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The slender long-legged model saunters
away from the Wrightspeed X1, an electric
sports car that has been brought to Sears
Point Raceway by a Bolinas based non-
profit in order to race against two of the
fastest and most gas guzzling cars on the
market, a $440,000 Porsche Carrera GT, and
a $160,000 Ferrari 360 Modena. The model
click clacks her stiletto heels over to a boom
box and presses the stop button. Silence
envelopes the racetrack. The X1 bolts from
the starring line without a combustible
sound-and without the noxious, global
warming pollutants that normally spew from
a sports car’s tailpipe.

EnergyNEXT, a Bolinas based non-profit,
brought the X1 to Sears Point in order to
shoot the first scenes of a feature length
documentary film portraying renewable
energy as a sexy topic with mass audience

EV BEATS

PORSCHE

AND FERRARI

Electric car trounces Porsche and Ferrari;
Bolinas filmmakers capture race
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The Chinese debut
at the Detroit Auto
Show with Geely, a
mid-sized sedan
planned for sale to
budget-conscious American families for less
than $10,000 by 2008, should be viewed as
the opening shot in what is likely to be a clash

DRAGON AT  DETROIT’S GATE

continued on page 8

continued on page 4

of titans between the American and Chinese
auto industries, one that could send Detroit to
the ropes.

By Ken Dulaney, who presented the award
at the EAA Annual Membership Meeting

Jon Mauney was a huge supporter of electric
vehicles and held just about every elected
position in the Triangle Chapter of the EAA.
He was our longtime web master and is sorely
missed. Jon died of a rare form of cancer last
summer after a lengthy illness.

Jon grew up in Raleigh, North Carolina and
graduated from UNC. He received his
doctorate in computer science from the
University of Wisconsin, and that’s where he
met Kathy, a fellow computer science student.
They married, moved back to Raleigh, and Jon
briefly taught at North Carolina State. He later
worked as an independent software consultant.

Jon was very involved in the EV Challenge,
the premier high school electric vehicle
education program in the country. Jon served

on the board of directors, volunteered at all
the events, and worked the booth at the State
Fair where he spent hours speaking with the
public about the benefits of electric vehicles.
And the EV he drove, a 1994 US Electricar
Prizm, was decorated with EV Challenge logos
and racing stripes.

Like a lot of electric vehicle enthusiasts, Jon
was deeply concerned about the environment
and learned as much as he could about
batteries and controllers. But beyond that, Jon
was just a neat guy. He played the saxophone,
volunteered with the Raleigh theater, was a
great cook, and loved eating brunch on a
certain hotel veranda in Hawaii. He always
brought Krispy Kreme donuts to our chapter
meetings, and he made Burma Shave-style
signs for our electric vehicle events.

Kathy [his wife] received this award in Jon’s
honor. We were all privileged to know him.

Jon Mauney Lifetime Achievement Award
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By Marc Geller

At the National Meeting of the EAA on
February 25, it was announced that Plug In
America has become an official chapter of
the EAA. The first non-geographically
based chapter, it will focus its attention on
education and advocacy for plug-in electric
vehicles. EAA members can now join
additional chapters for $10. PIA welcomes
the support of EAA members by signing up
for PIA in addition to your local chapter.

Support for plug-in hybrids
will be one of PIA’s main
efforts. In early March EAA
Board Members (and active
participants in PIA) Ron
Freund and Marc Geller met
with Roger Duncan of
Austin’s Plug-in Partners in
San Francisco. PIA is
encouraging EAA chapters
to support PIP’s efforts to
get local government fleet
“soft orders” for PHEVs.
(www.pluginpartners.org
for more information.)

The chapter is finalizing plans
to attend and exhibit at the
2006 Clean Cities Congress
and Expo in Phoenix AZ May
7-10. As Woody Allen
famously said, “90% of life is
just showing up.” We hope a
strong presence of electric
vehicle advocates at this
important event will help to reinvigorate
consideration of grid electricity in the mix of
solutions to our transportation problems.

June 28th is the tentative release date for
“Who Killed the Electric Car.” Gas prices
will be going up for the summer, ensuring
a ready audience for this provocative
documentary. PIA will vigorously promote
the movie which entertainingly questions

The PIA Report
why we can’t walk into a showroom and buy
an electric car. It is our goal to have EAA
members and an electric or plug-in hybrid
car at every showing, with down-loadable
information and actions that can be taken.

On March 17th, Plug In America members
attended the opening of Burbank,
California’s Hydrogen Vehicle Fueling
Station. Under the banner of “Equal Funding
for the Plug” our attendance raised questions
about California’s multi-million dollar
pursuit of a “Hydrogen Highway.” Plug in

Members of Plug In America at the Burbank Hydrogen
Station grand opening. Photo: Al Benoit

America members focused on the inefficiency
of hydrogen as an energy carrier compared
to gasoline, the billions needed for hydrogen
infrastructure development, and the
impracticality and expense of fuel cell
vehicles.  Although the press did not turn out
for this Air Quality Management District -
sponsored event, valuable connections were
made with AQMD staff.

Jumpstart Ford was the
earliest organizational sup-
porter of the DontCrush.com
campaign to save the electric
cars. Now they are calling
upon America’s auto dealers
to solicit pre-orders for plug-
in hybrids in order to press
auto makers to produce
PHEVs. PIA will be joining
their upcoming actions,
including their Third Annual
Fossil Fools Day on April 1st.
(see www.jumpstartford.com
for more details.)

The Plug In America chapter
is working toward funding an
Executive Director, as the task
before us this year  needs
professional as well as
volunteer attention. We are
hoping to raise $75,000
toward this end. Any and all

contributions and suggestions are welcome.
Please write us at info@pluginamerica.com.
Contributions can be made through the EAA
website to Special Fund 2005-016 (http://
eaaev.org/eaadonationsfundlist.html).
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appeal. EnergyNEXT was founded a year
ago by James Fox, Maya Gianini and Boris
Zubov. On the board are other Bolinas
residents such as Mark Fraser, who has
sponsored part of the production, and the
Mainstream Moms Oppose Bush founder
Megan Matson, who serves as advisor.

But everyone at the track is wondering
whether the X1 will be able to beat two of
the most exotic sports cars on the market to
the quarter mile. The Porsche Carrera GT,
with 605 horsepower is the fastest car
Porsche has ever released to the public and
the Ferrari 360 Modena, although not the
latest Ferrari the 430 Modena still has 400
Italian-bred horsepower.

James Fox, executive producer and director
of EnergyNEXT has spread his film crew
on the racetrack, directing an electric
helicopter with a camera to capture the
moment from above. The 37 year-old
Bolinas filmmaker has previously made two
award winning documentaries; Out of the
Blue and UFOs: 50 Years Of Denial shown
on the Sci-Fi and Discovery channels. The
fascination with cars has been with him
since childhood, when he went on
assignment with his dad Charles Fox, who
regularly wrote for Car and Driver.

“We don’t know for sure that the X1 will
really win, but that’s what we’re hoping for,”
he says with a nervous smile.

On paper the answer is yes. The X1
prototype, designed by Wrightspeed in

Silicon Valley, can accelerate from 0-60 mph
in 3 seconds. That’s half a second faster than
the Porsche Carrera GT, which guzzles 1
gallon of gas per 12 miles driven. The X1
uses 200 kilowatts per hour, the equivalent
of an impressive 170 miles per gallon
mileage. A trip to Los Angeles from San
Francisco in the X1, which connects to a
regular power outlet, would cost
approximately seven dollars in electricity,
approximately a third of the energy
consumption of a gas-electric hybrid.

No boxy golf carts

Ian Wright, X1 designer and builder and
CEO of Wrightspeed, has been fine tuning
the X1 until midnight the day before and is
looking forward to showing it off. If he wins,
he will use the film to raise money to put
the car into production. The target market is
a speed-loving environmentalist like
himself. The X1 costs $100,000 and
achieves its startling speed with a very low
weight of 1500 pounds. State of the art
lithium-ion batteries designed by
Wrightspeed gives the X1 a range of 120
miles. The battery will last for about 1000
complete charges.

“I want to prove that electric cars are no longer
the boxy golf carts of the past. The lithium
battery technology improves every day now
due to the demands from laptop and cell
phones developers. Compared to the old
NiCad batteries, lithium provides higher
speed and longer range,” he explains before
climbing into the futuristic looking vehicle.

Bolinas filmmakers capture race

Porsche and Ferrari, continued  from page 1

ELECTRIC CAR TROUNCES PORSCHE AND FERRARI

Hands down victory

The white flag is lowered. The first
contestant is the Ferrari 360 Modena which
the X1 rapidly passes in a hands down
victory: on the quarter mile track, X1 clocks
in at 11.9 seconds while the Ferrari trails
behind at 13.5 seconds. The Porsche fares
even worse, clocking five seconds slower
than the Wrightspeed prototype. The crowd
cheers wildly and the EnergyNEXT team is
elated. Producer Maya Gianini tries to get a
smiling Ian Wright to brag about his
astounding victory.

“Well, I had to adjust my rear mirror a bit.
Looks like that’s the only one I will be using
from now on,” says the otherwise modest
engineer. He is optimistic that the car
industry will — sooner or later — follow
Wrightspeed’s example and fully embrace
the electric car.

“The industry will arrive there via the hybrid,
which will be equipped with smaller and
smaller gas engines until they disappear
completely. I believe lithium batteries are the
future as they are three times as efficient as
hydrogen cells. Right now, it is entirely possible
to build an electric Honda Civic or Ford Focus
priced at around $10,000 with cheaper batteries
than the ones I currently use.”

No hairy armpits

Since the race, the non-profit has been at work
in Bolinas editing a trailer and researching the
next scenes. EnergyNEXT producer Maya
Gianini explains the philosophy behind the
process: “We do not call it alternative energy,
we call it next energies. It’s the future, but in
order to bring this topic into mainstream
consumer awareness, we have to present it in
a fun, fashionable way with no hairy armpits
or radical leftism.”

EnergyNEXT hopes to have the documen-
tary ready in about a year and a half. As with
his previous movies, James Fox plans to
screen the documentary in West Marin prior
to its theatrical release.

For more information contact
www.energynext.org  —   or watch the
video at www.wrightspeed.com
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The EAA Board would like to
once more thank Ed Thorpe for
his tireless contributions to
getting our CurrentEVents
newsletter back on track during
the past five years. Ed recently
announced he is stepping down.
When he initially took on the
task, little did he know how long
this job ahead of him would
“capture” him! We now have a
significantly improved content
quality and a production process
in place (thanks to him). We now
will switch to a new printing
facility. So a large “well done”
and heartfelt appreciation for
your sacrifices from our
worldwide readership!

Current EVents is interested in republishing
published letters to the editor by members of
the EAA. Here is ex-EAA Board Member Nick
Carter’s letter to the Santa Rosa Press
Democrat,

Published in The Press Democrat, Santa
Rosa, California, Friday, Feb 10, 2006
Switch to electric
EDITOR: Most of the electric vehicle drivers
that I know have solar electric panels on their
homes, so their energy needs are met both
for their residences and their transportation,
with zero emissions in a sustainable manner.

Most of the electricity for our part of the North
Bay is already sustainable, it is supplied by
geothermal energy from the Geysers plant. Oil
isn’t even listed on PG&E’s “Power Content
Label” and the utilities are moving toward
using more renewable sources of energy.

Our freeway-capable electric vehicle uses
about one-third of the energy required to
move a new Prius hybrid down the road, and
so I pay close to one penny per mile for my
domestic “fuel.”

How much does George Ellman (letters,
Feb. 9) pay for his fuel and where does that
money go?

So it makes a huge amount of sense to switch
to electric and plug-in flex-fuel hybrid
vehicles and it will only make more sense
as the utilities transition to renewables.

Check out www.pluginamerica.com and
www.eaaev.org for more info.

NICK CARTER
President, North Bay Electric Auto
Association, Santa Rosa
Solectria EV owner. “Spare the air
everyday – drive electric!”

EAA ACTIVITIES

Reader Poll
The EAA is looking to recruit
new members.  What do you

think is the best way to
increase our membership?

Send your ideas to
cepoll@eaaev.org.

EAA Board Approves

Chapter Finance Changes
The EAA Board of Directors approved a
proposal to make it easier to form and
maintain a chapter. One of the headaches
for a chapter is maintaining a bank account
and doing the accounting required for the
EAA’s annual IRS filings. Most banks
require a corporate taxpayer ID to open an
account. Some chapters have been using the
EAA corporate ID, but that is no longer
allowed. Rather than require chapters to
incorporate and apply for their own ID, the
EAA Board has directed its treasurer to
provide free banking and accounting
services for unincorporated EAA chapters.
Incorporated chapters with their own tax ID
are not affected. Chapter treasurers will be
contacted in the March/April time frame
about these changes and services.

As a reminder, the EAA can also provide
free web hosting services for chapters that
do not want to purchase their own.

EAA Board Election Results
By Kim Rogers

The annual EAA Board of Directors election
was conducted by mail during December
with the results announced at our annual
General Membership meeting on February
25, 2006.  There were over 700 ballots sent
out, 164 returned.

There were four open board positions to be
filled. Nick Carter and Bill Carroll had
announced their intentions to step down;
Karen Jones and Jerry Asher ran for re-
election.

The final tabulation was done in late January
to allow the full accounting of returned
ballots. Here are the results:

• Jerry Asher, Tucson EVA - 132
• Don Francis,

EV Club of the South - 129
• Karen Jones, Pioneer Valley - 112
• Jim Stack, Phoenix EAA - 112
• Nick Viera, Alamo City EAA - 90
• Brad Hippert, Oregon EVA - 60

The 2006 EAA Board Returning:
• Jerry Asher (re-elected)

• Will Beckett
• Dennis (Brandy) Brandenburg
• Ron Freund
• Marc Geller
• Karen Jones (re-elected)
• Earl Killian
• Jerry Pohorsky
• Kim Rogers

Newly Elected:
• Don Francis
• Jim Stack

2006 EAA Board Appointees:
• Tom Dowling,

Charging Infrastructure Liaison
• Charlie Garlow, Junior Solar Sprints
• Chelsea Sexton, Grant Writer
• Robert Cooley, Electrathon
• Terry Wilson, Historian & Awards

We’d like to thank Nick and Bill for their
service to the EAA board and wish them
well — they both remain active with local
chapters. Since the election, Karen Jones
has taken on Election duties (formerly done
by Bill Carroll) and Board Calander
activities. Jim Stack has agreed to take on
the duties of CE Ad Manager.
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February 25, 2006

Hi, I’m Jerry Pohorsky
EAA Board Member and chairman
of the Plug-In Hybrid
Special interest group.

2006 is the year of the plug-in
hybrid.

Last year, the Keith Crock award went to
UC Davis Professor Dr. Andy Frank, father
of the modern plug-in Hybrid.

Unfortunately, the impressive plug-in
Hybrids developed by Andy and his
students have never gone beyond the
prototype stage. However, they have proven
the value of the technology and provided a
strong foundation for others to build upon.
Since then, four California entrepreneurs
have built on this foundation and developed
a way to move plug-in hybrids from the test
track onto the public streets and highways.

It started with the discovery that 2004 and
2005 Toyota Priuses sold outside of the
United States had an EV mode switch. This
switch allows the Prius to operate using only
the electric motor until the car reaches a
speed of 34 miles per hour. There is a catch,
however. The batteries that come standard
with the Prius only have enough energy to
go about a mile in this mode.

Here’s where our four entrepreneurs got
creative. They found a space in the back of
the Prius where additional batteries could
be easily added. Tapping into the Toyota
computer system, they monitored the data
under various driving conditions and
discovered how the system worked. Using
this information they were able to make the
system go much longer distances in EV
mode by taking advantage of the extra
battery capacity. They also added a battery
charger so that electrical energy from a
common wall outlet could charge the
batteries over night — unlike the stock Prius
that only charges the batteries from
regenerative braking and from the gasoline
motor-generator.

 By now you may have guessed the identity
of these 4 entrepreneurs. The first two are
Felix Kramer and Ron Gremban of CalCars,
a non-profit organization. The second two
are Greg Hanssen and Peter Nortman of
Energy CS — a for-profit company.
CalCars is best known for their promotion
of Plug-in Hybrids in the mass media. Felix
has done most of the publicity work while
Ron Gremban has built the Prius+ prototype
that is used to demonstrate the technology.

A key component of the CalCars Prius+
system is a CAN bus interface that was
developed by Greg Hanssen at Energy CS.
Greg and his partner Peter Nortman have
also built a plug-in Prius. They shipped their
plug-in Prius to Monaco where they
displayed it and presented a technical paper
at the prestigious EVS-21 conference. Since
the conference, they have partnered with
two other companies to form E-Drive
systems. E-Drive is in the business of
converting the 2004 and 2005 Prius models
into plug-in Hybrids.

CalCars hopes to convince a major
manufacturer (such as Toyota) to build
plug-in Hybrids at the factory. So far this
has been an elusive goal. Meanwhile, they
have been overwhelmed by requests from
do-it-yourselfers who want to build their
own plug-in Prius. Ron Gremban has asked
the EAA to help with these requests so he
can focus on making the design ready for
mass production. The EAA board voted to
establish a special interest group (called the
PHEV SIG) to meet this need.

Last October, we launched the PHEV SIG
with a steering committee consis-ting of
EAA board members Marc Geller, Jerry
Asher and myself. Thanks to the efforts of
Ryan Fulcher of the Seattle EVA, we now
have a website and a mailing list where
people can subscribe to receive email
messages posted to the list. So far, we have
53 subscribers to the email list and 66
messages have been posted. In addition to
the messages, there is much technical
documentation and photographs that give

do-it-yourselfers the information they need
to convert their own hybrid to plug-in
operation.

We are working to have a plug-in Prius ready
to display at the EAA 5th EVer all-chapters
conference in May 2006. In the meanwhile,
the EAA board would like to acknowledge
the contributions of these 4 pioneering
entrepreneurs, by giving the 2006 Keith
Crock award to Felix Kramer, Ron
Gremban, Greg Hanssen and Peter Nortman.

The EAA is proud to honor these major
contributors to the commercialization of
plug-in hybrids and electric drive
technology. We all know the value and
importance of electric drive technology and
the commitment and determination involved
in bringing this exciting technology to the
commercial market. This technology is an
exciting prospect — to bring electric drive
technology to a mass market.

Felix Kramer. accepted the award on behalf
of CalCars and Energy CS.

Awards Presentation

EAA ACTIVITIES

EAA MEMBERSHIP MEETING

Inaugural
Maker Faire

Join us at the Inaugural Maker Faire,
April 22-23, 2006, San Mateo
Fairgrounds, 2495 S. Delaware St., San
Mateo, CA (maps available on Google).

The Faire, brought to you by Make
Magazine and O’Reilly Media, will
convert a stock Toyota Prius into a Plug-
in Prius PHEV in just 20 days or less!
Make is a celebration of all things “do-
it-yourself,” and we’re absolutely
ecstatic to participate in this event.

Admission: $12/Adult; $5/Teens; $25/
Family; Under 12 Free.
http://www.makezne.com/faire
http://www.calcars.org/makerfaire.html
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Thanks to the father-son team, Brent and
Kent Singleton, for forming our first Utah
EAA chapter.

EPA Press Release
Copyright ©2003-2006, Megawatt
Motorworks, Inc. All rights reserved

DENVER: The U.S. Environmental Protection
Agency announced this week that Brent
Singleton, a senior at Bonneville High School
in Ogden, Utah, has won the President’s
Environmental Youth Award. In April,
Singleton will travel to Washington, D.C.,
where he and PEYA winners from the
Agency’s other regions will meet President
Bush in an award ceremony at the White
House.

Singleton is being honored as an emerging
leader in electric vehicle design. For a
science fair and Eagle Scout project, he
purchased a dismantled hybrid vehicle from
Weber State University and modified it. The
result was the world’s first hybrid land speed
racer. He has raced the vehicle in hybrid and
zero-emissions mode at the world famous
Bonneville Salt Flats in Wendover, Utah.
Then, to help with his daily drive to school,
he added solar panels and wind generators
to recharge his 96-volt electric system while
in class.

When Singleton travels to various racing
venues, he uses his solar and wind-powered

“Quadbrid” to tow his other race car — the
National Hot Rod Association’s first electric-
powered junior Dragster — used in electric
land speed racing. This Quadbrid tow-car
and electro-dragster is the world’s first fully
sustainable race outfit.

“Brent has done some amazing and innova-
tive things with his vehicle modifications,”
said Robert E. Roberts, Regional Adminis-
trator for EPA’s Region 8 office. “His cutting-
edge cars are wonderful examples of applied
science and engineering making a difference.
Brent isn’t just setting speed records, he is
advancing the development of high-
performance electric vehicles and raising
public awareness about alternative fuels,
sustainability and the ecological importance
of places like the Bonneville Salt Flats.”

Every year, each of EPA’s ten regional
Environmental Education offices select a
PEYA winner to represent them at the
national PEYA awards ceremony in
Washington, D.C. Singleton will represent
the Region 8 Environmental Education
office. The awards have been presented
annually since 1971 to honor students in
kindergarten through twelfth grade who
develop projects that help protect their
environments and promote environmental
awareness in their communities.

UTAH STUDENT RECEIVES PRESIDENT’S ENVIRONMENTAL
YOUTH AWARD FROM EPA

Photos from Brent and Kent Singleton
(2/10/2006) Utah EV Coalition

Jaws Jr. at Bandimere Speedway Western
Conference Finals, July 29th, 2004. It went
84.72 mph on a maximum allowed speed limit
of 85 mph in 1/8 mile.
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With their market share sliding, their bonds
downgraded to junk and their quarterly
reports showing 10-digit loses, the Big Three
— DaimlerChrysler, Ford and GM — are
facing a challenge far more formidable than
the Japanese onslaught of the 1970s. With
1.3 billion people, an economy growing at
a sustained rate of 8-10 percent a year and
with a middle class larger than the entire
population of the U.S., China is car crazed.
Millions of Chinese with growing
disposable income can now abandon their
bicycle in favor of a family car. As a result,
China’s auto market is growing by leaps and
bounds and it is by far the world’s fastest
growing. In 2003 demand for automobiles
soared by 75%. Last year it slowed down to
a sustained growth level of around 15%.

China is already the world’s fourth-largest car
market with sales of
2.3 million cars in
2004 and it is
projected to over-
take Germany by the
end of this year and
Japan by 2010. It
will not be long after
that China passes the
U.S. For now,
China’s auto indus-
try sells most of its
cars domestically,
but this is about to
change soon. Honda
is already selling in
Europe 200,000
Chinese made
automobiles every
year. Toyota is
building a plant that
will shortly manu-
facture the highly
successful Prius. The Chinese Nanjing
Automobile bought the British MG Rover and
is planning to build under the MG marque
sports models and small and medium sized
vehicles. And now Geely.

Despite the fact that a Chinese auto worker
earns 20 times less than an American and
the health benefits are nowhere near those
in the U.S., American automakers believe
that the quality and appeal of their products

technology and derided the “$20,000”
subsidy per car that Toyota allegedly invested
in early production. Today, with
unprecedented profits and long customer
waiting lists for their hybrid cars Toyota is
the one laughing. The U.S. automakers failed
to recognize the huge and growing customer
demand for hybrids. Their public rebuke of
what is becoming this century’s primary drive
train is, in the words of former assistant
secretary of energy Joseph J. Romm, “one of
the biggest blunders in auto industry history.”

GM’s answer to the mounting challenge
from Asia is the fuel cell vehicle, a much-
touted technology which still faces daunting
technical, economic and infrastructure
issues. Despite growing consensus that the
hydrogen fuel cell vision is not likely to
come into practical use for at least another
25 years — a recent MIT report predicts that
the fuel cell cars will not be commonly used
before the middle of the century — GM is

still committed to
produce 1 million fuel
cell cars powered by
hydrogen. With its
staggering losses it is
not clear whether GM
could stay in business
long enough to see the
first hydrogen car
rolling out.

In light of China’s rise
and the prospects of
soaring oil prices
Congress faces two
options: help Detroit
save itself now or bail
it out later. Based on
the 2005 Energy
Policy Act Congress
prefers the latter. But
continuation of the
laissez faire policy

toward the industry could be a risky gamble
which could end up costing taxpayers dearly.
A recent report by the University of
Michigan’s Transportation Research Institute
shows what could happen if oil prices remain
high while Detroit automakers continue with
their current business strategy. The study
projects a decline in sales volumes of between
9 and 14 percent, the closure of 14 auto
factories, primarily in the Midwest, and the
loss of close to 300,000 jobs. Last year’s

Chinese Debut at the Detroit Auto Show
continued from page 1 will defend them against China. It is an

industry sport to deride the Chinese cars as
unattractive and years behind the market.
And indeed China still has a way to go
before it can produce cars of quality
comparable to that of the Big Three. But the
quality gap is closing rapidly. China trains
four times as many engineers as the U.S.
while systematically violating patent laws
and replicating technologies. The Chinese
allow foreign automakers to operate in their
country only through joint ventures with
domestic manufacturers. This allows them
to learn new manufacturing techniques and
to gradually improve the quality of their
products. China’s auto industry is also
pushing into advanced green and high
efficiency technologies. It could take as little
as a decade for China’s auto industry to
become competitive with Western
manufacturers not only in terms of cost but

also in terms of quality and fuel efficiency.
Detroit’s dismissive approach toward the
Chinese resembles a similar attitude toward
Japanese pioneering technologies in the
1990s. While the American manufacturers
gorged on short term profits from gas
guzzlers, far sighted Asian manufacturers
broadened their product mix and took the
kinds of technology risks that their American
competitors were unwilling to accept. GM
and Ford laughed openly at Toyota’s hybrid
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announcement by GM and Ford on plant
closedowns and layoffs as well as the
Department of Energy’s projection that oil
prices will remain over $50 a barrel for many
years to come validate the study’s predictions.

In post-Katrina America no one expects
Congress to sit idly by while tens of thousands
of angry unemployed auto-workers riot in the
streets of Dearborn, particularly not in an
election year. To avoid the bailout of the
century Congress should seek new ways to
help Detroit to maintain its competitive edge

Geely company founder Shufu Li

against an emerging Chinese auto industry.
This can only be done by encouraging
domestic manufacturers to produce and
consumers to purchase, U.S.-made hybrid
vehicles, plug-in hybrid electric vehicles,
advanced diesels and flexible fuel vehicles
which can run on alternative fuels like
electricity, biodiesel and alcohols like ethanol
and methanol. Failure by Congress to push

Detroit to offer cars that fit the changing
realities in the global oil market will leave
Americans no choice but to buy the $10,000
fuel-efficient-made-in-China cars that will soon
be coming to a Wal-Mart near you.

Gal Luft is executive director of IAGS and
Co-chair of the Set America Free Coalition.
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By Shawn M. Waggoner
Electric Vehicle Discussion List (EVDL)
(1/23/2006)

Hi Folks,
I know everyone has been waiting for the
results and information about the Battery
Beach Burnout event this weekend
(especially Jim Husted!). Sorry for the delay
but between being at the track until 2AM
on Saturday and being back out there at
Noon to setup for the next day’s events and
then doing it all over again, everyone has
been a little tired.

Before getting into the details of the events
themselves, I’d like to first thank two groups
people. First is the group of people that
helped organize the Battery Beach Burnout.
Matt Graham and Lowell Simmons, the co-
organizers of the event, both were a major
help in making the event what it was. Matt’s
support in the marketing of the event and
planning and Lowell’s organizing the
Autocross and contacting the high school
teams to attend was awesome.

Both of them worked very hard in making
sure we had all the trophies, prizes and were
as prepared as we could be for the event. I
could not have done it without them. I’d also
like to thank several other people for the help
they offered during the event. Cliff
Rassweiler worked with Lowell to setup up
an amazing autocross course for the area we
were given, Bill Young for all the help in
selling shirts and raffle tickets, Jerry Dycus
for being willing to jump in any where he
could help and also my wife Christina for
all her help keeping records, tracking times
and putting up with me through all of this!
Any event is only successful if it has two
things: people to attend the event and people
helping sponsor the event.

Our sponsors have been great and really
enabled us to hold such a grand event right
off the bat for our first year. I would
encourage everyone to check out the
sponsor’s page on the Battery Beach website
(http://www.batterybeach. com/sponsors.
html) and to please support the companies
that support EV racing and the EV events!

Battery Beach Burnout Results and Summary

OK, the event itself. Friday afternoon, the
generator was dropped off and track officials
got us all setup in our own area in the pits.
It was really nice having the 70kW of power
available for everyone, charging was not a
problem! It was even nicer having the
wonderful support that we received from
Moroso Motorsports Park, the track officials
and management have been absolutely
fantastic about supporting the event and
having the EV’s out there. At one point the
staging lane coordinator told me he wished
they were all EV’s — he loved how quite
they were. The weather was also great,
t-shirt weather, clear skies.

Friday night was the drag racing portion of
the event. We had a great turnout for the
first year. We had lots of locals come out as
well as several teams from out of state to
join in the fun. From out of state, there was
Ricky Lewis and his sons Tim and Chad
from Northeastern High School in NC and
Shenandoah Valley Governor’s School
showed up with two cars and an entire team
of students and parents. From here in sunny
south Florida, we had Matt Graham with
that hot Nissan 240SX, Lowell Simmons
from Miramar High School, Steve Clunn
with his new Mitsubishi truck conversion
(Warp 11 and all), Cliff Rassweiler with the
Pro EV Electric Imp and Matt Graham and
I brought out a couple of electric bikes to
run (including Orange Crush sporting the
motor from Jim Husted).

After everyone got in and registered it was
off to the staging lanes...and then wait. The

most frustrating part of the whole event was
the waiting. Moroso had the largest turnout
of Sportsman class cars that it has had in
months. Despite the wait times in staging to
run, we got lots of good EV drag racing runs
in throughout the night. We raced till after
1AM. What a bunch of die-hard racers!
Everyone was running around tweaking cars
and jumping back in the staging lanes for
another run.

Some highlights of the night were Steve
Clunn showing just how much power that
11" motor has — and how little traction that
poor little truck had. His truck may have
been moving a little slower, but those tires
had to be doing 150mph! This was Steve’s
first time ever on a drag strip and I guess he
was a little unclear as to what to do when
that green light came on. He adjusted in a
hurry and learned the ropes fast. He got back
out there and was able to post a top run of
the night of 17 seconds. What a great sport
Steve is and will really be posting some
better times when gets that rear end to handle
the power! Lowell Simmons was out in the
Miramar High School Porsche 944 with a
new setup at 192VDC. He put on quite the
fireworks show during the burnout with lots
of arcing coming from those dual 8" ADC
motors during the burnout. Besides breaking
in the new motors, Lowell was also trying
to get the new Z2K setup right in the car.

The Porsche’s evening ended in frustration
when the driveline busted on the line. Still,
a new HS/C record was set at 19.88
seconds! Matt Graham had a frustrating
night with the Nissan 240SX. The car was
not shifting from Series to Parallel at all
and he posted a best time of 14.46 at
95MPH with it only in series. (Matt will
be posting with all the details of the night
in a separate post). Matt also ran the SEVO/
Hi-Torque “Orange Crush” bike. The bike
is a 24V Super Pocket Bike and was being
run for the very first time.

With no break in time for the batteries and
the night cooling off, Orange Crush powered
by “Mighty Tim” built by Jim Husted, posted
a time of 14.04 seconds at 45MPH in the 1/
8th. We were less than .3 seconds from
seeing a new MT/J record! Cliff Rassweiler
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had some great runs after chasing out some
gremlins of his own. For a car setup for road
racing and autocrossing, he sure showed his
stuff on the drag strip! This was the first time
Cliff ever had the Pro EV Imp on a drag strip.
Cliff’s best time for the night was 15.6
(OK...15.596) at 90MPH. We also had some
great High School action out there. Chad
Lewis was driving the Northeastern High
School Volkswagen (96VDC) and the car ran
solid all night. Chad was very consistent in
performance every run, posting times of
18.09 in the 1/8th. Shenandoah Valley
brought their two cars, a Datsun 240Z and
Porsche 911 (both 120VDC). They had some
transmission issues with the 911 but still
overcame the problems to make several
good runs. The 240Z ran at 21 seconds in
the 1⁄4. Folks, watching these students drive
these cars in the drag race and autocross, I
have to tell you, there is going to be some
great EV drivers in the very near future!

After a few hours of sleep (personally
getting home at a little after 3AM), we
headed back out to the track for the Show
and Shine starting at noon. Moroso gave
us plenty of space in the camping area to
put all the EV’s on display. Besides all the
cars we had the night before, Charles
Whalen brought out his two RAV4 EV’s to
show off and let people drive. Darin Pinard
brought out his new creation, a custom built
high end electric Mountain Bike - what a
blast! Jerry Dycus also had the shell for the
“Freedom EV” on Display for us to check
out. Bob Rice made it down for the
weekend to join us.

The Show and Shine was great. Everyone
had a chance to relax and clean up their cars
and check out all the other EV’s. During the
Show and Shine, there were two ballots
passed out. The first was for all the spectators
to fill out and the other was only for the
EV’ers to fill out. Two of the awards for the
Show and Shine were “Viewer’s Choice”
and “Show Choice”. The idea was to have
the spectators vote for their favorite EV and
the EV owners to vote for the EV they liked.

Matt Graham managed to sweep both of the
awards; however he was given a strong
chasing for the lead on the “Show Choice”
by Shenandoah’s 240Z. The final award
given out for the Show and Shine was the

“Best Design” award. While there was no
criteria for the Viewer’s and Show Choice
awards, the Best Design award was given
out based on the technology and engineering
that went into the car based on it’s function
(performance, range, etc.) and did not take
into account ascetics’. The winner was
selected by committee.

Originally, the committee was going to be
the three race organizers, it was agreed upon
that since Matt and Lowell both had cars in
the show and shine, we should select two
more people. Chip Gribben and Jerry Dycus
stepped in and worked with me to review
the cars. Ladies and Gents, this was not an
easy task! There were some very impressive
EV’s on display. Chip, Jerry and I agreed
that several people deserved recognition for
the work in their cars, like Shenandoah’s
240Z, Matt Graham’s 240SX and Miramar’s
944. However, the one car that stood just a
little higher in overall design was the Pro
EV Imp. Its use of Lithium Polymer
batteries, twin AC drives and built-in on-
board data acquisition with a tablet PC for
the dash display made it the winner. What
an amazing car to go through!

OK, its 4:30 PM on Saturday and the gates
open to the track. We went in and setup the
autocross course. Cliff worked with Lowell
to create an amazing course. We had a
smaller area than we had hoped, but Cliff
and Lowell were up to the challenge! In the
short area they were given, they had two
straight-aways, slalom areas, tight turns and
chicane all built in. I think everyone agreed
that the autocross was the best part of the
weekend. Everyone that wanted to got to run.
The school teams got to run through with
several drivers per car. Cliff, like a fish in
water, demonstrated his prowess in the
course (I guess it helps being a professional
driver and having a super hot car!)

Charles Whalen brought his RAV4’s out to
display them and give rides, but made it clear
he wasn’t going to be racing his daily drivers.
Yeah. After a little gentle nudging and
assurance that the autocross was not going
to hurt the RAV’s he ventured out to the
course. After his first run through the course,
he got out of the RAV with a smile that you
couldn’t take off with a Brillo pad! He was
hooked! He then offered up the RAV’s for

any others to run. Chip Gribben jumped in
on that action and took the RAV out to see
what it could do. Another smile! Most of
the older EV crowd was put to shame by the
high school teams of Shenandoah and
Northeastern. Shenandoah’s 240Z drivers
were hot! When these kids get older, Cliff
better be looking out for these guys on the
road courses — very talented! Not wanting
to end the fun with the autocross, we did
have to wind down. Not till we had a bit
more fun though. Paul Little came out, but
was not able to bring out his electric Porsche
959 due to a mechanical problem, but was
driving his ICE Porsche. He ran the course
in it. Autocrossing is a practiced sport.

The more you run the course, the faster you
run, making a little better time on each pass.
Paul ran his ICE Porsche through 9 times
pushing and pushing to get faster, but after
9 laps he posted a best time of 26.8 seconds
for the course, beating most of the of the
other times. Well, all but one... after 9 laps,
he still could not beat Pro EV’s time of 26.6
seconds after only 4 laps. We would love to
have seen how much faster Cliff could have
gotten the Imp through after a few more runs.
What an impressive display of driving and
performance by all.

Winding down from all the events we held
the award ceremony and raffle drawings.
Lots of great prizes were given away. We
had shirts from Megawatt Motorworks,
Alltrax, NetGain and Bad Fish Racing.
NetGain also sent us enough NetGain cups
to give one to everyone there. We also gave
out Gone Postal DVD’s, contactors, a 12V
charger, multi-meter and commutator stones
from Hi-Torque electric. In a separate raffle,
we gave away a brand new AXE-4865
compliments of Alltrax. Alltrax was a huge
supporter of the event.

Again, I want to say thanks to everyone one
who attended, supported and raced at the
event. It was a wonderful weekend and lots
of great EV fun was had. We look forward
to next year’s event and look forward to it
being even bigger.
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Here’s your chance to show off your
EV and help a worthy cause at the
same time.

It is not often that an EVent comes along
that allows so many EAA chapters to
participate. The EVent is called Blade Across
America and the worthy cause is ADD
(attention deficit disorder).

Known as “Mr. Skater,” Michael Sandler
will start his trek in Los Angeles on August
6, 2006 and roller blade a distance of 4,000
miles in 40 days, finishing in New York City.

He has asked the EAA to provide electric
pace cars along his route. Each day he will
skate about 100 miles in 4 “marathon” length
sessions. There will be about an hour break
between sessions. His skating speed is about
12 to 15 MPH, so any EV could easily serve
as a pace car. Even for EVs with limited
range, one session should be no problem at
this low speed.

A chance for your chapter to
participate

States that are on the route.
1. California
2. Arizona
3. New Mexico
4. Texas
5. Louisiana
6. Alabama
7. Mississippi
8. Alabama
9. Georgia
10. South Carolina
11. North Carolina
12. Virginia
13. Maryland (Washington, DC)
14. Pennsylvania
15. Delaware
16. New Jersey
17. New York

For a detailed list of what cities are on the
route and what date the EVent will reach each
city, please check the following web page:
http://www.addamerica.com/
RoutePlusMap.htm

EAA Sponsors Blade Across America.

Blade Across America Route

Mr. Skater has ADD and yet he has earned two
Master’s Degrees from Colorado State
University. Michael has learned how to cope with
his ADD, a condition he now calls a gift. This
will be his second trip across America to gain
support for this cause. In 2004, he completed a
5,000 mile cross country bicycle trip and was
featured on several TV shows including the CBS
Early Morning show and CNN.

For more information please visit:
http://www.addamerica.com/

There is a sponsor link near the bottom of
the page. You will find the EAA listed among
the sponsors along with CalCars.org who
intend to make a plug-in Prius available as
a pace car for those areas where the EAA is
unable to provide one.

If you would like to provide an EV pace car
for this EVent, please send an email to:
Pohorsky@comcast.net or
call 408-464-0711. We also plan to contact
the EAA chapters along the route to
coordinate our efforts.
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New Homes for Lithium-Ion

Milwaukee’s V28T lithium-ion batteries are
getting noticed in more than one way at
recent trade shows. Contractors and builders
from across the nation checked out Monster
Garage’s latest mechanical marvel, a 1962
Chevy Bel Air that has been re-powered to
run off of 384 V28T lithium-ion batteries.

The car made its first public appearance at
the International Builders’ Show held
recently in Orlando and will be featured on
the cable TV show, Monster Garage in April
2006. (We’ll let you know the date to tune
in as soon as it’s determined)

The car was designed and re-built in five
days by cable TV’s car-star Jesse James and
his crew at his Monster Garage in Long
Beach, California. It did standing quarter-
mile runs in 14.533 seconds at 93.3 miles an

hour, says Jon Zick, Milwaukee’s chief
engineer of new concepts. With racing tires,
he says the Milwaukee-red, cool-looking car
could do the quarter mile at over 100 MPH!
The batteries in the car were connected in
series to produce about 336 volts at 3,000
amps. The batteries drive twin electric
forklift motors.

In every day life, the batteries drive
Milwaukee’s new line of V28T cordless
tools that includes a portable band saw,
impact wrench, Sawzall® reciprocating saw,
circular saw and hammer-drill. V28T users
can expect up to 40-50% more power and
up to twice the run time when compared with
18-volt NiCd batteries.

Milwaukee will introduce a V18T 18-volt
Li-ion tool system later this summer that will
retrofit on existing Milwaukee 18-volt NiCd
cordless tools.

Click on website under Press Releases to
watch a short clip from the V28 Electric Car
episode of Monster
www.milwaukeetool.com

Milwaukee Electric Tool Corporation
13135 W. Lisbon Road
Brookfield,WI 53005
1-800-SAWDUST (729-3878)

Jesse James and the Monster Garage re-power a 1962
Chevrolet Bel Air with Milwaukee V28T Lithium-Ion batteries!

Every electronics student knows about the
electric charge storage devices called capacitors.
Like filled buckets, which hold quantities of
water flowing from a hose, these old 19th
century devices have been significantly
improved, and now offer vastly more storage
capacity, as “ultra” or “super” capacitors.

In recent years, small versions of these
devices have become commercially
available and are used to help computerized
devices “remember” settings or parameters
without resorting to batteries. Their storage
capacity has improved by over one million
times in the past three decades, yet there are
still limitations, especially when higher
voltage  applications are planned. Now
researchers have again pushed the
boundaries to that even more capacity can
be put into a given three dimensional
volume. There exist workaround solutions
for addressing high voltage situations.

Why do EV drivers care, and how would this
affect their EV’s? When large amounts of
power are needed to accelerate from a stop,
or to push a heavy load up a four percent

grade which continues for several miles,
capacitors which have been ‘topped’ off can
provide that necessary power. Discharging
slowly to deliver power over extended time,
the strain of large current draws is placed
on the capacitors, not the traction pack.

Unlike batteries with their limited cycle- life,
capacitors can handle hundreds of thousands
of charges and discharges without degra-
dation. They would remain reusable well after
the life of the EV! Of course, the energy to
recharge these while
driving down hill, or
after the acceleration
has finished would
come at much smaller
current levels and be
delivered from
conventional high-
end traction batteries,
such as NiMH or Li-
Polymer batteries.
PbA would work
also, and ultra-
capacitors would also
alleviate the large

SO WHAT’S ALL THE HOOPLA ABOUT CAPACITORS?
currents drawn during acceleration on the
traction pack there as well.

But together, batteries and capacitors could
deliver the instantaneous needs for power
as well as a long, on-road driving range: an
ideal EV would use both. As technology
solutions continue to evolve and address
these needs, the world is truly “Charging
into the future.” The following two articles
detail what’s happening at MIT.
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MIT Technology Review

As President Bush talks up the need for more
research, scientists are making advances in
hybrids and all-electric vehicles.

While President Bush spoke this week about
a new kind of highly efficient hybrid vehicle,
on a visit to battery-maker Johnson Controls
in Milwaukee, WI, an article appeared in the
current issue of Science describing the latest
in a series of recent advances that could
make hybrids, and even all-electric vehicles,
practical.

Researchers have long known that a material
based on lithium, nickel, and manganese
could be used to make lithium-ion batteries
that store large amounts of energy. The
problem has been that batteries based on this
material could be charged and discharged
only slowly, otherwise the amount of energy
they could store would drop dramatically.

In the Science paper, researchers at MIT and
the State University of New York (SUNY)
in Stony Brook described a way around the
problem. The breakthrough came last
summer, when Kisuk Kang, a materials
science graduate student at MIT, created a
computer model that showed that when it
was under conditions of high power, disorder
in the lithium-nickel-manganese material
caused it to compress and trap the lithium
ions that allow electricity to flow. The
researchers then synthesized a version of this
material without this disorder, freeing the
ions to move quickly.

The newly structured material might be a
candidate for replacing the batteries used in
today’s hybrids cars. But its real value could
come in taking advantage of both its power
and high energy storage capacity in a
different kind of hybrid, known as a plug-in
hybrid — the potentially highly-efficient
vehicle Bush spotlighted in his speech on
Monday, saying these cars could eventually
get 100 miles per gallon. The new
technology could also help make all-electric
vehicles practical.

MIT Battery Research Continues

President Bush came to Johnson Controls,
which last fall announced a new center of
excellence for developing lithium-ion
batteries for hybrids, to talk up his Advanced
Energy Initiative, first announced in this
year’s State of the Union address. The Bush
administration’s 2007 budget provides $31
million for battery technology research,
compared with $150 million for research
into deriving ethanol from biomass, and
nearly twice that amount, $288 million, for
hydrogen fuel-cell research.

Unlike today’s hybrids, which ultimately
depend on gasoline for power, but run
efficiently by storing extra energy in batteries,
a plug-in hybrid would use energy from the
outlet in a garage, charging overnight, and
would run completely on electricity for
distances typical in a daily commute. The
gasoline-powered engine would only kick in
for long trips, after the batteries were
depleted. This type of hybrid could save
significant amounts of gasoline, since
something like 75 percent of daily driving is
for short trips, says Gerbrand Ceder, the
materials science professor at MIT who led
the effort to develop the new material.

Ceder says the new material could reduce
the weight of battery packs for plug-in
hybrids by four to five times. The higher rate
capability should also make for speedier
charging, allowing top-offs between trips
that extend the distance a vehicle could go
between overnight recharges.

Other attractive features of batteries based
on the new material, according to Ceder,
are improved safety over other lithium-ion
batteries and lower cost. Lower cost, lighter
weight, and faster charging might make the
batteries attractive for electric vehicles as
well.

The material still needs to go through
extensive testing to find out if it will have
the longevity and performance capability
needed for demanding automotive
applications, says Khalil Amine, group
leader for battery research at Argonne
National Laboratory.

The MIT-SUNY research joins other recent
advances in battery materials. Amine’s own
work at Argonne has produced promising
new lithium-ion electrodes, as has that of
researchers at A123 Systems in Watertown,
MA, and E-One Moli Energy in British
Columbia. Meanwhile, Firefly Energy,
Peoria, IL, is developing lighter lead-acid
batteries that may work well for hybrids.

Developing battery packs using these new
technologies and incorporating them into
hybrids could take several years, as
automakers perform further tests and
integrate the technologies into their vehicle
development cycles. Even then, the impact
on fuel prices and energy consumption could
take decades, as consumers gradually
purchase the more efficient vehicles.

Because of this long time frame, some
experts, including John Heywood at MIT,
say that, to achieve shorter-term reductions
in oil consumption and prices, people will
have to buy cars available now that have
better fuel economy. “The only things that
work really fast are for people to change
their buying and driving habits,” Heywood
says. To encourage these changes, advocates
have called for higher fuel-economy
standards and tax breaks for purchasing
higher fuel-economy vehicles.

Meanwhile, the MIT-SUNY computer
model could help the field generally. Stanley
Whittingham, professor of chemistry at
SUNY, whose work led to the first
commercialized lithium-ion batteries (and
who was not involved with the current
project), says the computer model, by
showing how disorder affects materials, will
help other researchers to develop new high-
performance batteries. As for the new
material, “In the end, to really determine
whether this is a critical material, what we
need is some extended cycling,” he says.
“But the rate capability looks great. It looks
really promising.”
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“The Lees invention would increase the storage capacity of existing commercial ultracapacitors by storing electrical fields at the atomic level.”

MIT: http://web.mit.edu/newsoffice/2006/batteries-0208.html

SYNOPSIS:  Images of different types of carbon nanotubes.
Carbon nanotubes are key to MIT researchers’ efforts to
improve on an energy storage device called an ultracapacitor.

Just about everything that runs on batteries — flashlights, cell
phones, electric cars, missile-guidance systems — would be
improved with a better energy supply. But traditional batteries
haven’t progressed far beyond the basic design developed by
Alessandro Volta in the 19th century.
http://www.evworld.com
view.cfm?section=communique&newsid=11001

… Until now.

Work at MIT’s Laboratory for Electromagnetic and Electronic
Systems (LEES) holds out the promise of the first technologically
significant and economically viable alternative to conventional
batteries in more than 200 years.
http://www.evworld.com/
view.cfm?section=communique&newsid=11001

Joel E. Schindall, the Bernard Gordon Professor of Electrical
Engineering and Computer <http://www.evworld.com/
view.cfm?section=communique&newsid=11001> Science (EECS)
and associate director of the Laboratory for Electromagnetic and
Electronic Systems; John G. Kassakian, EECS professor and director
of LEES; and Ph.D. candidate Riccardo Signorelli are using nanotube
structures to improve on an energy storage device called an
ultracapacitor.
http://www.evworld.com/
view.cfm?section=communique&newsid=11001

Capacitors store energy as an electrical field, making them more
efficient than standard batteries, which get their energy from
chemical reactions. Ultracapacitors are capacitor-based storage cells
that provide quick, massive bursts of instant energy. They are
sometimes used in  fuel-cell vehicles to provide an extra burst for
accelerating into traffic and climbing hills.
http://www.evworld.com/
view.cfm?section=communique&newsid=11001

However, ultracapacitors need to be much larger than batteries to
hold the same charge. The LEES invention would increase the
storage capacity of existing commercial ultracapacitors by storing
electrical fields at the atomic level.

Although ultracapacitors have been around since the 1960s, they are
relatively expensive and only recently began being manufactured in
sufficient quantities to become cost-competitive. Today you find ultraca-
pacitors in a range of electronic devices, from computers to cars.

However, despite their inherent advantages — a 10-year-plus
lifetime, indifference to temperature change, high immunity to shock
and vibration and high charging and discharging efficiency —
physical constraints on electrode surface area and spacing have
limited ultracapacitors to an energy storage capacity around 25 times
less than a similarly sized lithium-ion battery.

The LEES ultracapacitor has the capacity to overcome this energy
limitation by using vertically aligned, single-wall carbon nanotubes
— one thirty-thousandth the diameter of a human hair and 100,000
times as long as they are wide. How does it work? Storage capacity
in an ultracapacitor is proportional to the surface area of the electrodes.

Today’s ultracapacitors use electrodes made of activated carbon, which
is extremely porous and therefore has a very large surface area.
However, the pores in the carbon are irregular in size and shape, which
reduces efficiency. The vertically aligned nanotubes in the LEES
ultracapacitor have a regular shape, and a size that is only several atomic
diameters in width. The result is a significantly more effective surface
area, which equates to significantly increased storage capacity.
http://www.evworld.com/
view.cfm?section=communique&newsid=11001

The new nanotube-enhanced ultracapacitors could be made in any of
the sizes currently available and be produced using conventional
technology.

“This configuration has the potential to maintain and even improve
the high performance characteristics of ultracapacitors while
providing energy storage densities comparable to batteries,”
Schindall said. “Nanotube-enhanced ultracapacitors would combine
the long life and high power characteristics of a commercial
ultracapacitor with the higher energy storage density normally
available only from a chemical  battery.”

This work was presented at the 15th International Seminar on
Double Layer Capacitors and Hybrid Energy Storage Devices in
Deerfield Beach, Fla., in December 2005.

The work has been funded in part by the MIT/Industry Consortium
on Advanced Automotive Electrical/Electronic Components and
Systems and in part by a grant from the Ford-MIT Alliance.

MIT Researchers Fired Up Over New Carbon Nanotube Ultracapacitor
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In February, 2006 the President of the
United States gave a speech regarding the
Advanced Energy Initiative and included the
idea that Hybrid cars make sense for the
American consumer. We are including
excerpts from that speech as well as the a
response from Felix Kramer, Founder of
California Cars Initiative.

First, CalCars' response:

We're delighted that Pres. Bush is now
"plugging" plug-in hybrids. The President is
right to say that "hybrids are a good deal for
consumers" and that "plug-in hybrids will
make a big difference" so drivers can fuel
with cleaner, cheaper, domestic electricity.
Continued R&D funding is welcome — but
why wait? We already have the "amazing
breakthroughs" the President cites.
DaimlerChrysler plus volunteer engineers
and entrepreneurs have already put a few
plug-in hybrids on the road. Mercedes, UC
Davis, CalCars.org and EDrive Systems all
use batteries we have right now. Plug-In
Partners has fleet buyers asking for cars now.
We hope the President will call up the CEOs
of car companies and find out how he can
help them build PHEVs right away.

President Discusses Advanced Energy
Initiative In Milwaukee
Johnson Controls Building Efficiency
Business
Milwaukee, Wisconsin
February 20, 2006 11:43 A.M. CST

THE PRESIDENT:
I want to talk to you about the fact that I think
we're in an important moment in history, and
that we have a chance to transform the way
we power our economy and how we lead our
lives. That's what I'm here to talk about. It's a
good place to come to talk about it because,
the truth of the matter is, in order to seize the
moment, this country has got to remain
technologically advanced.

We're seeing new develops all the time —
new developments — advanced battery
technology allows cell phones to last about
50 percent longer than they did just five
years ago. In your laboratory we're seeing

— firsthand seeing the progress being made
because of your scientists and engineers in
lighter, more potent battery technology.
Lightweight parts and better engines allow
cars to travel 60 percent farther on a gallon
of gas than they did three decades ago.

I know it came as a shock to some to hear a
Texan stand up there in front of the country and
say, we've got a real problem, America is
addicted to oil. But I meant it, because it's a true
fact, and we've got to do something about it now.
Oil is the primary source of gasoline; it is the
primary source of diesel; it is the primary source
of jet fuel. And that means that oil accounts for
virtually all energy consumption in the vital
transportation sector of our economy.

Our nation is on the threshold of some new
energy technologies that I think will startle the
American people. It's not going to startle you
here at Johnson Controls because you know
what I'm talking about. (Laughter.) You take it
for granted. But the American people will be
amazed at how far our technology has
advanced in order to meet an important goal,
which is to reduce our imports from the Middle
East by 75 percent by 2025, and eventually
getting rid of our dependence totally.

The first objective is to change the way we
power our cars and trucks. Today's cars and
trucks are fueled almost exclusively by
gasoline and diesel fuel, which, of course,
comes from oil. To transform the way we
power the vehicles, we have got to diversify
away from oil. I just gave you a reason from
a national security perspective, as well as
economic security perspective why reliance
upon oil is not good for the United States.

And so here are three ways that we can do
that, change our reliance from oil. First,
invest in new kinds of vehicles that require
much less gasoline. It's a practical thing to
do. Secondly, find new fuels that will replace
gasoline and, therefore, dependence on oil.
And, finally, develop new ways to run a car
without gasoline at all.

The most promising ways to reduce gasoline
consumption quickly is through hybrid
vehicles. Hybrid vehicles have both a
gasoline-powered engine and an electric

battery based on technologies that were
developed by the Department of Energy. In
other words, this technology came to be
because the federal government made a
research commitment. That's why I think it's
double — important to double research as we
go down the next decade. The gasoline engine
charges the battery, which helps drive the
vehicle. And the twin sources of power allow
hybrid cars and trucks to travel about twice
as far on a gallon of fuel as gasoline-only
vehicles. That is a good start when something
that can go twice as far on a gallon of gasoline
than the conventional vehicle can.

Hybrid vehicles are a good deal for consu-
mers and the American people are figuring
it out. More than 200,000 hybrids were sold
in the United States last year — the highest
sales on record. There's growing demand for
hybrid automobiles. And working with the
Congress, we came up with an additional
incentive, and that is we provide a tax credit
up to $3,400 per hybrid vehicle purchaser.
In other words, we want to stimulate demand.
In the marketplace when there is demand,
suppliers will meet that demand, and that's
positive, because if you can go twice as far
on a gallon of gasoline than otherwise it
means we're becoming less dependent on oil.
Hybrid vehicles on the road today are
delivering impressive gasoline savings.

But there is more to be done, and that's why
I'm here at Johnson Controls, because
engineers here are working on ways to
replace the current hybrid battery technology
with advanced lithium ion batteries that are
now used in cell phones and laptops. These
batteries are lighter, they are more powerful,
and they can be recharged quickly. Using
new lithium ion batteries, engineers will be
able to design the next generation of hybrid
vehicles, called plug-in hybrids, that can be
recharged through a standard electrical
outlet. Start picturing what I'm talking about:
you've got your car, you pull in, you plug it
right in the wall. (Laughter.)

Development will make a big difference in
the performance of hybrid cars and trucks.
Instead of depending on the gasoline engine
to recharge the electric battery, the plug-in
hybrids will have fully charged batteries as

President Bush’s Speech on Plug-in Hybrid EVs (PHEVs)
and CalCars’ Response
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soon as you get in the automobile. And that
means plug-in hybrids will be able to travel
much greater distances on electricity alone,
thereby saving more gas for our consumers,
thereby making us less dependent on oil.

The plug-in hybrid, they estimate, can initially
go 40 miles on electricity alone. So you've got
a lot of folks living in cities like Milwaukee,
Wisconsin, who generally don't drive more
than 40 miles a day. Therefore, within 40 miles
you'll be on electricity and using no gasoline.
Eventually, plug-in hybrids with lithium ion
batteries will be able to get 100 miles per
gallon. And now all of a sudden you're
beginning to see the effects of this important
technology on our national security and on our
economic security. But, more important, for
the pocketbook of our consumers.

Plug-in hybrids are a really important part
of the strategy I've announced, and we're
going to provide $31 million to speed up
research on these advanced technologies —
this is a 27-percent increase over current
funding levels. In other words, we like to
— the experts tell me this is a very good
chance to have major breakthroughs and we
want to accelerate those breakthroughs. And,
again, I want to thank you all for being on
the leading edge of change.

We're also supporting the development of
advanced fuels that can replace regular
gasoline. Here again I'm talking to folks who
know what I'm talking about — I'm talking
about ethanol. You've got a lot of it here in
Wisconsin because you've got corn. Ethanol
is produced — primarily produced from
corn; it's blended with gasoline to produce
clean and efficient fuel. And blends with that
ethanol concentration of less than 10 percent,
ethanol can be used in any vehicle. With
minor modifications — I emphasize "minor
modifications" — cars and trucks can
become what we call flex-fuel vehicles that
run on a fuel blend called E85, which is a
mix of 85 percent ethanol and 15 percent
gasoline. That's a positive development.

Ethanol, by the way, can be used in hybrid
vehicles. So the more ethanol we use, the
less crude oil we consume. And using
ethanol has the added benefit of supporting
our farmers. I like to kind of tease in a way,
but beneath the tease is serious — it will be
good one day when the President is given

the crop report. (Laughter.) It says, "Mr.
President, corn is up." (Laughter.) And we're
less dependent on foreign sources of energy.

America produced a record 3.9 billion gallons
of ethanol in 2005, was the record levels.
That's twice the level produced when I got
sworn in first time. There are five ethanol that
plants up and running here in Wisconsin, and
more are coming. We offer a tax credit to
ethanol blenders of 51 cents per gallon. We're
committed to ethanol. It makes sense. Ethanol
benefits a lot of folks, but, most importantly,
it benefits those who are driving cars.

Now, we're on the edge of advancing
additional ethanol production. New
technology is going to make it possible to
produce ethanol from wood chips and stalks
and switch grass, and other natural materials.
Researchers at the Energy Department tell
me we're five or six years away from
breakthroughs in being able to produce fuels
from those waste products. In other words,
we're beginning to — we're coming up with
a way to make something out of nothing.
And this is important because it's —
economics are such that it's important to
have your ethanol-producing factories or
plants close to where the product is grown.

That's why E85 has spread throughout the
Midwest, that's where you're growing the corn.
Pretty soon, you know, if you're able to grow
switch grass and convert that into ethanol, then
you're going to have availability for ethanol in
other parts of the country. I mean, there's a lot
of stuff that gets thrown away that may be
converted into fuel, but it's not just located in
one part of the country — it's located around
the country. And one of the goals is to make
sure that ethanol is widespread. If we want to
affect our consumption of oil, we want ethanol
to be readily available for consumers outside
certain parts of the — certain regions of the
country.

And so we proposed spending $150 million
for government and private research into these
homegrown fuels. It's an important initiative.
We want to provide consumers with reason-
able, cost-effective ways to help us become
less dependent on foreign sources of oil.

<fuel cells/hydrogen/coal/natural gas/
nuclear power>
<photovoltaic solar power and wind power>

I think you're beginning to get the drift of
what I'm talking about. We're on the edge of
some amazing breakthroughs —
breakthroughs all aimed at enhancing our
national security and our economic security,
and the quality of life for the folks who live
here in the United States. And so, therefore,
now is the time for Congress to join me in
spending this money. I think it's a good use
of your money, to help us achieve major
breakthroughs in how we live and how we
can reduce our dependency on oil. This is
an issue that Republicans and Democrats
can, and must, come together on. (Applause)

Think about how your children or your
grandchildren may be able to spend a
President's Day in the future. If you're
planning a trip to visit relatives, you can plug
in your hybrid car the night before and drive
the first 40 miles on your lithium ion battery.
If you've got more distance to go, you can fill
up at your local ethanol station. If you're in
Wisconsin, you'll be filling it up with corn
product. In Crawford, it may just be switch
grass. (Laughter.) You may decide to travel
in a hydrogen-powered minivan, and refuel
at a station with hydrogen generated by a local
nuclear power plant. When you finally make
it to where you're going, you can sit at a house
that is lit by clean coal, or wind energy, or
solar-powered roof over your head.

We're close. We're close to having this vision
realized in America. And by the way, this
can all be done — the whole trip can be done
without consuming a single drop of oil. It's
within our reach. There was a lot of time
when most Americans would never have
imagined that we'd be traveling long distance
in our automobile instead of a buggy, or
sending emails instead of letters. In the life
of this nation we have seen incredible and
rapid advances in technology — in the
history of this country.

I believe the greatest advances are yet to
come. And I want to thank the good folks
here at Johnson for helping them come.
Thanks for your time. God bless. (Applause.)

The President’s entire speech is available
for reading at
<http://www.whitehouse.gov/news/
releases/2006/02/20060220-1.html>
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FLEXIBLE FUEL PLUG-IN HYBRIDS

Flexible-Fuel Plug-in Hybrids: Taking
Charge to Reduce U.S. Oil Consumption

On Tuesday, April 4, the Environmental and
Energy Study Institute (EESI) conducted a
Congressional briefing on the role of flexible-
fuel plug-in hybrid vehicles (PHEVs) in
reducing dependence on foreign oil,
decreasing greenhouse gas and other
transportation emissions, revitalizing local
economies, and lowering fuel costs.

The briefing focused on the review of a
national campaign spearheaded by the City
of Austin and Austin Energy to catalyze the
development and deployment of plug-in
hybrid technology and provide opportunities
for the American auto industry to exert
leadership with this new, advanced
technology.

The single largest contributor to America’s
foreign oil dependence is the transportation
sector which accounts for two-thirds of U.S.
oil consumption. The transportation sector
is 98 percent dependent on petroleum.
Available flexible-fuel plug-in technology
holds the potential to dramatically reduce
U.S. reliance on imported oil while
decreasing air pollution and saving on fuel
costs for citizens and businesses.

• Plug-in hybrids can be recharged in
standard electric sockets then driven 20
to 60 miles without the use of gasoline.
This means the commute of millions of
Americans could be completed with the
use of little, if any, gasoline.  Such
savings are critical in these tight
economic times.

• Plug-in technology can be combined
with existing flexible-fuel technology.
The use of biofuels in conjunction with
hybrid technology helps further address
our nation’s energy security and boosts
local economies by utilizing domestic
renewable resources — all while
helping protect public health by
decreasing exposure to harmful air
toxics from gasoline.

A shift to manufacturing flexible-fuel
PHEVs could be central to revitalization of
the American auto industry by positioning
domestic automakers as leaders in this
emerging technology.

Federal and state support of this technology
can accelerate commercial deployment. The
FY 2007 budget request for the Department
of Energy includes $6.17 million for
advanced battery development. Moreover,
the New York State budget request calls for
a $10 million competitive grant program to
support research and production facilities for
flexible-fuel hybrids and PHEVs.

Speakers were:
— Representative Lloyd Doggett

(D-25th TX)
— Roger Duncan, Deputy General

Manager, Austin Energy
— Bob Graham, Manager, Electric

Transmission Program, Electric
Power Research Institute (EPRI)

— William C. Holmberg, Chair, Biomass
Coordinating Council; President,
Biorefiner

Moderator:
Carol Werner, Executive Director,
Environmental and Energy Study Institute

The National Plug-in Partner Campaign
launched nationally on January 24, 2006, is
specifically designed to demonstrate to
automobile manufacturers that a market for
flexible-fuel PHEVs exists today. The
National Plug-in Partner Campaign has

received strong support from nearly 200
state and local governments, utilities,
national security, environmental and public
interest groups committed to supporting
flexible-fuel plug-in hybrid vehicles.

With over 650 “soft” fleet orders, the cam-
paign is helping to prove that if automakers
manufacture PHEVs, Americans will buy
them. To find out more about this campaign,
please see EESI’s website http://www.eesi.org.
EESI is a founding member of the Plug-in
Partners Campaign.

This briefing was open to the public.
For more information, contact Shefali
Ranganathan (sranganathan@eesi.org).
_________________

The Environmental and Energy Study
Institute, 122C Street, NW, Suite 630,
Washing-ton, DC 20001, www.eesi.org is
a non-profit organization established in
1984 by a bipartisan, bicameral group of
members of Congress to provide timely
information on energy and environmental
policy issues to policymakers and
stakeholders and develop innovative policy
solutions that set us on a cleaner, more
secure and sustainable energy path.

CONGRESSIONAL HEARING ON BENEFITS OF PLUG-IN HYBRIDS
Environmental and Energy Study Institute Briefing Notice

Note: We present this information so
that our readers are aware that these
issues are being discussed at the highest
levels in our government. Want to be
involved? Write to your local, state and
national representatives and express
your opinions about this matter.
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SAVE THE DATES and REGISTER TODAY! - MAY 10-14, 2006

We invite you to enter the 2006 Tour de Sol, America’s green car show and competition driving toward zero
carbon emissions.

We are returning to the beautiful Saratoga Spa State Park and Saratoga Automobile Museum’s Spring Auto Show for four
action-packed days featuring THREE competitions, $10,000 prize money, a green “car show” and much more!

Our new on-line registration makes it easy for you to register for the competition and activities that are right for you.
— One, two, and four-day options available for the May 10-14 event.
— NEW April 15 Monte Carlo-style Rally Practice Trials offered at selected sites around the country

 •  The Monte Carlo-style Rally & High-Mileage Challenge
for hybrid and alt fuel vehicle owners and manufacturers

 •  Tour de Sol Championship
for one-of-a kind and production vehicles working toward zero oil use and zero climate change emissions

 •  Around-Town Vehicle Championship
for electric bikes, neighborhood vehicles and non-road vehicles

With gasoline prices soaring, oil wars in the Middle East, and greenhouse gases 25% higher than any time over the past
500,000 years, there is no better time to demonstrate new transportation options. Developing and using climate friendly,
secure and non-toxic energy to power our economy and transportation system and improve our health and quality of life is
an achievable goal - and you can be part of it all!

Now it its 18th year, this award-winning, high profile media event will bring together and inspire, challenge, and
enlighten advanced vehicle owners, students, entrepreneurs, manufacturers, government leaders, the press and thousands of
consumers.

Don’t Delay — Register Today!

For a view of what the 2006 Tour de Sol has to offer including events, past participants, and Monte Carlo-style Rally host
site, exhibiting and sponsorship opportunities go to www.TourdeSol.org. Registration forms and rules are also available
online. Monte Carlo-style Rally start sites will be added as they become available.

To find out more about the Northeast Sustainable Energy Association (NESEA), organizer of the Tour de Sol, go to
www.nesea.org. If you have questions, please email us at tourdesol@nesea.org or call 413.774.6051
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TAKE A TOUR OF A SOLAR CAR

Designing and Building a
Solar Car

Designing and building a solar car is an
enormous project that can take up to two
years to complete. In order to be successful
in a Race, every team must start with a plan.
This plan will continually change and evolve
throughout the project, but it provides a
stable guideline that will help keep the
project moving forward toward the final
goal. The plan starts with a basic time line
that will be used to outline the overall project
and determine how much time can be spent
on each phase of the design process.

It may seem strange, but one of the places
to begin is at the end. A plan is needed to
successfully complete a project, which
includes setting goals and objectives. Before
the project team can begin designing, they
must first know where they want to be when
they are done. The designs used in the car
will ultimately be influenced by the goals
and objectives set for the project.

Using brainstorming techniques to generate
ideas, several initial designs may be
considered. A common place to start is with
the shape of the car since it will dictate the
designs of many other systems. Initial design
concepts are also developed for chassis
designs, mechanical system designs,
electrical system designs, drive train designs,
and solar array designs. Designs that show

promise are investigated further so that
designs can be compared through trade off
studies. The concepts must be eliminated
until a final design can be agreed upon.
There are many factors to consider with
each design, for example:

 • cost
 • efficiency
 • manufacturability
 • rule compliance
 • system compatibility
 • time constraints
 • weight

It is up to the project team to rank the
importance of these factors and others.
Rarely will a design be clearly the best in
all areas. For example, using a hub motor
drive train design may offer better efficiency
and weight than a single reduction

A solar car is a light weight, low power
vehicle designed and built with a single
purpose in mind — racing (or “raycing”, a
combination of “race” and “ray” from the
sun). Similar to an Indy or Formula One race
cars, solar cars do not represent a practical
means of transportation. They have limited
seating (usually one, sometimes two people),
they have very little cargo capacity, and they
can only be driven during the day. They do,
however, offer an excellent opportunity to
develop future technologies that can be
applied to practical applications.

** Please note that the solar cars described
here are based on American Solar Challenge
Regulations. Other solar cars may have
different characteristics. **

There is a great deal of work, time, and
money that goes into developing a high
caliber solar car. The concept behind a solar
vehicle is fairly simple and is depicted in
the energy flow diagram shown later in this
article. In order to maximize the limited
power offered by the sun, teams use a design
process to develop a safe, reliable, and
efficient vehicle.

A computer-generated model of a solar car
design has been used to develop a tour that
will help you learn more about solar cars
and how they work. A solar car is made up
of many components that have been
integrated together so that they work as a

single system. The components can be
broken down into six primary systems:

• Driver Controls
• Electrical System
• Drive Train
• Mechanical Systems
• Solar Array
• Body and Chassis

Below is an image of a completely
assembled solar car that includes all of the
systems mentioned.

This document and graphics are copyright
2000-2003 New Resources Group. All rights
reserved. All other trademarks or registered
trademarks belong to their respective holders.
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transmission design, but the cost may be
considerably more and mating the motor to
the suspension may be difficult, making it
less reliable and time consuming. The
project team must therefore decide which
option is the best alternative.

The next step in the design process is to
optimize the selected initial design. This is
an iterative process that in many cases
involves detailed analysis using advanced
computer programs. For example a
composite chassis may be analyzed for
stresses using NASTRAN, or the body
shape might be analyzed using an
aerodynamic modeling program, such as
VSAERO. The difficult part in this stage
of the process is knowing when to stop
optimizing and select a final design. This is
why the project plan is so important to a
successful project.

The construction of the car will most likely
begin while several of the systems are still
in the design phase. There will probably be
several changes made to designs that were
painstakingly optimized because it is nearly
impossible to account for all the issues that
will affect the design of a system.

Approaching the end of the construction
phase, the testing phase begins. Individual
systems may be bench tested before
integrating them with other systems to work
out the initial bugs. Eventually the solar car
is assembled, but not completed. There will
be more changes that need to be made to
designs that have now been revised several
times. Although everything looked right on
paper, and even performed good in bench
testing, it reacts differently when integrated
as an entire system.

Finally, after months of painstaking work
and more hours than anyone would care to
count, it is time to put the solar car to the
real test. A grueling cross-country rayce
across the US is an excellent measure of
the entire project.

Energy Flow for a Solar Car

The energy from the sun strikes the earth
throughout the entire day. However, the
amount of energy changes due to the time of
day, weather conditions, and geographic
location. The amount of available solar energy

Figure 1: Typical solar insolation for a sunny day.

is known as the solar
insolation and is most
commonly measured
in watts per meter
squared or W / m 2.
In North America, on
a bright sunny day in
the early afternoon
the solar insolation
will be roughly
around 1000 W / m 2,
but in the mornings,
evenings, or when the
skies are overcast,
the solar insolation
will fall towards

Generally if the car is in motion, the
converted sun light is delivered directly to
the motor controller, but there are times
when there is more energy coming from the
array than the motor controller needs. When
this happens, the extra energy gets stored in
the batteries for later use.

continued on page 22

Figure 2: Energy flow
diagram for a solar car.

When the solar array can’t produce enough
energy to drive the motor at the desired
speed, the array’s energy is supplemented
with stored energy from the batteries.

Of course, when the car is not in motion, all
the energy from the solar array is stored in
the batteries.

There is also a way to get back some of the
energy used to propel the car. When the car
is being slowed down, instead of using the
normal mechanical brakes, the motor is
turned into a generator and energy flows
backwards through the motor controller and
into the batteries for storage. This is known
as regenerative braking. The amount of
energy returned to the batteries is small, but
every bit helps.

0 W / m 2 (see Figure 1). Teams must
understand how the available insolation
changes in order to capture as much of the
available energy as possible.

Figure 2 gives a general idea how energy
flows in a solar car. The sunlight hits the cells
of the solar array, which produces an
electrical current. The energy (current) can
travel to the batteries for storage, go directly
to the motor controller, or a combination of
both. The energy sent to the controller is used
to power the motor that turns the wheel and
makes the car move.
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Solar Car Tour — Driver
Controls

Most solar cars are single seat rayce cars
with very few amenities for the drivers. A
few cars also carry a passenger. Drivers and
passengers can look forward to
uncomfortable seats, cramped positionings,
and high cockpit temperatures, but they do
get the glory of driving a futuristic
automobile.

Solar cars do have some of the standard
features found in conventional cars, such as
turn signals (front & rear), brake lights,
accelerator (gas pedal), rear view mirrors,
fresh air ventilation, and usually cruise
control. While most solar cars do not have
a conventional cup holder, teams use a
variety of systems to hold water for drivers/
passengers. The only radio the driver gets
is a two way communication radio used to
keep in contact with the support vehicles.

Drivers and passengers are protected with
five point safety harnesses and helmets.
Besides driving the car, the
driver’s most important
function is to monitor the
car’s systems and watch for
potential problems. (In a few
vehicles, the passenger
assists with monitoring the

The driver/passenger is accompanied by a
full support team similar to a pit crew in an
IndyCar or NASCAR racing. The support
crew works from the two support vehicles
that lead and chase the solar car. The support
team is responsible for keeping the car
running, determining strategy, and providing
route information to the driver.

vehicle systems.) Solar cars are fitted with
gauges similar to a conventional car that
display the information received from the
vehicle systems.

Electrical System

The heart of a solar car is the electrical
system which is made up of batteries and
power electronics. The electrical system
controls and manages all the power that
enters and exits the system.

The battery pack is equivalent to a gas tank
in a conventional car. A solar car uses the
battery pack to store energy that will be used
at some later time. Solar cars start the Rayce
with a fully charged battery pack, but after
the Start, only energy generated by the solar
array can be used to recharge the batteries.
The maximum amount of batteries that a
team can use is limited by a weight that is

set for each battery type. The types of
batteries used by American Solar Challenge
teams are:

• Lead-Acid
• Nickel-Metal Hydrid (NiMH)
• Nickel-Cadmium (NiCad)

• Lithium Ion
• Lithium Polymer

The NiCad, NiMH, and Lithium batteries
offer improved power to weight ratio over
the more common Lead-Acid batteries, but
they are less proven technologies that require
careful maintenance and are more costly.

The battery pack is made up of several
individual modules wired together to
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generate the required system voltage.
Typically, teams use system voltages
between 84 and 108 volts, depending on
their electrical system. Some teams do run
lower voltage systems.

Some of the most sophisticated components
in a solar car are the power electronics. They
include the peak power trackers, the motor
controller, and the data acquisition system.
The primary function of the power
electronics is to monitor and control the
electricity within the system. Most teams
purchase their power electronic components
off the shelf, although some teams do either
have custom components built or build their
own custom components for their cars.

The peak power
trackers condition the
electricity coming from
the solar array to
maximize the power
and deliver it either to
the batteries for storage
or to the motor controller for
propulsion. When the solar array is

charging the batteries, the peak power
trackers help to protect the batteries from
being damaged by overcharging. The number
of peak power trackers used in a solar car
varies with each team’s design. Peak power
trackers can be very lightweight and
commonly reach efficiencies above 95%.

The motor controller handles the electricity

being sent to the motor based on signals
coming from the driver’s accelerator. The
processes used to manage the electricity
within the motor controller are beyond the
scope of this discussion and would probably
only tend to confuse most of us. There are
different types of motor controllers to work
with different types a motors. For the teams
that purchase their motors, they can usually
also buy a controller that is designed to
work with that motor. All teams use some
type of motor controller and the best ones
are more than 90% efficient.

Many solar cars use sophisticated data
acquisition systems that monitor the entire
electrical system including the solar array,
batteries, motor controller and motor. At a
minimum though, a team needs to monitor
the battery voltage and current. The data
received from the acquisition system is then
used to plan rayce strategy and help
determine when problems develop in the
car. The data is monitored by the driver and
in some instances monitored in one of the
support vehicles using telemetry (wireless
data transmission).

Solar Car Tour — Drive Train

The drive train in a solar car is very different
from that of a conventional car. For this
discussion, the drive train will consist of the
electric motor and the means by which the
motor’s power is transmitted to the wheel
causing the vehicle to move. Due to the low
amount of power generated (less than 5 hp)
usually only one wheel in the rear of the
car is driven by the electric motor.

There are no restrictions on the type of
motor used in a solar car. They are generally
rated between 2 and 5 hp. The most
common type of motor used in solar cars is
the dual-winding DC brushless. A DC
brushless motor is fairly lightweight and can
reach efficiencies of 98% at their rated rpm,
however they are quite a bit more expensive
then a typical brush type DC motor.

Since multi-geared transmissions are
seldom used in solar cars, the dual-winding
motor is sometimes used as an electronic
transmission. Switching between the dual continued on page 24

windings changes the speed
rating of the motor. The low
speed windings provide high
torque for starting and
passing, while the high
speed windings have higher
efficiencies and are best for
cruising (normal running).

Similar to the power elec-
tronics, most teams purchase
off the shelf motors, but there
are solar cars with custom built
or self built motors.

There are several variations of three basic
types of transmissions used in solar cars.

   1. single reduction direct drive
(shown above)

   2. variable ratio belt drive
   3. hub motor

In the past, the most common type was the
direct drive transmission where the motor
is connected to the wheel through a chain or

belt with a single gear reduction. This is a
reliable and easily maintained transmission
if special care is taken when aligning the
components. Efficiencies above 75% can be
achieved when designed properly.

A few teams have used variable ratio belt
drives to transmit power to the wheel. The
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TOUR A SOLAR CAR

gear ratio changes as the speed of the motor
increases. This gives the motor more starting
torque at lower speeds, but still allows the
car to run efficiently at higher speeds.
Variable belt drives require precise alignment
and careful setup to work efficiently.

Since 1995 when a few teams implemented
hub motor designs in their solar cars, the
popularity of the transmission-free drive has
soared. A hub motor eliminates the need for
any external transmission because the motor
shaft is connected directly to the wheel hub.
This greatly increases the efficiency of the
drive train and reduces the number of
moving parts necessary to drive the wheel.
A hub motor uses low rpm to account for
the lack of gear reduction, which tends to
drop their efficiency slightly, but they still
can achieve efficiencies in excess of 95%.

Mechanical Systems

The mechanical systems of a solar car are
generally simple in concept, but they are
designed to minimize friction and weight
while maintaining the strength needed to
handle the various road conditions.
Lightweight metals like titanium and
composites are commonly used to maximize
the strength-to-weight ratio needed to build
efficient components. The mechanical
systems include the suspension, brakes,
steering, wheels, and tires. The American
Solar Challenge Regulations set minimum
standards that mechanical components must
meet, but there are no standard designs used
in solar cars.

Solar cars typically have three or four
wheels (ASC Regulations require at least
three). The common three wheel
configuration is two front wheels and one
rear wheel (usually the driven wheel). Four
wheel vehicles are sometimes configured
like a conventional vehicle (with one of the
rear wheels being driven). Other four wheel
vehicles have the two rear wheels close
together near the center (similar to the
common three wheel configuration).

A wide variety of suspensions are imple-
mented on solar cars. This is partly due to
the fact that the body and chassis designs are

so different between cars. The most common
type of front suspension used in solar cars is
the double A-arm suspension, similar to those
used on conventional vehicles. Typically,
trailing arm suspensions similar to those
found on motorcycles are utilized in the rear.
Teams design their suspension components
to move freely and smoothly for maximum
efficiency. The design must also be adjustable
so as to maintain proper alignment and
functionality.

Safety is a top priority in the Rayce. For
that reason, solar cars must meet stringent
braking performance standards and every
solar car is required to have two independent
braking systems. Disk brakes are most
commonly used in solar
cars because of their
adjustability and good
braking power. Some
teams use mechanically
actuated brakes while
others use hydraulic.
Mechanical brakes tend
to be smaller and lighter
than hydraulic, but
don’t offer as much
brake force and require
constant tuning. To
maximize efficiency,

the brakes are designed to move freely by
eliminating brake drag, which is caused by
brake pads rubbing against the brake surface.

The steering systems within a solar car,
much like suspensions, vary greatly. The
teams must meet turning radius and handling
requirements, but are free to use any design.
The major design factors for steering are
reliability and efficient performance. The
steering system is designed with precise
steering alignment because even small
misalignments can cause significant losses
and increase tire wear.

In other rayces in the past, bicycle wheels
and tires were commonly used because of
their lightweight and low rolling resistance
(minimal friction). These wheels and tires
were generally overloaded when supporting
the weight of a solar car, which effected the
performance and safety of the vehicle. The
ASC Regulations do not allow overloaded
tires and wheels. Fortunately, the popularity
of solar car raycing has prompted some tire
manufacturers to construct tires designed for
solar cars. The teams are taking advantage
of these low rolling resistant, lightweight
wheels and tires that increase both safety and
performance.
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TOUR A SOLAR CAR

Solar Array

The solar array is the vehicle’s only source
of power during the cross-country Rayce.
The array is made up of many (often several
hundred) photovoltaic solar cells that convert
the sun’s energy into electricity. Teams use
a variety of solar cell technologies to build
their arrays. The cell types and dimensions
of the array are restricted by the Regulations,
depending on the vehicle size and class.

The cells are wired together to form strings.
Several strings are often wired together to
form a section or panel that has a voltage
close to the nominal battery voltage. There
are several methods used to string the cells
together, but the primary goal is to get as
many solar cells possible in the space
available. The solar cells are very fragile and

can be damaged easily. Teams protect the
cells from both the weather and breakage by
encapsulating them. There are several
methods used to encapsulate cells and the
goal is to protect the cells while adding the
least amount of weight.

The power produced by the solar array varies
depending on the weather, the sun’s position
in the sky, and the solar array itself. On a
bright, sunny day at noon, a good solar car
solar array will produce well over 1000 watts
(1.3 hp) of power. The power from the array
is used either to power the electric motor or
stored in the battery pack for later use.

Body & Chassis

The most distinctive part of solar cars are
the bodies. The sleek and exotic shapes are
eye catching. Solar cars are grouped into
several body classes, but every car is unique
because there are no established standards,
with the exception of dimensional
constraints. The main goals when designing
the body are to minimize the aerodynamic
drag, maximize the exposure to solar
insolation, minimize weight, and maximize
safety. There are many theories on what
body shape and size is the most efficient and
teams spend countless hours running
simulations and tests trying to find the
optimal shape. A good vehicle shape can
save hundreds of watts of power and is
essential to building a top solar car.

The primary challenge in
developing an effective solar
car chassis is to maximize the
strength and safety, but
minimize the weight. Every extra
pound requires more energy to move
down the road. This means that teams
must strive to minimize weight and a key
area is the chassis. However, safety is a
primary concern and the chassis must meet
stringent strength and safety requirements.
Generally, there are three types of chassis
used in solar cars:

   1. space frame
   2. semi-monocoque or carbon beam
   3. monocoque

A space frame uses a welded or bonded tube
structure to support the loads and the body.
The body is a lightweight, non-load bearing,
composite shell that is attached to the chassis

separately. The semi-monocoque or carbon
beam chassis uses composite beams and

bulkheads to support the loads and is
integrated into a non-load

bearing composite belly pan.
The top sections of the car
are often separate body
pieces that are attached to
the belly pan. A monocoque

chassis uses the body structure to
support the loads. All three types of chassis
can produce strong lightweight vehicles.
Many solar cars use a combination of the
chassis categories mentioned above. The
image above is an example of a semi-
monocoque chassis with an integrated space
frame used to protect the driver.

It may be necessary to define composite
materials since the use of composites is
extensive in solar cars. A composite material
is the combination of a filler material
sandwiched between layers of a structural
material. Carbon fiber, Kevlar and
fiberglass are common composite
structural materials. Honeycomb and
foam are common composite filler
materials. These materials are bonded
together using epoxy resins and in the
cases of Kevlar and carbon fiber, can
obtain impressive strengths (equal to
steel) but remain very lightweight.
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By Felix Kramer
Founder of Cal Cars Initiative

Most people noticed when the President
started talking about PHEVs. That’s only
one of many major recent developments. In
the past two months, much has happened
to confirm the still-growing momentum for
PHEVs. Here are some key milestones:

• Jan-Feb: Major media endorsements:
NYTimes editorial board, influential
NYT columnists Thomas Friedman
and Nicholas Kristof, coverage in Wall
St. Journal, The Economist, Good
Morning America, NPR All Things
Considered, the Charlie Rose Show,
the Colbert Report, etc.

• Jan 24: Plug-In Partners launches
national campaign (evolved out of
Plug-In Austin) at all-star Washington,
DC press conference, gaining
commitments by the Mayors of
Baltimore, Boston, Dallas, Denver,
Fort Worth, Los Angeles, Philadelphia,
Salt Lake City, San Francisco, Seattle
and others.

• Jan 31: President at State of the Union
announces Advanced Energy
Initiative, including PHEVs

• Feb. 7: Leading global warming expert
James Hansen calls PHEVs “best bet”
for controlling vehicle CO2 emissions
in short-term.

• Feb. 16 Ford Exec VP-Europe Louis
Booth endorses research on PHEVs.

• Feb. 16: Japanese Auto Research
Institute holds workshop on PHEVs
including presentations by Toyota,
Japanese, French and US government
officials.

• Feb. 16: US Army and Marines PHEV
development programs described in
USA Today.

• Feb 21: President tours Wisconsin
battery factory, sees Escape Hybrid,
describes plug-in hybrids as “an
amazing technological breakthrough.”

• Feb. 21: Hymotion, an Ontario
company, becomes second firm to
announce after-market PHEV
conversions. In addition to Toyota
Prius, they will offer the Ford Escape
Hybrid as vehicles to which they will
add additional batteries and grid-
charging. Hymotion’s focus will be
fleet sales.

• March 4: Senate Republican and
Democratic leaders introduce
legislation to give PHEVs the same
levels of business tax write-offs as
large SUVs.

• March 9: X-PRIZE announces it will
follow its space flight prize with a
clean cars competition.

Looking ahead:

• April 22: CalCars will conduct a
public conversion of a Prius in
conjunction with the Electric Auto
Association (EAA) at the O’Reilly
Media Maker Faire in San Mateo CA
on Earth Day weekend. This will be
fully documented and may enable
advanced do-it-yourselfers around the
country to then do their own
conversions of Priuses.

• We’re anticipating a new round of
media coverage for PHEVs.

• We’ll have other important
announcements later this month.

Be sure to check out the 90 second CalCars’
“Viral Animation” at www.bettah.org

POWER, PLUGS AND PEOPLE

Another month has passed. Have
you checked the air pressure in your
tires?

“Monkey-Grip offers a good quality,
circular, tire air-pressure gauge, with
1 psi increments, and a maximum
reading that’s held. Made in China, it
includes a pressure release valve for
$13.00  perhaps at your local
automotive store.

Kragen Auto in  Northern Calif. has
them in stock. EV’ers know that low
and uneven tire inflation kills range
quickly!”

EV NOTE
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Genxt Power India to Offer

New Evera Electric Bicycle

Genxt Power India has developed a new

electric bicycle that will sell for 30,000

rupees (about $680).

The electric bicycle, dubbed Evera, is

capable of traveling 60 kilometers (about

37 miles) per charge at speeds of up to 40

kilometers per hour (about 25 miles per

hour). The Evera will be available for sale

in April 2006.

President Bush Announces

Funding for Electric Vehicle

Research

In his recent State of the Union address,

U.S. President George Bush outlined a new

“Advanced Energy Initiative” designed to

help reduce America’s dependence on

foreign sources of energy, with the national

goal of replacing more than 75 percent of

the country’s oil imports from the Middle

East by 2025.

The initiative, which provides for a 22-

percent increase in clean energy research

at the Department of Energy (DOE), looks

to accelerate how the U.S. powers its

homes, businesses and automobiles.

President Bush revealed that his 2007

Budget will include $30 million to

accelerate research into the development

of next-generation battery technology for

hybrid electric vehicles and plug-in

hybrids.

Additionally, Bush has earmarked $289

million in the 2007 Budget for the

development of hydrogen fuel cells and

“affordable” hydrogen-powered cars.

Subaru Displays R1e Electric

City Car

Subaru of America, Inc. recently

showcased a test version of its R1e urban

electric vehicle, at the 2006 North

American International Auto Show in

Detroit, MI. The R1e is equipped with long-

life lithium-ion type batteries from NEC

Lamilion Energy. Designed to meet the

needs of city mobility, the R1e is projected

to achieve an 80-percent recharge in

approximately 15 minutes.

Boshart Engineering Unveils

New Electric Trucks

Boshart Engineering, Inc., of Ontario, CA,

introduced two new electric trucks in

February during the Faster Freight Cleaner

Air 2006 conference in Long Beach, CA.

The Boshart Electric Vehicle is available

in two designs — a five-passenger, 1,500-

pound payload capacity BEV model and a

three-passenger BEV-HD model, which

features a three-side, fold-down bed and is

capable of hauling 3,000 pounds. Both

vehicles can achieve a maximum driving

speed of 30 miles per hour and be

completely recharged within two hours with

a fast charger.

The vehicles include a 96-volt system with

180 Ah (c/5) battery capacity, a 28-kilowatt

DC drive motor, a 600 amp motor

controller, and a 30 amp DC/converter.

Subaru Canada Unveils R1e

Prototype Electric Vehicle

Subaru Canada, Inc. (SCI) recently

unveiled the R1e prototype electric vehicle

at the Canadian International Auto Show

in Toronto.

The R1e, which is based on the R1 mini-

car currently available in Japan, was created

using new manganese lithium-ion (Li-ion)

battery technology that could allow the

vehicle to recharge up to 90 percent of its

capacity in approximately five minutes with

the use of an exclusive charger. The R1e is

designed to travel up to 120 kilometers per

full charge.

The new Li-ion batteries used in the R1e

were created by NEC Lemilion Energy

Company, Ltd. (NLE), a joint venture

between Subaru parent company Fuji

Heavy Industries, and NEC Corporation.

The batteries are designed to last for 10

years or 150,000 kilometers.

Aerogel Composite Releases

New ENERGel Ultracapacitor

Aerogel Composite, Inc. (ACI) recently

announced the release of its new ENERGel

carbon aerogel ultracapacitor electrode

material, the “extremely high”

electrochemical surface area of which the

company said enables “very high rates of

charge and discharge.”

According to ACI, capacitances of more than

104 farads per gram and energy densities of

more than 325 kilojoule per kilogram have

been demonstrated with carbon aerogel

ultracapacitors, as have power densities of

up to 20 kilowatts per kilogram.

ACI, which is 25-percent owned by

GreenShift Corporation, noted that its

ENERGel ultracapacitor electrode and

electrode materials are currently available

for sale, while its metal crystal composite

forms are under development.
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ELECTRIC AUTO ASSOCIATION CHAPTERS

NORTH BAY EAA
Web Site: www.nbeaa.org
Contact: Nick Carter: (707) 573-9361,

nick@npcimaging.com
PO mail: 2228 Magowan Drive,

Santa Rosa, CA 95405
Meetings: 2nd Sat./month, 10am-12noon
Location: See web site or contact for meeting

location

SAN DIEGO ELECTRIC VEHICLE
ASSOCIATION OF SAN DIEGO
(EVAoSD)

Web Site: http://home.att.net/~NCSDCA/
EVAoSD

Contact: Phil Hodgetts, President, (714) 847-
4165

Email: hodjets@thegrid.net
Mailing: P.O. Box 16, Ontario Downtown,

Ontario, CA 91762, USA
Meetings: 4th Tues./month (except December),

7pm
Location: Regional Transportation Center,
corner of El Cajon & I-15, conference room, San
Diego, CA

SAN FRANCISCO EVA
Web Site: http://www.sfeva.org
Contact: Sherry Boschert, 415-681-7716
Mailing: 1484 16th Ave, San Francisco, CA

94122-3510, shaalub@yahoo.com
Meetings: 1st Sat./month, 11am to 1pm
Location: Site alternates. Check www.sfeva.org

SF PENINSULA EAA
Contact: Bill Carroll 650-589-2491
     billcarroll@eaaev.org
Mailing: 160 Ramona Ave.,

S. San Francisco 94080-5936, USA
Meetings: 1st Sat./month, 10am

Location: Senior Center Facility 3rd floor,
601 grand ave, S. San Francisco, CA

SAN JOSE EAA
Web site: http://geocities.com/sjeaa
Telephone contact: Terry Wilson (408) 446-9357

eaahistorian@care2.com
Postal address: SJEAA, 20157 Las Ondas Way,

Cupertino, CA 95014 USA
Meetings: 2nd Sat./month, 10am-12n
Location: 2350 Cunningham Ave.,

Reid-Hillview Airport, San Jose, CA
(Highway 680 to Capital Expressway to
Cunningham)

SILICON VALLEY EAA
Web site: http://eaasv.org
Contact: Jerry Pohorsky, pohorsky@comcast.net

(408) 464-0711
Mailing: 1691 Berna Street,

Santa Clara, CA 95050
Meetings: 3rd Saturday/month, 10am
Location: Bldg 20A Auditorium, HP.com 3000

Hanover St., Palo Alto, CA

ELECTRIC VEHICLE ASSOCIATION
OF SOUTHERN CALIFORNIA
(EVAoSC)

ANAHEIM, CA
Contact: Leo Galacher, (949) 492-8115

VENTURA COUNTY EAA
Web site: http://geocities.com/vceaa
Contact: Bruce Trucker tuckerb2@adelphia.net
     (805)-495-1026
Postal address: 283 Bethany CT,

Thousand Oaks CA 91360
Meetings: Contact us

CANADA
VANCOUVER EVA
Web Site: http://www.veva.bc.ca
Contact: Haakon MacCallum 604 527-4288

info@veva.bc.ca
Mailings: P.O. Box 3456, 349 W. Georgia St.,

Vancouver, BC V6B3Y4, Canada
Meetings: 3rd Wed./month (except July and

August) 7:30 to 9:30 p.m.
Location: BCIT Electrical SE1 Bldg. Cafeteria

— see map on website.
All are welcome to join us beforehand
(18:00-18:30) at the White Spot restaurant,
4129 Lougheed Hwy: north-east corner of
Lougheed Hwy & Gilmore (first traffic light
east of Boundary & Lougheed).

EV COUNCIL OF OTTAWA
Web Site: http://evco.ca
Contact: Alan Poulsen, (613) 271-0940,

info@evco.ca
Mailings: P.O. Box 4044, Ottawa,

ON K1S 5B1
Location: The Canada Science & Technology

Museum, 1867 St. Laurent, Ottawa ON
The last Monday of every Month, 7:30pm-
10:00pm, check with guard for room location

UNITED STATES
PLUG IN AMERICA CHAPTER
Web Site: www.pluginamerica.com

Email:  info@pluginamerica.com
Contact: Alexandra (310) 573-9826

ARIZONA
PHOENIX EAA
Web Site: http://phoenixeaa.com
Contact: Jim Stack jstack6@juno.com

(480) 659-5513; Sam DiMarco
voltek_2000@yahoo.com

Mailing: (Jim Stack) 1070 E. Jupiter Place
Chandler AZ 85225 USA

Meetings: 1st Sat./month, 10am
Location: Childress Auto Camelback and I-17

CALIFORNIA
CHICO EAA
Web Site: http://geocities.com/chicoeaa/
Contact: Chuck Alldrin calldrin@sunset.net

530-899-1835
PO Mail: 39 Lakewood, Chico, CA 95926
Meetings: 2nd Sat./month 11am to 1pm
Location: Videomaker/York Publishing

1350 East 9th St., Chico, CA
Directions: From Hwy 99E take Hwy 32/8th
St. offramp. Go west 2 blocks to Bartlett turn
left, go to large new building on left. one block
west of 99E, corner of Bartlet & 9th St.

EAST (SF) BAY EAA
Web Site: http://www.ebeaa.org
Contact: Ed Thorpe 510-864-0662

EAA-contact@excite.com
Mailing: 2 Smith Ct.,

 Alameda, CA 94502-7786, USA
Meetings: 4th Sat./month, 10:00 am.
Location: Alameda First Baptist Church,

1515 Santa Clara Ave, Alameda, CA
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ELECTRIC AUTO ASSOCIATION CHAPTERS

FLORIDA
FLORIDA EAA
Web Site: http://www.floridaeaa.org
Contact: Shawn Waggoner shawn@suncoast.net

561-543-9223
Meetings: contact us

GEORGIA
EV CLUB OF THE SOUTH
Web Site: http://www.evclubsouth.org/
Contact: Stephen Taylor,

sparrow262@yahoo.com, (678) 797-5574
Postal address: 750 West Sandtown Road,

Marietta, GA
Meetings: contact us

ILLINOIS
FOX VALLEY EAA
Web Site: http://www.fveaa.org/
Contact: Kevin Zak, 1-630-243-6582,

kevzulu@aol.com
Mailing: 12305 S. New Avenue, Suite N,

Lemont, Illinois 60439
Meetings: 3rd Fri./month 7:30 pm
Location: 2000 Fifth Ave., River Grove, IL

KANSAS / MISSOURI
MID AMERICA EAA
Web Site: http://maeaa.org
Contact: Mike Chancey 816-822-8079

eaa@maeaa.org
Mailing: 1700 E. 80th St.,

Kansas City, MO 64131-2361, USA
Meetings: 2nd Sat./month, 1:30 pm
Location: meeting location changes check web

site or contact us

MASSACHUSETTS
NEW ENGLAND EAA
Web Site: http://neeaa.org
Contact: +1 (508) 799-5650,

iso-9660@juno.com
Mailing: 19 Gatchell Way,

Epping, NH 03042-1920 USA
Meetings: 2nd Sat./month, 2-5pm
Location: Contact for meeting location

PIONEER VALLEY EAA
Web Site: http://www.pveaa.org
Contact: Karen Jones: pveaa@comcast.net
Mailing: P.O. Box 153,

Amherst, MA 01004-0153 USA
Meetings: 3rd Sat, Jan-Nov, 2 pm
Location: contact us

NEVADA
LAS VEGAS EVA
Web Site: http://www.lveva.org/
Contact: William Kuehl, 702-645-2132

bill2k2000@yahoo.com
Mailing: 4504 W. Alexander Rd., N. Las Vegas,

NV 89032-2836 USA
Meetings: 2nd Sat./month 10am to 12noon
Location: Clark County Library, 1401 E.

Flamingo Rd, Las Vegas, NV

NORTH CAROLINA
TRIANGLE EAA
Web Site: http://rtpnet.org/~teaa
Contact: Peter Eckhoff (919) 477-9697,

teaa@rtpnet.org
Mailing: 9 Sedley Place,

Durham, NC 27705-2191, USA
Meetings: 3rd Tues./month, 5:30 pm
Location: check web site for location

OREGON
OREGON EVA
Web Site: http://www.oeva.org
Contact: Rick Barnes OEVA-

Treas@comcast.net
Mailing: 19100 SW Vista St., Aloha, OR 97006
Meetings: 2nd Thurs./month 7:30pm
Location: PGE building at Two World Trade

Center, on the corner of SW Salmon and 1st St.
Bldg has recharging your Electric Vehicle

PENNSYLVANIA
EASTERN EV CLUB
Web: http://members.aol.com/easternev/
President: Oliver H. Perry
Contact: Peter Cleaveland easternev@aol.com

610-828-7630
Mailing address: P.O. Box 134, Valley Forge,

PA 19481-0134 USA
Meetings: Second Wed./month at 7 PM
Location: Room 35, Plymouth-Whitemarsh

High School, 201 E Germantown Pike
Plymouth PA (contact for meeting directions)

TEXAS
ALAMO CITY EAA
Web: www.aceaa.org
Contact: Jim Seibert jimseibert@earthlink.net

830-481-4581
Mailing: 2248 Waterford Grace,

New Braunfels, TX 78130 USA
Meetings: 3rd Saturday at 3pm, e-mail for

location.
President: Nick Brenda;

Vice President: Jim Seibert.

AUSTIN  EAA
Web: http://www.austinev.org
Contact: Aaron Choate info@austinev.org

512-453-2890
Mailing: P.O. Box 49153, Austin, TX 78765

USA
Meetings: Contact us

HOUSTON EAA
Web: http://www.heaa.org
Contact: Dale Brooks 713-218-6785

brooksdale@usa.net
Mailing: 8541 Hatton St.,

Houston, TX 77025-3807, USA
Meetings: 3rd Thurs./month, 6:30 pm
Location: Room 280, 2nd floor, The Citizen

Environmental Center, 3015 Richmond Ave.,
Houston, TX

NORTH TEXAS EAA
Web: http://geocities.com/nteaa
Contact: Paul Schaffer 972-437-1584

pshf@hotmail.com
Mailing: 430 Ridge Crest,

Richardson, TX 75080-2532, USA
Meetings: Contact for meeting date and location

UTAH
UTAH EV COALITION
Web Site: http://www.saltflats.com

Utah Salt Flats Racing Association meeting

(USFRA); we are the Official Bonneville Salt

Flats AF Racing Events Coordinators.
Contact: Kent Singleton 801-644-0903

kent@saltflats.com
Mailing: 325 E. 2550 N #83, Ogden, UT 84414
Meetings: 1st Wed./month, 7pm
Location: Totems Restaurant, 538 S. Redwood

Rd., Salt Lake City, UT 84104-3615, (801)
975-0401. You’ll meet BYU Electric Team,
WSU-EV Design Team other land speed
racing celebrities. Always a great turn out.
Present project website:
UtahSchoolsCoalition.com.

WASHINGTON
SEATTLE EVA
Web Site: http://www.seattleeva.org
Contact: Steven Lough 206-524-1351

stevenslough@comcast.net
Mailing: 6021 32nd Ave. NE,

Seattle, WA. 98115-7230, USA
Meetings: 2nd Tues./month
Location: See our web site for details.

WASHINGTON D.C.
EVA OF WASHINGTON DC
Web Site: http://evadc.org
Contact: David Goldstein 301-869-4954

goldie.ev1@juno.com or Charlie Garlow,
202-564-1088
garlow.charlie@epamail.epa.gov

Mailing: 9140 Centerway Rd.,
Gaithersburg, MD 20879-1882 USA

Meetings: 2nd or 3rd Tues./month, 7:00 pm
Location: Various public libraries in the

Bethesda-Chevy Chase, MD area. Check our
web site for current information.

Listing updated, verified and current as of this
issue. Check main web page for any changes in
current listing. The Electric Auto Association is
a 501 (c)(3) nonprofit organization.
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Electric Auto Association
Membership Renewals
323 Los Altos Drive
Aptos, CA 95003-5248  USA
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EV CONFERENCE AND EAA CHAPTER EVENTS CALENDAR

Note: EAA Chapters.
Any major event information should be
sent to cenews@eaaev.org for inclusion in
the newsletter, at least 2-3 months ahead
of event date. If you have recurring annual
events, please provide New Year schedule
at the start of the year. We want to maintain
focus on EAA-specific events.

EAA Chapter Event = �����
EV related Event = �����

EV related Conference = �����

April 7 - 8, 2006 �����

2006 EV Challenge, Final Event
North Carolina, USA
Premiere Middle and High School event
for students to develope and race electric
and alternative fuel vehicles.
Web Site: http://www.evchallenge.org

April 22, 2006 �����

36th EarthDay Celebrations
The world’s annual environmental
Celebration. Check your local newspaper
for events near you that you can
participate in and show off your EV.

April 23, 2006  � � � � �

Alternative Fuel Vehicle Parade
San Diego EarthFair  10 A.M. in Balboa
Park, San Diego. Vehicles that reduce
fuelish trips within our community will be
on display throughout the day. A large part
of the EarthFair Celebration in Balboa
Park on April 23, 2006 is the parade that
consists of Alternative Fuel Vehicles that
are used in San Diego. The parade
consists of individuals that are proudly
showing their personal vehicles that they
use day-to-day to reduce fuelish trips
within our community. EV Conversions
are featured using American Fuel.

April 22-23, 2006 �����

Inaugural Maker Faire
Convert a Prius to a Plug-in Prius Maker
Faire, San Mateo Fairgrounds,
San Mateo, CA
Admission: $12/Adult; $5/Teens; $25/
Family; Under 12 free
Web Site:http://makezine.com/faire
Web Site: http://www.calcars.org/
makerfaire.html

April 9, 2006 �����

EV Parade at the
7th Annual Spring Fest
Allied Gardens Recreation Center
San Diego, California
11:00 a.m.

May 7-10 �����

Clean Cities Congress & Expo; Fueling
Clean Transportation
Phoenix, AZ
Hosted by the Alternative Fuel Vehicle
institute.
Phone: (702) 254-4180 x.25
Email: info@afvi.org
Web Site: http://www.afvi.org

May 10-14 �����

18th Annual Tour de Sol
Saratoga Spa State Park, NY
Web Site: http://www.nesea.org/
transportation/tour/

May 13 - 15 2006 �����
5th EVer EAA Chapters Conference
Chicago/Joliet, Illinois, USA
Hosted by the Fox Valley EAA. Will
include various social and discussion
events and participation in the alternative
fuel races at the local racetrack. Possible
NEDRA event too.
Web Site: http://fveaa.org

May 13, 2006 �����

High Voltage Nationals
Joliet, Illinois, USA
A new NEDRA race, which is part of the
Alternative Fuel Expo organized by the
Fox Valley EAA.
Email: john.emde@fveaa.org
Web Site: http://www.fveaa.org

June 27, 2006 �����
16TH Annual Barbeque and
EV Project Display
San Diego, CA USA
Event to take place during the EVAOSD
June Meeting at 6:00 p.m. This is the
meeting that all EV from our region are
brought together and projects are
discussed as we network together. The
meeting will be at the RTC (Regional
Transportation Center), [in the cul-de-sac
between the RTC and I-15] located on the
southeast corner of Interstate 15 & El
Cajon Blvd.

June 28, 2006 �����

“Who Killer the Electric Car?”
Docu-drama movie to be released in US
theaters.
Web Site:http://whokilled
theelectriccar.com

September 26 - 29, 2006 �����
10ELBC: 10th European Lead Battery
Conference — Athens, Greece
Tenth International conference focused on
battery use, technology and manufacturing
of lead-acid batteries.
Web Site: http://www.ldaint.org/10elbc/
index.htm

October 23 - 28, 2006 �����
EVS 22 - Moving to Sustainable
Mobility
Yokohama, Japan
The 22nd International Battery, Hybrid
and Fuel Cell Electric Vehicle Symposium
and Exposition.
Web Site: http://www.evs22.org
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Number 1 EV Supplier over the years

ELECTRIC VEHICLE
Components, Kits, Publications and Design

Since our beginning in 1984, KTA SERVICES has been dedicated to supplying
the largest variety of safe and reliable components to our EV clients. We provide
individual components or complete kits to electrify 2, 3, or 4-wheel vehicles
weighing from 200 through 10,000-lbs. total weight.

Our components and tech support have enabled hobbyists and others in 23
countries to create nearly 800 on-road electric cars, pickup trucks, motorcycles,
and various racing vehicles. Our technology has found its way into electric
powered boats, submarines, aerial trams, golf course mowers, amusement park
rides, robots, and even a window washing rig. Nobody knows the components
or their application better than KTA. All components are new, competitively
priced, and come with full manufacturer’s warranties. We stock and sell the
largest variety of the very best.

  * ADVANCED DC Motors in 12 variations from 2.0 to 28.5 HP
  * CURTIS-PMC Throttle Potboxes & Footpedals
  * CURTIS-PMC Motor Controllers from 48 V/175 A to 144 V/500 A
  * DC POWER Motor Controllers from 48 V/600 A to 336 V/1200 A
  * ALBRIGHT ENGINEERING Main & Reversing Contactors in 5 models
  * GENERAL ELECTRIC & HEINEMANN Circuit Breakers
  * WESTBERG Automotive Style Gauges in 12 configurations
  * KTA SERVICES Expanded-Scale & Dual-Scale Meters
  * CURTIS INSTRUMENTS Battery Fuel Gauges in 7 models
  * CRUISING EQUIPMENT E-Meters, Prescalers, & DC-DC Converters
  * LITTELFUSE Safety Fuses in 4 models from 200 to 800 A
  * DELTEC Meter Shunts in 5 models from 50 to 1000 A
  * DC POWER & CURTIS DC-DC Converters from 50 to 336 V input, 25 A output
  * K&W ENGINEERING Onboard Battery Chargers and Boosters from 48 to 168 V
  * BYCAN Battery Chargers for 48, 120-132-144 V
  * EVCC Adapter Plates, Couplings, Clamps, Brackets & Motor Mounts
  * Electric Vehicles Heating & Air Conditioning
  * MAGNA Welding Cable Lugs in 3 sizes from #6 to #2/0
  * PRESTOFLEX Welding Cable in 3 sizes from #6 to #2/0
  * Battery Cable Assembly Tools
  * K&W ENGINEERING TD-100 Tachometer Drive/Rev Limiter
  * 5 Conversion Kits for vehicles from 500-lbs. to 5000-lbs. total weight
  * 4 Conversion Kits for Go Karts – up to 90 mph
  * High performance Drive Systems for drag race vehicles
  * Complete ELECTRATHON Drive & Instrument packages
  * The latest in EV publications with a growing lineup of videos
  * Project Consulting/Engineering Design
  * Project Overview with Schematic & Recommendations
  * Computer-Base EV Performance Predictions

We want to be YOUR #1 source for
EV components.

For an information-packed 50-page Components &
Publications Catalog, send $5.00 to:

KTA Services, Inc.
944 West 21 Street, Upland, CA  91784-1269 USA

Tel: (909) 949-7914 Fax: (909) 949-7916

http://www.kta-ev.com

TIME DATED MATERIAL – PLEASE DO NOT HOLD

FORWARDING SERVICE REQUESTED


