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FLEX FUEL FIELD GENERATOR 

BACKGROUND 

Portable generators for producing electricity are well 
known and have been commercially available formany years. 
These devices typically include an internal combustion 
engine, are designed to generate Sufficient electrical power to 
run one or more common household or commercial electronic 
devices, and typically use gasoline as fuel. They are adapted 
to provide alternating current (AC) electricity, through a stan 
dard two-prong or three-prong plug receiver, at 120 or 240 
volts, and at 50 to 60 Hz; also common is an additional 12 volt 
DC power port for charging lead acid batteries. Many of these 
devices are not fuel injected and include a carburetor and a 
manual choke. The carburetor mixes the fuel with air before it 
enters the cylinder. When the engine is first started (cold 
start), the choke is pulled out (air restricting) to minimize the 
amount of air mixed with the fuel, so that the cold fuel will 
combust properly; when the engine warms, the choke is 
pushed in (air non-restricting) so that the correct amount of air 
is mixed with fuel for proper combustion at the steady state 
operating temperature. 
Some of the smallest commercially available portable gen 

erators include the YAMAHA Inverter EF 10001S and the 
HONDA EU1000i. The capacity of the fuel tanks in these 
types of devices is about 0.6 gallons of gasoline, allowing 
operation at the maximum load of around 1000 W of 4 to 6 
hours, or at /4 load for 8 to 12 hours. These generators 
produce less noise than larger models, having a typical Sound 
output of 47 to 59 dB. These devices include an internal 
combustion engine using gasoline fuel, so they necessarily 
generate carbon monoxide (CO), and do not come equipped 
with a catalytic converter or CO safety shut down features. 
Thus the manufactures strongly discourage indoor use 
because of the danger of carbon monoxide poisoning to 
humans and animals. Furthermore, the exhaust gases are hot 
and all metal parts of the device which come into contact with 
the exhaust gasses also become dangerously hot. 

There has been a proliferation of small portable electronic 
devices in recent years, most of which include Small recharge 
able batteries. Examples include laptop computers, mobile 
telephone, personal digital assistants, portable digital cam 
eras and global positioning systems. The rechargeable batter 
ies are most commonly lithium ion batteries, although other 
varieties are available. The small portable electronic devices 
typically include a removable power cord with a standard 
two-prong or three-prong plug, or a universal serial bus 
(USB) plug, for plugging into a corresponding plug receiver, 
which allows for recharging the rechargeable batteries. Also 
commonly available are removable power cords with a stan 
dard cigarette lighter plug, for recharging the rechargeable 
batteries using a cigarette lighter plug receiver in an automo 
bile or other vehicle. 

For field operation by consumers of portable appliances 
Such as televisions and radios, and Small portable electronic 
devices and recharging of the batteries therein, portable gen 
erators have come into common use. Although an automobile 
is used to get to the field location for camping or tailgating, 
and is therefore available for recharging batteries or for pro 
viding DC power, unless the engine and alternator are running 
there is a risk of draining the automobile battery, and com 
promising the operation or starting capacity of the automo 
bile. If the engine is running, over extended periods of time, 
there will be substantial use of the gasoline from the fuel 
storage tank, far in excess of the amount of electricity needed 
to recharge batteries for small portable electronic devices. 
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2 
This results because the rechargeable batteries require a spe 
cific amount of time and power to recharge, and even when 
just idling the vehicle engine consumes far more fuel than 
necessary to recharge the batteries. The advantage of using a 
portable generator is the much greater efficiency for generat 
ing the amount of electricity needed to recharge batteries, 
over the period of time necessary for recharging, as compared 
to an automobile engine. In other words, there is a Superior 
match between the power generation and the power consump 
tion. Gasoline for the generator is readily available at retail 
gasoline refueling stations. 

Often, remote field location operations are staged, first 
setting up a base camp, next a remote camp, and lastly indi 
viduals on foot or with only a single vehicle are sent even 
farther afield. Remote field location operations are therefore 
required to carry all Supplies, especially consumable Sup 
plies, which will be needed. Not only is the total amount of 
Supplies often minimized to reduce cost and weight, but the 
variety of Supplies is also minimized, to reduce logistical 
costs and complexity in transporting materials to, and resup 
plying, the base camp. 
To get to remote field locations, such as those in wilderness 

areas far away from highways, vehicles which use diesel fuel, 
rather than gasoline are commonly used. The Supplies carried 
to such remote field locations only include diesel fuel, not 
gasoline, for the vehicles. In these cases, recharging of bat 
teries is carried out using power generated by the vehicle, 
keeping the vehicle engine running while recharging the bat 
teries or from a large 2-10 kW diesel generator carried by the 
vehicle. As noted above, a vehicle engine and alternator is 
especially inefficient for recharging small batteries. Further 
more, in these remote field locations, the noise generated by 
the vehicles engine or diesel generator can be especially 
undesirable, considering the extended period of time needed 
for recharging batteries. Lastly, unless constantly monitored 
the vehicle engine or diesel generator will continue running 
even if the batteries have completed recharging, continuing 
the consumption of diesel fuel until human intervention or 
until all of the fuel is consumed. Under these circumstances, 
the use of diesel fuel and a generator or vehicle engine vehicle 
alternator is particularly inefficient for recharging Small bat 
teries. 
To address this inefficient use of diesel fuel in remote field 

location operations, other energy sources have been used, but 
each suffers from drawbacks. Solar power units are available, 
but they tend to be large and require significant set up time to 
spread out the Solar cells for Sufficient energy generation. 
Furthermore, Sun light is only available during the day, and 
unpredictable cloud cover can make the availability of solar 
power unreliable and intermittent over the time scale of 
remote field location operations. Wind power is potentially 
available night and day, but otherwise can require similarly 
bulky equipment and can be similarly unreliable and inter 
mittent. Finally, for some remote field location operations, 
Such as during extreme weather conditions, it is required to 
keep all Supplies and equipment indoors; neither Solar power 
nor wind power is available indoors, and running the engine 
of a diesel engine indoors is too dangerous due to carbon 
monoxide accumulation from the engine exhaust. 

In order to address the needs of remote field location opera 
tions for Small amounts of electrical power over an extended 
period of time for both the operation of and recharging of 
batteries within, small portable electronic devices, small por 
table generators including an internal combustion engine was 
considered. However, such devices still suffer from many of 
the disadvantages of using a vehicle engine or large diesel 
generator. Although less noisy, they nonetheless generate sig 
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nificant amounts of noise. Furthermore, indoor operation is 
also dangerous due to exhaust gases containing carbon mon 
oxide. Although the use of fuel over any specific period of 
time is less, the Small portable generators still continue to run 
when recharging of batteries is completed unless constantly 
monitored. A further disadvantage is that an additional fuel, 
Such as gasoline, is needed since Small portable generators 
typically do not use the same fuel as diesel vehicles, compli 
cating the Supply logistics by adding to the total amount and 
variety of materials. 

SUMMARY 

In a first aspect, the present invention is a generator system, 
comprising (i) an internal combustion engine, (ii) an exhaust 
gas outlet, connected to the internal combustion engine, for 
venting exhaustgasses, and (iii) a condenser, connected to the 
exhaust gas outlet, for condensing water from exhaustgasses. 

In a second aspect, the present invention is a generator 
system, comprising (1) an internal combustion engine, (2) an 
exhaust gas outlet, connected to the internal combustion 
engine, for venting exhaust gasses, (3) a heat exchanger, 
connected to the exhaust gas outlet, for exchanging heat from 
exhaust gasses to water, (4) a water tank, (5) a water pump, 
and (6) hosing, fluidly connecting the heat exchanger, the 
water tank and the water pump. 

In a third aspect, the present invention is a generator sys 
tem, comprising (a) an internal combustion engine, (b) an 
exhaust gas outlet, connected to the internal combustion 
engine, for venting exhaust gasses, (c) a flexible pipe, con 
nected to the exhaust gas outlet, for directing the exhaust 
gasses, (d) optionally, a carbon monoxide sensor, attached to 
internal combustion engine, and (e) optionally, a catalytic 
converter, for reducing carbon monoxide present in exhaust 
gasses, connected to the exhaust gas outlet. The pipe has a 
length of at least 5 feet. 

In a fourth aspect, the present invention is a method of 
simultaneously generating electricity and potable water, 
comprising running a generator including an internal com 
bustion engine, to generate electricity and exhaust gasses, and 
condensing and collecting water from the exhaust gasses. 

In a fifth aspect, the present invention is a method of simul 
taneously generating electricity and heating water, compris 
ing running a generator including an internal combustion 
engine, to generate electricity and exhaust gasses, and heating 
water, with the exhaust gasses, with a heat exchanger. 

In a sixth aspect, the present invention is an improved 
method of setting up a remote field location operation, includ 
ing transporting personnel, diesel fuel, portable electronics, 
rechargeable batteries, water, and food, in a diesel fuel pow 
ered vehicle, the improvement comprising further transport 
ing a generator including an internal combustion engine and 
a condenser, and replacing a portion of the water with fuel for 
the generator. 

In a seventh aspect, the present invention is an improved 
methodofoperating a remote field location operation, includ 
ing recharging rechargeable batteries with a diesel vehicle 
engine, the improvement comprising recharging recharge 
able batteries with a generator including an internal combus 
tion engine. The generator operates with rubbing alcohol as 
fuel, and the rubbing alcohol is supplied in bottles, each bottle 
containing a unit measure of rubbing alcohol. 

In an eighth aspect, the present invention is a method of 
generating electricity with a gasoline or propane generator 
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4 
having a choke, comprising operating the generator with a 
fuel consisting essentially of an alcohol, wherein the fuel does 
not comprise gasoline. 

DEFINITIONS 

A gasoline or propane generator is a generator including a 
carburetor and manual choke, which operates most efficiently 
using gasoline or propane, respectively, when the choke is 
placed in the fully open position, after the generator has been 
started. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a graph showing the amount of time required to 
heat water using waste heat from a generator. 

FIGS. 2-5 illustrate remote field generators. 

DETAILED DESCRIPTION 

The present invention makes use of a variety of discoveries 
which individually, in combination, and in a multitude of 
permutations, adapt and improve a commercial generator 
including an internal combustion engine for remote field 
location operations, and furthermore add and extend func 
tionality, including reducing logistical burdens. Adaptations 
for remote field location operations include one or more of the 
following: (a) a condenser for collecting water from exhaust 
gasses; (b) a heat exchanger and liquid pump for the continu 
ous generation of pasteurized or hot water for drinking, bath 
ing or showering; (c) a flexible pipe for transporting exhaust 
gasses, which may included carbon dioxide and carbon mon 
oxide, away from the generator (which may be indoors or in 
a tent) to a location away from the users (such as outside or 
into a body of water); (d) a catalytic converter for reducing 
carbon monoxide of the exhaust gasses; (e) a carbon monox 
ide sensor for detecting dangerous levels of carbon monox 
ide, (f) a ventilation fan for improving ventilation and reduc 
ing the local concentration of carbon dioxide and/or carbon 
monoxide; (g) a cover for protecting the generator from rain; 
(h) a timer for selecting an amount of time for the generator to 
run before automatically turning off: (i) a fuel selector for 
adjusting settings of the generator for optimal operation of 
any one of a variety of liquid or gaseous fuels: (i) a bottle 
adaptor for holding and dispensing a liquid fuel from a unit 
measure in a bottle of liquid fuel. Such as rubbing alcohol; and 
(k) a hot Swap, for exchanging gaseous fuel tanks without 
interrupting the Supply of gaseous fuel. Furthermore, if the 
remote field generator is operated with rubbing alcohol, in 
unit measures, then it may provide the logistical advantage of 
not requiring the transport or Supply of a unique fuel for the 
generator. 

Generators including an internal combustion engine pro 
duce exhaust which includes water vapor, carbon dioxide, 
partially oxidized fuel and Small amounts of carbon monox 
ide. A water condenser may be attached to the exhaust, to 
reduce the thermal signature and condense and capture the 
water vapor as liquid water. Since the water is condensed 
from the gas phase, the water is clean and free of microor 
ganisms, and is therefore potable, and may be used for drink 
ing or bathing. If small amounts of fuel or engine oil contami 
nate the water, it may be further cleaned through the addition 
of a catalytic converter and/or filtered with an activated car 
bon water filter. Since most hydrocarbon fuels and alcohols 
contain a ratio of hydrogen to carbon of about 2:1, the weight 
of water produced by condensing water from exhaust gasses 
of the generator is about the same as the weight of fuel 
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consumed. Inclusion of a water condenser therefore provides 
a dramatic logistic advantage: rather than transport both fuel 
and water, only fuel need be transported to the remote field 
location, since the fuel may be converted to an equal weight of 
water by using the fuel in the generator. 
A water condenser functions as a heat exchanger, by 

removing heat from the exhaust gasses. Once the temperature 
of the water vapor in the exhaust is below the boiling point of 
water, the water vapor will condense to form liquid water. The 
heat may be transferred to air, or may be transferred to addi 
tional liquid water pumped through the condenser or heat 
exchanger. In a remote field location both the hot air and hot 
water produced by the heat exchanger may be used: hot air 
may be used to provide heat to maintain the temperature 
inside a tent or structure, and hot water may be used for 
bathing or showering or pasteurizing locally obtained water. 
In either case, a logistical advantage is obtained, since there is 
no need to carry extra fuel or equipment for heating air, or 
extra fuel or equipment for heating water for cooking, bath 
ing, showering and/or drinking. In the case of transferring the 
heat to water, a water pump may be used to circulate the water 
through the heat exchanger or condenser, to and from a tank 
of water. Similarly, water produced by the condenser may be 
stored in a tank, and a pump may be used to transport the 
water to or from the tank or from one tank to another The 
water pump may be operated though an electrical port, Such 
as a 12 V DC port, on the generator. The inclusion of a 
condenser or heat exchanger also provides a substantial 
reduction in the noise produced by the generator, in effect, 
acting as a muffler for the engine. A typical remote field 
generator may heat 5 gallons of water to 45° C. in about one 
hour (FIG. 1). 

In another configuration, water from an additional water 
Source. Such as a well, river or tank, could be passed through 
the heat exchanger at a rate slow enough to achieve a specific 
temperature upon exiting the heat exchanger, for example at 
90°C. This would avoid the need to completely heat a tank of 
water, greatly reducing the time need to heat a small amount 
of water to a desired temperature, for example for showering, 
cooking, or simply to pasteurize water from the water Source 
for drinking in a single pass. 

For use of a generator indoors, for example inside a tent or 
building where the electricity, hot air and/or hot water pro 
duced by the generator would be consumed, the oxidation 
products of the internal combustion process including carbon 
dioxide, carbon monoxide, and some trace organics of the 
exhaust gasses are of concern. Extended build up of carbon 
dioxide, which could displace oxygen in air, may cause Suf 
focation. Furthermore, accumulation of carbon monoxide, 
even in Small amounts, is poisonous to humans and animals. 
To address this problem, a pipe may be connected to the 
exhaust, for carrying exhaust gasses from the generator to an 
outdoor location. The pipe may be of any length Sufficient to 
extend from the generator to an outdoor location, through an 
opening in a tent, or through a window or door, or another 
Small opening, of a building or structure. For example, the 
pipe may be 5, 10, 20, 50 or 100 feet long. The pipe may be 
made of plastic, rubber, or even metal. Preferably, the pipe is 
flexible and/or elastic, such as silicone rubber. Preferably, the 
pipe has a wall thickness of at least/s of an inch, Such as 4 to 
1 inch, including 3/s, /2, 5/8, 34, and 7/8 of an inch. Additional 
foam or padding may cover the pipe, to further reduce noise 
from the generator. Furthermore, a water condenser or heat 
exchanger may be located between the generator and the pipe, 
or may be attached to the end of the pipe away from the 
generator. The end of the pipe away from the generator may 
be placed underground or into a body of water (Such as a lake, 
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6 
river or stream) to further dampen noise and reducing the 
amount of heat released with the exhaust gasses. 

Additional features may be included to minimize the risk 
of poisoning due to carbon monoxide. For example, a cata 
lytic converter may be included, located between the genera 
tor and the pipe, or may be attached to the end of the pipe away 
from the generator. The catalytic converter may catalyze the 
reaction of carbon monoxide and/or trace organics, with oxy 
gen to produce carbon dioxide, reducing the total amount of 
carbon monoxide produced. 
A carbon monoxide sensor may also be included with the 

generator, for detecting the level of carbon monoxide or car 
bon dioxide near the generator. The detector may set off an 
alarm when the level of carbon monoxide approaches, or 
reaches, a dangerous concentration. In addition to an alarm, 
or instead of an alarm, the carbon monoxide detector may be 
connected to the generator and cause the generator to turn off 
when the level of carbon monoxide approaches, or reaches, a 
dangerous concentration. Additionally, a ventilation fan, 
optionally connected to the carbon monoxide sensor, may 
also be included to provide additional ventilation and help 
prevent carbon monoxide poisoning. The ventilation fan may 
be operated from electricity produced by the generator. 

During remote field location operations, it may be desir 
able or necessary to operate the generator outdoors. In order 
to protect the generator from damage from rain, a cover or 
sleeve may be placed over or around the generator. A cover 
may be as simple as a small umbrella with a self-supporting 
stand, protecting the generator from rain. Alternatively, or in 
addition, the electronics of the generator may be sealed with 
a polymeric material. Such as silicone rubber or expanded 
poly(perfluoroethylene) (also known as Teflon(R), to prevent 
water from entering the generator. In addition the sealing 
material may also provide a sound dampening function. 

During operation, the generator may become hot. A heat 
shield, such as insulation or a heat reflective coating, may 
cover or Surround the generator, keeping the heat inside the 
device and expelling additional heat through the exhaust gas 
ses. A water cooled cover may also be used to remove heat 
from the generator. When used with an insulated pipe, the 
heat may be expelled with the exhaust gasses far away from 
the generator itself. The insulation or heat shield may also 
serve to further dampen noise created by the generator during 
operation. A noise cancellation device, which measures the 
Sound created by the generator and then broadcasts Sound 
which will cancel the Sound created by the generator, may 
also be included. Such a noise cancellation device may be 
powered by electricity produced by the generator. 

In order to avoid wasting fuel, the generator should be 
turned off once the task, such as recharging batteries, has been 
completed. However, having a person monitor the generator 
and the task can be inconvenient. A timer may be attached to 
the generator, which is connected to the generator and turns 
the generator off, after a preset amount of time has passed. 
The timer may have various settings for specific amounts of 
time, and/or settings labeled for specific tasks, such as 
recharging batteries; the task specific settings maintain opera 
tion of the generator for a predetermined amount of time 
necessary to complete the task. Alternatively, an amount of 
liquid fuel just Sufficient to operate the generator for a length 
of time necessary to complete the task may be placed into the 
fuel tank of the generator, causing the generator to stop when 
the fuel is consumed, which would correspond to the amount 
of time necessary to complete the task. For example, a unit 
measure of fuel, such as 500 ml of rubbing alcohol, will cause 
a generator to run for the correct amount of time to recharge 
a set of lithium ion batteries. Lastly, the fuel tank of the 
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generator could be sized at the Volume necessary for a specific 
task, such as recharging batteries, for example at 500 ml. 

It is known that alcohols, such as methanol and ethanol can 
be used to operate an internal combustion engine. However, 
Small commercial portable generators built for using gasoline 
or propane as fuel, particularly those which include a carbu 
retor and a choke, do not run properly using alcohols as fuels. 
The internal combustion engine will begin running with the 
choke closed using alcohols as fuels, but once it begins to heat 
up and the choke is opened, the engine will stall or run very 
inefficiently—the revolutions per minute (RPM) of the 
engine will be far lower than it would run using gasoline or 
propane. 

Surprisingly, placing the choke into an intermediate posi 
tion, between open and closed, will allow the engine to run 
efficiently using alcohols, as well as other fuels. It was unex 
pectedly discovered that allowing less air into the carburetor 
than when using gasoline or propane as fuel will provide 
efficient running of the engine on non-gasoline and non 
propane fuels. It can be determined exactly which position the 
choke should be placed, by gradually moving the choke from 
closed to open after starting the engine; the correct position is 
determined by maximizing the RPM of the engine while 
moving the choke, either by observing the RPM of the engine 
directly with a tachometer, or by listening to the speed of the 
engine. In this way, fuels, such as alcohol, may be used to 
efficiently operate a gasoline or propane generator. 

Similarly, small commercial portable generators built for 
using gasoline or propane as fuel, particularly those which 
include a carburetor and a choke, do not run properly using 
diesel fuel. Surprisingly, it has been discovered that if the 
generator is started using a gaseous feed fuel Such as propane, 
for example, then the fuel feed may be switched to liquid 
diesel fuel when the engine has heated up to a temperature of 
about 100 to 125° C. At a temperature of about 100 to 125° C. 
the diesel fuel is easily vaporized; Such temperatures may be 
quickly attained by limiting the cooling of the engine. 
A fuel selector, including settings for different fuels, may 

be present on the generator. The fuel selector adjusts the 
generator, Such as adjusting the amount of air mixed with fuel 
via a choke to optimally operate with the fuel selected, or start 
or stop a fuel pump when switching between fuels. Different 
fuels include liquid fuels, such as gasoline; diesel fuel; alco 
hols including methanol, ethanol and propanol, for example 
70% or 91% isopropanol and water, isopropanol/ethanol mix 
tures, ethanol with a denaturing agent, including 95% ethanol 
and water with a denaturing agent; aldehydes and ketones, 
Such as acetone, which may also be present as mixtures with 
water and/or alcohols; and mixtures of liquid fuels; and gas 
eous fuel including hydrogen, Syngas, biogas, methane (Such 
as natural gas), ethane, propane, butane and mixtures thereof. 
A particularly preferred liquid fuel is rubbing alcohol, 

which includes both 91% and 70% isopropanol and water, 
isopropanol/ethanol/water mixtures, ethanol with a denatur 
ing agent, including 95% ethanol and water with a denaturing 
agent. Rubbing alcohol is prepackaged into bottles, referred 
to as unit measures, typically having a Volume of 1 pint, 1 
quart, 500 ml, or 1000 ml. Rubbing alcohol is a medical 
product used to sterilize and clean medical equipment and as 
an antiseptic on the skin Surface for disinfecting minor cuts 
and abrasions. Surprisingly, both 91% and 70% isopropanol 
and water is useful as a fuel in an internal combustion engine, 
in spite of the high water content. Furthermore, it is a very safe 
fuel: even when ignited in free liquid form, the combustion 
temperature is low enough that it rarely causes damage to skin 
and is readily extinguished with and soluble with water. Rub 
bing alcohol is generally included in medical Supplies for 
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8 
remote field location operations, thus avoiding an increase in 
the logistical burden when used as a fuel for a generator. Other 
liquid fuels, such as methanol, ethanol, isopropanol, and 
butanol, may also be packed as unit measures of fuel. Such as 
a bottle having a volume of 1 pint, 1 quart, 500 ml, or 1000 ml. 
A bottle adaptor, adapted to receive a bottle having a vol 

ume of 1 pint, 1 quart, 500 ml, or 1000 ml, may be attached to 
the fuel port of the generator. The bottle adaptor may be, for 
example, a wide-mouth funnel, with an opening large enough 
to fit the bottle opening, and sides with a greater width than 
the width of the bottle and extending more than half the length 
of the bottle. With such an adapter, a bottle of rubbing alcohol 
may be opened and placed into the adaptor, so that all the 
liquid will drain into the fuel tank of the generator. 

In the case of gaseous fuel, the fuel inlet may be connected 
to a hot Swap. A hot Swap is an adapter which allows a new gas 
tank containing fuel to be attached to the generator before a 
current gas tank is disconnected. In this way, the generator 
will continue to operate when gas tanks are changed, and the 
fuel supply will not be interrupted. 

FIG. 2 illustrates a remote field generator including aspects 
of the present invention. An internal combustion generator 10 
includes water condenser20 attached to the exhaust outlet 30, 
and a pipe 22 connected to an outlet of the condenser for 
directing the exhaust gasses 28 away from the generator. A 
timer 24 may be set by a user to a variety of setting, which 
variably controls the amount of time of operation of the 
generator. A fuel selector 26 may be set to different settings 
pre-calibrated for optimizing the operation of the generator 
for different fuels. A fuel inlet 14 includes a bottle adapter 16 
for holding a bottle 18 and dispensing the contents of the 
bottle into the fuel tank of the generator. Also illustrated is a 
handle 12 for carry the generator by hand. 

FIG.3 illustrates a remote field generator including aspects 
of the present invention. An internal combustion generator 40 
includes aheat exchanger 42 connect to the exhaust gas exit of 
the internal combustion generator. The heat exchanger uses 
water as a coolant, which is circulated through hosing 44 by 
a water pump 46 into, and out of a tank 48. Also illustrated is 
a hot Swap 50 including two gas tanks 52 connected via a gas 
line 56, which allows one of the gas tanks to be exchanged 
without interrupting the flow of gaseous fuel (such as pro 
pane) to the generator during operation. The illustration 
includes a load 54, such as flood lights, which may be oper 
ated by the electricity generated by the remote field generator. 
FIG. 4 is the same as FIG. 3, except a mobile phone 60 
including a lithium ion battery is electrically connected to the 
generator, for recharging the lithium ion battery, and a carbon 
monoxide detector 62 is present on the generator. FIG. 5 is the 
same as FIG. 3, except a ventilation fan 64 is electrically 
connected to the generator, and a cover 66 is present over the 
generator, protecting it from rain. 
When the remote field generator is operated using unit 

measures of rubbing alcohol, optionally together with a pipe, 
a carbon monoxide detector, a water condenser which acts as 
aheat exchangerfor heating water circulated by a water pump 
from a water tank, dramatic logistical advantages are 
obtained. In particular, no special fuel is needed to run the 
generator, and rather than water only rubbing alcohol need be 
transported. Hot water for bathing is produced as well as 
drinking water when optional components are included. 
Noise levels are reduced when optional components are 
included, by both the water condenser and the pipe, and any 
dangerous exhaustgasses are vented away from the generator. 
The optional carbon monoxide detector also provides an 
additional layer of safety against indoor accumulation of 
exhaust gasses. All together, recharging of batteries, and/or 
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the operation of small electronic device is provided for, in an 
efficient manner, with the transportation of a remote field 
generator, no significant logistical burden is created because 
rather than transport water, rubbing alcohol which is already 
available in unit measures may be transported to run the 
generator and will convert into a similar amount of potable 
water. Extra benefits also include the generation of heat or hot 
water for cooking, bathing or drinking. 
What is claimed is: 
1. A generator system, comprising: 
(i) an internal combustion engine, 
(ii) an exhaust gas outlet, connected to the internal com 

bustion engine, for venting exhaust gasses, 
(iii) a condenser, connected to the exhaust gas outlet, for 

condensing water from the exhaust gasses, and 
(iv) a fuel selector, connected to the internal combustion 

engine, for adjusting the internal combustion engine to 
operate more efficiently on at least rubbing alcohol and 
propane gas, 

wherein the internal combustion engine includes a manual 
choke. 

2. The generator system of claim 1, further comprising: 
(v) a water tank, 
(vi) a water pump, and 
(vii) hosing, fluidly connecting the condenser, the water 

tank and the water pump. 
3. The generator system of claim 1, further comprising: 
(viii) a flexible pipe, connected to the exhaust gas outlet, 

for directing the exhaust gasses, 
(ix) a carbon monoxide sensor, attached to the internal 

combustion engine, and 
(x) a catalytic converter, for reducing carbon monoxide 

present in the exhaust gasses, connected to the exhaust 
gas outlet, 

wherein the pipe has a length of at least 5 feet. 
4. The generator system of claim 2, further comprising: 
(viii) a flexible pipe, connected to the exhaust gas outlet, 

for directing the exhaust gasses, 
(ix) a carbon monoxide sensor, attached to the internal 

combustion engine, and 
(X) a catalytic converter, for reducing carbon monoxide 

present in the exhaust gasses, connected to the exhaust 
gas outlet, 

wherein the pipe has a length of at least 5 feet. 
5. The generator system of claim 1, further comprising: 
(xi) a ventilation fan, electrically connected to the internal 

combustion engine. 
6. The generator System of claim 1, further comprising: 
(xii) a cover, covering the internal combustion engine. 
7. The generator system of claim 1, further comprising: 
(xiii) a bottle adaptor, connected to the internal combustion 

engine, for holding and dispensing a bottle containing a 
unit measure of liquid fuel. 

8. The generator system of claim 1, further comprising: 
(xiv) a hot Swap, connected to the internal combustion 

engine, for removing and connecting a container of gas 
eous fuel without interrupting flow of a gaseous fuel. 

9. The generator system of claim 1, further comprising: 
(XV) a timer, connected to the internal combustion engine, 

for selecting an amount of time for operation of the 
internal combustion engine. 

10. A generator System, comprising: 
(1) an internal combustion engine, 
(2) an exhaust gas outlet, connected to the internal com 

bustion engine, for venting exhaust gasses, 
(3) a heat exchanger, connected to the exhaust gas outlet, 

for exchanging heat from the exhaust gasses to water, 
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(4) a water tank, 
(5) a water pump, 
(6) hosing, fluidly connecting the heat exchanger, the water 

tank and the water pump, and 
(7) a fuel selector, connected to the internal combustion 

engine, for adjusting the internal combustion engine to 
operate more efficiently on at least rubbing alcohol and 
propane gas, 

wherein the internal combustion engine includes a manual 
choke. 

11. The generator system of claim 10, further comprising: 
(8) a flexible pipe, connected to the exhaust gas outlet, for 

directing the exhaust gasses, 
(9) a carbon monoxide sensor, attached to the internal 

combustion engine, and 
(10) a catalytic converter, for reducing carbon monoxide 

present in the exhaust gasses, connected to the exhaust 
gas outlet, 

wherein the pipe has a length of at least 5 feet. 
12. The generator system of claim 11, wherein the pipe has 

a length of at least 20 feet. 
13. The generator system of claim 10, further comprising: 
(11) a ventilation fan, electrically connected to the internal 

combustion engine. 
14. A generator System, comprising: 
(a) an internal combustion engine, 
(b) an exhaust gas outlet, connected to the internal com 

bustion engine, for venting exhaust gasses, 
(c) a flexible pipe, connected to the exhaust gas outlet, for 

directing the exhaust gasses, 
(d) a fuel selector, connected to the internal combustion 

engine, for adjusting the internal combustion engine to 
operate more efficiently on at least rubbing alcohol and 
propane gas, 

(e) optionally, a carbon monoxide sensor, attached to the 
internal combustion engine, and 

(f) optionally, a catalytic converter, for reducing carbon 
monoxide present in the exhaustgasses, connected to the 
exhaust gas outlet, 

wherein the pipe has a length of at least 5 feet, and 
wherein the internal combustion engine includes a manual 

choke. 
15. The generator system of claim 14, wherein the carbon 

monoxide sensor is configured to stop the internal combus 
tion engine upon detection of carbon monoxide. 

16. The generator system of claim 14, further comprising: 
(g) a ventilation fan, electrically connected to the internal 

combustion engine. 
17. The generator system of claim 14, further comprising: 
(h) a timer, connected to the internal combustion engine, 

for selecting an amount of time for operation of the 
internal combustion engine. 

18. The generator system of claim 7, wherein the bottle 
adaptor is adapted to receive a bottle having a Volume of 1 
pint, 1 quart, 500 milliliters, or 1000 milliliters. 

19. The generator system of claim 10, further comprising: 
(12) a bottle adaptor, connected to the internal combustion 

engine, for holding and dispensing a bottle containing a 
unit measure of liquid fuel, 

wherein the bottle adaptor is adapted to receive a bottle 
having a volume of 1 pint, 1 quart, 500 milliliters, or 
1000 milliliters. 

20. The generator system of claim 14, further comprising: 
(i) a bottle adaptor, connected to the internal combustion 

engine, for holding and dispensing a bottle containing a 
unit measure of liquid fuel, 
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wherein the bottle adaptor is adapted to receive a bottle 
having a volume of 1 pint, 1 quart, 500 milliliters, or 
1000 milliliters. 

21. The generator system of claim 18, wherein the bottle 
adaptor is a wide-mouth funnel. 5 

22. The generator system of claim 21, wherein the wide 
mouth funnel has sides with a greater width than the width of 
the bottle and extending more than half the length of the 
bottle. 

23. The generator system of claim 1, wherein the internal 10 
combustion engine further comprises a carburetor. 

k k k k k 

12 

Petitioner Ex 1031 013




