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This invention relates generally to a charging system and particularly to a charging system for a hybrid electric vehicle having

multiple batteries that can be charged and discharged simultaneously. Hybrid electric vehicles (HEV's) are becoming more and
more popular, largely due to environmental concerns and government incentives, such as the availability of the tax credits in the

U.S. Energy Act of 1992. HEV's, typically include a rechargeable battery pack and a generator which are used to charge and
discharge the battery pack. The battery pack is often contained in a cooling system, which transfers heat to the surrounding air.

To avoid charging the battery pack from a 110 V line, the battery pack is typically charged from a 240 V line. This is done
through a 50 Hz transformer having a ratio of 3:1. However, the transformer includes a magnetic core which is a primary source
of heat. The core material is copper, which is a good conductor. Since the transformer is located inside the cooling system, the

core may be heated by the cooling system. The core must then be cooled to avoid overheating which could cause a fire or
explosion. To cool the core, cooling air is directed into the interior of the transformer. However, cooling the transformer core is

an expensive and complex process, which is also inefficient. In one embodiment of the present invention, an electric vehicle
battery charging apparatus comprises a first transformer having a first primary winding and a first secondary winding, a
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secondary winding, and a third winding. The primary winding is connected to a vehicle charging input. The second winding is
connected to a vehicle charging output. The third winding is connected to a vehicle charging output. A charging output of the

secondary winding is connected to a vehicle battery. The first transformer provides a voltage ratio of at least 3:1. The first
transformer can be a step-down transformer which reduces a 110 V input to a 240 V output. In another embodiment of the

present invention, an electric vehicle battery charging apparatus comprises a first transformer having a first primary winding and
a first secondary winding, a secondary winding, and a third winding. The primary winding is connected to a vehicle charging

input. The second winding is connected to a vehicle charging output. The third winding is connected to a vehicle charging
output. A charging output of the secondary winding is connected to a vehicle battery. The first 82157476af
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