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(57) ABSTRACT 
A polarity protection circuit for a battery booster device is 
provided. According to an exemplary embodiment, the 
polarity protection circuit is comprised of Solid-State 
devices. Preferably no mechanical or electro-mechanical 
devices, Such as Solenoids are included in the polarity 
protection circuit. The polarity protection circuit is electri 
cally connected to the battery to be charged and to the 
boosting battery. The polarity protection circuit prevents 
current flow between the batteries unless proper polarity is 
achieved. 
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US 2004/0130298 A1 

MICROPROCESSOR CONTROLLED BOOSTER 
APPARATUS WITH POLARITY PROTECTION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority from U.S. Provi 
sional Application Ser. Nos. 60/357,146 filed Feb. 19, 2002 
and 60/369,839 filed Apr. 5, 2002, the contents of both of 
which are incorporated herein by reference. 

FIELD OF THE INVENTION 

0002 The present invention relates to a booster device 
used for boosting a depleted battery and in particular to 
microprocessor control of the booster apparatus and a polar 
ity protection circuit. 

BACKGROUND OF THE INVENTION 

0003. It is well known that when an engine of an auto 
mobile is not able to be started due to insufficient electric 
power, a battery of the automobile can be jump Started by 
power from a battery of another automobile or from a battery 
in a booster device to thereby start the engine. 
0004) To boost the battery of the automobile which is of 
insufficient electric power by power from another battery, 
the two batteries must be connected through a pair of electric 
wires. For example, the positive terminal of the depleted 
battery should be connected to the positive terminal of the 
boosting battery. The negative terminals of the two batteries 
should be connected in a corresponding manner. 
0005 Making this connection, however, can be very 
dangerous if the batteries are connected incorrectly. A bat 
tery has a Small internal resistance, and there is a voltage 
difference between a battery with sufficient electric power 
and a battery with insufficient electric power. Current will 
thus flow between the two batteries as Soon as a connection 
is made. When the two batteries are connected correctly, 
which means that terminals of corresponding polarities are 
connected respectively as described above, a large current 
passes through the electric wires. When the two batteries are 
connected erroneously, a current which passes through the 
electric wires is 10 to 20 times larger than the current 
existing on the electric wires when the batteries are correctly 
connected. Additionally, incorrect connection may result in 
one or both of the batteries being short-circuited. Under Such 
conditions, one or both of the batteries may be damaged, and 
in Some cases, an explosion, fire and damage to the vehicle 
or to a person may result. 
0006 Thus, there is a need for a device, which can be 
used to ensure that the connection of the two batteries is 
made correctly and in a Safe manner. The device should 
minimize any risk resulting from incorrect connection 
between the two batteries and from a short-circuit of one or 
both of the batteries. 

0007. The failure of an engine of an automobile to start 
due to insufficient electric power, in addition to being due to 
a battery with insufficient power, may also be due to a bad 
alternator that has failed to replenish the charge on an 
otherwise good battery. With a bad alternator, even if the 
battery is replaced, the new battery does not accumulate 
electric charge, and its charge is Soon drained out again. A 
bad alternate r needs to be replaced in order to prevent 
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recurring low battery problems. Detecting a bad alternator, 
however, is not an easy task to an inexperienced perSon. 
0008 Also, other simple tasks such as checking the air 
preSSure of a tire, checking for freon gas leakage, and 
inflating a tire to a proper preSSure can often be difficult to 
those without the necessary experience and know-how. It 
would also be convenient to know the State of the charge of 
the jump Starter battery itself, as well as the State of charge 
the depleted battery before and after a jump start. 
0009. There is therefore a need for a self-contained jump 
Starter System that can be used as a jump starter, tester, and 
diagnostic System for a vehicle to assist in performing 
vehicle diagnostics and minor vehicle repairs. There is also 
a need for a portable, Self-contained jump starter System of 
the above type that is rugged, has a minimum number of 
components, is user friendly to people who are not experi 
enced with automobiles, provides Self-testing and vehicle 
diagnostics, and is relatively inexpensive So as to be afford 
able by a large number of consumers. 

SUMMARY OF THE INVENTION 

0010) A polarity protection circuit is provided. According 
to an exemplary embodiment, the polarity protection circuit 
is comprised of Solid-State devices. Preferably no mechani 
cal or electro-mechanical devices, Such as Solenoids are 
included in the polarity protection circuit. The polarity 
protection circuit is electrically connected to the battery to 
be charged (depleted battery) and to a boosting battery or 
other power Source. The polarity protection circuit prevents 
current flow between the batteries unless proper polarity is 
achieved. The polarity protection circuit is described below 
in the context of a battery booster device, but it can be used 
in conjunction with any charging or boosting device. 
0011 Typically, a battery booster device comprises a pair 
of cables connected at one end to a built-in battery or other 
power Source arranged in a portable box. The other ends of 
the cables are connected to a pair of alligator clamps. The 
built-in battery provides a DC power source for boosting a 
depleted battery. When the clamps are connected to the 
depleted battery, current flows from the built-in battery of 
the battery booster device to the depleted battery. As men 
tion above, a polarity protection circuit is provided in the 
booster device and prevents current flow between the bat 
teries unless a proper polarity connection between the two 
batteries is achieved. 

0012. In a further embodiment, the battery booster device 
may also comprise a microprocessor. The microprocessor 
can be used as part of a polarity protection circuit. It may 
also perform additional detection and control functions, Such 
as detecting a bad alternator, detecting a freon leak, and 
detecting low tire preSSure and controlling an air compressor 
to address the low tire pressure. In connection with this, the 
booster device may further include a display and/or other 
notification devices, Such as a visual or audio indicator. 

0013 In another embodiment of the invention, a polarity 
detection circuit is provided. The circuit comprises: cables 
for connecting a boosting battery to a depleted battery, a 
polarity Sensing circuit coupled to the boosting battery for 
providing an enable Signal when a correct polarity connec 
tion is made between the boosting battery and the depleted 
battery; and a Solid State Switch coupled to the polarity 
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