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FIG. 2
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GENERATOR INCLUDING A FUEL SHUTOFFK
VALVE

BACKGROUND

[0001] The present application relates generally to the field
of standby generators. Standby generators have become
popular as sources of limited amounts of power for short-term
use. For example, standby generators are often connected to
homes or businesses to provide power 1n situations where the
normal power source (e.g., utility power grid) fails. Standby
generators generally include a prime mover that consumes
tuel to provide mechanical power to a generator or alternator
that includes a rotor that rotates to generate useable electric-
ity. The electricity 1s delivered via a switch, breaker, or other
interruptible device to the home, business, or facility for use.
Such generators may be provided 1n an enclosure to protect
internal components from tampering and the elements and to
manage generator noise and exhaust.

SUMMARY

[0002] One embodiment of the invention relates to a gen-
erator including an enclosure, an internal combustion engine
provided within the enclosure, an alternator provided within
the enclosure and driven by the internal combustion engine, a
tuel supply line for providing tuel to the internal combustion
engine, a valve for selectively closing the fuel supply line, the
valve biased to a normally closed position, a controller con-
figured to provide a signal to maintain the valve in an open
position, and a temperature responsive device configured to
interrupt the signal from the controller to the valve upon
exposure to a threshold temperature, thereby resulting in the
closing of the valve.

[0003] Another embodiment of the invention relates to a
tuel shut-off system for a generator including a normally
closed valve disposed along a fuel supply line, the valve
configured to selectively close the fuel supply line, a control-
ler configured to provide a signal to maintain the valve in an
open position, and a temperature responsive device proxi-
mate the fuel supply line. The temperature responsive device
1s configured to interrupt the signal from the controller to the
valve upon exposure to a threshold temperature, thereby
resulting in the closing of the valve.

[0004] Another embodiment of the invention relates to a
tuel shut-oif system for an engine including an internal com-
bustion engine, a fuel supply line for providing fuel to the
internal combustion engine, a valve for selectively closing the
tuel supply line, the valve biased to a normally closed posi-
tion, a controller configured to provide a signal to maintain
the valve 1n an open position, and a sensor configured to
interrupt the signal from the controller to the valve upon
exposure to one of a threshold temperature and a threshold
gas concentration, thereby resulting in the closing of the
valve.

[0005] Alternative exemplary embodiments relate to other
features and combinations of features as may be generally
recited in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The mvention will become more fully understood
from the following detailed description, taken 1n conjunction
with the accompanying drawings, 1n which:
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[0007] FIG. 1 1s an 1sometric view of a generator with an
outer panel removed, 1 accordance with an exemplary
embodiment.

[0008] FIG. 2 1s a side elevation view of the generator of
FIG. 1.
[0009] FIG. 3 1s a schematic block diagram of the valve

control system for the generator of FIG. 1, in accordance with
an exemplary embodiment.

[0010] FIG. 4A 1s a schematic cross-section view of a tem-
perature responsive device for the shut-oif valve control sys-
tem of FIG. 3 1n an imitial connected configuration.

[0011] FIG. 4B 1s a schematic cross-section view of the
temperature responsive device for the shut-oil valve control
system of FIG. 3 1n a disconnected configuration.

[0012] FIG. 5 1s a schematic block diagram of the valve
control system for the generator of FIG. 1, in accordance with
an exemplary embodiment.

DETAILED DESCRIPTION

[0013] Before turning to the figures, which illustrate the
exemplary embodiments 1n detail, 1t should be understood
that the present application 1s not limited to the details or
methodology set forth i the description or illustrated in the
figures. It should also be understood that the terminology 1s
for the purpose of description only and should not be regarded
as limiting.

[0014] Referring to FIG. 1, a generator 1s shown as standby
generator 10 according to an exemplary embodiment. The
generator 10 may be configured to provide power in the event
of a utility power failure. According to various exemplary
embodiments, the generator 10 may be a home standby gen-
crator, a portable generator, or any generator capable of pro-
viding power to a distribution panel of a building or to other
equipment requiring electrical power.

[0015] The generator 10 includes a prime mover, such as an
internal combustion engine 12, and an alternator 14.
Together, the engine 12 and the alternator 14 may be referred
to as an engine-generator set. The engine 12 may be coupled
to a gearbox or may be directly coupled to the alternator 14.
According to one exemplary embodiment, the engine 12 1s an
internal combustion engine that consumes a fuel such as
propane or natural gas from a fuel supply line 16. The engine
12 may be a horizontal shaft engine or a vertical shait engine.
Other embodiments may utilize other engines or other engine
arrangements. The engine 12 may be a single-cylinder
engine, a two-cylinder engine, or an engine with three or more
cylinders. In other embodiments, the engine 12 may consume
other types of fuel, such as gasoline or diesel fuel.

[0016] Referring to FIGS. 1 and 2, the engine 12 and the
alternator 14 are contained within a housing or enclosure 18.
According to an exemplary embodiment, the enclosure 18 1s
a box-like structure with a top 20 (e.g., lid, cover, roof, etc.),
a bottom 22 (e.g., base, platform, etc.), and side walls 24
surrounding the engine 12 and the alternator 14. The side
walls 24 may be supported by internal frame members. The
panels of the enclosure 18 may be formed of a sheet metal
(e.g. aluminum, steel, etc.) or may be formed of another
suitable material such as a fiberglass material (e.g., a com-
pressed fiberglass panel). Conventional sheet metal panels
may be coupled to an additional insulation panel (e.g., foam
insulation with an aluminum or metallic polymer film layer),
with the sheet metal providing structural rigidity and the
insulation panel providing sound absorption and thermal
insulation. While the enclosure 18 1s shown as having a rect-
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angular prismatic shape, in other embodiments, the enclosure
may be another shape that suitably encapsulates the engine 12
and the alternator 14 (e.g., hemispherical, cylindrical, ellip-

tical, etc.)

[0017] AsshowninFIG. 2, the fuel supply line 16 enters the
interior of the enclosure 18 through an opening, such as an
opening 26 in the side walls 24. The fuel supply line 16 may
deliver fuel to a device such as a pressure regulator 28 that
controls the flow of fuel to the engine 12. The tuel supply line
16 includes an in-line valve 30 configured to selectively allow
or prevent the flow of fuel through the supply line 16 to the
engine 12. In an exemplary embodiment, the valve 30 1s a
solenoid valve, such as a direct acting 2-way (e.g., one nlet
and one outlet) 8040 Series valve, sold by ASCO Valve. The
valve 30 1s a normally closed valve that 1s retained in an open
position by an electric current. In the absence of an electric
current, the valve 30 1s configured to close, preventing the
flow of fuel through the supply line 16 to the engine 12. In an
exemplary embodiment, the valve 30 1s provided external to
the enclosure 18, such as 1n a recess or hollow 32 formed 1n
the side walls 24.

[0018] Referring now to FIG. 3, a circuit 34 including the
valve 30 and a controller or processing circuit 36 for the valve
30 1s shown schematically. A processing circuit can include a
processor and memory device. The processor can be imple-
mented as a general purpose processor, an application spe-
cific mtegrated circuit (ASIC), one or more field program-
mable gate arrays (FPGAs), a group of processing
components, or other suitable electronic processing compo-
nents. Memory device (e.g., memory, memory unit, storage
device, etc.) 1s one or more devices (e.g., RAM, ROM, Flash
memory, hard disk storage, etc.) for storing data and/or com-
puter code for completing or facilitating the various pro-
cesses, layers and modules described 1n the present applica-
tion. Memory device may be or include volatile memory or
non-volatile memory. Memory device may include database
components, object code components, script components, or
any other type of information structure for supporting the
various activities and information structures described in the
present application. According to an exemplary embodiment,
memory device 1s communicably connected to processor via
processing circuit and includes computer code for executing,
(e.g., by processing circuit and/or processor) one or more
processes described herein.

[0019] The controller 36 may be an electronic device
housed within the enclosure 18, such as a printed circuit
board. The controller 36 provides a signal to the valve 30 that
moves the valve 30 to the open position. One or more tem-
perature responsive devices 38 are provided 1n the circuit 34
between the controller 36 and the valve 30 1n the interior of
the enclosure 18. The temperature responsive devices 38 are
configured to break the electrical connection between the
controller 36 and the valve 30 when the temperature proxi-
mate the devices 38 1s above a predetermined threshold tem-
perature, thereby causing the valve 30 to move to the closed
position. If the temperature nside the enclosure proximate
the devices 38 exceeds the threshold temperature, at least one
of the devices 38 breaks or trips so that the signal maintaining
the valve 30 1n an open position 1s mterrupted, causing the
valve 30 to close, stopping the flow of fuel through the supply
line 16.

[0020] The temperature responsive devices 38 are config-
ured to break the connection between the controller 36 and the

valve 30 at a threshold temperature above an expected oper-
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ating temperature when the engine 12 1s operating. In an
exemplary embodiment, the expected operating temperature
in the interior of the enclosure 18 1s between approximately
240° Fahrenheit and 250° Fahrenheit when the engine 12 1s
operating and the generator 10 1s located 1n an area with
clevated ambient temperatures (e.g., the southwestern United
States). According to an exemplary embodiment, the tem-
perature responsive devices 38 break the connection between
the controller 36 and the valve 30 when the temperature at the
device 38 reaches a threshold temperature of approximately
280° Fahrenheit. In other embodiments, the temperature
responsive devices 38 break the connection between the con-
troller 36 and the valve 30 at temperatures less than or greater
than approximately 280° Fahrenheit.

[0021] The temperature responsive devices 38 are posi-
tioned within the enclosure 18 proximate one or more loca-
tions where elevated temperatures may likely occur. For
example, 1n some embodiments, the temperature responsive
devices 38 are located proximate the fuel supply line 16 (e.g.,
within one foot, six inches, three inches, one 1nch, etc.).

[0022] Referring now to FIGS. 4A and 4B, the temperature
responsive device 38 1s shown as a thermal cut-off fuse (e.g.,
a thermal cut-off fuse as sold by Cantherm). The thermal
cut-oif fuse 1s a non-resettable thermal fuse that opens elec-
trical contacts when the ambient temperature reaches or
exceeds the threshold temperature or predetermined tempera-
ture limit. The thermal cut-oil fuse 1s shown to include a
thermal element 40 that holds a contact 42 against a lead 44
(see FI1G. 4A). When the ambient temperature rises above the
predetermined limit, the thermal element 40 melts and a
spring 46 moves the contact 42 away from the lead 44 to open

the circuit (see FIG. 4B).

[0023] In other exemplary embodiments, the temperature
responsive device 38 may be another device that opens the
circuit 34 to break the connection between the controller 36
and the valve 30 when the ambient temperature inside the
enclosure 18 rises above the predetermined limit. For
example, 1n another exemplary embodiment, the temperature
responsive device 38 may be a temperature sensor (e.g., ther-
mistor, thermocouple, etc.) configured to sense an elevated
temperature and trigger a switch to open the circuit between
the controller 36 and the valve 30. Such a temperature sensor
(e.g., thermistor, thermocouple, etc.) may be a component of
the controller 36. In another exemplary embodiment, a sensor
coniigured to sense the presence of fuel or gas replaces or 1s
used 1n addition to the temperature responsive devises. The
gas sensor 1s configured to sense the presence of gas or fuel
outside of the supply line 16 and may be utilized to trigger a
switch to open the circuit between the controller 36 and the
valve 30 1n response to detecting fuel at or above a threshold
value or concentration. For example, the gas sensor (e.g., a
gas “snitler”’) may be configured to sense the presence ofa gas
or fuel such as natural gas or propane. Temperature respon-
stve devices 38 and/or fuel sensors may be coupled to the
controller 36 or may be mounted elsewhere 1n the enclosure
18. As shown 1n FIG. 2, 1n one exemplary embodiment, the
temperature responsive devices 38 may be mounted or sus-
pended 1nside the enclosure 18 proximate to the fuel supply
line 16 between the regulator 28 and the opening 26.

[0024] The temperature responsive devices 38 provide a
mechanism to close the valve 30 1n the fuel supply line 16
with a short response time in the presence ol excessively
clevated temperatures 1n the interior of the enclosure 18 of the
generator 10. In this way, the tlow of fuel to the engine 12 can
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be halted more quickly than 11 relying on another mechanism,
such as damage to the controller 36, to interrupt the connec-
tion between the controller 36 and the valve 30 to close the
valve 30. Locating the valve 30 outside of the enclosure 18
and the temperature responsive devices 38 mside the enclo-
sure 18 minimizes the response time of the closing of the
valve 30 because the temperature responsive devices 38 are
located near likely areas of excessively elevated temperatures
while keeping the valve 30 away from the potential area of
excessively elevated temperatures, which could potentially
cause damage to the valve 30.

[0025] Referring now to FIG. 35, 1in another exemplary
embodiment, the generator 10 may include a second valve 50
in addition to the valve 30. The second valve 50 may be
disposed inside or outside of the enclosure 18. Either of the
valves 30 and 50 may be utilized to stop the tlow of fuel
through the supply line 16 to the engine 12 and both the valves
30 and 50 may be automatically closed 1f an elevated tem-
perature 1s detected by the devices 38 as described above.

[0026] In another exemplary embodiment, the fuel supply
line 16 may not enter the enclosure 18 through an opening
proximate the corner between two side walls 24, as shown in
FIGS. 1 and 2. Instead, the supply line 16 may enter through
an opening elsewhere on the enclosure 18, such as in one of
the side panels 16 at a point away from a cormer of the
enclosure 18. In another embodiment, the supply line 16 may

enter the enclosure through an opening elsewhere, such as 1n
the top 20 or 1n the bottom 22 of the enclosure 18.

[0027] It 1s important to note that the construction and
arrangement of the generator as shown 1n the various exem-
plary embodiments are 1llustrative only. Although only a few
embodiments have been described in detail in this disclosure,
those skilled 1n the art who review this disclosure will readily
appreciate that many modifications are possible (e.g., varia-
tions 1n sizes, dimensions, structures, shapes and proportions
of the various elements, values of parameters, mounting
arrangements, use ol materials, colors, orientations, etc.)
without matenally departing from the novel teachings and
advantages of the subject matter described herein. For
example, elements shown as integrally formed may be con-
structed of multiple parts or elements, the position of ele-
ments may be reversed or otherwise varied, and the nature or
number of discrete elements or positions may be altered or
varied. The order or sequence of any process or method steps
may be varied or re-sequenced according to alternative
embodiments. Other substitutions, modifications, changes
and omissions may also be made 1n the design, operating
conditions and arrangement of the various exemplary
embodiments without departing from the scope of the present
invention.

What 1s claimed 1s:
1. A generator, comprising;:

an enclosure;

an internal combustion engine provided within the enclo-
Sure;

an alternator provided within the enclosure and driven by
the internal combustion engine;

a fuel supply line for providing fuel to the internal com-
bustion engine;

a valve for selectively closing the fuel supply line, the valve
biased to a normally closed position;

a controller configured to provide a signal to maintain the
valve 1n an open position; and
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a temperature responsive device configured to interrupt the
signal from the controller to the valve upon exposure to
a threshold temperature, thereby resulting 1n the closing
of the valve.

2. The generator of claim 1, wherein the valve 1s provided
outside of the enclosure.

3. The generator of claim 2, wherein the valve 1s a solenoid
valve.

4. The generator of claam 2, wherein the temperature
responsive device 1s provided within the enclosure proximate
the fuel line.

5. The generator of claam 4, wherein the temperature
responsive device 1s a thermal fuse.

6. The generator of claim 5, wherein the temperature
responsive device 1s electrically connected 1n series between
the valve and the controller.

7. The generator of claim 2, wherein the enclosure com-
prises a hollow 1n which the valve 1s disposed.

8. The generator of claim 7, further comprising an opening,
formed through the enclosure;

wherein the fuel supply line passes through the opening.
9. A fuel shut-off system for a generator, comprising:

a normally closed valve disposed along a fuel supply line,
the valve configured to selectively close the fuel supply
line:

a controller configured to provide a signal to maintain the
valve 1n an open position; and

a temperature responsive device proximate the fuel supply
line:

wherein the temperature responsive device 1s configured to
interrupt the signal from the controller to the valve upon
exposure to a threshold temperature, thereby resulting 1n
the closing of the valve.

10. The fuel shut-off system of claim 9, further comprising

a generator enclosure 1n which the temperature responsive
device 1s disposed and wherein the valve 1s provided outside
of the generator enclosure.

11. The fuel shut-off system of claim 9, wherein the tem-

perature responsive device 1s a thermal fuse.

12. The fuel shut-off system of claim 9, wherein the tem-

perature responsive device 1s electrically connected 1n series
between the valve and the controller.

13. The fuel shut-off system of claim 12, further compris-
ing a second temperature responsive device electrically con-
nected 1n series between the controller and the valve and

clectrically connected 1n parallel with the first temperature
responsive device.

14. The fuel shut-off system of claim 9, further comprising
a second normally closed valve disposed along the fuel line
and configured to selectively close the fuel supply line.

15. The fuel shut-oif system of claim 14, wherein the
controller 1s configured to provide a signal to maintain the
second valve 1in an open position; and

wherein the temperature responsive device 1s configured to
interrupt the signal from the controller to the second
valve upon exposure to a threshold temperature, thereby
resulting 1n the closing of the second valve.

16. The fuel shut-off of claim 9, wherein the temperature
responsive device comprises a temperature sensor.

17. A fuel shut-oif system for an engine, comprising:
an internal combustion engine;

a fuel supply line for providing fuel to the internal com-
bustion engine;
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a valve for selectively closing the fuel supply line, the valve

biased to a normally closed position;

a controller configured to provide a signal to maintain the

valve 1n an open position; and

a sensor configured to iterrupt the signal from the control-

ler to the valve upon exposure to one of a threshold
temperature and a threshold gas concentration, thereby
resulting in the closing of the valve.

18. The fuel shut-off system of claim 17, further compris-
ing an engine enclosure i which the internal combustion
engine and the sensor are disposed and wherein the valve 1s
provided outside of the engine enclosure.

19. The fuel shut-off system of claim 18, wherein the
sensor 1s a thermal fuse that 1s configured to interrupt the
signal from the controller to the valve upon exposure to a
threshold temperature.

20. The fuel shut-off system of claim 18, wherein the
sensor 1s a gas sensor that 1s configured to interrupt the signal
from the controller to the valve upon exposure to a threshold
gas concentration.
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