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Our 65 acre Military and Off-Road Test Site (MORT) adjacent to Engineering Center



AVRC History (since 2004)

- Completed DOE project with NCSU for ethanol efficiency

- Completed design for portable hydrogen generation station 

with NCSU

- Completed more than 120 Plug-in Hybrid conversions on   

Prius and Escape

- Now developing test platform for rapid EV application 

development (LabRAT)

- Developing aftermarket PHEV conversion for Ford F-Series

Marketing and installation of Coulomb recharging stations

Completed Danville, VA Engineering Center in August 2009



History of the automotive battery

Â 1859 - French inventor, Gaston Plante developed the 
first practical lead-acid storage battery, as used in most 
cars today. 

Â Then, for 100 years, nothing much happened. 



100 years later, 1959

Â 1960ôs - Space race was on, astronauts used cordless 
electric tools.

Â Seeing them on TV, everybody thought they were cool.

Â Increased development of NiCad, NiMH 

Â 1980ôs - Cell phones and laptop computers came along,  
more power in less space was needed.

Â Development of the Lithium-Ion battery accelerated. 



Electric Vehicles
(early mention)

Â òAnother change that came in with a rush upon the 

discovery of a battery with insignificant weight, compact 

form, and great capacity, was the substitution of 

electricity for animal power for the movement of all 

vehicles.ó

Â ñA Journey in Other Worldsò John Jacob Astor, pub. 1894

(First automobile patented by Carl Benz in 1896.)



Batteries in Automobiles

Â òTo recharge the batteries, which can be done in almost 
every town and village, two copper pins attached to 
insulated copper wires are shoved into smooth-bored 
holes....ó

ñA Journey in Other Worldsò, John Jacob Astor, pub. 1894



Batteries in Automobiles

ÂòOn reaching the top of a long and steep hill, if we do 

not wish to coast, we convert the motors into dynamos, 

while running at full speed, and so change the kinetic 

energy of the descent into potential in our batteries.ó

ñA Journey in Other Worldsò, John Jacob Astor, pub. 1894



Early electric and hybrids

Â Around 1912, Thomas 
Edison said ñAmericaôs 
future depends on the 
successful electrification 

of our automobiles.ò



Electric Vehicles in Automotive History

Â 1900 - All taxiôs in New York City are electric 

Â 1903 - First race of gasoline vs. electric vehicles, 

electrics took 1,2,3 place out of 5 entries.

Â 1912 ïCadillac introduced the electric starter.

Â 1916 ïGasoline-electric hybrid vehicles introduced, 

nobody was really interested 

Â 1932 - Last production electric vehicle built for about 50 

years.



�³If hybrid and electric vehicles are to contribute 

meaningfully to relieving the pressure on world oil 

supplies they must be adopted in very large 

numbers.ò

Challenges


