fire and ballistic resistant tank, comprising:
a first tank housing a first liquid or gas;

a second tank housing & second liquid or gas; and

a tank connector connecting the lateral sides of said first tank and said second

tank;

wherein said first liquid or gas is different than said second liquid or gas.

19.  The fire and ballistic resistant tank of claim 18, wherein:

both of said first and second tanks include an outer wall, an inner wall, and a fire

and ballistic resistant material intermediate said outer wall and said inher wall.

20.  The fire and ballistic resistant tank of claim 19, wherein-

AMENDED SHEET (ARTICLE 19)
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a gap exists between said tank connector and said inner wall of said fuel tanks,
providing an ability to release pressure generated as a result of thermal expansion and

contraction.

AMENDED SHEET (ARTICLE 19)
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FIG. 1
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FIG. 4
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