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SOLAR POWER SYSTEMS FOR SELF-
CONTAINED FUELING STATIONS

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to improved solar power systems
for self-contained fueling stations. More particularly, this
invention concerns the attachment to and above such a
fueling station of a post-mounted solar power system,
including a solar array providing shade for a shielded box
holding a battery and a power control system with a
wireless-remote-controlled safety power cutoff system.
Such post and systems may be folded down adjacent the
fueling station, thus enabling easier transport of the fueling
station.

2. Description of the Background and Prior Art

Environmental concerns have prompted governmental
re-appraisals of the underground storage of fuels and hydro-
carbon products, which frequently leak into the earth, con-
taminating water supplies and doing other harm as well. All
levels of government have issued and are continuing to issue
strict guidelines for the operation, installation, and removal
of underground fuel storage tanks. The costs for required
cleanup of such an underground leak are frequently
extremely expensive, even catastrophic.

Thus, there is nationwide interest in aboveground storage
of such fuels. And there has been continuing development of
self-contained and portable aboveground fueling stations
having various storage, dispensing, and power systems.
Frequently. such systems find immediate application for use
in remote areas requiring, temporarily or permanently, a
local fueling station; and the provision of power to operate
fuel pumps, etc., is often more of a problem in remote areas
than in utility-served areas. Thus, it is often important to try
to eliminate the need for electrical service to the fueling
station.

A clear and recent example of the prior art is applicant’s
recently issued U.S. Pat. No. 5,400,924 for an above-ground
fuel tank system. Shown and described thercin is a self-
contained fueling station which may derive power from a
roof-mounted solar array operating in conjunction with a
battery at ground level. Also described therein is a general
system for using a wireless signal from a wireless remote
control device to turn off an emergency shut-off switch
which turns off all electrical power to the fueling station.

Also, an example of a popular aboveground fueling
system is the portable and self-contained ConVault (TM)
product, generally including a steel fuel tank encased in a
concrete vault with a fuel dispensing system (see U.S. Pat.
Nos. 4,826,644, 4,931,235, 4,934,122, and 4,986,436). It
would be highly beneficial if such self-contained or vaulted
tanks could be provided with an efficient source system of
portable electrical power, which source system was also safe
to use and efficiently transportable with the aboveground
fueling station.

OBJECTS OF THE INVENTION

A primary object of the present invention is the provision
of an improved electrical power system for use in associa-
tion with an aboveground fueling station. Another primary
object of this invention is to provide an improved solar
power system for use in association with an aboveground
fueling station. In addition, it is an important object of this
invention to provide such an improved solar power system
which is also safe to use and efficiently transportable with
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the aboveground fueling station. Another important object is
to provide such systems with an emergency power cutoff
system which is safe, efficient, and may be remote-
controlled. Further, it is an important object of the present
invention to provide a means of constructing and mounting
the improved solar power system in association with the
aboveground fueling station so that it may be efficiently
transported with the aboveground fueling station. Other
objects of this invention will become apparent with refer-
ence to the following invention descriptions.

SUMMARY OF THE INVENTION

According to a preferred embodiment of the present
invention, there is provided, in association with an above-
ground fueling station of the type used in remote areas and
comprising fuel pump means and fuel tank means within
protective enclosure means, the improvement comprising, in
combination, the following. Mounted adjacent an upper
surface of such fueling station and extending upwardly
above such protective enclosure means, there are post
means. Supported above such protective enclosure means by
such post means, there are solar power means. And such
solar power means comprises: solar array means for gener-
ating electrical power; power control means for control of
power of such fueling station; and below such solar array
means and substantially shaded by such solar array means,
box means for enclosing, supporting and shielding of such
power control means.

The present invention additionally provides battery
means, within such box means, for providing power to such
fuel pump means and rechargeable by such generated elec-
trical power from such solar array means. Also provided are
antenna means connected to such power control means,
wherein such power control means comprises power cutoff
means operable by a signal from a wireless remote control
device. In addition, the present invention is provided
wherein such power cutoff means comprises: means for
receiving such signal; first switch means, operable by such
signal; and second switch means, controlled by such first
switch means, for cutting off power from such battery means
to such fuel pump means. Yet additionally, the present
invention is provided wherein such power cutoff means
further comprises third switch means. controlled by such
second switch means, for cutting off power from such
battery means to such fuel pump means. Further provided is
key-switch means for controlling operation of such fuel
pump means by controlling such third switch means when
such third switch means is enabled by such second switch
means, whereby operation of such key-switch means may be
discontinued by such wireless remote control device. This
invention also provides reset means, in association with such
key-switch means, controlling reset of such second switch
means.

The present invention, even further, provides, adjacent a
lower portion of such post means and along such post
means, first hinge means enabling transport of such fueling
station with such post means in substantially horizontal
position. And this invention also provides, adjacent an upper
portion of such post means, second hinge means enabling
transport of such fueling station with such solar array means
in a substantially horizontal position. Yet additionally, the
present invention is provided wherein such solar array
means, such box means, such first hinge means, and such
second hinge means are constructed and arranged to enable
transport of such fueling station with such post means in
horizontal position, with such solar array means in a sub-
stantially horizontal position and above such post means,
and with such box means below such post means.
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According to yet another preferred embodiment of the
present invention, there is provided, in association with an
aboveground fueling station of the type used in remote arcas
and comprising fuel pump means and fuel tank means within
protective enclosure means. the improvement comprising, in
combination: mounted adjacent an upper surface of such
fueling station and extending upwardly from such protective
enclosure means, post means; supported above such protec-
tive enclosure means by such post means, solar power
means; and, adjacent a lower portion of such post means and
along such post means, first hinge means enabling transport
of such fueling station with such post means in horizontal
position.

Further, according to this embodiment of the present
invention, such improvement is provided wherein such solar
power means comprises: solar array means for generating
electrical power; power control means for control of power
of such fueling station; and below such solar array means,
box means for enclosing, supporting and shielding of such
power control means. There is further provided, adjacent an
upper portion of such post means, second hinge means
enabling transport of such fueling station with such solar
array means in a substantially horizontal position. Further
provided is such invention wherein such solar array means.
such box means, such first hinge means, and such second
hinge means are constructed and arranged to enable trans-
port of such fueling station with such post means in hori-
zontal position, with such solar array means in a substan-
tially horizontal position and above such post means, and
with such box means below such post means. Even further
provided by this invention are antenna means connected to
such power control means, wherein such power control
means comprises power cutoff means operable by a signal
from a wireless remote control device.

Even additionally, according to a preferred embodiment
of this invention, there is provided, in association with an
aboveground fueling station of the type used in remote areas
and comprising fuel pump means and fuel tank means within
a protective enclosure, the improvement comprising, in
combination: mounted to such fueling station and extending
upwardly from such protective enclosure, a post; a solar
array mounted on such post; a steel box mounted on such
post below such solar array and substantially shaded by such
solar array; and, enclosed in and supported by such box, a
battery for providing power for such fueling station and
rechargeable by electrical power from such solar array, and
power control means for control of power of such fueling
station.

According to this preferred embodiment, this invention
further provides an antenna connected to such power control
means, wherein such power control means comprises power
cutoff means operable by a signal from a wireless remote
control device. Additionally, this invention is provided
wherein such power cutoff means comprises: a first relay
controlled by such signal to open; a second relay energized/
closed through such first relay and opening to cut off power
from such battery to such fuel pump means when such first
relay is opened; and a third relay energized/closed through
such second relay and opening to cut off power from such
battery means to such fuel pump means when such second
relay is opened.

Also, according to this preferred embodiment, this inven-
tion provides a key-switch for controlling operation of such
fael pump means by controlling such third relay when such
third relay is energized/closed by such second relay,
whereby operability of such key-switch may be discontinued
by control of such signal from such wireless remote control
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device. Also provided is reset means, in association with
such key-switch means, controlling reset of such second
relay, whereby, when such key-switch has been rendered
inoperable, such key-switch may be again rendered operable
only by activation of such reset means.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view illustrating pictorially an
aboveground fueling station, improved according to a pre-
ferred embodiment of the present invention and in working
position.

FIG. 2 is aright side view, partially in section through the
section 2—2 of FIG. 1, of the fueling station of FIG. 1.

FIG. 3 is an expanded partial pictorial view (as in FIG. 1),
partially in section, illustrating a preferred embodiment of
the post means of the present invention, and showing the
bottom hinge thereof.

FIG. 4 is an expanded partial front view, partially in
section, illustrating, for the embodiment of FIG. 1, the
folding of the post means and solar power means in position
for transport.

FIG. S is a close-up perspective view illustrating the
remote control means of a preferred embodiment of the
present invention, shown mounted to a partially-shown
support.

FIG. 6 is an exploded view, partially in section, of the
remote control means of FIG. 5.

FIG. 7 is a close-up perspective view illustrating the
key-switch and reset button (set in a housing) of the pre-
ferred embodiment of FIG. 1.

FIG. 8 is a circuit diagram of the power control means of
a preferred embodiment of the present invention.

FIG. 9 is an expanded view, partially in section, of the box
means, battery means, and power control means portions of
the preferred embodiment of FIG. 1.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT AND THE BEST MODE OF
PRACTICE

FIGS. 1 and 2 illustrate an aboveground fueling station 21
of the type used in remote areas and containing fuel tank
means 22a (shown in section in FIG. 2) within protective
enclosure means 22 (such as the illustrated concrete vault),
improved according to a preferred embodiment of the
present invention and in working position. Fuel-dispensing
means 23, including fuel pump means 23a, fuel meter means
23b, fuel dispensing line 23¢, and key-switch/reset box 23d,
are shown extending from protective enclosure means 22.

Post means 24, mounted on an upper surface 25 of
protective enclosure means 22, includes, at the lower end
24a of post means 24, bolt mounting 26 for such bolting/
mounting of post means 24 to such upper surface 25 of
protective enclosure means 22. Post means 24 also includes
first hinge 27 (not shown in FIG. 1), sleeve 28 (covering first
hinge 27 when fueling station 21 is in working position),
post 29, and second hinge 30 (not shown in FIG. 1). Box
means 31 is attached to post 29 by box mounting 32.

Solar array means 33 (for providing solar energy in well
known ways) is attached to post 29 at second hinge 30 at the
upper end 245 of post means 24. By adjusting second hinge
30 (which may include, in well known ways, a universal
hinge or double hinge for maximum flexibility), the angle
between solar array means 33 and post 29 may be adjusted.
In FIGS. 1 and 2, this angle is shown appropriately set for












