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tZero Earns Highest Grade at 2003
Michelin Challenge Bibendum

The tests are over and the battery electric
tZero got the highest grades in this year's
Michelin Challenge Bibendum. After three
days of grueling competition at Infineon
Raceway in Sonoma, California, AC
Propulsion’ shigh-performance, all-electric
tZero sportscar had garnered six As, two Bs
and two Cs for a solid 3.40 overall GPA.
None of the other 49 cars and light trucks
entered could muster an average higher than
3.20 over the 10 grades given for driving
performance and environmental impact.

“Weare proud of the performanceturnedin
by our tZero”, said AC Propulsion founder
and tZero designer Alan Cocconi, “and we
are pleased that a battery electric car beat
all the conventional cars and trucks, all the
natural gasvehicles, al the hybrids, and al
the fuel cell vehicles that entered the
Challenge Bibendum. It showsthat electric
vehicleshave more potentia than the current
conventional wisdom would like to admit.

“Electric carscan befast, clean, and efficient,
and the tZero' s grades bear that out. In the
important acceleration, emissions, and
efficiency tests, thetZero got straight As, the
only entry to do so. Everyone knocks EVs
for limited range, but after the tough
Bibendum efficiency run, Michelinrated the
tZero at 240 miles of range. When we
pointed out an error in their EV range
calculations, they agreed that 280 mileswas
amore accurate number. That’s enough to
ease most people's range anxiety. It's far
better than the best fuel cell car.

“Wethank Michelin for putting on an open
event like the Challenge Bibendum. It is
meant for fun, and we had a great time, but
theresultsreally do mean something. They
show how varioustechnol ogies can perform,
head-to-head, outside the laboratory, closer
tothereal world. Inthisevent, our car, using
mass-produced, fully commercialized Li lon

batteries showed that electric cars are ready
to run. We entered and completed every
event, and overall thetZero came out on top.
By the way, we drove the tZero to the
racetrack from Los Angeles, over 500 miles.
That isthereal world. Asfar as| know, most
of the other entriesarrived on trailers.”

CHALLENGE BIBENDUM, considered
one of the premier global events for
advanced technology vehicles, was
established by the Michelin Group as an
objective way to bring together and test the
best available technologies for
environmentally positive vehicles. The
annual event features vehicles from major
manufacturerson three continentsand brings
together all partnersin the automotiveworld:
vehicle manufacturers, designers, energy
suppliers, technical leaders, policy makers,
universities and government organi zations.

The AC Propulsion tZero electric sports car
has set the standard for EV performance
since 1997.

Thenew super LIght verslON useslithium-
ion batteries to reduce weight and increase
range. The Lilon tZero sets new standards:
300 milerange on asingle charge, 0-60 mph
in 3.6 seconds, and 100 mph top speed.

AC Propulsion is a California corporation
dedicated to creating electric vehicles that

people want to drive. Founded in 1992, the
company develops, manufactures, and
licenses technology for electric and hybrid
vehicle drive systems. AC Propulsion has
patented and developed several key
technologiesfor electric vehicles, including
Reductive charging — a high-power bi-
directional interface betweenthevehicleand
the power grid.

See www.acpropulsion.com for more
information on the tZero and AC
Propulsion’s other electric vehicle
technology.

Resultsfor AC Propulsion tZero
Super Light versiON

2003 Michelin Challenge Bibendum

Event Score 1 Grade Pts
Award Category

1. Acceleration0-60 mph5.41sec A4
2. Braking 60-0 mph 202.83 ft B3
3. Salom 9.43 sec B3
4. Emissions zero g/mi A4
5. Efficiency 153.2 mpg A4
6. Noise 71.92 dB C2
GPA for Award Category

1st place: tzero 3.33
2nd place: 1 entry 3.17

continued on page 13
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| COMMENTARY: WHAT EXACTLY IS A HYBRID? |
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by Ryan Fulcher
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The way | see it the current “hybrids’ are
mostly a distraction from the much better
solution offered by battery electric vehicles
(BEV’s) or a grid-chargeable hybrid. The
industry is making these 100% gas powered
hybrids that are no doubt cleaner than a
standard 100% gas powered car. Butinthe
endal of thehybrids
are still dependent
ongas, and | find it
difficult to produce
my own gas.

M

A BEV, or grid-chargeable hybrid, on the
other hand can be powered by 100% clean
sources such as photovoltaic and wind. |
can go out and invest in some PV panels, or
some mini wind generators. |f you don't
want toinvest in your own PV-Power Station,
than usethe grid power. If your grid power
comesfromdirty coal, don’t blamethe clean
electric car; fix the dirty power plant!

Tell me, do you understand “exactly” how a
super-clean | CE such astheoneinthe Insight
works? Care to guess how many moving
parts there are? How could it possibly be
better to have to go to such great lengths
producing clean ICE’s, when | can teach a
3rd grader “exactly” how an electric motor

A

child could build amotor with just afew feet
of copper wire, 7 nails, and a chunk of
particleboard. So an EV drive system is
“slightly” more complex, though it can
achieve atotal system efficiency of 90% or
better. How efficient do you think my Insight
is, the best of all ICE's?

ICE = 20% efficient, Pollution, Wars,
Terrorism... or

MNMOoOA G OE

-ebrice CEgin KL, Bl ETE IO

$170,000, then
my childrenwill
spend $50,000
for their entire
lifetime. Plus |
can probably
heat my house,
keep my food
cold, and light
my patio, all for
nothing.

Or, | could buy a $20,000 ICE car each 10
years. Put fuel/ail into them at 52 weeks, 500
miles/week, 20mpg, $2/gal=$2600 each year
for fuel (at $5/gal = $6500), and about
52,000lbs of smog. That’ s$460,000 over the
course of my lifetime, and nothing to show
for itinthe end, except for the 5,200,000l bs
of pollution and some 130,000 gallons of
forever-used-up fossil fuel.

MM E N 0T

Soiar sss =l
FCV = 20% efficient (Energy to Hydrogen

50% Hydrogen to Energy 50%),
$,5$%5,5$5$,8$$ for new Hydrogen
infrastructure? or

BEV = 90% efficient, 1 moving armature,
potentially 100% Clean.

Here's how | seeit: Spend $100,000 on a
big PV or Wind setup. Spend $20,000 for
an EV. Spend $1000 every 2 yearsfor new

GIl-Zenas
BEV = <$200K and $50K for each
generation after, no pollution.
ICE = >$500K, nothing for kids but 5
million Ibsof crapintheair.

“All things being equal,
the simplest explanation
tendsto bethe right one”.
-Occam’ sRazor.

worksin amatter of 5 minutes. That same  patteries. Over my 100 year lifespan that’s Hmm, | think I’ll go for the BEV, maybe
someday my
batteries will

be H2, but till
then Lead-

s SR e
TS Al | 2D
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Acid, Nickel-
Metal-
Hydride, or
Lithium-lon
ill dofine.

L8r, Ryan

| EAA Current Events / Nov-Dec 2003

Page 3 of 32 |




Largeturnout for the Annual SVEAA Rally Variety of conversions and production EVs on display
all picturesby Will Beckett

'sBMW conversion Otmar's Porsche 914 conversion & testbed for Zilla controllers

Production Ford S10 Pickup, before end of lease Tropica EV, still going
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| SILICON VALLEY EV RALLY 2003 |

P S B A A i TS
Terry's motorcycle with battery sidecar & authegine

-Ron, Terryand ? el ped staff the information tables. . Rally participantstracking
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| SVEAA EV RALLY - PERFORMANCE CALCULATIONS |

By Warren Winovich, SVEAA, 9/27/2003

The annual Silicon Valley electric car rally
was held on September 20, 2003 on the
groundsof Palo Alto High School —achange
from the former location just across the
highway at Stanford University. The course
of thisyear’ srally was acombined highway/
city route of 2.45 miles including 1-mile
along El Camino Rea highway and 1.45-
milesthrough city streetsof Palo Alto. There
were two arteria stops along the way and
nine stoplights corresponding to 4-1/2 stop[s
per mile. A rally course with thisnumber of
stops per mile places an energy-consuming
demand on the battery pack as the car
accelerates to speed after a stop.

Therally starts at 10:00 am and continues

to 4:00 pm with a half-hour lunch break at
noon. Thisyear therewerefifteen entrants—
seven electric cars were production models
including aSolectria, three ToyotaRAV4's,
a Honda EVPlus, a General Motors EV1,
and aGM Blazer. The EV1 and the Honda
EV Plusare being removed from availability
astheir leases expire during 2003.

Theremaining electric carswere home-built
conversions. The field included an electric
bikethat entered therally to demonstrate the
long-range capahility on a single charge
during a 24-hour period. The Mike's Bike
entry had aremarkable 278-milerangeon a
single charge of the 36-volt, 90-pound lead-
acid battery. This corresponds to an
operating economy about 10 W-hrgmile—a
factor of 25 lower than economy values for
full-size electric cars.

The winner of the Silicon Valley rally for
2003 was Scott Cornell driving his 1967
Karman Ghia. Scott converted his car from
aburned-out Karman Ghiaand installed an
Advanced DC series motor, a Curtis
controller, and fifteen US Battery unitsrated
at 6-volts and 220-Ampere-hours each.
Scott’ son-board energy storageis 19.8 kW-
hrsat the 20-hour dischargerate. Hisbattery
pack weighsin at about 975 pounds. Scott’s
car completed twenty-six runs of the 2.45-
milecourse, for atotal distance of 63.7 miles.
A feature of the Silicon Valley rally is that
thedriversof electric carstake on passengers
for each run. This promotes public interest
in the potential for electric cars in today’s
driving needs — especially for everyday

commuting. The first three places in the
electric car contest are listed below.

1¢ place: S. Corndll, driving aKarman Ghia
conversion. Distance:  63.7 miles.
2" place: W. Dahlgren, driving a Honda

EVplus. Distance: 61.3 miles.
3 place: A. Deleon, drivingaToyotaRAV4
EV. Distance:  56.4 miles.

These distances correspond to 26, 25, and
231aps. Since amost all entrantswere able
to complete the 2.45-mile coursein just 10
minutes, the difference can be attributed to
the efficiency in taking on and discharging
passengersat the starting point. A continuing
source of passengers was maintained by
Mike Brown of ElectroAuto’s Conversions
— a pioneering giant with over 30 years
experienceinthe EV field. Timeand mileage
wererecorded on aleader board at the start/
finish station. These records showed that the
pick-up and drop-off of passengersrequired
about 2 minutesfor each run. Since al cars
inthetop three had sufficient energy ranging
form 19.8 to about 28 kW-hrs, time
management in taking on passengersand in
driving finesse along the course assumes
dominancein determining thewinner. Itisa
tribute to Scott’ sexperienceinrally driving
aswell asthe performance of hiselectric car
in his posting of thewinning tally.

Another way of running an electric car rally
—or, perhaps, another category —would be
to base the competition on the economy of
energy usage of the car. Economy of energy
usage—or, ssmply economy —isthe number
of watt-hours per mile recorded by the
electric car. Economy is a measure of the
overall efficiency of the design, which
includesthe driver’ sfinessein operating the
electric car. Economy can be measured by
recording the readings from the E-meter
providing the vehicle has such an instrument.
For lead-acid batteries, economy can be
measured by two simple measurements:
battery voltage before and after the
competition. This measurement can be made
at the terminals of the controller, wherethe
linesfrom the battery pack are attached.

Scott’ sKarman Ghiawasused to try out this
method. Scott filled out the entry form shown
bel ow with the pertinent information for his
ca.

Entry Form
1.Name......................... Scott Cornell
2.Vehicle................Karman Ghia, 1967
3. Battery voltage ............. Nv

15 6-volt batteries
4. Battery capacity (C/20) ... 220 ahr
5. Initial battery voltage....... 95.5v
6. Final battery voltage........ 88.7v
7. Competitor number ......... #6

The method to obtain a value for the
economy using theinitial and final voltages
of the battery pack is based on the relation
between battery voltage and the depth of
discharge. Theinitial measurement ismade
just after charging; and the final
measurement is taken a short time — 10 to
15 minutes— after completing theruns. The
short wait after the runs is to allow the
batteries to “relax”, which establishes a
uniform value of specific gravity of the
electrolyte and reestablishes the chemistry
of the plates. For lead-acid batteries, the unit
cell voltage (i.e. the nominal 2-volt cell)
variesin alinear manner with the depth of
discharge, DOD | percent. Battery
manufacturers and textbooks give this
relationship as:

V =2.117-0.150 x (DOD %/100), Volts

WhereV istheunit cell voltageand DOD is
expressed as a percentage. For a fully
charged cell whereDOD =0, the cell voltage
is 2.117 volts. For a depth of discharge of
80% - which is the limiting depth of
discharge recommended by battery
manufacturers—the cell voltagefall to 1.997
volts. For the common 6-volt battery used
inelectric cars, thiscorrespondsto 6.35 volts
at full chargeand 5.99 volts at 80% depth of
discharge. Thevoltagesvary alittle around
thesevalues, depending on specific materials
and the manufacturing methods.

For Scott’s battery pack with fifteen 6-volt
lead-acid batteries, theinitial unit cell value
iscalculated as 2.122 volts—only 5 millivolts
greater than the value used in the depth-f-
discharge relation shown above. The final
measurement of 88.7 volts correspondsto a
unit cell value of 1.971 volts(=88.7/3 x 15).
Upon substituting theseinitial and final cell
voltagesinto the depth of dischargerelation,
the indicated depth of discharge for Scott’s
battery pack isfound.
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| SVEAA EV RALLY - PERFORMANCE CALCULATIONS |

DOD = [(V, —V,)/0.150] x 100
=[(2.122 - 1.971)/0.150] x 100
= 100%

The measurementsindicate that the battery
pack of theKarman Ghiawas exhausted after
competition of the 26 runsof therally course.
It is probable that Scott could not have
completed another run. Thisemphasizesthe
importance of time management —especialy
the time spent to take on passengers.

It remainsto establish the energy consumed
in the absence of an E-Meter. The capacity
of al battery systemsdependson the average
current draw. The relation between current
draw and time to discharge the battery is
given by Peukert’ srelation —asdemonstrated
by applications over the past hundred years.

| x tP = aconstant = C/20 x (20)~*

Where C/20 istheindustry standard 20-hour
discharge capacity and p is the Peukert
constant for the battery system. (Note: Some
sources define the Peukert constant as the
reciprocal of the value used here. See, for
example, the definition of the Peukert
constant intheinstructionsfor programming
the E-Meter.) For lead-acid batteries, the
Peukert constant is0.855, and for the battery
pack in the Karman Ghiawith the capacity
of 220 ampere-hours, the Peukert relation
becomes:

| x 1985 =142.5

By simple algebraic manipulations, the
Peukert equation can be cast into an
expression that gives the capacity in terms
of the average current draw only.

C(1) = 330.4/(1,,)°™ = 220 Amp-hrs

This relation shows that the capacity
decreases as the average current draw
increases. (Incidentally, thisequationisthe
basis for the familiar E-Meter on the
instrument panel in the electric cars.) For
Scott’ s battery pack, for example, when the
current draw is 11 amps—the 20-hour value
—the equation gives the capacity as

C(11) = 330.4(11)°™ = 220 Amp-hrs

However, when the current draw is40 amps,
say, the capacity islower.

C(40) = 330.4/(40)°17° = 176 Amp-hrs

How, to find the energy consumed by Scott’s
Karman Ghiaduring theraly runswherethe
total distance was 63.7 miles, simply
multiply the indicated depth of discharge by
the product of the average voltage and the
capacity. That is,

Energy consumed
= (DOD, %/100) x V x[C(l,,),
Waett-hours]

Since the distance was 63.7 miles, the
economy for the Karman Ghia from
conditions of the rally course is found by
dividing the energy consumed by the
distance.

E, economy = energy consumed/distance
=16210/63.7 = 254 W-hrsg/mi

Recall that the average current was assumed
to be 40 amps. This assumption can now be
verified. The records from the leader board
establish that Scott completed the course of
2.45milesinjust 10 minutes. Thisgivesthe
average velocity:

V., = 2.45/(10/60) = 14.7 mph

Now, the average power is merely the
product of the economy and the average
velocity. That is,

P,=ExV_ =254x147
= 3734 Wats

Theaverage current isfound by dividing the
average power by the average voltage of the
battery pack of 92.1 Volts [= ¥ (95.5 +
88.7)]. This gives the magnitude of the
average current during therally runsas:

g = Podf Vg = 3734/92.1
=40.5 Amps

Thisisalmost equal to the value assumed to
perform the cal cul ations. Consequently, the
calculated resultsarevalid. (Notethat if the
average current found by this checking
procedure were very different from the
assumed value, aniterative cal culation would
be made until agreement was attained.)

In summary, Scott’ swinning distance of 63.7
mileswas accomplished with aperformance

of 254 Watt-hours per milefrom hisKarman
Ghia. Measurements of theinitial and final
voltages of the battery pack indicated that
the depth of discharge was 100% after the
26" lap. Asapoint of comparison, General
M otos quoted the performance of their EV1
as 240 W-hrg/mi for “ everyday” driving with
stop-and-go’s. This value is in good
agreement with the value of performancethat
Scott obtained with his Karman Ghiaunder
similar driving conditions.

Thefact that Scott won by asingle lap over
the Honda EVPlus with its nickel metal-
hydride battery pack is a tribute to his
expertiseinrally driving. It isalso atribute
to his good-looking, shiny, bright red
Karman Ghiathat attracted aready seriesof
passengersto runtheraly course. The higher
stored energy in the production modelswith
nickel metal-hydride battery packs should
certainly have allowed themto travel farther
than acar with lead-acid batteries of similar
total weight. Even then, with a high-tech
battery, rally winners must depend on their
ability to run the course with aready set of
passengers eager to ridein an electric car.

The method in which the economy of the
vehicleiseither measured by an E-Meter or
measured by the voltage drop over therally
as described here is another method of
selecting a winner of any electric car
competition. An advantageous feature of
employing a measurement of the economy
of the car is that it emphasizes the
optimization of the design options of the
vehicle. This will result in a steady
improvement in home-built conversion
technology for future electric cars.
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| SHOP TALK - CONVERSION WORKSHOP |

CONVERSION WORKSHOP, STEP 19
SUSPENSION MODIFICATIONS

By Michael P. Brown, ¢c 2003

How to modify the suspension to accept the
added weight of the batteries is one of the
most important parts of the electric vehicle
conversion process. It's easier to deal with
if it comes up early in the design/planning
stage, rather than when the completed
conversion is sitting on its original
suspension, fully loaded with batteries.
When this happens, the car is often sitting
high on one end and low onthe cther. Or it's
down to the bump stops on both ends,
looking like alowrider, with no way to get a
jack under it to raiseit and fix the problem.

No matter when in the conversion process
you make these modifications they must be
done correctly to provide the safety and good
handling necessary for a good conversion
EV. Some of the material in the following
articlewas covered earlier inthisseries. Just
look on it as areview.

Gross, Curb, and Axle Weights

The suspension modification process starts
before the conversion process. If the donor
car is still running, take it to apublic scale
and weigh it. Take one weight with just the
front wheelson the scale, then pull it al the
way onto the scale for the total weight, and
finally pull the car forward until only therear
wheels are on the scale and weigh that end.

If the car doesn’t run or you can’t locate a
scale, find the gross vehicle weight (GVW)
and the gross axle weights (GAW) given on
asticker on thedriver door jamb. The gross
weights represents the maximum allowable
weight for the vehicle with passengers and
cargo, fully loaded. Use these numbers to
figure the front-to-rear weight distribution

percentages.

Then, find the curb weight of the car in the
owner’s manual, factory manual, or a car
magazineroad test. Thisisthe actual weight
of the vehicle itself, unloaded. Use this
number to calculate the front and rear axle
curb weights according to the previous
distribution percentage.

Next, subtract the measured or calculated

axle curb weights from the Gross Axle
Weights, and find out how much weight
capacity you have to play with. In such
calculations, | disregard the difference
between the internal combustion (IC) parts
removed and the electric vehicle (EV) parts
that replace them as there isn’t that much
difference. The electric conversion
components (not including batteries) for a
VW Rabbit weigh only about 190 pounds
less than the IC components that get
removed.

Compare the weight and location of the
batteriesin your proposed battery layout to
the amount of carrying capacity available.
Thiswill tell you how much you will have
to beef up the springs to accommodate the
batteries. It might also point out that putting
all the batteries in one place because you
have the available space could lead to a
dangerous overload. This could be avoided
by spreading them throughout the car in
smaller packs, and maintaining theoriginal
front-to-rear weight balance, even though
you are carrying more than the original total
weight.

Ride Height

The second thing to do before you start to
convert the car is measure the ride height.
Returning the car to its original ride height
after the conversion isimportant becausethe
whesl alignment specificationsare based on
the car being at a specific ride height.

Thismeasurement is
most easily
accomplished by
running a tape
measure from the
ground up past
center of the wit
to the bottom of
wheel opening ir
fender. Dothisol
four wheels. Tt
will  be s
difference in tF
measurementsfr
to-rear and side ._

side. Knowing what these differences were
will let you know whether any differences
found after the conversion were there
originaly or introduced in the conversion
process. If thereisadifference of two inches
or more side-to-side, check for possible
frame damage from an accident.

Record theresultsin your project notebook,
along with the weights we talked about
earlier. Keeping a project notebook with
important numbers like thisin it prevents
frantic searches months later for the scrap
of paper you wrote them on at the time you
did the measuring.

Re-measure After Conversion

After the conversion is done, drive it back
and forth a short distance to settle the
suspension, measure the ride height again,
and record the new measurements in the
project notebook. Look at the EV. Isone end
higher than the other? Or isthe EV looking
likea“lowrider,” with both ends at the same
level? Is there still some give in the
suspension? Is there any interference
between the tires and the body or frame?

Is there no radical difference between the
front and rear ride heights, some suspension
travel left, and no interference between the
tires and the body? If so, and if the public
scale you used at the start is close by, you
might carefully drivethe EV toit and repeat
the weighing process.
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| SHOP TALK - CONVERSION WORKSHOP

If the EV isundrivable, you will haveto work
with an estimate of the amount of weight
added and the measured amount of ride
height lost to determine how much theload
carrying ability of the suspension must be
increased. When we were developing our
Voltsrabbit kit, we had new springs made
based on the amount of ride height we
needed to get back and the weight of the
batteries added to the front and rear of the
ca.

Coil Springs & McPherson
Struts

Now that we know what we have to do, how
do we do it? For cars with coil springs or
McPherson struts, the first place to look is
your car’s manufacturer. Is there a heavier
model in their line-up whaose springs might
interchange? The wagon version of your
coupe will have heavier duty springs. Use
the dealership parts department to identify
which springs you want, but search the
wrecking yards to locate and buy them, as
they will most likely be expensive special
order items at the deal ership.

A second option is the aftermarket. Your
local parts house will have catalogs listing
heavier duty springs for applications like
trailer towing or increased load carrying
ability. Seewhat they might list for your car.
(Note: if during al of thisresearch you find
afriendly, helpful, and knowledgeabl e parts
man, abag of chocolate chip cookiesgoesa
long way toward keeping him that way.)

The remaining possibility is the most
expensive but most effective way to handle
the increased weight: custom springs.
Custom spring manufacturers can be found
in the Yellow Pages of most major cities
under the heading Springs; Automotive.

The spring shop will want to know how much

you want to raise the car, how much weight
was added, the spring rate of the existing
spring, and what style ends the spring has.

You can supply the first two from your

measurements and weighing sessions, and
thelast two by sending one each of your old
springs as an example. Given the data and
examples, agood spring shop can wind you
abolt-in replacement spring that will restore

Electro Automotive

BooKS: including Convert It, the hands-on how-to manual.
Videos: from introductory to technical.
Components: Advanced DC Motors, Curtis/PMC Controllers,
taperlock adaptors, and much more.

KitS: Universal kits to fit any suitable chassis, and custom bolt-in
Voltsrabbit and Voltsporsche Kits for plug-and-play convresion.

For catalog, send $6.00 to:
Electro Automotive, P.O. Box 1113-CE, Felton, CA 95018-1113

Or visit us on the internet: http://www.electroauto.com/

Email: electro@electroauto.com

Phone: 831-429-1989
Fax: 831-429-1907

your ride height and handle the increased
load. Expect to pay from $150 to $200 per

spring.
Don't Go There

There are a so some options you should not
use to increase the car’'s weight carrying
capacity. Coil spring “helpers’ soldin chain
auto partshousesand mail order catalogsare
metal blocks that are wedged between the
spring’ scoilsto keep them from compressing
under load, in theory at least. In fact, they
usually fall out when the car hitsabig bump
or gets jacked up. Besides, even if they
stayed put, they are effectively preventing
the spring from doing what it i s supposed to
do, which is compress and expand.

Another thing to avoid is “racing springs.”
These are almost always designed to lower
the car, at the same time providing enough
spring rate to keep the tires firmly planted
onthetrack. Thisis something the EV, with
itsincreased weight, doesn’t need hel p with.

A word about handling McPherson struts:
The springsare held on the strut under high

Since 1979
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compression by one nut. Never attempt to
remove that nut without securing the spring
inasuitable spring compressor. The sudden
release of spring energy can result in severe
injury. Take the struts to a shop that works
on your make of car and have them change
the springs. At the same time, install new
heavy duty shock absorber inserts (moreon
shock absorbersand insertslater), using the
speciaized tool they have for that purpose.

Leaf Springs & Air Shocks

For cars and trucks with leaf spring rear
suspensions, start by searching at a
dealership partsdepartment for springsfrom
aheavier duty mode of the same car or truck.
The aftermarket parts house is aso a good
source, especially for trucks, as there are
several companiesthat make overload spring
kits for trucks. (These may also be called
“helper” springs, but unlike coil “helpers,”
these actually work. Get good ones, not
cheapies.) The custom spring option is still
avallableif al elsefails.

An option for leaf spring and some coil
spring rear suspensionsistheair shock. This
isashock absorber with an air bladder built
over it which, when inflated, adds load
carrying ability. They will work on coil
spring suspensions as long as the shock
absorber does not run through the center of
the coil spring. | used air shockson onetail-
heavy car to raisetherear end totheorigina
ride height. In the process, the front ride
height dropped back to exactly whereit was
supposed to be. The car wasdriven daily for
ten years and there were no problems with
theair shocks.

Torsion Bars

For vehicles with torsion bar suspensions,
such asair-cooled VW and Porsche products

and some Japanese
pickup trucks, things
arealittledifferent.

For Bugs, the front
torsion bars aren’t
easily adjustable.
Heavy-duty coil
springs that fit over
the shocks are
available, and canbe
installed to help the
torsion bars. (Super
Beetles don't have
torsion bars, they
have M cPherson struts, which we addressed
earlier.)

The Bug rear is adjustable by changing the
position of theinner and outer splines of the
torsion bar. Heavier duty rear bars are
available from aftermarket suppliers.
However, in my opinion, the rear suspension
isbest handled with air shocks.

The Porsche front bars have an adjustable
stop, and heavier bars are available if you
need more load carrying ability. With the
exception of the 914, therear bar adjustment
is similar to the VW, and aftermarket bars
are available. The 914 doesn’'t have rear
torsion bars, but aftermarket heavy duty rear
coil springsare availableto replace the stock
ones.

Thefront torsion bars of the Japanese pickup
trucks are adjustable, and since most of the
batteries go under the bed of the truck, this
adjustment is usualy enough. If, however,
the bars are adjusted as far up as they will
go and you haven't got your ride height back,
asearch at the deal ership parts department
and aftermarket parts house might be in
order.

Shock Absor b-
ers

Another part of al
the  suspension
systems mentioned
above which
requires attention is
the shock absorber.
The name “shock
absorber” is a
misnomer. A shock

absorber isreally an oscillation dampener.
When the springs, which are carrying the
weight of the car, compress and expand to
diminish the effects of bumps in the road,
the shocks provide resistanceto the springs
natural tendency to continue compressing
and expanding.

Sincethespringsinan EV arecarrying more
weight, it's a good idea to have a heavier
duty shock absorber. | use the KYB brand
gas-illed shock absorber in my cars, but any
major brand gas-filled shock will do.
Replaceall four shocks when you are doing
the rest of the suspension modifications to
keep from having to do parts of the same
job twice. On carswith the McPherson strut
suspension, you might haveto buy thewhole
strut with the gasfilled shock built in.

Do It Right!

Suspension modification is not the most
glamorous part of the conversion process,
but it isone of the most important. A properly
modified suspension makes the difference
between asafe, usable, pleasant-to-drive EV
and amonster that nobody could love.

This has been an overview of a complex
subject and | could not possibly cover it in
full detail. If you have a specific praoblem,
contact meand I'll seeif | can help you.

Next issue we will look at the care and
feeding of your new EV. See you then.

Mike Brown, Electro Automotive, PO Box
1113-HP, Felton, CA 95018-1113 *
831-429-1989 * Fax: 831-429-1907 *
mike.brown@homepower.com *

WwWw.€el ectroauto.com a7,
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THE HYDROGEN REPORT

By John R. Wilson, Ph.D. & Griffin Burgh
TMG/The Management Group

Why (Not) Hydrogen?

Hydrogen, at about 18 atomic %, isthe most
common element in the earth’ s crust, but it
does not occur in its elemental form. For
commercia use, hydrogen must be extracted
from those naturally occurring resourcesin
which it is abundant. These include water,
natural gas, crude oil, coal, cellulosic
biomass and sucrose. Hydrogen is not an
energy source but, like electricity, is only
an energy carrier. This has a profound
impact on how and wherewe decide to make
and use hydrogen.

Pure hydrogen burns to form only water.
Sinceit isagas, hydrogen is often thought
to be easily transported from the point of
manufacture to the point of use. In reality
the transportation, distribution and delivery
of thegasall present anumber of difficulties.
Hydrogen is currently the fuel of choice for
fuel cells and can also be used to replace
gasoline in a suitably modified automobile
combustion engine.

Given its long history as a fuel gas
component, why ishydrogen not already in
use for transportation, home heating and
other similar applications? There are several
reasons, which are summarized here and
discussed in more detail in aseparate white

papert:

Hydrogen isa secondary energy source
likeelectricity. It must first be extracted
from those materialsin whichit occurs.
In all cases, thisrequires a substantial
investment of energy - energy that today
must be obtained from another, typically
non-renewable and ‘dirty’ source such
asail or coal.

The best-known method of
manufacturing hydrogen is the
electrolysisof water, but thisrequiresa
large amount of electrical energy and
the resulting hydrogen is prohibitively
costly, even with low-cost power. The
process also produces a large amount
of oxygen (by weight, about 8 timesthe
amount of hydrogen produced), which
isinlimited demand.

Sources such as conventional coal, oil

or gas-fired power stations generate
pollutants and thus defeat the
objectives of using hydrogen —energy
independence and a cleaner
environment. Clean, renewable
electrical energy such as that from
solar or wind generatorswould beidesl
if it were available on the large scale
and at thelow cost that will be needed
to support amajor hydrogen economy.
Nuclear energy is both clean and
relatively inexpensive, but additional
nuclear generating capacity isunlikely
to meet with public approval in the
U.S. Hydroelectric power is the most
appealing, but few new hydro plants
arebeing built duetolocal objections.

All other actual and proposed methods
of hydrogen production involve
thermochemical water-splitting —the
reduction of water (as steam) by agents
such as carbon or hydrocarbons at
elevated temperatures. These
processes are by no means' clean’ but
in the near term they may be the only
practical choice currently availablefor
hydrogen production onthelargescale
required. Reforming technology now
exists (a) to convert inexpensive
hydrocarbons of high hydrogen
content (methane, even gasoline) into
pure hydrogen by thermochemical
reforming and (b) to remove and, if
necessary, permanently sequester the
carbon. This is a far less energy-
intensive clean route to hydrogen than
electrolysisand theresulting full-cycle
emissionsare much lower.

Classical reforming technology uses
natural gas as a feedstock to make
hydrogen. In North America, natural
gasis now (2003) in very tight. U.S.
proven and immediately exploitable

gasreservesareforecast tolast lessthan
tenyears—i.e, they will berunning out
at the time when they are needed for
large-scale hydrogen production. Deep-
sea offshore gasand imported liquefied
natural gas (LNG) arelikely to become
important new sources, but only at a
premium price. It appears that any
hydrogen economy cannot depend on
natural gasasasource of hydrogen and
the energy needed to makeiit.

An alternative natural resource that is
readily available and of whichthe U.S.
has perhaps asmuch as 400 yearsworth
of reserves is coal. Hydrogen (or a
synthetic natural gas) can be
manufactured from coal by one of
several gasification technologies that
use oxygen (or air) and water (note that
all coal-based hydrogen processes use
water, itself projected to be in short
supply). The best of these use carbon
sequestration by reaction with dolomite
or lime to capture any CO2 produced.
The CO2 can be recovered and sold or
permanently sequestered. Recent
economic analyses funded by the
USDOE indicate that zero emissions
coal (ZEC) technology will become a
very important hydrogen source if the
hydrogen economy is ableto overcome
the other barriersthat it faces.

Hydrogen has a very low volumetric
energy density (energy content per unit
volume), whether as liquid, gas or
compressed gas. The liquid must be
cooled (at very high energy cost), stored
and transported at cryogenic
temperatures. Even theliquid contains
only one-third of the amount of energy
contained in the same volume of
gasoline (see table). Hydrogen can
compete (but not very well) only when

GHYV per Liter for Various Fuels

Fud Pressure, bar/psi GHV, MJ/Liter
Liquid Octane (~ gasoline) Ambient 335
Methane (gas) 800/11,600 325
Propane (liquid) Ambient 25.2
Methanol (liquid) Ambient 175
Hydrogen (gas) 800/11,600 10.2
Hydrogen (liquid) ~200 psi at -240 OC 10.0
Methane (gas) 200/2,900 8.0
Hydrogen (gas) 200/2,900 25
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transported or used asagasat very high
pressure - or asaliquid - in very costly
hardware.

Because of its low energy density,
considerable energy must be used, not
only to manufacture, but also to
compress and/or store hydrogen and to
move it through pipelines at high
pressure. When all energy requirements
are considered, much more energy is
required to make and deliver hydrogen
than can be recovered from it. A far
better alternative for transportation and
delivery isahigh hydrogen/low carbon
content carrier like methanol, methane
or even ammonia (NH3).

At least three times the volume of
hydrogen must be moved compared to
natural gasat the same pressure, leading
to much higher pipeline velocities and
hencefrictionlossesthan for natural gas,
notwithstanding the lower viscosity of
hydrogen at ambient pressure.

Most fuel cell and other hardware that
currently existsto utilize hydrogen are
prohibitively costly. Only the internal
combustion engine, modified for
hydrogen, offersareasonablecostinthe
near term, but, at 30% or so ‘ best case’
thermodynamic efficiency, isonly about
half as efficient as current ‘best case’
hydrogen fuel cell technology with
waste heat recovery. Fuel cell power
systems for cars are projected to cost
about ten timesasmuch asatypical auto
engine, even in mass production.
Efficiency claims vary widely and are
rarely substantiated, but real
efficiencies, when all auxiliary systems
areallowed for, appear to be only about
35% at high loads, 50% or so at low
loads.

Thekey issue addressed in this paper is
not the cash cost of hydrogen, although
that should obviously be as low as
possible. It is the energy consumed to
produce, compress, pump, liquefy (if
appropriate), distribute and deliver the
hydrogen. It is easy to come up with a
realistic scenario in which the energy
investment required for this is
substantially greater than the
combustion energy that can be

recovered from the hydrogen. Hydrogen
is a poor choice of alternate fuel,
particularly given the other choices
available.

Because of its long history of
involvement in major industrial
accidents (most of them not reported in
the media), the use of hydrogen in
vehicles owned and operated by the
public is viewed by many experts (the
authors included) with some alarm.
Substantial safety and legal liability
issueswill beraised by the proposed use
of hydrogen, especially in the auto
industry. Discussion of safety, codes of
practice and the like is only just
beginning and may indefinitely delay
the introduction of hydrogen fuel for
public use.

Discussion

In our white paperl we show that the
technology required to support an
economically and technically viable
electrolysis-based hydrogen economy is not
available today. What is needed is fairly
clear, but the fundamental laws of chemistry,
physics and thermodynamics set some of the
barriers to success and WILL NOT be
overcome. There are also huge economic
barriers to be overcome, especialy those
involving capital costs. Theseareso high that
electrolytic hydrogen, for all itsvirtues, will
never be acommercially viable option on a
largescale.

Hydrogen manufacture by one of severa
alternative thermochemical methods (all of
them devel oped by the ail, coa and chemical
industries) allows much more efficient use
of energy when making hydrogen. However,
itwill awaysbeenergetically moreattractive
to deliver the hydrocarbon (such asmethane,
methanol or natural gas) to the end user for
direct use or on-site conversion into
hydrogen. With additional investment,
thermochemical processes could be operated
with zero emissions. The cost and/or
environmental penalties associated with
producing hydrogen may be acceptable only
if society is willing to pay a high price in
both cash and inconvenience for the cleaner
environment and the better use of fossi| fuels
that can result. Sofar, thereislittleevidence
that thisisthe case.

The apparent best process choice is coal
gasification to hydrogen, methane, methanol
or asubgtitute natural gas (SNG). Hydrogen
may be a good choice only if thefuel gasis
to beused locally, and not for transportation.
Otherwise amethanol or SNG product isthe
preferred choice because it can be
transported and delivered at much lower
cost. These fuels contain carbon and may
require conversion to hydrogen and/or
carbon sequestration at the point of use.

Although hydrogenistechnically feasibleas
a fuel in multiple uses (as it has been for
almost two centuries), it is not, in most
circumstances, economically feasible.
Neither isit a“good fuel” despite the many
claims made to the contrary. In most
instances, thetota energy cost of producing,
compressing, liquefying, transporting and
delivering it to the user will be far higher
than the energy recovered from it. In
addition, it is inconvenient and often
dangerousto use. Sinceit must be madefrom
other energy resources, it makes no
contribution whatever to energy
independence and almost no real
contribution to eliminating or minimizing
environmental issues- that all hasto be dealt
with at the hydrogen or energy
manufacturing plant and is independent of
the choice of fuel.

Conclusion

Hydrogen has been greatly oversold by
‘evangelists’ in the USDOE and el sewhere
and also by the environmental lobby. We,
on the other hand, find that The Emperor
Hydrogen has no Clothes (with apologiesto
Hans Christian Andersen).
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| COVER STORY - TZERO HIGHEST GRADE AT BIBENDUM |

Continued from page 1

3rd place: 4 entries 3.00
Information Category
7. Local CO2 zero g/mi A4

8. Well-to-Wheel CO2 (min) zerog/mi A 4

9." (max) 23.09 g/mi A4
10. Range 241.70 miles C2
GPA for Award + Info

1st place: tZero 3.40
2nd place: 1 entry 3.20
3rd place: 1 entry 3.10

Bench Racing the 2003
Michelin Challenge Bibendum
with AC Propulsion President,
Tom Gage

Anytime peoplein carsget near aracetrack,
thingsget competitive. It struein racing and
it'strue for The Challenge Bibendum even
though it is intended as a low-key event.
When strategies and plans collide with the
unexpected, feelings can get intense. After
the race it's fun to sit back, cool off and
analyzetheresults. It’ sespecially funwhen

leapt out of the car screaming at anyone
within earshot “ Thisisnuts! They timed me
at 9.2 seconds’. It turned out the GPS-based
timing system they were using had problems
on some of the cars and gave results that
might charitably be called inconsistent. After
various reruns and negotiations we were
assigned a 0-60 time in the fives. It is not
really meaningful but we do get the A.

Braking: The braking test used the same
equipment as the acceleration test and
suffered from the same inconsistency.
Driving expertise also plays a role in the
braking test, especially without ABS. Getting
the shortest stopping distance takes some
practice and although Alan has more time
than anyone driving the tZero, he doesn’t
practice panic stops very often. Infact, with
the powerful regenerative braking controlled
by the accelerator pedal, the brakes do not
get much use at all. Asit turned out, only
three entries earned an A for braking, so
whether it was the test equipment or the
driver, we can’t betoo upset with theresult.
Next time though we' Il go for the A.

Slalom: Thedaom test wasrun at about 30

mph, which put thetZero in the heart of its
torque curve. Add low center of gravity,
lightweight, and good steering, and thetZero
should begood at dodging conesinaparking
lot. Not as good as we had hoped, it turned
out. First our traction control prevented
wheel spin but limited torque too much.
Second, although my racing experience
recommended me as the driver it did not
overcome my tendency toward lamenessin
daom-typeevents. Wegot aB. Again, only
threecarsgot A’s, but in thistest we should
have gotten one too.

Exhaust: Emissions At the Bibendum, there
was much talk of the fantastically effective
emission control systems developed for the
SULEVs, PZEVs, and AT-PZEVs. These
systems have evolved as the result of truly
monumental effortsby automakersthat have
consumed decades and billions of dollars,
and they have achieved incredible results—
virtually zero emissions from the tailpipe
guaranteed for 15 years. Still electric cars
achievetruly zero emissionsunder al types
of driving, with no time limit. So thetZero
got an easy A, no questions asked.

the results are as
good as ours were
withthetZero.

Acceleration: As
one might imagine,
after measuring
several 0-60 mph
test runs in the 3.6-
second range, we
were confident
going into this one.
We knew that
carrying apassenger
and using tires with
at least 75% tread,
both required by the
rules, would slow us
down. Wealso knew
that thethreshold for
an A grade was
around nine seconds,
so we did not have

much to worry

about. We were| 45 kW rated 9,700 RPM $1.995
wrong. Alan

Cocconi wasdriving

and after his two | Metric Mind Engineering (503) 680-0026

runs he came in,

AC induction motors
Water cooled

18 kW rated 10,000 RPM
30 kW rated 9,700 RPM

Dependable

100 kW power inverters

Regenerative braking

Integrated 60A/90A DC-DC converter
Water cooled
Main contactors and throttle pot included

All supporting hardware and software included

Fully programmable

18 kW

AC Drive Systems for EV from SIEMENS
Reliable

Affordable

30 kW 45 kW
$3.295 $5.495
www.metricmind.com
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|  COVERSTORY - TZERO HIGHEST GRADE AT BIBENDUM / FIRST PLUG-IN HYBRID - RENAULT KANGOO |

Efficiency: Thisevent wasfun. Each entrant
drove around the racetrack for 101 miles (52
laps) whiletrying to maintain at least 45 mph
and use aslittle energy as possible. Even at
45 mph, Infineon Raceway challenges the
car and thedriver and the best strategiesfor
efficient driving took some planning. Alan
Cocconi drove the tZero with tZero
aficionado and engineer extraordinaire
Martin Eberhard in the co-driver seat.
Between them they covered the distancein
just two hoursfor a50 mph average, passing
just about everyone at least once and using
21.7 kWhinthe process. That calculates out
to 153 mpg using the 33.8 kWh per gallon
energy equivalent specified in the Bibendum
regulations.

On awell-to-wheelsbasis, even alowing for
the losses from fossil fuel generation of
electricity, the tZero till achieves over 50
mpg equivalent. That is better than any of
the highly efficient gasoline hybrids were
able to achieve over the hills and turns of
the Infineon racetrack, and the tZero was
running at 5 mph above the required
minimum!

Noise: Thisoneis hard to figure, we got a
C. Noise was measured under maximum
acceleration from 30 mph by microphones
placed 7.5 meters from the path of the
vehicle. There were some problems with
background noise caused by venting of
hydrogen refueling storage tanks, but the
officialstried to work around that. Thereis
tirenoiseasthetZerotiresgrasp for traction
at a controlled slip of about 2 mph under
0.7 g acceleration. Still, we expected to get
aB at |east.

Certainly the tZero would have made less
noiseif it accelerated as sedately asthe cars
that scored an A onthe noisetest. Next time
we'll try harder.

CO2 Emissions. Emissions of CO2 are
calcul ated from the efficiency test result and
from the type of fuel used. As an electric,

the tZero emits zero CO2 locally — a grade
of A. Sinceéelectricity can begenerated from
renewables, the minimum well-to-wheels
CO2 emissions for the tZero can be zero —
another A. Even when the electricity is
generated by burning fossil fuels, thetZero
is so efficient that maximum well-to-wheel

CO2 emissions are still low enough to earn

yet a third grade of A. This is in direct
contrast to the hydrogen-fueled cars. They
all got Dsfor maximum well-to-wheel CO2
emissions because the hydrogen fuel cycle
uses so much energy.

Range: Based on the efficiency test and the
energy capacity of thetZero’sLilon battery,
Michelin scored our range at 240 miles, a
great result for any EV, but still a C in the
Bibendum grading, and well below the 260
mileswe had actually driven on our way up
from Los Angeles before stopping to
recharge in Paso Robles. Also it seemed to
be a miscalculation by us. Alan and

Martin had set their speed in the efficiency
runto be asfast aspossible and till leave a
comfortable margin to achieve 250 mile
range, the threshold for a B grade. As it
turned out, the miscalculation was
Michelin’s. They had calculated range by
dividing battery capacity by total energy
consumptionincluding charging losses. After
we explained that charging loses affect
overall efficiency, but not range because they
occur upstream of thefuel tank (i.e. battery),
Michelin agreed that they had understated
our range.

Our onboard data logging shows the tZero
averaged just under 180 DC Wh/mile from
the battery on the efficiency test. Thiswould
givearange of 280 miles, afigure consistent
with our real world results, and worthy of a
B from Michelin. That B will boost our
overall GPA to 3.50.

{ nice @ nica @ mica (B
Li-lon 0

Note that the tZero battery pack consists of
8,600 Li-lon cells. These cells are know as
18650, which describes the size: 18mm
(0.71")diameter by 65mm (2.55") length.
Thisissimilar to astretched AA consumer
battery. Each cell stores 2000mahr (2.0ahr)
at a nominal 3.6v, or equa to 3 NiMH or
NiCd batteries.

Renault pressrelease

Abstract

Successor of a large family of research
programs and electric vehicles, the Kangoo
isconceived to suit thevarious usesin cities.
This new Renault electric vehiclewill offer
areal answer to the main urban and sub-
urban transportation needs. Proposed in light
commercial vehicle or, as a passenger car,
with or without range-extender, the Kangoo
has enough assets to attract many users.

All components (in particul ar, the batteries)
are integrated into the vehicle without any
alteration of its useful space or its
appearance. Theon board el ectric generator
banishes problems of range capability that
the classic electric vehicles may have.

Afterthought of Renault electrical
engineering the Kangoo is making major
headway in electric vehicles. This new
generation of vehicle shows a number of
significant achievements. The challenge
behind the electric Kangoo project was to
develop an electric vehicle offering comfort
comparable to an internal-combustion-
engine vehicle in the same segment, and
accel eration compatiblewith integration into
normal road traffic. Therefore, in order to
preserve on board energy, the project would
specify adesign-limited top speed.

Actually existing as Gasoline, Diesel, LPG
and NGV versions, Kangoo will show uptwo
new models, electric passenger car and
electric light commercial vehicle.

Main specs of Kangoo:

Payload: > 450kg/ 1850 kg (GVW)
RangeEV version: 100 km
(NMVEG cycle)

RangeREversion:  >200km
(NMVEG cycle)

Top speed: >100Km/h

Acceleration: 85s(0-50km/h)

To meet these objectives, Renault has
achieved progressin five key areas. battery
integration, power-train efficiency,
sophisticated energy management, versatility
of vehicle, an extended range.

Long-life batteries
Kangoo will be equipped with NiCd battery
system, in the light of previous programs
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Renault has already developed substantial
know-how in nickel/cadmium batteries,
which have proven their reliability on
volume production vehicles. Nevertheless,
the Renault Company would capitalize its
research work on Lithium technology,
because that seems to offer considerable
promise on a medium-term time frame.
Consequently, if the Lithium technology
succeeds, then Kangoo will be equipped with
it.

Lithium battery technology isvery attractive
in terms of specific energy storage.
Nevertheless safety and reliability hasto be
improved with comparable no-sophisticate
NiCd battery system unit.

Main specs of Kangoo battery:
Battery type: NiCd
Cooling system: air-cooled
Weight batt. /system: 320 kg
Energy: 100Ah

Suitable Vehicle structure

Special vehicle layout was tailored to take
present and forthcoming generations of
components and battery units. The vehicle
structure has been optimized to
accommodate forthcoming developmentsin
electric components but also to meet
automobile safety requirements. The
vehicle’'s mechanical structure was guided
by optimization of batteries size. With this
in mind, formats and weight of batteries
located under the floor.

The engine bay layout housesthe four main
sub-units: electric motor, electronic device,
an on-board static charger and an on-board
electric generator.

Main dimensions of vehicle:
Length: 3.99cm
Height: 1.99cm

maxi 1.98 m '

3.0 cubic meter
> 450 kg

Effective volume:

Payload:

An AC Power-train

RENAULT hasdeveloped alightweight and
efficient AC synchronous motor in
conjunction with a specific reducer. In this
way power and speed are modulated by a
computer-controlled inverter, which
dispenses gearbox. Improved rolling
resistance together with an improved
regenerative braking, result that the global
efficiency is up by 15% compared to
previous versions.

Main specs of motor/reducer:

Power: 15/30 kW
Reductionratio: 8
Weight: 59 kg

Special drive
control system
Advanced
engineering
techniques were
applied to develop
an electrical system
that would be
capable of
efficiently managing
energy and power
transfers. Other

S S5 11

notable electrical engineering achievements
include the battery charger, the DC/DC
converter and the sophisticated battery
management unit, which featuresabuilt-in
contactor that disconnects power in case of
crash and fuses ensure risk-free during
handling and maintenance.

Significant progress has also been
accomplished in simplifying and
rationalizing the micro control system.
Which ones include the motor control, the
battery management as well as driver
interface through accelerator / brake pedals
and dashboard.
Main progress:

A unique electronic device

Easy manufacturing

Easy power-train maintenance

Weight: 32 kg

On-board €electric generator

This new vehicle already enjoys direct
benefit from advanced electrical
technologies (charger, converter, etc) but
also from standard vehiclesfrom which are
inherited: alternators, injection device, and
catalytic exhaust system. Kangoo, equipped
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| FIRST PLUG-IN HYBRID - RENAULT KANGOO |

with an on-board generator hasincreased the
range capabilitiesthat provide afundamental
change of the vehicle behavior. In return
these advanced auxiliariestake the stress of f
who no longer have to change usual habits.

Main specs of on-board generator:

- Two-cylinder engine 500 cc
Catalytic exhaust system
Alternators: 2X 6 kW

Working optimized to constant speed

User / city requirements

Tailored to present and forthcoming electric
power requirements, based on standard
cradle/body of Kangoo, existingin many IC
versionsthat allowing quality standards and
tooling investment sharing. Roughly, electric
versions benefit the same options available
inthethermal product range. Thus, proposed
inlight commercial vehicleor, asapassenger
car, with or without an on-board generator,
the Kangoo has enough features to seduce
many users.

Main progress:

- Two versions: pure electric & range-
extended version
Offers the same ‘effective volume' as
thermal-engined versions
Benefits the same options availablein
thethermal engineversionsrange
Increase significantly the range
Availablethewholeof theday in urban/
sub-urban use.

Additional information by Schacher| Jens

The new Renault Kangoo Elect'road plug-
in serial hybrid isnow availablefor salein
France.

ThelCEisactivated by thedriver for longer
distances or if he fears to run out of juice.
Then, the generators can either take some
load from the batteries, recharge the batteries
if the motor needs less power than the they
deliver, or even power the motor aoneif the
batteries are completely empty. There are
several more useful features, like an
"overdrive" button for short bursts of torque,
a "winter mode" switch (probably reduces
torque for accel eration and regen braking),
and atimer to pre-heat the vehiclein winter
if it's plugged in. Sorry, an AC is not
available.

Renault France does barely mention the
Elect'road on their french website
(www.renault.fr), and, asfar as| know, they
haven't had any ad campaign as normally

when a new model comes out. Renault
Germany has already decided not to sell it
here because of "no demand". What a
surprise that there's "no demand” for a
vehicle only a few hundred people in
Germany know that it even exists!

For 3 month I'm still waiting to test this
famousavailability...

First visit | heard something like that:
“Renault ??? producing an electric vehicle
?27? no you must be wrong, ask at peugeot
dedler!

Second one | heard: “You were right, we
have produced few clio and rapid electric
but it stopped, sorry try the secondhand
market...

Third time: "I heard something about a
kangoo electric but never see one...sorry."
Fourthtime: "Will seeby trying another visit
to my renault dealer next week."

The official announcement availability of
Kangoo electric’city since 01/2001 and
Elect’'road since 09/2002. But | couldn’t
believe that Renault has started selling the
Elect'road now, after years of delays and
promises! | contacted Mr. Holinger from
Switzerland after his drivers report first
appeared in our german EV magazine, and
asfar ashetold me, hejust went to hisdealer
in France and ordered it, no special tricks.

S0, it seems Renault doesn’t even tell their
dealersin France about the car, and EVsin
general, so they can scare off potential
customers by telling them “No, really,
Renault does not make EV's, you MUST be
wrong!” Samein Germany: my local Renault
dealer DID NOT know that EVsexists, and
of course not that his own company makes
(some of) them. | wonder whats behind such
an anti-marketing strategy...

Report from a swiss driver (german text):
http://www.cleaner-drive.ch/users/
testimonial .cfm?d=9& catID=1

Article in french car magazine: http://
planetis.quotidienauto.com/mag/030324/
electroad/default.asp

Renault document, technical description
(english): http://www.emobil-info.de/
kangoo/kangoo_hybrid.pdf

| Page 16 of 32

Current EVents / Nov-Dec 2003 |




INDUSTRY NEWS

Tennessee Congressman
Announces Funding for EVs

U.S. Representative Zach Wamp (R-TN)
recently announced that the 2004 Treasury-
Transportation spending bill includes $1
million for Chattanooga, TN’s Advanced
Transportation Technology Institute (ATTI)
to reduce pollution and improve air quality.

Wamp said the money will help support the
development of electric, hybrid electric and
other clean-fuel transportation through the
East Tennessee Clean Transportation
Initiative.

“1 continue to advocate for energy
independence and the need to dramatically
reduce our reliance on Middle Eastern ail ,”
said Wamp, who is a so the co-chairman of
the Renewable Energy and Energy
Efficiency Caucus. “ Transportation is the
major source of petroleum consumption in
the [U.S.] and the technology being
developed by the partnersin the Clean Fuels
Initiativewill bethefuture of transportation
inAmerica” (THE CHATTANOOGAN: 7/
24)

Washington Implements
Licensing for NEVs

State government in Washington recently
enacted a law requiring the licensing of
neighborhood electric vehicles (NEVS)
operated in the state.

“The process wouldn’t be different than
registering any other motor vehicle,” said
Washington Department of Licensing
spokesman Brad Benfield. “ Thefeesarethe
same, and they’ re going to be considered a
passenger vehicle.” Benfield noted that the
popularity of NEVs in Washington could
potentially be hampered by the state's cold
weather, as the golf cart-like design of the
vehiclesleavesthem “kind of open.”

NEVswill berestricted to roads with speed
limits no higher than 35 miles per hour,
drivers must be insured to operate the
alternative vehicles, and each NEV will be
assigned avehicleidentification number and
provided with alicense plate. (SEATTLE
TIMES: 8/2)

ZAP Leaves Manufacturing
EVs for Marketing

Santa Rosa, CA-based ZAP recently
announced it is changing from being an
electric vehicle manufacturer to becoming a
marketing and distribution company for
advanced transportation technologies.

ZAP chief executive officer Steve Schneider
said that the company is creating
rel ationshi pswith manufacturersaround the
world to build a distribution network for
advanced transportation technologies,
including battery, hybrid, fuel cell and
photovoltaic products.

Schneider noted distribution agreementsare
already in place with World Alternative
Transport Technologies Corporation for the
ZAP L.U.V. neighborhood €electric vehicle
(NEV).

GEM Lays Off 100 Employees
in Fargo

DaimlerChrysler subsidiary Global Electric
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INDUSTRY NEWS

Motorcars (GEM) recently announced plans
tolay off 100 of its 185 employeesin Fargo,
ND. “This is a natural progression in our
growth, as difficult as it is,” said GEM
president Rick Kasper, noting that salesin
the electric vehicle market have declined
from last year. “We' ve done everything we
can to avoid today’ s events, but we have to
get back to more natural numbers.”

GEM officials said the layoffs are effective
immediately, but added that the company
may rehire workers if market conditions
improve. “We have a responsibility to
categorize this as a permanent layoff,” said
Kasper. “If business conditions change, in
terms of growth, we would certainly giveit
our ttention.” (BISMARCK TRIBUNE: 8/
5)

NDSU Solar Car Wins Stock
Category in American Solar
Challenge Race

North Dakota State University (NDSU)
recently announced that its Sunsetters solar
race team finished first in the stock class of
the American Solar Challenge, a 10-day,
2,300-mile race from Chicago to Los
Angeles.

NDSU said thewinning vehicle, dubbed the
Prairie Fire GT, was the only solar racer
powered by an electric motor built by
Chicago, IL-based conventional electric
motor manufacturer Bodine Electric
Company.

Theuniversity said the car’ sBodine electric
e-TORQ motor produces “about 10
horsepower with greater than 90-percent
efficiency at afraction of the cost of specially
built solar vehicle motors.”

“The e-TORQ motor was the envy of the
race,” said NDSU Sunsetters team
spokesman Ryan Schumacher. “It lived up
totheBodines‘ Quality in Motion’ slogan.”

IndyGo Places Hybrid Electric
Buses in Service

IndyGo, the public transportation provider
serving Indianapolisand Marion County, IN,
recently has placed five hybrid electric
shuttle buses into operation. IndyGo

president Gilbert Holmes said the new 22-
foot-long, $289,000 shuttle buses, which
were purchased from Downey, CA-based
Ebus, Inc. using federal and local grants, will
operate from 9 am. to 10:30 p.m. at a cost
of 50 cents per ride. Holmes said the five
“Blue Line Electric Circulator” buses will
not replacetraditional busesinthemain flet,
whichwill receivean additional 26 cleaner”
busesthisfall.

Charleston Residents Pleased
with GEMs

Parking enforcement officialsin Charleston,
WV recently began operating neighborhood
electric vehicles (NEVsS) built by
DaimlerChrydler subsidiary Global Electric
Motorcars (GEM) — amovethat hasgained
approval from city residents. “1 think people
think they’ re neat,” said Charleston parking
director Rob Lanning.

While some residents said they do not
approve of the city’s decision to spend tax
dollars to purchase the NEVs, officials
maintained that such vehicleswill help cut
fuel costs and improve the environment in
the long run. (CHARLESTON DAILY
MAIL: 8/2)

Kronosport Conducts Truk
Demonstrations in MA

Philadel phia, PA-based human- and electric-
powered utility vehicle manufacturer and
marketer Kronosport, Inc. recently
conducted free public demonstrations of the
Kronosport Truk, “a rechargeable electric
vehicle that’s excellent for campus
recycling,” at Harvard University in
Cambridge, MA and Smith College in
Northampton, MA.

During the demonstrations, Kronosport said
attendees had the opportunity to operate the
electric vehicles, which are capable of
reaching a top speed of 15 to 20 miles per
hour and come equipped with atruck body
“or with afiberglass van body to haul stuff
that needs to be kept out of the weather.

Kronosport noted that the Truk, which costs
approximately $7,000, has aready “been
picked up for recycling and other duties by
Penn State, the city of Philadelphiaparksand

police departments, and the Pennsylvania
State Park System, among others.”

GM Adapts Wheel Hub Motor
in EV Prototype

Genera MotorsCorporation (GM) engineers
have adapted atechnological breakthrough
that could potentially erase the power gap
between dectric vehicles (EV's) and standard
cars — the wheel hub motor. The motor
technology was integrated into a prototype
Chevrolet S-10 electric pickup truck by
Quantum Technologies Worldwide and
demonstrated to the public at the Irwindale
Speedway in California.

The lightweight units — which generate
about 25 kilowatts of power each — are
housed in the wheel hub and deliver torque
directly to the wheel without the use of a
customary energy-sapping drivetrain,
providing a 60-percent increasein torque at
launch and offering improved traction
control.

“The electric wheel hub motor is a critical
element in making affordable and fuel-
efficient all-wheel drive and advanced
technology vehiclesinthefuture,” said GM
vice president for research and devel opment
and planning Larry Burns. “This
breakthrough technology may enable us to
build some pretty exciting future vehicles
that have the potential to be as quick as a
sports car while providing significant fuel
economy improvements.”

Arotech All-Electric Bus
Improvements Push Range to
145 Miles

Arotech Corporation recently announced it
has achieved a 14-percent increase in the
range of its all-electric city bus model by
installing a new ultra capacitor pack and
improved energy management system.

According to the company, the bus, powered
by Arotech’s zinc air fuel cell technology,
increased itsrange from 127 miles reached
in tests during 2002 to 145 miles during a
recent test. Company officials hope the
results — which they believe constitute a
world record — will demonstrate the
viability of itszero-emission zinc air system.
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PLUGGING IN RENEWABLE ENERGY

The demonstration, which served asthelast
of the program’ sphase 11 testing, included
simulated city driving conditions, such as
stop and go traffic, acceleration and constant
Speed tests.

UQM to Convert USAF Pickup
to All-Electric Operation

UQM Technologies, Inc. has been awarded
a $630,000 contract by the U.S. Air Force
to convert a conventional half-ton pickup
truck to all-electric operation “using an
optimized configuration of currently
available advanced technologies.”

Officials said the objective of the two-year
contract, which wasawarded under the Small
Business Innovation Research Program, is
to evaluate the performance of theall-electric
pickup versus similar electric vehicles
operating with older technologies.

The electric pickup will incorporate “a
highly efficient, low electromagnetic
interference (EM1) UQM electric propulsion
system consisting of a 100-kilowatt
permanent magnet electric motor and a
power electronic controller featuring digital
signal processing (DSP) and controller area
network (CAN) technology.” The vehicle's
energy storage system will be alithium-ion
battery pack, while many of the auxiliary
systems onboard the vehicle, such as the
power steering and air conditioning system,
will be electrically driven.

Chattanooga Institute
Awarded DOT Grant for EV
Research

The Department of Transportation’sFederal
Transit Administration (FTA) has awarded
$496,750 in FY 03 national research and
technology funding to the Chattanooga, TN-
based Advanced Transportation Technology
Institute for the advancement of electric
vehicle (EV) technology.

Officials said the funds will be used to
encourageindustry to expand use of EVsand
to carry on a synchronized effort of
technol ogy transfer and technical assistance
to sustain FTA electric bus and alternative
clean energy programs. (THE
CHATTANOOGAN: 8/13)

FishHawk Ranch to Operate
NEVs, Segway HTs

LaJolla, CA-based Newland Communities
recently announced it has reached an
agreement with Manchester, NH-based
electric transportation retailer NEVrland,
Inc. to sell and rent neighborhood electric
vehicles (NEVs) and Segway two-wheeled,
battery-powered Human Transporters (HTS)
at Newland’ s FishHawk Ranch community
in Hillsborough County, FL .

FishHawk residents will be able to use the
NEVs and HTs to commute to town or
explorethe neighborhood’ snaturetrails, with
preferred parking and electric charging
stations available for electric vehicle (EV)
drivers. (ST. PETERSBURG TIMES: 8/15)

Middle Florida Keys Golf Cart
Dealer Offers NEVs

Local officials in Marathon, FL recently
reported that D&M Mabile Golf Carts has
opened anew salesofficeand repair facility
in the city that offers neighborhood electric
vehicles (NEVs) manufactured by
Montezuma, |A-based custom golf car
company Streetrod Productions, Inc.

Accordingto D&M co-owner Mark Weston,
the shop’scurrent NEV offerings, which are
modeled after a vintage pickup truck and
retail for approximately $10,000, are capable
of achieving speeds of up to 25 miles per
hour and operating approximately eight
hours per charge.

Weston noted that D&M also plans to
develop its own custom electric-powered
vehicle. (KEYNOTER: 8/23)

ZAP Acquires Electric Car
Rental Fleet

Santa Rosa, CA-based advanced
transportation company ZAP recently
acquired “the most visible electric car rental
fleet of itskind in theworld.”

The company plans to make the fleet of
electric carsavailablefor renting at anumber
of locations, including two outlets on the
main casino strip in Las Vegas, NV. ZAP

ELECTRIC VEHICLES
ONLINE TODAY
MONTH-IN-REVIEW

Executive News Summary Service
*Electric Vehicles  *Fuel Cells
*Hydrogen *Hybrids

Tracks current legidlation, regulations,
science, and technology, industry intiatives,
conference announcements and more.
For afreetrial contact:
ENVIRONMENTAL INFORMATION
NETWORKS

119 South Fairfax St
Alexandria, VA 22314
Ph: 703-683-0774 Fax: 703-683-3893

chief executive officer Steve Schneider noted
that the company’s marketing plan
emphasi zesrental s “ because customerswill
have an opportunity to try ZAP's new
vehicles asthey areintroduced.”

“ZAP will be putting its new ZAP L.U.V.
line of productsinto our new rental locations
to attract more customers, an important
reason why we are seeking out these
prominent rental outlets,” said Schneider.
“Now business travelers and tourists from
around the world have an opportunity to
evaluate ZAP vehicles for their daily
transportation.”

EVT Unveils New Street-Legal
Electric Scooter

Electric Vehicle Technologies, Inc. (EVT)
recently announced the introduction of its
2004 Equinox, an all-electric, zero-emission
motor scooter designed for public roads.

The Equinox features a 48-volt electric
motor and can travel up to 45 miles per
charge at speeds of up to 30 miles per hour.
The manufacturer’ ssuggested retail pricefor
the scooter is $2,799.
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| EV GRIN - MELLOW YELLOW'S FIRST REAL EV ADVENTURES |

EV Grin - Mellow Yellow’s first real
EV adventures... partl
By Richard Bebbington

I’ ve been mega-busy with work recently, but
last weekend that project wasfinished, after
afrantic all-night build & debug session till
4:30 am, 3 hr drive to the client, demo the
machinefor 5 hours, then 3 hr drive back....
then crash out for 16 hours...

Anyway, I’venow got a“normal” life back,
and have been able to spend some time on
my littleyellow Mini pickup. Paul Compton
had told me about some 50 Ah Dynasty
AGMsfor saleat asurplusplace hereinthe
UK, and after some umming and ahhing |
finally ordered 24 of them!

Two dayslater, the gent running the surplus
store arrived with the batteries, have
personally driven them across to where |
work in hisvan. Not bad for his standard 4
dollar post & packing fee! Unfortunately |
was out getting some parts for work from a
supplier, so one of the guys at work had to
help shift all the batteriesinto the workshop.
(boy, was| sadto missthat.... ;-) Sorry Gary,
| didn’t planit that way!

After transporting them homein two batches,
since | didn’t want to carry too many
unrestrained AGMshomeinthe Supra, | set
to testing and topping up any weak ones.
They all looked OK, four wereabit low and
got atop-up charge. Thewholelot got along
sow chargeusing abig 13.8-volt PSU, for a
couple of days.

Over the past week, I’ ve been modifying my
battery hold-down frameto hold 20 of these
AGM’s, and making new cables.

Sunpacer gilaes by on solar power [N Tront of the [ oll| capital.

Unfortunately, the
Dynastys have L
posts with 1/4-inch
holes, rather than the
Optima s5/16 studs.
But | used this
“opportunity” to buy
another toy - a
monster hex-
crimping tool, with
two-foot handles
that’ll do terminals
up to 120 sg mm.
BIG cables.... Holy
cow - having the
right tool for thejob
doesn’'t half make
life easier! And I'm a sucker for buying

tools anyway :-)

Y esterday, | finished bolting everythingin,
and wired up the new batteries - al 20 of
them.... nope 21, if you count the extraone
I’m using as my 12v battery... So now the
little truck hasa 120v 100 Ah pack, wired
as 10 buddy-pairs. | did try al 24 inthere,
but that looked likeit’ d be pushing things
just a bit too far - the poor old rear tyres
[tires, for those in the USA] looked rather
squashed, so | settled on buddy-pairs for
NOw.

10 pm on Saturday night, and the next day
(today) would bethelast-ever Vintage Car
Show at alocal country house & estate. This
show is always packed, with everything
from Ferraris to old army tanks, lots of
exotic European classics and even the odd
huge American musclecar... and it’s all to
raise money for LeukemiaResearch, which
isA Good Thing. So out | go, in the dead
of night, with my lights shining crisp &

New EV entry rom Asia - Heibao.

bright from the little DC/DC, to try and do
tencircuitsaround “thelake” , making atrip
of about 25 miles. If the truck couldn’t do
this, then | wouldn’t be going to the car show
the next day, astherewouldn’t be any power
available for recharging... and it is twelve
miles each way...

2trips‘roundthelake...

3trips

4

etc...

| got to 7 trips, when.... “click” the
contactors dropped out, the main lightswent
off, and | had no power from the controller...
oh no!

....to be continued......

Richard Bebbington
Electric Mini pickup “Mellow Ydlow”
http://homepage.ntlworld.com/electric.mini/
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| EV GRIN - MELLOW YELLOW'S FIRST REAL EV ADVENTURES |

EV Grin - Mellow Yellow’s first real
EV adventures... part 2
By Richard Bebbington

continued from part 1....

... So there | was, stopped by the side of the
road with no power. Bummer. At least the
street lighting was good.

But al was not lost! | already had a good
ideawhat the problem was - it was probably
the stupid Mini 12v fuses.

Just as| wasopening up thelid onthetruck’s
load-bed, wherethe batteriesand the fusebox
are, another Mini arrived! Theyoung driver
had seen my 4-way flashers on and had
pulled over to help afellow Mini fanaticin
distress! Judging by his Mini, he obviously
was a hopeless fanatic like me, nice paint
job, whesls, big exhaust, etc.

He asked mewheat the troublewas, and | had
by thistime found it was indeed one of the
12v fuses that had blown ( mark on list in
my head: rewirethe headlightson their own
circuit so they don’t blow the fuse all the
time)

| popped a new fuse in, and the other Mini
guy practically fell over when he saw al the
batteriesin the back of the pickup

“Hey nice pickup! Can | get a photo?’

“Yessureyou can! It' s electric too.”

“Electric? Woah!! Look at all those

batteries! Cool!”

So he snapped away
with his camera,
even though it was
pitch dark outside (
it was 11 pm ). |
hope hehad adecent
fast film in his
camera.

The replacement
fuse brought
everything to life
again, and the other
Mini guy said hewas
off to see how many AT
other Minis he could hunt down, since it
was Saturday night and therewould likely
be quite a few lurking around, growling
menacingly on the mean streets, abit like
those annoying small dogs... ;-) He said
thanks, and sped off to hunt minis.

| carried on, and managed to rack up a
total of 7 tripsaround the lake, and atrip
to the storeto get provisionsfor the show,
for a total distance of about 20 miles,
before the battery monitor started showing
the pack was getting tired and it wastime
to head home. And | was getting tired too
by now, after afull day of making wires
and installing batteries! Back home, |
finished connecting up all theregulators,
and the big PSUs, and started them off
pumping 25 amps back into the hungry
lead. | had to go back out every now and
then, and tweak the voltage on the PSUs
when the regs started blinking, so the
current tapered
down from 25
ampsto around 5
ampsor so.

By now, it was
2:30amand | was
absolutely best, so
| switched it all off
and went to get 5
hours deep before
getting up for the
show...

Would Mellow
Yelow makeit to
the show? And

Lilon Batteries- continued from page 7

would she get back home again without a
recharge? Could she do thisonjust the 2nd
cycle of her new pack?

....findoutinpart 3.....

Richard Bebbington
Electric Mini pickup “Mellow Ydlow”
http://homepage.ntlworld.com/electric.mini/
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| WHY ARE THERE SO FEW ELECTRIC CARS? |

By Darryl

Any examination of the history of the EV
inevitably asksthe question, “Why werethey
overtaken in popularity by gasoline-powered
vehicles?’ Let metake afew paragraphsto
give you my opinion as to why electric
vehicleshavelost thewar of numbersto their
petrol-powered cousins and get this question
out of the way. There is no one simple
answer, but many facts contributed to therise
of the internal combustion engine and
decline of the electric motor for the primacy
of driving on-road transportation. These
points are interesting, because most of the
real reasonsthe electric’ s popularity fell are
no longer valid. Furthermore, on-road
€lectric vehicles have been far more common
than one might imagine from the footnote
statusto which they have been relegated from
automotive writers weaned on gasoline.
Electric propulsion has also remained a
significant factor in many aspects of
transportation other than on-road
automobiles and trucks. The information
provided later in this document is far from
complete, but is indicative of some of the
EV sthat have served their functionswell.

Roads at the end of the 1800’ s and into the
early 1900’ s were poor, often no more than
cart paths, whichiswhy virtually al vehicles
of the period shared the same high, narrow
wheels of the horse-drawn vehicles which
were the main users of those “roads’.
Without drainage or roadbeds, spring thaws
or even moderate rainswere enough to turn
theserutted pathwaysinto muddy sinkholes.
Electric cars, with their heavy loads of
batteries, were at adistinct disadvantagein
these situations that required being pulled,
lifted and pried out of these sinkholes.

Accessto proper charging facilitieswas not
something to be taken for granted. While
many urban areas were beginning to install
an electrical infrastructurein the late 1800's
and early 1900’ s, often primarily to replace
gas street lampswith electric street lampsto
save on the labor associated with lamp-
lighters, electricity inthe home, and evenin
businesses, was not the common utility itis
today. In general, only the well-to-do could
afford to have their residences wired.
Electrical generation facilities were not
standardized; some produced direct current
(DC) favored by Edison; others produced

alternating current (AC) promoted by
Westinghouse and Tesla - with AC the
eventua winner astheelectrical grid became
standardized. Even within the DC camp,
there was no standard voltage and the AC
generatorsdid not have acommon frequency.
Rectification from AC to DC was not
common, with rotary converters (an AC
motor connected to a DC generator) being
more common even than mercury arc
rectifiers. So just because you had an electric
car and access to a generating facility, did
not mean you could just plug inand recharge.
Significant rural electrification did not even
begin until the 1930'sin the U.S. and later
in Canada. Beforeyou dismissthisasaminor
issue, remember that the majority of the
population before 1945 in North America
was rural. The move to urban centres and
suburbiais a post-war phenomenon. Trips
in rural areas are typically longer than in
urban areas. It seemsironic that as more of
us moved to urban areasin the 20th century,
wegave up on anideal urban transportation
technology (battery-electric cars) in favor of
one better suited for touring in the
countryside (the gasoline powered internal -
combustion engined touring car).

Electricity was expensive and gasoline was
cheap. At the start of the 20th century,
electricity generally cost over 20 cents(U.S))
per kwh, and could be as high as 40 cents.
Gasoline could be had for 5 cents a gallon.
In 1999 in Canada, e ectricity costs 10 cents
(CDN) per kwh (about 25% of its price a
century ago) and gasolineis 70 cents per liter
- more than $2.00 per gallon (50 times its
price acentury ago).

Gasoline powered vehicles, whilenoisy and
known to produce toxic emissions, were
considered astep up environmentally andin
community health from the prime
competition in transportation of the time -
the horse. Horse droppings were a major
urban blight and public health concern. They
stank when fresh; attracted disease-carrying
flies; created afine dust when dry that caused
respiratory problemsand eyeirritation; and
produced adlick, dlippery, stinky ooze when
wetted down again by rain. The gasoline
powered car was recognized as imperfect
even it its early days. Popular Science
reported in 1900 that while gasolinecarsran
well, they were “noisy, and the odor of
gasolineisdisagreeableaswell.” Still, they

were such astep up from the by-products of
widespread use of horses, that the marginal
additional advantage of the electric drive
systems was not seen as significant. Smog
was unknown. Environmental awarenessas
we know it today was non-existent.

More important for the acceptance of
gasoline-powered vehicles was the
appearance of the required infrastructure -
gasoline stations. Before 1898, finding
gasolinefor acar wasan adventureinitself.
By 1905, many general stores, carriage
shops, smithies and even liveries were
keeping large cans of gasoline on-hand to
fuel the few gasoline cars that came by.
Businessin gasolinewas not brisk initially,
but it was lucrative - those that could afford
the cars could afford to pay a premium for
the gasoline. In 1905, 86% of the cars sold
in the U.S. were powered by gasoline;
electric and steam held about 7% each. This
iseight years before the electric starter was
available on any gasoline-powered car. By
1914, half the carsin North Americawere
Modd T's, which had started production just
six years earlier. By 1920, the gasoline
pumps were evident throughout North
America, before electrification became a
national initiative in Canada or the United
States, and long before the standardized and
interconnected electrical grid that we take
for granted today was in place. According
to Chevron, they built the first gasoline
station in the U.S. in 1913, which started a
boom in the building of thesefacilities until
they were ubiquitous throughout the U.S. by
1920. In 1916 alone, over 200 petroleum
companies were established in the U.S,,
which coincides neatly with the decline of
theelectric car.

Electrical recharging facilities were not
nearly ascommon. Many “ service stations’
would not have had access to an electrical
grid at the turn of the century. Even if they
did, the electric cars did not use standard
voltages, which madeit expensiveto buy the
equipment to recharge cars of different
voltages.

The automotive industry of the late 20th
century, without the correct historical
perspective, try to convince us that the
demise of the electric comes down to three
simple issues: the limited range of battery
powered vehicles; the low speed of electric
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vehicles; and, the availability of the electric
starter on internal combustion engines.

The range issue is largely a matter of
perception. Early inthe 20th century, electric
cars were the range champions. A B.GS.
electric car had established a one-charge
range of 180 miles in 1899 in France.
Common production electric cars could
easily travel upwards of 40 miles between
charges, and upwards of 100 milesaday with
the proper infrastructure in place. A horse
and wagon would have to stop about every
10to 12 milesfor rest and water in the same
distance, ajourney that would typically take
about 2 hours. A steam car was generally
limited to 10 to 15 miles before having to
stop for water (usually at a horse trough),
and perhaps four times that distance before
stopping for fuel. Theearly gasoline carsaso
had to stop frequently to add water for engine
cooling, and also took advantage of horse
watering troughs (where they were allowed
to do so - the noisy carsoften frightened the
horses). This was not seen as a major
disadvantage for the gasoline cars of the
time, they were generally in need of some
minor repair or adjustment after 20 miles of
travel. Having built several million of them
since then, the automotive industry has
improved reliability intheintervening 80 or
90 years.

The average car in North America in the
1990 sisdriven lessthan 19,000 kilometres
(12,000 miles) per year. This comes out to
an average of about 50 kilometres (32 miles)
per day, well within the capabilities of the
average do-it-yourself conversion using
lead-acid batteries. Many cars, especially
second or third vehiclesin ahousehold used
primarily for commuting travel even less.
Electric carsusing current, off-the-shelf and
economical technology could replace many
of these vehicles. Hybrid technologies can
resolvetherangeissuefor any driving pattern
in the short-term, and advances in battery
technology, charging facilitiesand fuel cells
will resolve the matter in the longer term.
Advanced batteries (e.g. nickel-metal-
hydride) have taken electric cars to one-
chargerangesover 400 milesin recent years.
Other technologies (e.g. lithium polymer)
may do better still.

Electric carswerejust asfast asthe gasoline
cars of the period. Electric cars held the

world land speed recordsfrom 1898 to 1902,
beating out steam and gasoline-powered
vehicles. (When the record was taken away
from the electrics in 1902, it was not by a
gasoline-powered car, but by a steamer.) In
the early 1990's, one automotive executive
from Ford ridiculed the 1912 Baker Electric
for having a top speed of 35 mph,
conveniently forgetting that the Model T of
the same vintage could not go any faster -
and the Model T had to back up many hills
becauseitsgravity-fed fuel systemwould fail

if the rear-mounted fuel-tank ended up lower

than the enginewhile climbing the hill while
going forward. The Jenatzy achieved an

officially recorded speed of 106 km/h (about
66 mph) in 1899.

Theadvent of theelectric Starter madeit safer
and easier to start an internal combustion
engine. The conventional automotive
industry would have us believe this one
singletechnical advancedealt the deathblow
to electric cars. In fact, the electric car had
been eclipsed before the electric starter was
generally available on gasoline cars. Charles
Kettering is generally credited with the
invention of the electric starter, which was
first available on the 1913 Cadillac. Some
writers have indicated that 1912 was the
zenith year for electric cars in North
America, the year in which the greatest
number of electric on-road vehicles was
registered. Thisover-simplification is used
asjustification for linking the demise of the
electric car to the el ectric starter on gasoline
cars. The number of electric cars actually
sold in 1912 was only a fraction of the
number of gasoline cars sold that same year
- the registration figures were an artifact of
the number of electrics sold in previous
years. In redlity, the electric starter only
became commonly available in the 1920’s.
The car that truly put gasoline engines on
the road in mass numbers was the Ford
Model T, which did not have an electric
dtarter. Redligtically, the electric vehiclewas
already well onitsway to footnote status as
on-road transportation in North America
before the el ectric starter on gasoline engines
wasasignificant factor.

So what did in the electric car? Most
importantly, cheap and readily available
gasoline as opposed to expensive electricity
and a fragmented electrical generating
industry and distribution network. Gasoline

was effectively a waste product of the
petroleum industry at the turn of the 20th
century - it was often burned off at the well-
head to get to the desired product - kerosene
for lamps. Poor roads that put the heavier
electrics at a disadvantage. Finally, the
decision by Henry Ford to base the first
mass-produced and priced for the masses
vehicle on the gasoline engine instead of
electric drive (apparently after discussions
with Thomas Edison). Today, the situation
has changed: electricity ischeap relative to
gasoline; theroad system handlesrelatively
heavier vehicles (e.g. 3-ton SUVsand 9-ton
tractor transports) without difficulty; and
smog iskilling people.

Another theory regarding the demise of the
electric car intheearly 20th century concerns
the Electric Car Company, the Selden patent,
greed and poor judgment. Thisiscoveredin
an article titled The Electric Vehicle
Company: A Monaopoly That Missed by John
B. Rae (which appears on the Stanford EV
Online pages sponsored by the Alfred P
Sloan Foundation).

A correspondent has suggested to me that
the technical advance which made the
internal combustion engine asuccesswas not
the electric starter, but the radiator.
Apparently, before this means of cooling
these engines was developed, the heat-
producing machines could only run for a
matter of minutes before the heat build-up
caused damage to the engine. (Another
student of the early gasoline erasuggeststhat
early internal combustion cars probably
didn’t get that far very often without need of
a repair or adjustment that would require
stopping the car anyway.) Ironically, and in
compl ete opposition to the perception today,
inearly daysof the 20th century, electric cars
werethe distance champions between stops,
asthe steamershad to stop for water and the
gasoline buggies had to stop to cool down.
In fact, both the gasoline engines and the
steamers were dependent on the existing
infrastructure to be viable at al - horse-
watering troughs - to supply the water for
the boilers on the steamers and to cool the
heat engines.

| current Events / Nov-Dec 2003

Page 23 of 32 |




| USPS CHARGING STATIONS DONATED TO THE EAA |

November 3, 2003

EAA to Expand Electric Vehicle (EV)
Charging Infrastructure, thanksto the USPS!

Nearly three years ago, the USPS took on a
leadership role in reducing vehicle-based
pollution in California communities via a
trial program to equip letter carriers with
pollution-free electric vehicles for delivery
routes. In support of that program, charging
stations were installed at USPS facilities.
However, since the major automotive
manufacturers have withdrawn their EV
offerings, the USPS no longer has a need
for these charging stations.

Rather than smply lose thisinvestment, the
EAA and USPS are working together to
redepl oy these charging stations, through the
volunteer efforts of the EAA, to locations
accessibleto the public. “ The EAA isproud
of our ability to save these units from the
scrap heap, aswe bring more of thisexciting
technology to eager EV drivers wanting to
expand their travel horizons,” said Tom
Dowling, EAA Charging Infrastructure

]

Liaison. “We' remobilizing our strengthsto
enablewhat hastraditionally been a*” chicken
and egg problem” between the devel opment
of roadworthy battery electric vehicles and
the deployment of charging infrastructure.”

“Thisredeployment iscrucia to meeting the
needs of a growing market,” said Ron
Freund, EAA Chairman. *“These
achievements will open doors for the
thousands of EV driverswithin California—
benefiting everyone.” Under thetermsof the
agreement, local EAA chaptersand affiliated
groups will take responsibility for the safe
and orderly removal of the chargers and
redeploy them strategically around the state
where concentrations of EV drivers live,
work, and play.

Through its diverse membership, the EAA
builds rel ationshipswith property ownersto
gain permission to install the charging
stations. Ideal locations for these charging
stationsinclude parking lots near shopping
malls, restaurants, movie theaters, and
motels. The property owners benefit from
increased customer traffic by people who
visit while charging
their vehicles. The
EV drivers benefit
from the expanded
number of locations
to charge their
vehicles.

Andthe EAA comes
closer to the goa of
connecting major
metropolitan areas
with standardized
AVCON charging
stations. “The USPS
isagenerous partner
in this cause,” said
Freund. *“Their
willingness to work
with our chapters
throughout the state
to develop an action
plan, and their
commitment to site
access has been
tremendous.”

EV AVCON Charging stations at the USPS

- LA WEE ©

EV travel between the San Francisco Bay
areaand Sacramento metropolitan areasisa
reality today. According to Dowling, the
efforts of the EAA and generous partners
make EV travel between Lake Tahoe and
Sacramento nearly a reality today. The
EAA’s goals are to further expand the
deployment of charging stations to link
Southern California to Las Vegas and
Phoenix, as well as Northern Californiato
Portland and Segttle. The EAA aso hasplans
tolink citieswithin the greater Washington
DC, Baltimore, New York, and Boston
corridors.

About the EAA

Founded in 1967, the EAA is a nonprofit
organization dedicated to the promotion of
electric-drive technol ogy and to the support
of ownersof electric vehicles. Itsworldwide
membership is a source of knowledge and
expertise about electric-drive technology.
The EAA seeks to educate the public about
the progress and benefits of electric-drive
technology by organizing and participating
inforums, meetings, and public events. The
EAA also offers technical information and
support to people who wish to convert
gasoline-powered vehiclesto electric power.
In recent years, the EAA has established
fundsto maintain public EV charger stations.
Moreinformation about the EAA isavailable
at www.eaaev.org

Contact Info:
Ron Freund, EAA Chairman, Phone: 408-
447-0607 chairman@eaaev.org

Kim Rogers, EAA Public Information
Committee education@eaaev.org
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PAST EV RALLIES - RESULTS OF 1985

By Bill Kuelh, LVEVA President

(from the Saga of an EV Wannabe, part 7,
featured in Nov 2003 Watts Happening
LVEVA newsletter)

LVEVA President Bill Kuehl chronicled his
continuing efforts to coax more power and
range out of full-size gas-to-electric vehicle
conversions. Bill first started building his
own personal electric vehicle conversionsin
1974, after sittinginlineat aloca gasstation
during the OPEC oil embargo. The foreign
supply of oil and petroleum was restricted
for severa weeksin October 1973, causing
gasoline prices to jump from 33 cents per
gallon to over $1.50 per gallon.

Bill converted aHonda Civic into a 96-volt
electric vehiclewith an averagerange of over
60 miles during daily commute times. The
Hondaal so exhibited atop-end range of over
100 miles during a rally competition in
Sunnyvale, California.

He became more committed and practiced
in converting carsfrom gasto electric. After
acquiring and salling partsand vehiclesmade
by local EV manufacturer Lectra Motors,
Inc., hissubsequent project wasto convert a
Pontiac Fierointo a120-volt system with an
Advanced DC motor.

Bill has helped over 200 conversions over
thelast 20 years. Carsincluded LVEVA dub
member Bill Yule's electric Hyundai. The
success of these projects also led to an
increased interest in racing that started with
the Sports Car Club of America at the Las
Vegas Motor Speedway and continued to the
present day. Bill recently set a speed record
during the National Electric Drag Racing
Association (NEDRA) competition that was
hosted by the LVEVA in April 2003. The
sagacontinues....

After finishing Bill Yule’s Hyundai
conversionin 1994, | continued driving my
1985 Electric Pontiac Fiero for the rest of
the summer because it does not overheat in
the hot weather (110 degrees plus!) that
normally occursherein LasVegas, Nevada.

On September 15, 1994, | got my motor
home ready, hooked up my tow dolly to it,
and loaded up the 1985 Fiero for atrip to
theannual EAA rally that would be heldin
Sunnyvale, California EAA on September

17, 1994. | started out on the morning of
September 15", driving my motor homewith
the Fiero in tow and drove as far as
Bakersfield where | stayed the night. The
next day | drove up to Cupertino, California,
to my daughter’ shouse and stayed therefor
the duration of the trip. The total distance
was 560 miles one way. The next morning,
on the 17, | towed my Fiero to Sunnyvale
for the EAA rally.

| parked in the lot next to where the rally
was to be held and unloaded the Fiero from
the tow dolly. I drove the Fiero over to the
starting lineup, registered for the
competition, had the vehicle inspected for
safety and was given the route that we were
to drive on. The route was 4.2 miles on city
streets. Each timethat acar left onarun, the
driver had to take a passenger from the
general public who was there to experience
afreeridein an electric car.

Aseach car left fromthe starting line, it had
atime card that was punched for the time
the car left. When coming back to thefinish
line, the card was punched in to show the
end of that run. Therewasa 15-minutetime
limit for each vehicleto makearun.

Thisyear the EAA had putina100-yard dash
acceleration test event for each vehicle
starting out on their first run. After leaving
the parking lot and getting lined up straight
on the street, the car was stopped. Then,
when it was ready to go, it was timed from
the point where the car started to move until
it passed the 100-yard point. Then the car
went on to completethefirst run around the
course.

First Place went to Mike Slominski in his
1979 VW Rabbit. Mike drove his car from
hishomein San Mateo, 42 milestotherally.
Histotal mileage was 102.9 miles. Histime
on the 100-yard dash was 12.63 seconds.

Mike sson Adam drove an Electric Renault
LeCar, just getting his license one month
earlier. It washisfirst time behind the wheel
of astick shift car, let alone an electric one.
His mileage was 66.0 milesand histimein
the 100-yard dash was 13.64 seconds.

Second Place went to Bob Westman in his
850 Fiat Spyder using U.S. Battery 2300's
for atotal mileage of 90.2 milesand atime

in the 100-yard dash of 10.44 seconds.

Third Place went to Bob Schneevisand his
Fiat X-19 that used two strings of 132-volts
comprising of 12-volt Eveready (Costco)
batteries. His total mileage was 86.1 miles
and a time in the 100-yard dash of 9.34
seconds.

Forth Place went to Clare Bell in her 1980
VW Rabbit (*Hopalong”). Hopalong got
balky on the last 19" [ap and would not go
forward, so it was run “assackwards’ for
expediency (and for the sheer fun of it!).
The Rabbit delivered both driver and
passenger, cotton-tailing to forth place for
the finish. Her mileage was 77.9 miles and
her time in the 100-yard dash was 12.55
seconds.

The “hot wheels’ of the day were:

William Kuehl’ s 1985 Fiero ran the 100-yard
sprint in 9.09 seconds. The Fiero came all
the way from Nevada. Now that is
dedication. The Fiero had 12-voltsof Trojan
T-105 batteries and total mileage was 61.2
miles.

Team New England's light-weight three-
wheeler, ably piloted by Marianne Walpert
of the Women’s Electric Racing Team
(WE'RE-IT) repeated the efficiency
performanceit showed in therecent Tour de
Sol to sail away with the 3-wheel classwin.
Total mileage was 94.3 miles and her time
in the 100-yard dash was 13.79 seconds.

Onthesidelines, Anna Cornell handled the
information table. Members of the Peninsula
Chapter grilled hot bogs and scrambled all
over each other to get the lemonade mixed
but they successfully fast-charged (and fast-
stuffed) rally participants and attendees.
EAA cups, T-shirts and keychains were
available at the adjoining booth.

In short, al had agood time, both wheeled
and footed alike, while demonstrating the
capability of today’s EV’s to a growing
number of interested people.
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CANADA
VANCOUVER EVA
Web Ste: http://www.vevabc.cal
Contact: Haakon MacCallum,1-604-258-9005,
info@vevabc.ca
Mailings: P.O. Box 3456, Vancouver, BC
V6B3Y 4, Canada
Meetings: 3rd Wed./month, 7:30 pm
Location: 3750 Kitchener St., BC Transit

(VEVA)

UNITED STATES
ARIZONA
PHOENIX EAA (PEAA)
Web Ste: http://www.phoenixesa.com/
Contact: Sam DiMarco, 1-480-948-0719,
voltek_2000@yahoo.com
Mailing: PO Box 6465, Scottsdale, AZ
85258-6465, USA
Meetings: 4th Sat./month, 9:00 am
Location: Varies, see Web Site for details.

CALIFORNIA

CHICO EAA (CEAA)

Web Ste: http://geocities.com/chicoeaal

Contact: Chuck Alldrin, 1-530-899-1835,
calldrin@sunset.net

Mailing: 39 Lakewood Way, Chico, CA
95926-1555, USA

Meetings: 2th Sat./month, 10:00 am.

Location: 1350 East 9th St, Chico, CA

EAST (SF) BAY EAA (EBEAA)

Web Ste: http://geocities.com/ebeaa/

Contact: Ed Thorpe, 1-510-864-0662,
eaa-contact@excite.com

Mailing: 2 Smith Ct., Alameda, CA
94502-7786, USA

Meetings: 4th Sat./month, 10:00 am.

Location: 1515 Santa Clara Ave, Alameda, CA

LOSANGELESEAA (LAEAA)

Contact: Louis Weiss, 1-323-935-2690,
warbucks@attbi.com

Mailing: 1811 Hi Point St., Los Angeles, CA
90035-4621, USA

Meetings: 1st Sat./month, 10:00 am

Location: 1200 E Cdlifornia Blvd, Pasadena, CA

NORTH BAY EAA (NBEAA)

Web Ste: http://geocities.com/nbeaal

Contact: Dr. Nick Carter, 1-707-573-9361,

nick@npcimaging.com

Mailing: 2228 Magowan Drive, Santa Rosa,
CA 95405-4924, USA

Meetings: 2nd Sat./month, 10:00 am.

Location: Call for meeting details.

SAN DIEGO EVA (SDEVA)

Web Ste: http://home.att.net/~NCSDCA/
EVA0SD/

Contact: Chris Jones, 1-619-913-6030,
NCSDCA@WorldNet.ATT.net

Mailing: 315 South Coast Highway 101,
Encinitas, CA 92024-3543, USA

Meetings: 4th Tues./month, 7:00 pm

Location: 2080 Pan American Plaza,
Balboa Park, San Diego

SFPENINSULA EAA (SFPEAA)

Web Ste: http://geocities.com/sf peaal

Contact: Bill Carroll, 1-650-589-2491,
billcarroll @eaaev.org

Mailing: 160 Ramona Ave., San Francisco, CA
94114-2736, USA

Meetings: 1st Sat./month, 10:00 am

Location: 601 Grand Ave, South SF, CA

SAN JOSE EAA

Web Ste: http://geocities.com/s eaal

Contact: Terry Wilson, 1-408-446-9357
dongillis@yahoo.com

Mailing: 20157 Las Ondas Way, Cupertino, CA

95014-3132, USA
Meetings: 2nd Sat./month, 10:00 am

Location: 2350 Cunningham Ave., San Jose, CA

SILICONVALLEY EAA

Web Ste: http://eaasv.org/

Contact: Will Beckett, 1-650-494-6922,
will @becketts.ws

Mailing: 4189 Baker Ave., Pao Alto, CA
94306-3908, USA

Meetings: 3rd Sat./month, 10:00 am

Location: 3000 Hanover St., Palo Alto, CA

VENTURA COUNTY EAA (VCEAA)

Web Ste: http://geocities.com/vceaal

Contact: Bruce Trucker, 805-495-1026,
tuckerb2@adel phia.net

Mailing: 283 Bethany Court, Thousand Oaks,
CA 91360-2013 ,USA

Meetings: Cal or email for location/meetings.

(SIEAA)

(SVEAA)

Electric Auto Association is a 501 (c)(3) nonprofit organization.

Listing updated, verified and current as of 11/01/03. Please
check main web page for any changes in current listing. The

KANSAS/MISSOURI

MID AMERICA EAA

Web Ste: http://maeaa.org/

Contact: Mike Chancey, 1-816-822-8079,
eaa@maeaa.org

Mailing: 1700 E. 80th St., Kansas City, MO
64131-2361, USA

Meetings: 2nd Sat./month, 1:30 pm

Location: See web site for details.

(MAEAA)

ILLINOIS

FOX VALLEY EAA

Web Ste: http://www.fveaa.org/

Contact: Bill Shafer, 1-708-771-5202,
assessorhill @cs.com

Mailing: 1522 Clinton Place River Forest, IL
60302-1208, USA

Meetings: 3rd Fri./month 7:30 pm

Location: 2000 Fifth Ave,, River Grove, IL

(FVEAA)

MASSACHUSETTS

NEW ENGLAND EAA

Web Ste: http:/neesa.org/

Contact: Tony Ascrizzi, 1-508-799-5977,
tonyascrizzi @juno.com

Mailing: 34 Paine Street, Worcester, MA
01605-3315, USA

Meetings: 2nd Sat./month, 2:00 pm

Location: Call or email for meeting location.

(NEEAA)

PIONEER VALLEY EAA (PVEAA)

Web Ste: http://geocities.com/pveaal

Contact: Karen Jones, 1-413-367-9585,
pveaa@hotmail.com

Mailing: P.O. Box 153, Amherst, MA
01004-0153 USA

Meetings: 3rd Sat./month, 2:00 pm

Location: 43 Amity Street, Amhurst, MA.
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MICHIGAN

DMC-EAA DETROIT MOTORCITY

CHAPTER (DMCEAA)

Web Ste: http://geocities.com/detroit_eaa/

Contact: Richard Sands, 1-734-281-4087,
rsandsO1@comcast.net

Mailing: 13162 Fordline St, Southgate, M|
48195-2435, USA

Meetings: Call or email for location/meetings.

NEVADA

LASVEGASEVA

Web Ste: http://www.lveva.org/

Contact: William Kuehl, 1-702-645-2132,
bill2k2000@yahoo.com

Mailing: 4504 W. Alexander Rd., N. Las Vegas,
NV 89115-2489, USA

Meetings: 2nd Sat./month, 10:00 am

Location: 1401 E. Flamingo Rd, Las Vegas, NV

(LVEAA)

NEW MEXICO

ALBUQUERQUE EAA

Web Ste: http://abgev.org/

Contact: Tom Stockebrand, 1-505-856-1412,
info@abgev.org

Mailing: 1013 Tramway Ln NE, Albuguerque,
NM 87122-1316, USA

Meetings: 1st Tues./month, 7:00 pm

Location: 6810 Menaul NE, Albuguerque, NM

(AWAA)

NORTH CAROLINA
COASTAL CAROLINAS (EAACC)
Contact: Jayne Howard, 1-910-457-4383,
EAAofCC@aol.com
Mailing: 4805 E. Southport Supply Rd.,
Hwy 211, Southport, NC 28461-8741, USA
Meetings: Varies, cal for details.
Location: 4805 E. Southport Supply Rd.,
Hwy 211, Southport, NC

TRIANGLE EAA

Web Ste: http://www.rtpnet.org/teaal

Contact: Ken Dulaney, 1-919-461-1241,
teaa@rtpnet.org

Mailing: 202 Whitehall Way, Cary, NC
27511-4825, USA

Meetings: 3rd Tues./month, 5:30 pm

Location: Varies, cal for details.

(TEAA)

OREGON

OREGON EVA

Web Ste: http://www.oeva.org/

Contact: Ralph Merwin, prizmev@yahoo.com

Mailing: 2905 NE 29th Ave., Portland, OR
97212-3558, USA

Meetings: 2nd Thur./month, 7:30 pm

Location: SW Salmon & 1st S, Portland, OR

(OEVA)

PENNSYLVANIA

EASTERNEV CLUB (EEVC)
Web Ste: http://members.aol.com/easternev/
Contact: Peter Cleaveland, 1-610-828-7630,

easternev@aol.com

Mailing: P.O. Box 717, Valey Forge, PA,
19482-0717, USA

Meetings: 2nd Wed./month, 7:00 pm

Location: 201 E Germantown Pk, Plymouth, PA

TEXAS

AUSTIN AREA EAA

Web Ste: http://www.austinev.org/

Contact: Aaron Choate, 1-512-453-2890,
info@austinev.org

Mailing: PO Box 49153, Austin, TX
78765, USA

Meetings: Cal or email for location/meetings.

(AAEAA)

HOUSTON EAA

Web Ste: http://www.heaa.org/

Contact: Dale Brooks, 1-713-729-8668,
brooksdale@usa.net

Mailing: 8541 Hatton St., Houston, TX
77025-3807, USA

Meetings: 3rd Thurs./month, 6:30 pm

Location: 3015 Richmond Ave., Houston, TX

(HEAA)

NORTH TEXASEAA (NTEAA)
Web Ste: http://www.geocities.com/nteaal
Contact: Paul Schaffer, 1-972-437-1584,
pshf @hotmail.com
Mailing: 430 Ridge Crest, Richardson, TX
75080-2532, USA
Meetings. Varies, cal/email for details.

VIRGINIA

CENTRAL VIRGINIA EAA (CVEAA)

Contact: Ernest Moore, 1-804-271-6411,
ernie_moore@yahoo.com

Mailing: 4600 Melody Ct., Richmond, VA
23234-3602, USA

Meetings: 3rd Wed./month, Call for details.

Location: Westwood Ave., Richmond, VA.

WASHINGTON

SEATTLEEVA

Web Ste: http://www.seattleeva.org/

Contact: Steven Lough, 1-206-524-1351,
sloughl@mindspring.com

Mailing: 6021 32nd Ave. NE, Seattle, WA
98115-7230, USA

Meetings: 2nd Tues./month, 7:00 pm

Location: See website, call for details.

(SEVA)

WASHINGTON D.C.

EVA OF WASHINGTON DC (EVA/DC)

Web Ste: http://www.evadc.org/

Contact: David Goldstein, 1-301-869-4954,
goldie.ev1@juno.com

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

Meetings: 2nd or 3rd Tues./month, 7:00 pm

Location: Building 31-C, 6th, Bethesda, MD.

Board of Directors 2003

Chairman
Ron Freund
chairman@eaaev.org

Membership Chapter Relations West
Will Beckett
membership@eaaev.org

Secretary
Scott L eavitt
secretary @eaaev.org

Treasurer
GabridleAdelman
treasurer @eaaev.org

Chapter Relations East
Jerry Asher
ChapterRel ationsEast@eaaev.org

Elections Board Calendar
Bill Carroll
€lectionadmin@eaaev.org

Education Program Manager
Kim Rogers
education@eaaev.org

East Coast Coordinator
Karen Jones

Delegates:
Tom Dowling - EV Charging
charging@eaaev.org

Charlie Garlow - Junior Solar Sprints
juniorsolar@eaaev.org

Bruce Parmenter - EAA Technology
webmaster @eaaev.org

Ed Thorpe- CE Publications
ceeditor@eaaev.org

Terry Wilson - Historian, Awards
historian@eaaev.org

EAA Board contact:
board@eaaev.org 1-510-864-0662

Notice: IRS requires us to ask for a full
disclosure by the donor for donations of
$1000 or more. This should include Full
Name, Complete Address, Phone Number,

and Socia Security or Tax ID Number.
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| EAA NOMINATION REQUEST FOR AWARDS / CHARGING / EVS FOR SALE |

Nominations For The EAA Keith
Crock and Fellow Awards
By Terry Wilson, EAA Historian

The EAA would liketo receive nominations
for our EAA Fellow Award and Keith Crock
Awards. These awards will be presented at
the 2004 Annual EAA meeting in February
next year.

TheFdlow Awardismadeto individualsfor
outstanding activities in areas relating to
support of the EAA, advancing the cause of
electric vehicles, or other activities of benefit
tothe EV industry.

The Keith Crock Award can be given to an
individual, a group, a company, or other
organization. This award is given for
technical excellence and can bein theform
of a vehicle, component, a drive system,
supporting infrastructure, etc.

We ask that anyone wishing to make a
nomination, submit in any form they chose,
all pertinent information such asnominee's:
- full name

- email address

- phone number

- PO mailing address

- which award (Fellow or Keith Crock)

- adetailed description of their EV activities
and accomplishments.

Please provide photos or images in jpg
format if possible. Submissionswill also be
considered for profile in CE, and in our
historical records. As part of EAA policy,
personal addresses and phone numberswill
not be given out, without the nominee's
permission.

Please send your nomination by end of Dec
2003 to: Terry Wilson

20157 Las Ondas Way, Cupertino,CA.
95014-3132

eaahistorian@care2.com, 408-446-9357

Recipients of past awards
Fellow Award (most resent):
’02 Stan Skokan

02 AnnaCornell

02 Ed Thorpe

'03Don Gillis

'03 David Goldstein

Keith Crock (last 5):
95 Bob Schneevels
96 Jim Worden

'97 Lloyd Healey
'03 Rich Rudman
'03 Joe Smalley

LifetimeAchievement:
'03 Mike Brown
'03 Shari Prage

Keith Crock was an EAA Member who
passed away in 1982. Keith developed a
diode based speed controller that he used and
which he extensively and meticulously
tested. From EAA News July 1982 (EAA
News was the original name for CE), titled
“We Have Lost a Champion”, by Bill
Williams.

For those of you not yet aware, we are
grieved to announcethat Keith Crock passed
away from aheart attack on March 29, 1982.
Keith had been avery active member of the
EAA since 1975, when he performed his
conversion of a Nash Metropolitan. A
veteran of seven consecutive Annua EAA
Rallies, his*Metro” waswidely recognized
as being “one of the best,” having received
several endurance awards as well as Most
Beautiful Electric.

Besides serving one term as President and
one as Educationa Vice President of the
Santa ClaraChapter, Keith frequently spoke
out for The Electric Vehicle cause to
California Legislatures, Public Utility
Commission, radio and television stations.
Keith was always willing to “take time off
from his daily Ford Aerospace job” to
display hiscar tothepublicin order tofurther
the cause of Electric Vehicles.

NATIONAL EAA MEETING

Remember to mark your calendars for
Saturday, February 2, 2004, for the Annual
National meeting, held at the SVEAA
meeting location - HP headquartersin Palo
Alto, California

ALL-CHAPTERS MEETING

Thenext All-ChaptersEAA Conferencewill
be in Vancouver, BC, Canada, along with

REV!12004, ontheweekend of June5, 2004.

Sources - Used EVs-4-Sale:

EAA Main LinksPage
http://www.esaev.org/esaevsforsale.html

Silicon Valley Chapter EAA
http://www.sveaa.org/

Innevations
http://www.innevations.com/used-evs.html

Eco-Motion Electric Cars
http://www.hal cyon.com/d ough/
contributions.html

Phoenix Chapter EAA
http://phoenixeaa.com/

EVFinder
http://Aww.evfinder.com

EV Tradin' Post
http://www.austinev.org/eva bum/
geobook.html

EVA/DC
http://www.evadc.org/forsale.html

TriangleEAA
http://www.rtpnet.org/~teaa/forsale.html

Check out these websites and the various
EAA Chapter websites for new and used
EV vehicles, production and conversions,
and EV parts.

EV Charging Maps & Info:
EV Charger list

CoversArizona, Californiaand Georgia.
WEb Site: http://evchargernews.com/

Ottawa Canada Charging L ocations
Web Site: http://www.econogics.com/ev/
chargloc.htm

Additional Canada Char ging L ocations
Web Site: http://www.ve-montreal 2000.
com/site/en/vebornes/Cartebornes.htm

How to I nstall Electric Vehicle Charging
Web  Site:  http://www.eaaev.org/
eaaevcharging.html
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EAA MERCHANDISE

— General Items —
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Electric Auto Association (EAA) Membership Application Form
Copy and fill out thisform, attach a check or money order or use PayPal in US funds only for $39 ($42 Canada) ($45 International)
payableto ‘Electric Auto Association’. Y ou can fold thisform asindicated and mail it with your payment enclosed. Use tape to seal
theform before you mail it. Or send information in thisform and pay through PayPal using http://eaaev.org/membership.htm.

New Member: U Renewal: O Country (if non-USA): Date:

Name; *email:

Mailing Street Address: Home phonet:

Mailing City, State & ZIP: *Work phone #:

*Do you U own or U lease an Electric Vehicle? U Production U Conversion U Bicycle U Other: U No
| support the EAA Chapter, or please select an EAA Chapter closest to me. 4

(*optional) All information in this application isfor the exclusive use of the EAA and not be sold or given to any other organization.
(fold back ward, thiswill protect your personal information, placing it on theinside)

Please Identify your primary areas of interest relating to the EAA (check as many asyou wish):

U Hobby/Builder U Professional (income) W Competition (Rallies, Races, Records) 1 Owner/Driver

U Environmental/Gov. Regs. U Social (Rallies, Shows, Dinners) U New Technology & Research

U Promotion & Public Awareness of EVs U Student or General Interest U Electrathon/Bicycle/other
-t

cO—C-,

The Electric Auto Association www.eaaev.or g
"Providing free Electric \fehicle information to the public since 1967

The Electric Auto Association isanon-profit, 501(c)(3) for the promotion of electric vehicles. Membership includesthe
informative complementary EAA publication, “ Current EVents’. Donationsaretax deductible. All information and statistics
in this application are for the exclusive use of the EAA and is not sold or given to any other organization or company.
From your membership dues, a percentage goesto the EAA Chapter you support for
public Electric Vehicle promotion EVentslikerallies, showsand EV rides.

Return address member ship@eaaev.org 1st Class
Postage
Here

Illlllll"III"IlIIlII"II Il“ll I|I l"llIlllllllllllllﬂlll“l
Electric Auto Association
Membership Renewals

4189 Baker Ave.

Palo Alto, CA 94306-3908 USA



| EV CONFERENCE AND EAA CHAPTER EVENTS CALENDAR

July 16, 2003 - Mar 15,2004 &
EcoTrekker, USA

An Australian TV crew filming a cross
country trek using only eco-friendly sources
of energy from cow pooh to food scraps,
mostly to generate electricity.

E-mail: info@ecotrekker.com

WEb Site: http://www.ecotrekker.com

November 15- 19,2003  »
EVS-20 Thelnternational Electric
Vehicle Symposium and Exposition,
Long Beach, California, USA

Powering Sustainable Transportation, the
theme of EV S-20, highlights the important
opportunity that electric drive technologies
represent for addressing societal and
economic issues shared across the globe.
Phone: +1-408-741-5870

E-mail: EV S20Symposium@aol.com

Web Site: http://www.evs20.org

November 2003 ==
RICHMOND EV RALLY, Richmond,
Virginia, USA

Seventh Annud rally at Richmond Technical
Center

Phone: +1-804-780-6237

Email: basketbaul @aol.com

WEb Site: http://www.evchallenge.org

December 9 - 11, 2003 >
POWER-GEN International 2003, Las
Vegas, Nevada

Sponsered by the PennWell Corporation.
Phone: +44-1992-656600

E-mail: powergen@pennwell.com

WEb Site: http://www.pennwell.com

February 21, 2004 =
EAA National Annual Meeting, Palo
Alto, California

Review of 2003, looking forward to 2004,
announcement of annual awardsand
appointment of new Board of Directors
Wb Site: http://www.eaaev.org

June 4, 2004 =
Power of DC, Vancouver , BC, Canada
Gathering of EAA Chaptersto conference
about opportunitiesto promote EVs.
E-mail: chapterrelationseast@eaaev.org
WEb Site: http://www.eaaev.org

June5, 2004
3rd Ever EAA All-ChaptersConference,
Vancouver , BC, Canada

Gathering of EAA Chaptersto conference
about opportunitiesto promote EVs.
E-mail: chapterrelationseast@eaaev.org
WEb Site: http://www.eaaev.org

Email information to <cenews@eaaev.org>.
EAA Chapter Event = R
EV related Event = =

EV related Conference = >
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KTh SERVICES INC.

Number 1 EV Supplier over theyears

ELECTRIC VEHICLE

Components, Kits, Publicationsand Design

Sinceour beginningin 1984, KTA SERVICES has been dedicated to supplying
thelargest variety of safeand reliable componentsto our EV clients. We provide
individual components or complete kits to electrify 2, 3, or 4-wheel vehicles
weighing from 200 through 10,000-1bs. total weight.

Our components and tech support have enabled hobbyists and others in 23
countriesto create nearly 800 on-road el ectric cars, pickup trucks, motorcycles,
and various racing vehicles. Our technology has found its way into electric
powered boats, submarines, aeria trams, golf course mowers, amusement park
rides, robots, and even awindow washing rig. Nobody knows the components
or their application better than KTA. All components are new, competitively
priced, and come with full manufacturer’s warrantees. 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 /175 A to 144 /500 A

* DC POWER Motor Controllers from 48 /600 A to 336 /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 Shuntsin 5 models from 50 to 2000 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-Ibs. to 5000-1bs. 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

ELecTRIC AUTO ASSOCIATION Now-ror O
2 Smith Ct, Alameda, CA 94502-7786 A
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