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Different automotive companies have slightly different hybrid vehicle systems.  Hybrid vehicles combine an internal combustion engine (ICE) with a nickel metal hydride battery pack that feeds a large electric motor. A hybrid vehicle looks the same and drives the same as a regular ICE-powered vehicle.  You do not need to plug it in, can take it through the car wash, get about 50 miles per gallon (MPG) on regular gas and there are virtually no tail pipe emissions of any type. 

An additional reward is the $2,000 federal income tax deduction in the year of purchase of the hybrid vehicle. Under the present law, no tax deductions will be allowed by the IRS for hybrid vehicles after 2006. President Bush urges a $4,000 deduction through 2010.

Your regular ICE-powered vehicle gets its worse mileage when it is idling at a stoplight. The vehicle is using gasoline, but not covering any miles. The hybrid vehicle gets its best MPG under those conditions because the engine isn’t running at all. Hybrid vehicles are extremely quiet and safe. 

The Honda Civic Hybrid and the Honda Insight use what is called an “either/or” system also called “integrated motor assist.” The little 1.3-liter gasoline engine is running or the energy comes from the battery pack to the electric motor. The gasoline engine is the main powerplant and the electric motor is a supporting actor. The Insight that is designed for only two passengers gets the best mileage of any hybrid. It is a small vehicle with a 1.0 liter three-cylinder ICE. 

The Toyota system is termed a parallel system and can operate on either the electric motor, the ICE or can use both operating systems at the same time.  The Prius has a full hybrid powertrain and the two power plants, gasoline and electric, work and play well alone or together.  This latter option gives the Toyota Prius good acceleration (0-to-60 mph in about 9 seconds) and handling characteristics. The Prius has a 78-horsepower (hp), 1.5 liter four-cylinder engine and a 67 –hp electric motor supplied energy by two 240+ volt nickel metal hydride battery packs. 

In the interest of full disclosure, I own a 2005 Prius and remain a devotee of all hybrid vehicle technology and the fuel cell vehicle of the future.  The hybrid vehicle will be with us a long time and is the technology bridge to the hydrogen powered fuel cell vehicle. 

Toyota licensed some technology to Ford for the Escape Hybrid and the Mercury Mariner Hybrid. Nissan also licensed Toyota hybrid technology and plans on using some Toyota hybrid parts.  The decision was made in late June 2005 to manufacture its Altima Hybrid in Smyma, TN.  It takes considerable capital investment to get a hybrid vehicle line operating, but eventually ICE-vehicle production in Canton would be increased if the hybrid Altima were its anticipated success.

The new hybrids expected on the road are the Mercury Mariner, the Toyota Highlander and the Lexus 400h. Like most new hybrids, these vehicles’ production is essentially sold before production begins. The Mariner’s availability is limited to online orders. Online ordering is the pattern of introduction of the Prius and the Insight.  It is rare to find a hybrid vehicle, even as a demo, at a dealership.  You order and wait, but wait times are getting shorter.

The electric motors of hybrid vehicles have batteries with a different chemical makeup and different configurations than the lead-acid batteries of regular ICE-vehicles.  These special nickel metal hydride batteries have a much longer life expectancy than the most advanced lead-acid battery and serve as a fundamental part of the vehicle’s powertrain.  The manufacturers of these nickel metal hydride batteries are a special group, namely Panasonic EV Energy, a joint venture between Toyota and Matsushita Electric and Sanyo Electric.  

This isn’t total Asian domination of the hybrid vehicle battery field as Sanyo licenses technology from the U.S. company ECD/Ovonics doing business as Cobasys. Cobasys is a joint venture between a branch of Chevron Texaco and Energy Conversion Devices (ECD). There is cross-licensing between Cobasys and Panasonic EV Energy a joint venture between Matsusita Electric and Toyota Motor. If all of this seems confusing, it is so intended by the technology leaders.   In July, Johnson Controls of Milwaukee, the world’s largest producer of lead-acid batteries, announced it would try and break into the battery market for hybrid vehicles based on their research and acquisition based investments.

Key for hybrid vehicles  is the large format sealed nickel metal hydride battery based on technology patented in 1986 by Stanford Ovshinsky, founder of ECD/Ovonics. The anode is a metal hydride usually alloys of lanthanum or related metals. The electrolyte is potassium hydroxide. The cathode is nickel hydroxide. The energy density of a nickel metal hydride battery is more than double that of lead acid batteries. Not to slight the engineering poweress of Toyota or Honda, but the nickel metal hydride battery is more important to commercialization of the hybrid vehicle than the unique power splitting device planetary gear set, regenerative braking or the continuous variable transmission. Toyota says they have never had to replace a nickel metal hydride battery pack.  If they ever do, it is covered by the warranty for 80,000 miles. Costs of the battery packs has decreased about 75% over the past 5 years.

There have been some media complaints that hybrid vehicles do not get the posted EPA mileage.  This is usually a driver’s error.  To get the maximum MPG driving a hybrid, you have to observe the same good driving tips that would maximize MPG in a conventional car. 

No sudden starts or slamming on the breaks.  In hilly terrain, don’t use cruse control. Keep tires properly inflated. Highway speeds under 65 MPH will give better gas mileage, but hybrids are capable of going much faster.  There is no need to warm-up the engine; you are starting on battery power. If temperatures fall to about zero degrees Fahrenheit, your MPG in a hybrid will be slightly reduced.  In heavy stop-and-go traffic, don’t even worry about gas mileage.  The motherboard controller totally takes over and you get your very best gas mileage.  In one horrible traffic jam going through Houston, I exceeded 60 MPG. 
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