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(57) Abrégée/Abstract:

A fuel transfer system for use with a motor vehicle of the type having a fuel tank and a fuel sending unit in the fuel tank for pumping
fuel thorough a fuel line to the vehicles engine when the engine is idling where the fuel transfer system allows fuel in the fuel tank to
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(57) Abrege(suite)/Abstract(continued):

also be delivered to an auxiliary fuel vessel such as another fuel tank, a fuel container, or an engine powered machine Is provided.
A fuel fitting for connecting the fuel line between a vehicle's fuel tank and engine to a fuel transfer system that can deliver fuel to an
auxiliary fuel vessel Is also described.
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& (57) Abstract: A fuel transfer system for use with a motor vehicle of the type having a fuel tank and a fuel sending unit in the fuel
N (ank for pumping fuel thorough a fuel line to the vehicles engine when the engine is idling where the fuel transfer system allows
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fuel in the fuel tank to also be delivered to an auxiliary fuel vessel such as another fuel tank, a fuel container, or an engine powered
machine is provided. A fuel fitting for connecting the fuel line between a vehicle’s fuel tank and engine to a fuel transfer system that
can deliver fuel to an auxiliary fuel vessel is also described.
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FUEL TRANSFER SYSTEM

FIELD

[0002] This invention relates generally to a system and method for
transferring a fluid from a main reservoir to a receiving reservoir. More
particularly, this invention relates to a system and method for transferring a

liquid fuel from a vehicle’s fuel tank to an auxiliary fuel tank.

BACKGROUND

[0003] Vehicles, machines, and equipment powered by a combustion
engine find wide use in a variety of applications. Examples of such vehicles,
machines, and equipment include snow blowers, riding tractors, off-road
vehicles, electrical generators, and lawn mowers, among others. There
continually exists a need to be able to fill the fuel tanks of these vehicles,
machines, and equipment in a safe and environmentally friendly manner.
Many times it is necessary to transfer fuel to these vehicles, machines, ana
equipment when they run out of gas in a location that is a substantial distance
from a fueling station. This filling operation is conventionally accomplished by
either transporting the vehicle, machine, or equipment to the fueling station or

by bringing a heavy portable container of gas from the fueling station to

vehicle, machine, or equipment. Both of these options suffer from multiple
drawbacks. First, transporting a vehicle, machine, or piece of equipment to a
fueling station can be time consuming and costly. Second, transporting a
portable fuel container from the fueling station to the vehicle, machine, or

equipment is ergonomically difficult for the operator, as well as being both
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environmentally unfriendly due to the possibility that a spillage or accident
could occur and a health hazard due to the dangers associated with
siphoning.

[0004] Accordingly, there exists a continual need to provide a more
effective means of transferring fuel to vehicles, machines, and equipment that
have run out of fuel during use or operation.

SUMMARY

[0005] The present invention provides a fuel transfer system for use
with a motor vehicle of the type having a fuel tank and a fuel sending unit in
the fuel tank for pumping fuel thorough a fuel line to the vehicle's engine
when the engine is idling. The fuel transfer system allows fuel in the fuel tank
to be delivered to an auxiliary fuel vessel such as another fuel tank, a fuel
container, or an engine powered machine. One embodiment of a fuel transfer
system, constructed in accordance with the teachings of the present
invention, generally comprises a fueling nozzle having a flow control valve for
delivering the fuel to the auxiliary fuel vessel. The fueling nozzle may have a
boot assembly used for capturing splashed fuel from the auxiliary fuel vessel.
The fuel transfer system also has a fuel fitting in the fuel line that provides a

fuel flow path from the fuel line to the fuel transfer system. A first fuel conduit

is connected to the fuel fitting and in communication with enclosure. The fluid
transfer system further has a fuel valve that communicates with the first fuel
conduit for controlling the flow of fuel in the fuel transfer system and a flow
regulator connected with the first fuel conduit for controlling flow of the fuel

delivered by the fueling nozzle. The flexible, second fuel conduit is In
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communication with the first conduit at the enclosure and to the fueling
nozzle.

[0006]_ According to one aspect of the present invention, the fuel
transfer system including the fueling nozzle, fuel fitting, first fuel condult,
enclosure, fuel valve, pressure regulator and flexible, second fuel conduit Is
electrically connected and grounded to the vehicle.

[0007] According to another aspect of the present invention, the fuel
transfer system may further comprise a control panel mounted to the vehicle
having an on-off switch connected to the vehicle’s power supply and the fuel
sending unit for providing power to the fuel sending unit when the vehicle's
engine is not running. The on-off switch when activated is timed or set to turn
off at a predetermined interval.

[0008] Another objective of the present invention is to provide a fuel
fitting for connecting the fuel line between a vehicle’s fuel tank and engine to
a fuel transfer system that can deliver fuel to an auxiliary fuel vessel. The fuel
fitting generally comprises a T-shape or Y-shape fitting having three coupled
ends. One end of the fitting is coupled to the portion of the vehicle’s fuel line
that is connected to the engine. A second end of the fitting is coupled to the
portion of the vehicle’s fuel line that is connected to the fuel tank. The third
end is coupled to the first fuel conduit of the fuel transfer system used to
deliver fuel to the auxiliary fuel vessel through a fuel transfer system that
includes a first fuel conduit, an enclosure, a fuel valve, a flow regulator, a

flexible second fuel conduit, and a fueling nozzle.
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[0009] Another objective of the present invention is to provide a fuel
transfer system for use with a motor vehicle of the type having a fuel tank, a
fuel sending unit in the fuel tank for pumping fuel thorough a fuel line to the
vehicles engine, and a vapor recovery system for collecting fuel vapor In the
fuel tank. In this embodiment, the fuel transfer system also allows fuel in the
fuel tank to be delivered to an auxiliary fuel vessel such as another motor
vehicle, a fuel container, or an engine powered machine. According to one
aspect of this embodiment, the closed loop fuel transfer system comprises a
fueling nozzle having a flow control valve for delivering the fuel to the auxiliary
fuel vessel. The fueling nozzle may have a boot assembly for capturing not
only splashed fuel but also fuel vapor from the auxiliary fuel vessel.

(0010} The fuel transfer system of this embodiment also comprises an
enclosure mounted to the vehicle and a fuel fitting in the fuel line providing a
fuel flow path from the fuel line to the fuel transfer system. A first fuel conduit
is connected to the fuel fitting and in communication with the enclosure. A
pressure regulator is connected with the first conduit for controlling pressure
of the fuel delivered by the fueling nozzle, while a manual fuel valve or an
electrically controlied fuel valve communicates with the first conduit for
controlling the flow of fuel in the fuel transfer system. A flexible second fuel
conduit is in communication with the first conduit at the enclosure and to the
fueling nozzle. A first vapor line fitting is attached to the vehicle vapor
recovery system and to the enclosure, with a second vapor line being coupled
with the first vapor line at the enclosure and to the fueling nozzie's boot

assembly. Finally, an electronic control system may be used for controlling
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the fuel valve wherein opening of the fuel valve enables fuel to flow through
the fuel transfer system to the fueling nozzle to supply the fuel to the auxiliary
fuel vessel. The boot assembly collects splashed fuel and sends fuel vapor
' to the vehicle vapor recovery system.

[0011] Further areas of applicability will become apparent from the
description provided herein. It should be understood that the description and
specific examples are intended for purposes of illustration only and are not

intended to limit the scope of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The drawings described herein are for illustration purposes only
and are not intended to limit the scope of the present disclosure in any way.
[0013] Figure 1A is a schematic of a fuel transfer system according to
one embodiment of the present invention;

[0014] Figure 1B is a schematic further depicting the optional electronic
control for the fuel transfer system of Figure 1A;

[0015] Figure 2 is a schematic of a fuel fitting used in a fuel transfer
system according to one aspect of the teachings of the present invention,;
[0016] Figure 3 is a schematic of a fueling nozzle assembly according
to one aspect of the teaching of the present invention;

[0017] Figure 4 is a schematic of a fuel transfer system according to
another embodiment of the present invention;

[0018] Figure 5A is a schematic of the electrical system used with a

fluid transfer system according to one embodiment of the present invention;
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[0019] Figure 5B is block flow diagram of the electrical system of
Figure S5A; and
[0020] Figure 6 is a schematic of a fuel transfer system according to

another aspect of the present invention.

DETAILED DESCRIPTION

[0021] The following description is merely exemplary in nature and is in
no way intended to limit the present disclosure or its application or uses. |t
should be understood that throughout the description and drawings,
corresponding reference numerals indicate like or corresponding parts and
features.

[0022] Referring to Figure 1A, the present invention generally provides
a fuel transfer system 1 for use with a motor vehicle of the type having a fuel
tank 27 and a fuel sending unit 29 in the fuel tank 27, which includes an
electric motor driven fuel pump, for pumping fuel thorough a fuel line 31 to the
vehicles engine 35 when the engine is running. The fuel transfer system 1

allows fuel in the fuel tank 27 to also be delivered to an auxiliary fuel vessel

(not shown) such as another fuel tank, a fuel container, or an engine powered

machine. The fuel transfer system 1 generally comprises a fueling nozzle 3
having a flow control valve 5 for delivering the fuel to the auxiliary fuel vessel

(not shown). The fueling nozzle 3 has a boot assembly /7 for capturing
splashed fuel from the auxiliary fuel vessel and a fuel fitting 9 in the fuel line
31 that provides a fuel flow path from the fuel line 31 to the fuel transfer
system 1. A first fuel conduit 11 is connected with the fuel fitting 9 and in

communication with an enclosure 13. The fuel transfer system 1 has a fuel
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valve 15 that can communicate with the first fuel conduit 11 for controlling the
flow of fuel in the fuel transfer system 1 and an on-off flow valve-regulator 17/
connected with the first fuel conduit 11 for controlling flow of the fuel delivered
by the fueling nozzle 3. If desired, such valve 15 and/or regulator 17 may be
included within the enclosure 13 or within the same housing. When the
engine 35 of the vehicle is running (e.g., idling, etc.) the control of fuel is
partially diverted from the fuel line 31 to the fuel transfer system 1 in such a
manner that will not cause the engine 35 to stall or stop running. The fuel
transfer system 1 further comprises a flexible, second fuel conduit 19 coupled
to the first conduit 11 at the enclosure 13 and to the fueling nozzle 3. The
fuel fitting 9 may be connected to the fuel line 31 in a location between the
fuel tank 27 and the fuel line filter 33. Optionally, the enclosure 13 of the fuel
transfer system 1 may be mounted to the vehicle, such as in the trunk or if a
pick-up truck, in the bed of such truck. The enclosure 13 may include a
holder for the fueling nozzle 3 that is vented external to the enclosure 13
through the use of a drip tube or other configuration.

[0023} The fuel transfer system 1 is an easy to install system that
allows the end-user to transfer liquid fuel (e.g., gasoline, E85, E95, diesel
fuel, or other fuel) directly from a host motor vehicle's fuel tank 27 to the fuel
tank of auxiliary equipment or vehicles, or a portable fuel container. The fuel
fitting © may be coupled to the fuel line 31 using connectors or couplings that
are compatible with existing fuel lines. In the embodiment as shown in

Figures 1A and 1B, fuel is delivered from the host vehicle’s fuel tank 27 to an

auxiliary fuel tank by activating the vehicles OEM fuel sending unit 29 located
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inside the fuel tank 27 and drawing fuel directly from the vehicle’s fuel tank 27
and passing it through the fuel fitting 9 that connects directly to the first
conduit 11 of the fluid transfer system 1. The fuel then passes through the
enclosure 13 to a bulkhead fitting on/off fuel valve-regulator 17, a fuel check
valve 15, and finally through the flexible, second conduit 19, which is
connected directly to a nozzle assembly 3 used for final delivery to the
auxiliary fuel tank. The nozzle assembly 3 has its own spring loaded
mechanical trigger 5, which is depressed in order for the fuel to flow out of the
nozzle assembly 3. Optionally, a manual on-off ball valve or solenoid valve
72 may be located after the fuel fitting 9 in order to control the flow of fuel
through the first conduit 11.

[0024] According to an optional aspect of the present invention shown
iIn Figures 1A and 1B, the fuel transfer system 1 may be operated without
turning the vehicle’s engine on. In this aspect of the present invention, the
system may be activated from a control panel 21 mounted to the vehicle
having an on-off switch 23 connected directly to the vehicle’s power supply
(i.e., battery) 25 and the fuel sending unit 29 for providing power to the fuel
sending unit 29 when the vehicle’s engine is not running. The control panel
21 is preferably in communication with the vehicle’s onboard computer 34.
The on-off switch 23, which is preferably a single pull double throw (SPDT)
automatic relay, is timed or set to turn off at a predetermined interval after
activation. Optionally, the control panel 21 may include an audible or visible
alarm that activates prior to or upon automatic shut-down. This timed function

with a predetermined interval is beneficial in that accidently leaving the on-off
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switch in the on position will not cause the vehicle’s power supply 25 to be
drained. In addition, this automatic shut-off also provides some insurance
against the auxiliary fuel vessel overflowing if the end-user is distracted or
forgets to turn the switch 23 to its off position. A fuel transfer system 1
equipped with a control panel 21 aliows an end-user without a driver’s license
access to fuel delivery without needing the keys to the vehicle's ignition. One
skilled in the art will recognize that the predetermined interval can be set to
any desired time. Preferably, the predetermined interval is about 2 minutes.
[0025] 'Another embodiment of the present invention 'g'énerally relates
to a fuel fitting for connecting the fuel line between a vehicle’'s fuel tank and
engine to a fuel transfer system that can deliver fuel to an auxiliary fuel
vessel. Referring to Figure 2, the fuel fitting 9 generally comprises a T-fitting
or a Y-fitting. The fuel fitting 9 comprises a first section 50, a second section
54, and a third section 58. The end 52 of the first section 50 i1s coupled to the
portion of the vehicle's fuel line 31 that is connected to the engine 35. The
end 56 of the second section 54 is coupled to the portion of the vehicle’s fuel
line 31 that is connected to the fuel tank 27. The end 60 of the third section
58 is coupled to the first fuel conduit 11 of the fuel transfer system 1 that Is
used to deliver fuel to the auxiliary fuel vessel. The first 50, second 54, and
third 58 sections of the fuel fitting 9 are joined at a common intersection point
62.

[0026] The ends of the fuel fitting 9 that couple to the fuel line 31 or to
the first fuel conduit 11 of the fuel transfer system 1 preferably use a coupling

selected as one from the group of a threaded or locked barb connection 60, a
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clamp, or a male 52 or female 56 quick disconnect coupling. One skilled In
the art will recognize that the connections between the various components in
the fuel transfer system 1 can be of any type or form, including but not limited
to threaded or locked barb connections 64, a clamp, and male 68 or female
66 quick disconnect couplings. The couplings may be any type of connector
that will mate with an existing connector or coupling used with the fuel line 31
or first fuel conduit 11, including but not limited to, couplings that meet
standard SAE J2044 (Society of Automotive Engineers, Troy, Michigan)
entitled “Quick Connector Specification for Liquid Fuel and Vapor/Emissions
Systems”.

[0027] The fuel transfer system 1 including the fueling nozzle 3, fuel
fitting 9, first fuel conduit 11, enclosure 13, fuel valve, on-off flow valve-
regulator 17 and flexible, second fuel conduit 19 are electrically connected
and grounded to the vehicle. This can be accomplished by having ali of the
components made out of a conductive material, such as a metal. When
desirable, the body of the fuel fitting 9 may be comprised of a composite
having a nylon inner layer and a rubber outer layer, the outer layer being
adhered or clamped to the inner layer. The fuel fitting 9, as well as the
flexible, second fuel conduit 19, may be inherently conductive when It is
selected as one from the group of a conductive material (e.g., metal or
conductive polymer, among others), a non-conductive material reinforced with
conductive fillers, or a non-conductive matenal having a separate conductive

element running the length of the conduit 19. The separate conductive

element may be a conductive mesh of fibers or wires embedded within
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second fuel conduit 19 or fuel fitting 9. The second fuel conduit 19 may be
comprised of multiple layers of different materials with the conductive element
being located at the interface between two adjacent layers if desirable.
Additionally, a grounding cable 37 that has a first end 41 and a second end
39 with the first end 41 being attached to the fueling nozzle 3 and the second
end 39 being capable of engaging another grounded element may be used.
For example, the second end 39 may include an alligator type clip that can be
fastened to the frame of the auxiliary fuel tank, thereby assisting in making
the entire fuel transfer system 1 electrically common or grounded.

10028] Another unique feature of the fuel transfer system 1 is that the
fuel can be delivered to an auxiliary fuel vessel in a metered, controlled
manner. According to another embodiment of the present invention, when
the nozzle 3 is inserted properly into the target fuel tank, the fuel transfer
system 1 can form a completely sealed loop that ties back into the vehicle's
existing vapor recovery system. The system 1 can be equipped with a safety
timer that allows only a preset total amount of fuel to be delivered before
automatically shutting down the vehicle's fuel pump 29 and the transfer
system’s 1 solenoid control valve. This allows the filling of auxiliary fuel tanks
with significantly less environmental impact due to evaporation, vapor
displacement, permeation and spillage than with traditional methods of
refueling small engines or PFC’s (Portable Fuel Containers).

[0029] Referring to Figure 3, the fuel transfer system 1 is preferably
also equipped with a transparent recovery boot 7 and clear polycarbonate

interface 43 on the nozzle 3 that has the nozzle 3 placed asymmetrically
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toward the rear of the interface. This allows the operator a better sight line to
see into the target fuel tank by looking directly through the front of the
interface. This design will discourage the operator from breaking the vapor
seal multiple times during filling, helping to minimize evaporative losses. In
addition, the nozzle assembly 3 may further include a vapor recovery tube 45
connected through the clear interface 43 into the recovery boot 7.

[0030] According to another aspect of the present invention as shown
in Figure 4, the fuel transfer system 1 may include the ability of vapor
recovery by taking advantage of the already proven Onboard Refueling Vapor
Recovery (ORVR) system 70 currently embedded in most newer motor
vehicles. This allows refueling of target devices in the field to occur with the
same attention to vapor recovery required (by EPA and /or CARB) for
vehicles refueling at filling stations. In this embodiment, fuel is delivered to
the auxiliary fuel tank by activating the vehicles OEM fuel sending unit 29
while simultaneously actuating a custom solenoid valve 72 to allow fuel flow
to through the fluid transfer system 1. This may be accomplished
electronically by interfacing a control panel 74 directly to the vehicles wiring
harness between the on-board computer and fuel sending unit. The
schematic and block diagram for the electrical system are shown in detail in
Figures 5A and 5B. The control panel 74 is also equipped with a timer to
preset the desired volume of fuel delivered. One skilled in the art will realize
that the electrical system may be configured in any other manner in the art

without deviating from the teachings of the present invention.
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[0031] When activated, the OEM fuel sending unit 29 draws fuel
directly from the vehicles fuel tank and passes it through the OEM fuel line
31. The fuel then enters a custom fuel fitting 9 connected to a solenoid 72
and regulator 76 of the fuel transfer assembly 1 and inserted either just
upstream of the vehicles OEM fuel filter 33 or just downstream of the fuel
sending unit 29. This fuel fitting 9 may be a specially designed T-fitting that
either threads directly into the upstream side of the vehicles fuel filter 33 or
connects directly to the downstream side of the fuel sending unit 29 using
quick connect fitting. When the solenoid 72 is actuated, fuel exits the valve at
about a 90° angle to the main fuel line and passes through the pressure
regulator 76, which limits the fuel pressure in this auxiliary line. Fuel then
flows through a grounded first conduit 11 that is connected to the enclosure
13 via a bulkhead fitting. The fuel then passes into the large fuel conduit of a
flexible coiled dual conduit hose 19 which is connected to an inline volume
meter 78. It then flows through another section of grounded conduit 19 which
IS connected to the refueling nozzle 3. The nozzle 3 has its own spring loaded
mechanical trigger 5, which must be depressed in order for fuel to flow out of
the nozzle.

[0032] When the nozzle assembly 3 is properly inserted into the target

fuel tank, it forms a tight seal. This seal forces the vapor laden air which is
exiting the target fuel tank into a small penetration through the clear
polycarbonate plastic boot interface 43. This penetration may be connected

by a tube 45 to the vapor recovery valve 47. This valve can connect directly to

the smaller of the two conduits on the dual conduit hose 19 which is
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connected back to the enclosure 13 by a second bulkhead fitting. The
bulkhead fitting is then connected to a vapor recovery line 80 that ties back
into the vehicles OEM system 70. The connection to the ORVR 70 is made by
simply placing a barbed T-fitting into the existing vapor recovery hose that
originates from the neck of the vehicle's fuel tank. An additional grounding
cable 37 of a specific length is attached directly from the fueling nozzle 3 to a
spring loaded alligator clip 39. When properly fastened to the frame of the
auxiliary fuel tank, this ground ensures electrical neutrality throughout the fuel
transfer system 1.

[0033] According to another aspect of this embodiment, as shown In
Figure 6 fuel can be delivered to the auxiliary fuel tank while the vehicle idles;
this is accomplished by mechanically actuating an ON/OFF valve 17 that is
integrated into the enclosure 13. When the fuel transfer system 1 is in use,
the OEM fuel sending unit 29 draws fuel directly from the host vehicle's fuel
tank 27 and passes it through the OEM fuel line 31. The fuel then enters a
custom T-fitting 9 with a pressure regulator 76 assembly inserted either just
upstream of the vehicles OEM fuel filter 33 or just downstream of the fuel
sending unit 29. This assembly consists of a specially designed T-fitting 9 that
either thread directly into the upstream side of the vehicles fuel filter 33 or
connects directly to the fuel sending unit 29 using quick connect fitting. Fuel
flows through the T-fitting 9 at about a 90° angle to the main fuel line and then
passes through a pressure regulator 76 which limits the fuel pressure in this
auxiliary line. Fuel then flows through a grounded conduit 11 that Is

connected to an ON/OFF valve 17 located after the bulkhead fitting on the
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inside of the enclosure 13. Fuel exiting the valve then passes into the large
fuel conduit of a flexible coiled dual conduit hose 19 which is connected to an
inline volume meter 78. It then flows through another section of grounded
conduit 19 which is connected to the fueling nozzie 3. The nozzle 3 has its
own spring loaded mechanical trigger 5, which must be depressed in order for
fuel to flow out of the nozzle.

[0034] When the nozzle 3 and optional boot assembly 7 is properly
inserted into the target fuel tank, it forms a tight seal. This seal forces the
vapor laden air which is exiting the auxiliary fuel tank into a small penetration
through the clear polycarbonate plastic boot interface 43. This penetration is
connected by a vapor recovery tube 45 to the vapor recovery valve 47. This
valve 47 connects directly to the vapor recovery line, which is the smaller of
the two conduits on the dual conduit hose 19, is connected back to the
enclosure 13 by a bulkhead fitting. The bulkhead fitting is then connected to a
vapor recovery hose 80 that ties back into the vehicles OEM Onboara
Refueling Vapor Recovery (ORVR) system 70. The connection to the ORVR
70 is made by simply placing a barbed T-fitting into the existing vapor
recovery hose 80 that originates from the neck of the vehicle's fuel tank 27.
An additional grounding cable 37 of a specific length is attached directly from
the fueling nozzle 3 to a spring loaded alligator clip 39. When properly
fastened to the frame of the auxiliary fuel tank, this ground ensures electrical
neutrality throughout the fuel transfer system 1.

[0035] For safety purposes, the ON/OFF valve 17 may be purposely

oriented so that its handle protrudes outside the enclosure 13 whenever it's In
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the open “ON” position. In this way, the operator can’t close the enclosure 13
until they close the ON- OFF valve 17.

[0036] The foregoing description of various embodiments of the
invention has been presented for purposes of illustration and description. ltis
not intended to be exhaustive or to limit the invention to the precise
embodiments disclosed. Numerous modifications or variations are possible in
light of the above teachings. The embodiments discussed were chosen and
described to provide the best illustration of the principles of the invention and
Its practical application to thereby enable one of ordinary skill in the art to
utilize the invention in various embodiments and with various modifications as
are suited to the particular use contemplated. All such modifications and
variations are within the scope of the invention as determined by the
appended claims when interpreted in accordance with the breadth to which

they are fairly, legally, and equitably entitied.
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CLAIMS
What is claimed is
1. A fuel transfer system for use with a motor vehicle of the type

having a fuel tank and a fuel sending unit in the fuel tank for pumping fuel
thorough a fuel line to the vehicle’s engine, the fuel transfer system allowing
fuel in the fuel tank to also be delivered to an auxiliary fuel vessel such as
another fuel tank, a fuel container, or an engine powered machine, the fuel
transfer system comprising:

a fueling nozzle having a flow control valve for delivering the fuel
to the auxiliary fuel vessel.

a fuel fitting in the fuel line providing a fuel flow path from the
fuel line to the fuel transfer system:;

an enclosure;

a first fuel conduit connected with the fuel fitting and in
communication with the enclosure;

a fuel valve communicating with the first fuel conduit for

controlling the flow of fuel in the fuel transfer system, the fuel valve located
within the enclosure: and
a flexible second fuel conduit in communication with the first

conduit at the enclosure and the fueling nozzle, the second fuel conduit and
the fueling nozzle being stored within the enclosure when the fuel transfer
system Is not in use for allowing fuel in the fuel tank to be delivered into the

auxiliary vessel, the fueling nozzle being removed from the enclosure and

_17 -
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extending the second fuel conduit when the fuel transfer system is in use for

allowing fuel in the fuel tank to be delivered into the auxiliary vessel.

2. The fuel transfer system of Claim 1, wherein one or more of the
fueling nozzle, the fuel fitting, the first fuel conduit, the enclosure, the fuel
valve and, the flexible second fuel conduit is adapted to be grounded to the

vehicle.

3. The fuel transfer system of Claim 2, wherein the flexible second
fuel conduit is adapted to be grounded to the vehicle and is made from a
material selected from the group of a conductive material, a non-conductive
material reinforced with conductive fillers, and a non-conductive material

having a separate conductive element running the length of the conduit.

4. The fuel transfer system of Claim 3, wherein the separate
conductive element is a conductive fiber or a wire mesh embedded within the

second fuel conduit.

5. The fuel transfer system of Claim 2, further comprising a
grounding cable having a first end and a second end, the first end being

attached to the fueling nozzle and the second end capable of engaging

another grounded element.

- 18 -
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6. The fuel transfer system of Claim 1, further comprising a control
panel adapted to be mounted to the vehicle having an on-off switch
connected to the vehicle’s power supply and the fuel sending unit for

providing electrical power to the fuel sending unit when the vehicle’s engine is

not running.

/. The fuel transfer system of Claim 1, wherein the fuel fitting is a
T-fitting or Y-fitting that makes a three way connection between the fuel-line

communicating with the engine, the fuel-line coupled to the fuel tank and fuel

sending unit, and the first fuel conduit.

8. The fuel transfer system of Claim 7, wherein the fuel fitting uses

a coupling to connect to the fuel line or fuel conduit that is one selected from

the group of a threaded connection, a press-fit connection, and a quick

disconnect coupling.

9. The fuel transfer system of Claim 1 further comprising a

solenoid valve located after the fuel fitting and prior to the enclosure:

wherein the solenoid valve can control the flow of fuel from the

fuel line to the first fuel conduit.

10.  The fuel transfer system of Claim 1, wherein the vehicle includes
a vapor recovery system for collecting fuel vapor in the fuel tank, the

enclosure is adapted to be mounted to the vehicle, the fuel valve is a manual

- 19 -
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fuel valve or an electrically controlled fuel valve, and the fuel transfer system
further includes

a first vapor line fitting attached to the vehicle vapor recovery system
and in communication with the enclosure, and

a second vapor line coupled with the first vapor line at the enclosure
and the fueling nozzle, the second vapor line being stored within the
enclosure when the fuel transfer system is not in use for allowing fuel in the
fuel tank to be delivered into the auxiliary vessel, and the second vapor line
being extended when the fuel transfer system is in use for allowing fuel in the

fuel tank to be delivered into the auxiliary vessel.

11.  The fuel transfer system of Claim 10, wherein at least one of the
fueling nozzle, the fuel fitting, the first fuel conduit, the enclosure, the fuel
valve, the flexible second fuel conduit is adapted to be grounded to the

vehicle.

12.  The fuel transfer system of Claim 10, further comprising:

a control panel adapted to be mounted to the vehicle having an on-off
switch connected to the vehicle's power supply and the fuel sending unit for
providing electrical power to the fuel sending unit when the vehicle's engine is

not running.

13. The fuel transfer system of Claim 10, wherein the fuel fitting

makes a three way connection between the fuel line coupled to the engine,

- 20 -
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the fuel line coupled to the fuel tank, the fuel sending unit, and the first fuel

conduit.

14, The fuel transfer system of Claim 10, further comprising a boot

assembly having a plastic boot interface and a vapor recovery tube.

15. The fuel transfer system of Claim 10, wherein the fueling nozzle
further comprises a boot assembly for capturing splashed fuel from the

auxiliary fuel vessel.

16. The fuel transfer system of Claim 15, further comprising an
electronic control system for controlling the fuel valve wherein opening of the
fuel valve enables fuel to flow through the first conduit, the fuel valve, and the
second conduit to the fueling nozzle to supply the fuel to the auxiliary fuel
vessel and the boot assembly collecting fuel vapor which is sent to the vehicle

vapor recovery system.

17. The fuel transfer system of Claim 15, wherein the boot assembly
further comprises a vapor recovery valve, the vapor recovery valve being

coupled to the second vapor line.

18. The fuel transfer system of Claim 1, further comprising a flow
regulator connected with the first fuel conduit for controlling flow of the fuel

delivered by the fueling nozzle.

.21 -
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19. The fuel transfer system of Claim 6, wherein the on-off switch,

when activated, is timed or set to turn off at a predetermined time interval.

20. The fuel transfer system of Claim 10, further comprising a flow
regulator connected with the first fuel conduit for controlling flow of the fuel

delivered by the fueling nozzle.

21. The fuel transfer system of Claim 12, wherein the on-off switch,

when activated, is timed or set to turn off at a predetermined time interval.

- 22 -
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