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APS Fiestu of
Lights

BY KATHY VWATSON

the Phoenix Electric Auto

Association participated in the

9th annual APS Fiesta of Lights
Parade that rolled silently down Central
Avenue in Phoenix, Arizona at night on
December 7th. This was Phoenix EAA’s
5th appearance in the parade. Gene
Cosmano led the procession of electric
vehicles decked out in hundreds of
miniature Christmas lights.

‘Mascot Keeps Going...

Our mascot was the ever-popular
EverReady “Energizer Bunny,” who
keeps going and going. Since this was
the Energizer Bunny’s first time in this
annual parade, we worried if he’d be
able to keep strutting along the fast-
paced 3-miles through downtown
Phoenix. Butit’s true....”it keeps going
and going...” Our thanks to “George”
for being such a good sport with those
heavy pink bunny feet ! The audience
and the kids, especially, got a kick out of
hearing the bunny drums coming down
the parade route.

Representatives from EverReady
felt that the TV coverage and the EV-
opportunity was fantastic. So much so,
that next year they hope to do it up big
for 1997 with the Phoenix EAA.

The media reported that an expect-
ed turnout of 350,000 attended the APS
Festival of Lights parade and an esti-
mated 50,000 watched it on television.
—KW

Announcing the Corhin Sparrow

t is estimated that 87% of the population of the United States commutes less
I than 18 miles to work and back daily. The vast majority of these commuters do
50 alone! Not only does this practice create gridlock on America’s freeways, it

is also polluting the very air we breathe and the environment that our children will

inherit. 68% of all inner city pollution is caused by motor vehicles Every American

recognizes this problem, but very few can offer any type of solution.

Currently new electric vehicles (EVs) are well above the price range of the
average citizen. Few people have the budget to invest in an EV and those that do
generally are not your everyday commuters. Additionally, freeways remain over-
crowded, city parking is still very limited and mass transportation is limited by the
cars that can park near their terminals. To aggravate the situation, most Americans
require the convenience of having a vehicle at their disposal during working hours
and their offices are not near a mass transit terminal.

The Solution
Inventor/Designer Mike Corbin has a solution. “The Sparrow is a niche vehi-
cle its designed specifically for commuters We're not trying to replace the family
car” says Corbin, who is the largest aftermarket motorcycle seat 1 anufacturer in
the world and holder of twenty-five US patents.
continued on page 15



IN THIS |55UE

his issue is an example of the fact that the best laid plans of rodents, humans,

and editors oft get screwed up. Feb. ‘97 was supposed to be Tech Focus on

Regen #2, but since I didn’t get quite enough contributions to fill a second
issue, it isn’t. However, I did get to attend the North American Electric Vehicle and
Infrastructure Conference in San Diego. It was quite an EV Feast and this issue has
some of the choicer morsels. The APS Festival article adds to the Lighter side and
with the EVerReady Bunny on the cover... This one’s for fun — enjoy!
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PHOTO

APS Festival of Lights - Phoenix EAA’s Gene Cosmano and the drum-
ming bunny help to make the spirit right. Shortie but sweetie by
Kathy Watson

OK, we jump right into tech specs, but they’re good tech specs and a
neat little commute-mobile. Unique Mobility of Colorado and
Pinninfarina of Italy have created the NiMH-powered Ethos 3. For an
actual article on the Ethos, see News in Brief, p. 19.

How to spread the word about EAA to the people who matter - the
auto editors of your local newspaper. Don Gillis, San Jose EAA

Who's in charge here? You are, with the help of this tech article
from Phoenix EAA and Jim Piper. What to look for or put in a
good charger.

0-60 in 4.9 sec? They call it T-Zero. “They” is AC Propulsion. “It” is a
little bundle of trouble. ‘Nuff said.

NAEVI Ride and Drive. “It was ground-level flight complete with G-
force...” Your editor gets to play with the EV1 and the AC Propulsion
Honda. EV1 pix by Stan Skokan.

Solectria - The On-Road Experience. Whose cars have racked up 2
million customer miles and are now being sold through a Chevrolet
dealership? My notes on a NAEVI presentation by Mark Dockser,
Solectria Co.

EV Truckers, this one’s for you. Ford announces their 1998 Ranger EV
with an AC drivetrain. Skokan-supplied pix, editor-supplied remarks.
(If you can’t wait ‘til ‘98, EcoElectric has their Desert Lightning....).

CREDIT- PAGE 1

Made in the shades - Gene Comano and his EV and the Ever Ready Energizer Bunny
march in the Dec. 7th APS Festival of Lights.
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TECH

Ethos3

Vehicle type - Four-passenger hatchback sedan, styled as
soft aerodynamic cube. Though designed on a restricted
rectangular base, it is wide and tall enough to provide
capacity and comfort. Styling accentuates the wedge-like
shape. Expansive window area for best visibility.

Dimensions and Weighis

SPECS

Length 3,365 mm ( 132”)
Width 1,660 mm (66.5”)
Height 1,470 mm ( 57.9”)
Wheelbase: 2,300 mm (90.5”)
Front track 1,556 mm (61.3”)
Rear track 1,430 mm (56.3")
Tires 165/60 R15
Wheel rims 15%5.5

Curb weight 1,180 kg (2,600 Ib.)

Weight distribution  53% front, 47% rear Cd = .31

Access Four doors open to 80 degrees, tailgate
splits into two parts, which simplifies
loading in tight quarters.

Passenger, driver, 50/50 split seat-
backs in rear.

Welded aluminum extrusions, total
weight, 90 kg (198.5 Ib.).This space
frame forms a sturdy cage for occu
pant protection. Doors have impact
beams.

driver’s side.

Material for demo vehicle, - Fiberglass,
Larit T30

Seating

Frame

Airbag
Body

Power System
Front-mounted Unique Mobility (UQM) PowerPhase
system- state of the art in torque-based traction control. One

of the most compact energy efficient EV systems available.
Motor: UQM SR218H 53 KW (72 hp) very high efficiency

Energy Storage 26 Ovonics NiMH 12 V batteries,

System providing twice the capacity and dis
tance as lead-acids of the same weight.
These batteries are characterized by
high power, long cycle life, no memo
ry effect and no maintenance and are
totally recyclable.

Single unit weight  16.5 kg (36.4 1b.)

Pack weight 430 kg (945 1b.)

Pack configuration: 312 V DC, 85 a-hr.

‘Specific energy 70 Whrs/kg

Specific power 220 Whr/kg

Suspension Front - McPherson type with telescop
ing arms and coil springs.
Rear- Interconnected trailing arms.

Steering rack and pinion, no power assist.

Cute scoot. It is and it does.

phase advance control for extended
power and full regenerative braking
for extended range.

Braking incorporates full regenerative capability supple
mented by front disks and rear drums.

brushless dc permanent magnet motor which provides con- Battery Location Batteries are housed in 3 compart

tinuous torque of 150 N-m. ments, two under the front seats, one

Max. Power output: Continuous - 32KW (43 hp) under the rear cargo area.
Intermittent - 53 kw

Performance
el i i) Max. speed 1259 km/h (78.3 mph)
el e S L e Acceleration 0-96 km /h (0-60 mph) 11.2 sec
=1 % ey P Acceleration 0-48 km/h (0-30 mph) 3.2 sec
DLt el L R Max. range 241 km at 72.4 km/h (150 miles at 45
Motor + gearbox + differential 92 kg (203 Ib.) =iehg i ‘ )
G mph) 206 km at 80.5 km /h (128 miles

Transmission at 50 mph)

Drive Front-wheel o : P ¥

Gears 6.8/1 fixed ratio single stage Max. gradability ~ Continuous - 21% o

Selections: Forward and reverse speed plus neu Intermittent 35.5% at 40 km/h(25 mph)
tral with electronic speed control. " .

2 » In USA, contact: Unique Mohility, Inc. tel. 303-278-2002, fux
g‘i‘g‘mg E;lake ﬁa‘gﬁ'ty}’elme‘:hmcal 303-278-7007 Internet Igilman@uqm.com (Golden, CO)
= ‘iﬁ - eMaé‘}EZo e Pininfarina of North America, tel. 810-619-1790, fux 810-619-
G0 =5 uQ S ik 1791. Internet wipr@prodigy.com (Troy, Mi)
inverter using 3 half-bridge IGBT
power switching mOd“lest“h digital 1y Eyrope, Contuct Indusirie Pininfarina S. p.A, tel. 011-39-11-
microprocessor control. Software pro 70911, fux 011-39-11-700819 Infernet: cena@pininfarina. it
vides smooth quick acceleration with (Torino, Haly)
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LLLCTRIC VEHICLE COMPONENTS

Wilde EVolutions wants tobeyour sourcefor Electric Vehicle components, We stock hundreds
ofitems and most orders arefilled and on their way within 24 hours.

Our photo-packed 26 page catalog is a comprehensive resource for all the items youneed to
build and maintain your Electric Vehicle. Youmay order your personal copy by mail, fax or our
toll-free phone number. For $5.00 you get both thebest EV parts reference available and a
$10.00 “Wilde Cheque” good toward yourfirst order.

Experience gained through years of building, racing and driving EVs daily allows our parts
teamtoprovideyouwithserviceunmatchedintheEVindustry. Ouronlybusinessis helping
youmeetyourEV goals. Please call and tell us howwe can be of assistance.

Andbe sure tovisit us on the World Wide Web.

B Mail ﬁ Phone a 24 Hour Fax R Internet

Wilde EVolutions, Inc. 800 Fast EVs 260 365-9295 carguys@Wilde-EVolutions.com

PO. Box W 800 327-8387 520 639-0857 htop:/fwww.Wilde-EVolutions.com
Jerome, AZ 36331 360 385-5770 A

520 634-6445

e Advanced D.C. Motors
* Curtis PMC -Controller_

ou need components and service cal
We are the first choice!

Electric Vehicles of America, Inc.

48 Acton Street PO Box 59 Maynard, MA4(())1754‘0059 Chevy S10
(508) 897-9393  Fax (508) 897-67 conversion

Committed to Quality and Safety by EVA
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You Can Help Let
People Learn
Abhout EAA

BY DoN GiLLis, SAN Jose CHAPTER

In the letter below I made contact with
our local Automotive Editor to let him
know that the EAA should be used as
an EV resource. Use my letter as a tem-
plate and write one of your own. If you
do, send me a copy (at the address
below) so we can keep a listing of who
we have contacted. Maybe the National
EAA can establish regular communica-
tion with these writers. Another alterna-
tive is to send the name and address for
your editor to me and I will send a
generic version of this same letter to
your editor. Tony Cygan suggested
putting the same information into a “let-
ter to the editor” for direct printing on
the Opinion page. Help spread the
word!

FOLLOWUP LETTER

Date

Your Local News
Attention: Name of Editor
Street Address

City, State, Zip

Dear Auto Editor:

I really enjoyed your article on the GM EV1 and improving battery
technology. We have actually come a long way since we met long
ago at a San Jose chapter meeting. In future articles it would be
nice if you could let your readers know there is a nonprofit educa-
tional organization out there to help inform the public. A sidebar
might read something like:

Find Electric Vehicle Support with the EAA

Even though the EV is new technology to most of us, there is a very
dedicated group of EV enthusiasts already out there with real-world
experience; the Electric Auto Association. To those of us just learn-
ing about Evs, EAA members are a major resource. In 1997 they are
celebrating 30 years as a nonprofit educational organization. The
group was founded here in San Jose. Those who are interested in
this new vehicle technology could learn from this group. They pub-
lish a monthly national newsletter. There are 9 local EAA chapters
in California, five are in the Bay Area alone. Contact them at the
National 1-800-537-2882 number. EAA is also accessible through
the Internet.

Check them out at http://www.calweb.com/~tonyc/eaa.html.

Please put the information below into your December, Drive Section on Car
Clubs.

EAA - San Jose Chapter

Address: 1592 Jacob Ave. San Jose 95118

Contacts: Roy Paulson 408 269-7937

Mike Thompson m.t.thompson@ieee.org

Meetings: 10am to 12 noon, Second Saturday of the month
(call to confirm)

Reid Hillview Airport, Terminal Building

Events: EV information, EV Displays and local promotion

Let me know if I can help.

Sincerely,

Don Gillis, 5820 Herma St., San Jose, CA, 95123-3410
(408) 225-5446 (tel) fax (408) 578-7664

From gillis@VNET.IBM.COM
Wed Dec 4 16:14:50 1996
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EV Conversion B
Components
N

rt

WWW Online Calalog & Ordering
http://www.primenet.com/~ecoparts

5 DE\ EcoElectric
i A/ Corporation

EcoElectric Corporation's EV engineering

E% Aubumn Scientific < featuring: e capability is now being applied to a variety
™, TODD DC-DC N €coTrac™ Online of commercial EV development projects.
., Albright Contactors ™ Order Tracking S 4 d
. QuietVac™ coElectric's expertise is demonstrated in its
- “_ Loual Custom Y . e ;
- Our . EVCC Adoptor Plates ™\ 9 Discotnts Desert electric pickup, which has
Pmduct :*‘ Advanced DC Motors jf‘;:::::r;:':z: o been Widety acclaimed for its e”meptionaE
| Line / EcoMicro™DCDC 4 €AA Member detail design and high standard of finish.
/" Curtis Controllers < January/February : :
F 7 Books & Reference Special if you are developing an EV product for
S 4 le, contact John Witt to discuss how
7 Gauges / Meters V. i s
ix"guismgggqmpmem y $20 off QuietVac™ EcoElectric can increase the producibility
and marketability of your vehicle
Email 24 Hour FAX
ecoparts@primenet.com (619) 281-7600 ll = Send email to: ecoelec@primenet.com

. waw http://www.primenet‘com/'»ecaelec%

We Conduct Businéss Primarily via the Intemnet i BGRAG e e A STl e e

We Keep our Costs Low & Pass the Savings on fo You! . SN R
Check Out Our Expanded Website EcoElectric Corporation
Complete with Product Photos and Spec Sheets! PO Box 85247 « Tucson AZ 85754

. 2905 Kok Srmat = 8 Diag + CA , 721045414 Sap-T70-18 « FAK S G 90

WHY SHOULD YOU BUY FROM
ELECTRO AUTOMOTIVE?
IN ONE WORD, EXPERTISE.

Sure, we also have the finest quality conversion components and kits. But to be honest, some of
our competitors sell some of the same parts. What can we offer you that they can't? Unmatched
electric vehicle expertise.

* AUTOMOTIVE EXPERTISE. Components in a car experience stresses not found in stationary
electronics applications. We understand those stresses like nobody else in the business. We've
spent 28 years under the hood. Professionally, not as a self-taught hobby.

+ ELECTRIC VEHICLE EXPERTISE. We've been in the business of converting cars and helping
people convert cars longer than anyone else—since 1979. We've seen it all. In fact, we wrote
the book. Our step-by-step how-to manual CONVERT IT is the industry standard, supplied by
utilities and the Department of Energy to high school conversion projects across the country.
($30.00 postpaid in the U.S. and Canada, $35.00 elsewhere. U.S. dollars only, please.)

WHAT DOES THIS MEAN TO YOU? For catalog, send $6.00 to:

A CONVERSION THAT IS EASIER, ELECTRO AUTOMOTIVE
MORE RELIABLE, AND SAFER. POB 1113.EAA

WHY WOULD YOU WANT
ANYTHING LESS? FELTON, CA 95018
(Outside U.S. & Canada, add $5. 00.)
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Phoenix Chapier Tech
Report, Part 3

BY Jim PiPER AND PHOENIX EAA

his paper is designed to help you

I decide on the proper commercial

charger. If you are technically

capable of designing your own charger,

* it will provide a list of desirable features
to include in your design.

Once we know our pack voltage
and battery type, we can consider the
charger. A good charger can increase
battery life and provide charging at the
lowest utility electrical rate. It will also
provide the fastest charge for the current
and voltage rating of the ac supply line.

What to Look For

An excellent charger will have the fol-

lowing characteristics:

@ Unity power factor

@ Start of charge timer

@ Connection to utility-controlled
demand regulation systems

@ Charging individual battery blocks

@ Sensing individual battery block
temperatures.

@ Sufficient dc voltage times current
(VA) rating to theoretically charge
the pack in four hours or less

@ Programmable charging character-
istics

@ Protection against both battery and
ac electrical faults.

Compact and Light Weight

Very few of the chargers available
today meet the above ideal. The possi-
ble exception is the GM charger for the
EV1. The anticipated price is $5,000. The
inclusion of all of the items on the above
list may be why.

Unity Power Factor:

New regulations give the electrical
utilities the ability to demand unity
power factor from large loads such as
EV chargers. Another benefit of unity
power factor is that the charger uses the
full capacity of the power line. Power
factor is the ratio of useful power out to

Charging with a 50% power factor charger takes
double the power (and powerline capacity) as using
a unity power factor charger.

volts times amps in. Unity is the theo-
retical maximum. (For a detailed discus-
sion of power factor, see Lee Hart,
“What is Power Factor?”, Current
EVents, August 1996, vol. 28, #8.)

Some old transformer /rectifier type
chargers have power factors of less than
50%. That low power factor means that
itis only using half of the ac power line’s
capability. In other words, charging
with a 50% power factor charger takes
double the power (and powerline
capacity) as using a unity power factor
charger. Less-than-unity power factor
can cause other appliances on the same
line (such as air-conditioners) to be less
efficient.

Start of Charge Timer

A start-of-charge timer allows an
EV owner to get the lowest off-peak
charging rates. The car can be plugged
in but the charger automatically delays
start-up until the off-peak rate period
begins.

Connection to Demand Conirol

System

Some utilities may bill at a higher
level for peak energy use over a given
period. In these instances, the utility
installs demand controllers. These
devices reduce grid power demand by
commanding or rotating large loads off
when there are other critical demands
and bringing them back on when
demand is sufficiently reduced. In the
future, such systems may prevent large
loads such as EV charging from over-
loading the capacity of the power lines
into the house. Power companies may
require that they be able to remotely
control EV chargers in exchange for the
lowest electricity rate. This may be done
to keep electrical demand from exceed-
ing the utility supply at the start of the
low rate period.

Charging each haitery block
individually

The term “battery block’ refers to an
assembly of cells that are internally con-
nected inside a single case. In most cases
(but not all) this is the same unit as an
individual battery. The most popular
voltages for EVs are 6V and 12V [Some
are using 8V batteries. —CB]

Future batteries will be sealed or
valve-regulated. You cannot add elec-
trolyte or water if any is lost due to over-
heating or overcharging.

Most batteries fail gradually by
developing internal high-resistance

. short circuits. Material shed from the

plates gradually fills the bottom cavity
of the battery. Because of its composition
and its loose packing, this shed material
is only slightly conductive. Eventually, it
forms a high-resistance short across the
plates. High-resistance shorts are also
due to long thin crystals (dendrites) that
grow through the separators.

These weakened cells slowly dis-
charge internally. They also are slower
to charge. Charging all cells with the
same current will overcharge healthy
cells, boiling and gassing them while
attempting to bring up the lowest ones.

Monitoring and separately charg-
ing every cell would be ideal, but you’d
end up with a huge cable bundle. An
effective compromise is to only monitor
the blocks. In addition, individually
charging each block uses charging ener-
gy more efficiently, without wasting it in
evaporating water out of healthy bat-
tery blocks.

Sensing the temperature of
each battery hlock

Temperature sensing prevents bat-
tery blocks from being damaged by
overheating. Some battery designs have
rather low maximum temperature char-

Current EVents/February ‘97



acteristics. One manufacturer limits the
battery block temperature to 50(C
(122(F). This is not too far above ambi-
ent temperatures in Phoenix, Arizona.
Temperatures in excess of this limit,
even once, can reduce the life of the bat-
tery block. I believe that the failure
mode in this instance is a permanent
distortion of the battery block case.

VA Rating

The charger’s VA rating is the max-
imum continuous output power deter-
mined by multiplying Volts times
Amps. This is not the same as the input
power VA rating. The difference is usu-
ally related to power factor and charger
efficiency.

The charger may require remote
regulation to prevent overloading the
power grid or household wiring. Most
batteries have to be topped off slowly,
therefore they need a high charge rate
needed early in the charging cycle. The
charger should theoretically be able to
recharge the car in three to four hours.
Remote utility regulation of the charger
may limit charge time to less than eight
hours.

Programmable Charging

Characteristics

To build a charger with the previ-
ously described characteristics will be
expensive. Future battery technologies,
however, may require different charg-
ing modes.

With so much invested, we should
protect the charger hardware against
obsolescence by making it “smart” or
programmable.

One potential future technology is
lithium-ion. These cells have the high-
voltage characteristic of the lithium pri-
mary cells used in point-and-shoot
Polaroid cameras. They also have a volt-
age that drops with state of charge in the
same manner as lead acid. Presently,
lithium-ion cells are constant-current
charged until they reach a specific volt-
age, then constant-voltage charged at a
slow rate. When the cell reaches the con-
stant voltage portion of the charge cycle,
it only contains 60 to 70 percent of a full
charge. Completing the charge cycle

Current EVents/February ‘97

requires two to three hours. Battery
researchers are attempting to reduce this
time. When they determine an opti-
mum charging profile, the battery’s user
can enter the details into a programma-
ble charger. A really clever programma-
ble unit will read the battery type and
charge the vehicle accordingly.

Protection against Battery and
AC Electrical Faults

This requirement seems obvious,
however it has led to much debate at the
APS Phoenix Electrics Race. Faulted bat-
teries can supply tremendous currents
that can overheat and rupture a battery
or melt terminals and plates.. AC pow-
erline input voltages and charger or bat-
tery DC output voltage can be fatal.

Remember, electrics came before
gasoline. Gasoline was once considered
too dangerous to have near the house.
That is why the garage was behind most
pre-1950’s houses. During the 50’s
builders began attaching the garage to
the house via a breezeway. By the 1960s,
garages were directly attached.

In Phoenix, the carport was deemed
sufficient to dissipate dangerous vapors
while protecting the car. Again, attached
garages didn’t appear generally in
Phoenix until the 70’s. Now critics are
demanding additional regulations for
electric cars.

When the electric was dominant,
gasoline was considered too dangerous
to have near the house.

Isn't it ironic that some critics now
consider the electrics to be too danger-
ous to charge in an existing garage?

Compact and Light

Aheavy onboard charger loads and
slows an EV. There is no excuse for
building massive chargers now that
today’s advanced charging circuits can
incorporate high frequency transform-
ers and switching semiconductors.

Even an off-board unit needn’t be a
“boat-anchor. High frequency trans-
formers can be much smaller than simi-
larly-rated 60 Hz transformers. Using
them results in a compact lightweight
charger with little weight penalty when
installed in car. These units are ideal

onboard “opportunity” chargers.
Overnight trips to Grandma’s house
may become even more practical in elec-
tric vehicles, even if Grandma lives over
50 miles away.

A charger’s design affects its cost. It
also affects the day-to-day cost of charg-
ing the vehicle, the installation cost of
supplying ac power, and the charger
hardware cost. If a charger can accom-
modate future battery technologies, it
won’t need to be replaced or upgraded
when these technologies arrive—JP




AC Propuision Launches
4.9 sec EV

hat could beat the tire-smok-
Wing AC Propulsion Honda 1210 lb. of Tee-Z's 2400 LB weight is batteries, more
off the line? Nothing, except  than the optimal 50%. Car weight is only 1190, and a

another creation from the high-horse- major portion of that is 165 kW or 220 hp light-em-up
power wizards in San Dimas. Having drivetrain

turned from the pursuit of efficiency to
the generation of g-forces, they have
designed a new sportscar that aims AC
Propulsion’s technology at the go-fast gang.

Having badgered ACP for years about putting the CRX into SCCA autocross
competition, I was delighted to hear about plans for a purpose-built electric
roadster. They call it T-Zero, a title that immediately suggests the esthetics of
applied physics and the excitement of a Saturn-5 liftoff.

Gogglin’ Motor Heads

T-zero and counting, but the thing’s already off the line and at the other end
of the drag track before the announcer’s voicebox has finished vibrating. 4.9 sec-
onds, folks, is (pardon my French) friggin’ flamin’ fast. GM’s EV1 awed motor-
heads with its 7-8 second 0-60; ACP’s little fireball is going to leave ‘em
gogglin’.

Alan, you'd better have manufacturing facilities in place, because if you put
this little bundle of trouble on an SCCA Solo 2 track (and it performs as adver-
tised), you are not only going to be mobbed, you are going to be submerged.
Witness the major attitude adjustment that Bob Schneeveis performs each time
his SnoWhite rips up the autocross track. The only reason there aren’t more
SnoWhites around is that Bob’s a prototyper, not a build shop. Tee-Zero sounds
like it’s actually manufacturable. If you beat ‘em, they’ll
buy it or what wins on Sunday sells on Monday. Vision of
the future, a massive proliferation of really radical red road
rockets.

OK, Earth to Clare, time for splashdown. What’s really
in this package? Well, for one thing, ACP’s established rep-
utation in high performance. Another is their appreciation
that weight makes a difference, especially chassis weight.
1210 1b. of Tee-Z’s 2400 LB weight is batteries, more than
the optimal 50%. Car weight is only 1190, and a major por-
tion of that is 165 kW or 220 hp light-em-up drivetrain. It all
goes to the wheels; no clutch, or energy-eating torque con-
verter. This scat-cat is low, too, the 41 inches in height is to
the top of the rollbar. She looks slippery too and ACP
knows their aerodynamics, so she probably is.

OK, totting it all up, we have lightness, axle-twisting
torque, stomach-wrenching power, low frontal area, low
Cd, a good split of weight distribution front and rear, a sus-
pension done right and...oh my, oh my, oh my...

At the risk of offending a certain E-Porsche, drool, drool, drool.

Okay, okay. keep the saliva off the copy and make sure the Thirteener isn’t
sulking (all I want for Christmas next year is an ACP drivetrain she says).
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Vehicle

Drive system:
Motor type
Torque

Power

Motor controller
Charger

: TECH SPECS

High-performance mid-engine, rear-wheel drive, 2-seat bat
tery-powered electric roadster

Air-cooled AC induction design, 12,000 RPM

244 N-m / 180 ft-Ib. (0-5000 rpm)

165 KW /220 hp (6000-12000 rpm)

Air-cooled, voltage-fed IGBT

Integrated with controller, 20 KW max. output, GFI com
patible, unity power factor

Battery 28 OPTIMA spiral-wound, lead-acid, 45-amphr modules,
336 V nominal voltage

Transmission Direct drive, fixed ratio, no clutch or torque converter.

Performance

0-60 mph 4.9 sec

Top speed (governed) 140 km/hr 87 mph

Range 100-160 km 60-100 mi

Charge 1hr @240V 80 A

(from 100% discharge) 3 hrs @ 240V, 30A

Chassis

Frame Tubular steel space frame with integrated battery mounting
at side and rear

Body Glass-reinforced plastic, design based on Sportech by
Piontek Engineering

Suspension Front and rear, short and long A-arms with adjustable coil-
over shock absorbers, adjustable sway-bars

Steering Non-assisted rack and pinion

Brakes Front: 280 mm dia., vented aluminum MMC rotor with 4-
piston aluminum caliper.
Rear: 280 mm dia. cast iron rotor with 1-piston iron caliper,
integrated handbrake

Wheels Alloy, 15 X 6.5”

Tires Toyo Proxes FZ4, special EV compound, P195/50 R15 front,
P205/55 R15 rear.

Dimensions

Curb weight (include battery) = 1090 kg 2400 Ib.

Battery weight 550 kg 1210 Ib.

Weight distribution, F/R 47%/53%

Wheelbase 2235 mm 88 inches

Length 3810 mm 150 inches

Width 1625mm 64 inches

Height (to rollbar) 1040 mm 41 inches
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Book Review
Continued from page 3

Michael has learned from his 20 plus
years of experience.

The chapter on conversions
includes a walk-through of a Honda
CRX conversion. The scratchbuilt
chapter has photos of many innova-
tive vehicles, some quite practical,
others purely experimental.

Chapters 7 and 8, “Inside the
Electric Vehicle” and “Find, Fit, Use
and Maintain”, need to be read as a
pair. This will give the reader a good
background on the various parts
within an electric vehicle.

The reader will also learn why
they would choose one part over
another, such as a DC motor vs. an AC
motor, or the type of battery pack
wiring to use. One item lacking atten-
tion is the topic of low rolling resis-
tance tires. There’s a short section on
rolling resistance early on in the book,
but no mention of manufacturers that
make these tires, just that they exist.

An interesting topic discussed is
the “High State of Charge Bypass
Charging” module, which looks like a
forerunner of the “battery regulators”
that have been getting lots of atten-
tion on the Internet’s EV mailing list
lately (see below).

One thing the reader will imme-
diately notice is the use of boxes for
Editorials, Techtalks and Application
notes. As a relative newcomer to the
world of electric vehicles, I found
myself getting distracted by having to
flip to the referenced box when, in
many cases, the main text could have
easily included the boxed informa-
tion. In other places, it seemed appro-
priate to break the information out for
reference from several places.

The recent date of the book’s pub-
lication gives the reader an idea of
how fast the field is starting to
change. There’s no mention of sealed
batteries like the Optima YellowTop,

Continued on page 15
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< he first car I wanted to try was
the GM EV1, though I also had
[ my eye on a little white Honda
w1th a leafy vine painted on the back -
the AC Propulsion CRX. As before, I got
on the waiting list, but the wait was less
than an hour. the Queen was as I
remembered her from EVS-12, serene,
sleek, perhaps a little re-styled in the
front. Seating was space-age and very
comfy. The car was ridiculously easy to
drive — 1111 entered into the center
console bought her alive and we glided
out of the parking slot and though the
Sheraton’s parking area. Even at
ambling speed, I felt the resources of
power there — this car wanted to go.

On the shore road running past the
conference hotel I tested the regen brak-
ing, then...

It was ground-level flight complete
with G-force. Acceleration was instant
and powerful, providing a definite
shove-back in the seat. Handling was
quick but sure, although this wasn’t an
autocross track, not a skidpad, even
though a recent rain had wet the pave-
ment. I also decided that the appropri-

12
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With the power surge came an instant rush of desire to
put an EV1 into SCCA Solo 2. Feeling the techno-perfor-
mance of this PC-on-wheels makes me want to take her
out a twisty track and gently, quietly, blow the doors

off everything in sight.

ately-named Goodyear Momentum

low-rolling resistance tires probably
would not appreciate being treated like
Yokohama 008s (Rumor has it that that
205 radials of the right size will fit,
should you desire more fun that stan-
dard equipment allows.)

With the power surge came an
instant rush of desire to put an EV1 into
SCCA Solo 2. Feeling the techno-perfor-
mance of this PC-on-wheels makes me
want to take her out a twisty track and
gently, quietly, blow the doors off every-
thing in sight.

What wins on Sunday sells on
Monday — GM please take note.

There are sufficient displays and
gadgets to please the most techno of

nerds yet all are well- mtegrated and

none are overbearing or overwhelming.

It was also neat to see the EV1 in
quantity — 5 or 6 in the ride and drive
plus 2-3 in the inside display booth. The
cars came in silver, forest green and
there were two very gorgeous red twin
sisters. One might ask if the red paint
adds another +5 mph to the speed (as it
is said to do for many sportscars). The
performance of these EV1s renders the
question supremely superfluous.

Like the legendary VW bug and the
Chrysler Neon, the EV1 is very “pet-
table”, yet the car’s styling goes far
beyond cuteness. She is sweet, yet awe-
some and all we hoped she would be.

Since 1990, the EV world has been
waiting. Welcome, EV1. —CB
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The tails of two pretties. Though that rear quarter-panel could use
something to break up the expanse. Suggest a black stripe to make
them look a little less... matronly?

Hustlin’ to get a ride in the EV1.

S
s
S
——
s

GM had this shower set up to demo their “chargin’ in the
rain while lickin’ the paddle” capability. They didn't need it,
since San Diego weather supplied the real thing. I thought at
first that it was a portable car-wash rig (well, they were keep-
ing the critters sparkly-clean).

Some folks had to squeeze a bit. (Stan Skokan is 6 ft
2”) No joke about 10 ft Poles - he’s Czech.

Current EVents/February ‘97 13



Solectria - The On-Road Experience

NAEVI CoNFERENCE SPEECH BY MARK DocksEer, SoLecTriA Co.

ith vehicles in production since 1991 and the most EVs on the road in the

US, Solectria is the corporate EV pioneer of the 1990s. 250 Solectria cars

and trucks run on roads in 36 states and 9 countries, and have racked up
2 million EV miles. The composite-bodied Sunrise has already exceeded the
Partnership for a New Generation of Vehicles goals for weight and distance with its
375 miles on one charge of its Ovonics NiMH batteries.

With its cars now available through a Chevrolet dealer in MA, Solectria contin- |

ues to grow. As Dockser said (pun I am sure intended), a lot of Forces are converg-
ing.

Solectria has built its success on simple, reliable drive systems with technology |

available now. Their philosophy is reflected in their use of:
@ Air cooling
@ Modular design
@ High reliability
@ Moderate size pack
@ Lower costs sooner
@ Having cars available today

They design the cars to serve the 35-50 mile trip commute niche, making the |

most efficient use of the existing 110V infrastructure with power-factor corrected

chargers. This 35-50 miles is reliable under almost every condition. In EVermont test- |

ing at -20 degrees, Solectria cars and trucks still delivered an average of 43 miles.
Solectria’s Tri-position switch, with Economy, Medium and Hi performance lets

the driver put a bit of spice in the commute if they wish, or, for those who get their |

kicks out of efficiency, provides the wherewithal to get the most out of every amp.

With the European-designed Sonnenshine 12V battery. Solectria finds that the
pack has a life of 2-3 years with a replacement cost of $1400. That may not be the

ideal, but it is honest and workable.

For the future, they look to nickel-metal hydride. Already proven in the APS
Electrics race-winning Solectria RS, NiMH Forces are getting 85 miles on the Federal

Urban Driving Cycle.

E-10 Pickup

With all the hurrahs about Ford’s 1998 Ranger and GM’s $-10, let’s not forget
Solectria’s E-10. This truck is in production now, using the expertise that Solectria has
gained from its 2 million customer (not test) EV miles. At 4600 GVW), the E-10 carries

a modest but useful 500 Ib. payload. It has 220V offboard charging with emergency |

110.

It's appeal as a sweet-running reliable little beast is substantiated by the rate of
consumer satisfaction in a 20 vehicle test program. The E-10 rated an 8 out of possi-
ble 10 each month for two years. A friend of mine who had one for a week had a hard
time giving it back. It gets 20,000 miles out of it's Sonnenshine batteries and needs
only a annual gear-oil change and battery terminal inspection/tightening.

Solectria uses battery thermal management in both the E-10 and the Force. They

don’t neglect to warm the passengers either. With cabin pre-heat and a fuel-fired | |

heater (this is one way to use fuel very efficiently), folks stay toasty and the efficient
air conditioning system causes only a 20-30% drop in range— MD and CB
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Corbin

continued from page 1

Corbin is a man well qualified in this arena. In 1974, at the Bonneville Salt
Flats, Mike set the land speed record for an electric powered vehicle at a round
trip average of 165.367 mph with a top speed of 171.102 mph. In the same year,
Corbin took First Place in the Mt. Washington Electric Vehicle Regatta by being
the first person to climb the highest mountain on the East Coast with an
EV...twice! Calling on all of his experience and the skills of some of the finest
designers and engineers in the world, Corbin is ready to launch the “Sparrow*.
This car is an entirely new approach to providing a permanent solution.
Designed specifically as a commuter vehicle, the Sparrow offers seating room
for one (Personal Transit Module) and a range of 60 mph for 60 miles. Price is

$12,900. — Corbin Sparrow

Type 3 Wheeler, two in front, one at rear

Drive Rear Wheel

Dimensions Approx. 4 Wide x 8’ Long

Seating For single passenger

Cargo Monocoque has room for briefcase and
laptop computer. Rear hatch (production
model) has room for 4 bags of groceries

Windows Roll-down type

Gross vehicle wt. 990 1b.

Stability
Battery weight
Front suspension

Rear suspension

Low center of gravity / Low roll center
540 Ib.
Double “A” arm

Single sided swing arm

Brakes 3 Wheel Disc/ Manual parking brake
Tires P145/80RI3 Radials

Batteries 8 at | Kwhr-hour each

Type Lead-acid sealed valve-regulated
Chassis Composite fiberglass monocoqu
Range 60 miles at 60 MPH

Charge time 6 hrs. @ 110V /15 amp, 2 hrs. @ 220V
Charger Onboard 110V (220v optional)

Motor DC Series 400 Amp / 15 Horsepower
Controller Solid State Controller

Amenities Fuel Gauge / Heater / Radio / CD Player

Exterior colors
Interior colors
Cost

Upgrade

Red, Teal, Plum, Yellow, Silver
Black, Grey, Cream

Approx. $12,900

To Order Coniuct Tom Corhin 408-633-2500 / 408-633-1512 Fax

e-mail: fomi,corbin.com / www.ev-sparrow.com
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Book Review

continued from page 11

nor the Hawker Genesis. The only
modern controller described is the
Curtis 1221B - no Zapi, no Auburn.

I feel the final chapter is important
reading for everyone. As Michael
points out, converting all vehicles to
electric power will not solve the
world’s problems. We will still be left
with jammed freeways and acres of
land devoted strictly to automobiles.
We need to also look at alternative
solutions like efficient mass transit.

Overall, I found myself rereading
several sections of the book. My brain
was racing with ideas for different
drive systems, different battery charg-
ing solutions and possible solutions
for some details on my own project, an
EV motorcycle.

If you aren’t inspired and motivat-
ed after reading “The New Electric
Vehicles”, you aren’t paying attention.

(The EV mailing list is for the dis-
cussion of all topics related to electric
vehicles. To join the EV mailing list,
send the command “subscribe ev” as
the text of a mail message to the list
server at “listserv@sjsuvm1.sjsu.edu”.)
—RM
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Battery Controller

Monitors functions of
the battery (hidden)

Power Steering
Electrohydrauli

Communications
Center

Operates instru-
mentation and
climate control

Charger Inlet

Conveniently located at
the front of the vehicle

DC/DC Convertor
Electronic “alternator”

1998 Ford Runger EV

Drive Motor/Transaxle
High-speed, 3-phase AC motor

Lead-Acid Battery Pack

39x8 volt modules

delivering power to single-speed
direct-coupled transaxle

Motor Inverter
Converts high-
voltage DC to AC

Rear Suspension
Composite leaf springs

and watts linkage

The Vehicle Standard Features
Styleside, regular cab pickup, short wheel-  Dual Air bags Occupant safety protection
base, all Oi}grg;;nenslons similar to 1998 Electronic Ford designed, state of the art,
HdsipOwL ger microprocessorcontrol units
Powerlirain 24 Battery. controller ~ Monitors @cﬁom of battery
Motor 90-hp, high-efficiency 3-phase AC 4 Motor inverter Converts high-voltage DC to 3 phase
Induction AC
Transaxle Single-speed rear-wheel drive % Communications  Operates instrumentation and climate
center control
Battery Economy drive Driver-controlled with increased
Type Sealed Lead-acid, 8V version of the Delphi regenerative braking.
used in the GM EV1 Heater Electric resistance
Voltage 39 x 8 modules; 312 volt system Regenerativebraking ~ Energy recovery to increase range.
Battery energy @FUDS 23 KWHR (19 kwhr at capacity DC/DC converter Electronic “alternator” to charge aux.
rating 85% discharge) battery from pack
Charger Onboard 240V/30 A Power steering Electro-hydraulic
Wheels and tires Li: _htweight alum;'num wheels, low
Performance rolling resistance tires
0-50 mph acceleration 4-wheel ABS Straighter stopping and greater steering control
12.5 sec )gas Ranger < 12 sec under most conditions
Rated top speed 75 mph
;S P Warranty
(governed) : : ‘ Vehicle Same as 1998 gas-powered Ranger
Customer range @32 F including heater 35 miles Batteries 2-year warranty; pro-rated in second
@72F 50 miles year.
Range -FUDS 58 miles without A /C or heater operation B 3
cycleat 72 F For more information ubout the 1998 Ranger EV, cull 1-800-ALT-FUEL or
visit Ford’s websife at www.ford.com/~eleciric vehicle
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Numbers up tells what’s what on this

Ranger

All Ranger compo-
nents including batter-
ies are located between
the frame rails for
crashworthiness. Did
Ford learn some engi-
neering from
EcoElectric’s Desert
Lightning
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_EVS FOR NOT-SO-DUMMIES
Baitery Basics

By SpaRkz

g ave you ever wondered

 what’s inside that black box
. __called a battery? Many EVers
just think of these energy storage
devices as storage tanks for electricity,
as if it were a fluid like water. That’s
fine, and you can work with a battery
that way. For those who want to know
more, read on.

The functional unit of the battery
is the electrochemical cell. This device
is based on observation that metals or
metal-like substances will dissociate,
i.e. go into solution as ions, releasing
electrons. Zinc dissolving in
hydrochloric acid, iron disolving in
salt water or lead dissolving in sulfu-
ric acid are examples. (The solvent
involved is usually water, although a
few reactions can take place in differ-
ent media, such as alcohol or hydro-
carbon-based liquids)

At the surface of the zinc metal
that contacts the acid:

In —>7n+2 + 2 e-

Released electrons flow through
the metal until they find a place
where they can be used up.

The electron-releasing process is
called the anode reaction, or oxida-
tion. The electron-uptake process is
the cathode reaction, called reduction.

With zinc in hydrocholoric acid,
the released electrons are taken up by
hydrogen ions (H+), which bubble off
as hygrogen gas. This is why the reac-
tion fizzes.

2H+ + 2 e- >2H > H2
(gas) (cathode reaction or reduction)

For the overall process (zinc dis-
solving in acid) to proceed, there has
to be both an anode and a cathode
reaction. If the electrons can’t escape,
they accumulate and charge build-up
stops the process. In the Zn/acid dis-
solution, they latch onto hydrogen
ions and are carried off in the escap-
ing gas.

18

Note that in the anode, electrons
are left in the metal as the ions depart
into solution. The metal in this region
has a net negative charge. In the cath-
ode, electrons are absorbed by posi-
tively charged ions that accumulate in
the metal there. Thus, although it may
seem counterintuitive, the cathode
has a net positive charge and the
anode a net negative one

The energy that drives metal into
solution is unique for each element
and is called the electrochemical
potential.  Since electrochemical
potentials are always measured
between two systems and are not
absolute, a reference point is estab-
lished by using a standard hydrogen
electrode (hydrogen gas bubbling
around a platimum electrodeina 1 M
solution of H+ ions — the platimum
acts only as a catalyst and does not
participate in the electrochemical
reaction.) Each metal is tested against
that under standard conditions (the
metal is immersed in a 1 M solution of
its ions) :

The test cell is set up so that the
metal solution and the acid solution
are separated by a semipermeable
separator. Electrons from the metal
anode, instead of jumping right onto
the hydrogen ions and escaping, must
flow through a wire to the hydrogen
cathode. The force or voltage pushing
electrons from one cell to the other is
the electrochemical potential, mea-
sured with a voltmeter. When mea-
sured against the standard hydrogen
electrode, this voltage is known as the
half-cell potential and the reaction on
the metal side is the half-cell reaction.

Against the hydrogen electrode,
Zn generates a voltage of -0.76, show-
ing that it wants to donate electrons to
hydrogen. Lead (Pb) generates a volt-

age of -0.12V, so it also donates elec-
trons, but the driving force is weaker.
Metals such as sodium (Na), potassi-
um (K) and lithium generate 2.5-4.0 V
against the reference, which is one
reason why they are being studied for
use in batteries; their high potential
provides high voltage and high
capacity without needing as many
cells.

Silver (Ag), on the other hand,
generates a potential of +0.799, mean-
ing that it likes to pull electrons off
hydrogen. In this case, silver is acting
as the cathode, silver ions coming out
of solution to take up electrons and
plate metallic silver on the electrode.
This is the basis of elecroplating sil-
ver. Silver will also hog electrons from
the very willing zinc, providing the
basis for the high capacity silver-zinc
primary cells used on spacecraft.

Gold at +1.5V and platinum at
+1.23V take up electrons so strongly
against hydrogen that they will only
plate out of an ionic solution and are
thus extremely resistant to corrosion.

An operating electrochemical cell
consists of two half-cell reactions. In
the case of silver-zinc, they are

Zn > 7Zn+2 + 2e- (anode or
oxidation reaction)

Ag+ +e- > Ag
reduction reaction)

Because oxidation and reduction
are taking place simultaneously, these
are called redox reactions

The standard electrochemical
potential of this redox couple is the
differential between the standard two
half-cell reactions. Note that because
zinc “likes” to give up electrons and
silver “likes” to take them, the stan-
dard electrochemical potential of the
two is larger than either alone, name-
ly 0.8V + 0.76V = 1.56V

In a redox couple such as nickel
and cadmium, both like to give up
electrons, but one does more than the

(cathode or
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other, so that the standard cell voltage
is less than either half-cell alone,
namely 0.4V -0.25V = .15V

Note that the term “standard”
precedes the description of half-cell or
full cell reactions. This is a reminder
that these measurements are taken at
fixed ionic concentrations (1 M). If
concentrations vary, as they do in
actual working electrochemical sys-
tems, then the cell voltages will also
vary.

In the lead-acid couple, the stan-
dard cell voltage is essentially the
same as the standard half-cell voltage
because the cathode is the hydrogen
reaction.

By themselves, single electro-
chemical cells can’t generate very use-
ful voltages (especially for powering
things such as electric cars.) However
when cells are connected in series
(one after the other), the voltages add
up. thus the first practical electro-
chemical storage devices consisted of
many individual units in a series
array or “battery” of cells, which is
where we get the term we use today.

The first battery was Volta’s
“voltaic pile”, made up of thin sheets
of copper and zinc, sparated by paper
soaked in salt water (the first
absorbed electrolyte battery!).Volta’s
pile could make sparks, but its current
output was feeble. A working chemi-
cal storage battery had to wait until
the Frenchman Gustav Plante in 1854.
This was the fluid-filled lead acid, the
basis for our automotive and traction
batteries today.

In order to have voltages that
were compatible with electric equip-
ment, storage battery developers and
manufacturers decided on standard
configurations of cells inside a case.
For the familiar lead-acid system,
they settled on the three-cell 6 volt
and the six-cell 12V for automotive
and other applications. 8V was also
used for truck starter batteries and is

Current EVents/February ‘97

also coming into use for electric
vehicles.

The voltage and current from a
single 6 or 12 V battery is often insuf-
ficient for some applications (such as
Evs). Individual batteries are made
with output terminals or posts that
are standardized so that batteries can
be connected together into a block or
“pack”.

Commercial storage battery man-
ufacturers speak of plates or grids
rather than electrodes, since these
metal parts have to be heavier to gen-
erate usable current. As in the labora-
tory version of the electrochemical
cell, batteries have semi-permeable
separators and ionic solution called
electrolyte. Access is provided in
fluid-filled batteries by caps in the top
and they require periodic additions of
water. They also require insulators
between cells and conductive path-
ways called interconnects that bring
current outside the case to connective
fixtures called terminals or posts.
These come in a variety of types,
including automotive, L-terminal,
universal terminal, marine, screw-
type and others.

Electrolyte does not neccessarily
have to be liquid,although because of
the common lead-acid battery we
think of it as such. And electrodes or
plate do not neccessarily have to be
solid. Ford’s controversial sodium-
sulfur battery has a molten “plate”
and solid electrolyte.

Lead-acid wasn't the only system
powering vehicles. The Edison or
nickel-iron battery threatened for a
while to displace it, especiallly in cabs
and delivery vans. Nickel cadmium
also developed into what it is today.
Since almost any two half-cell reac-
tions can be combined (in theory),
batteries can and have been based on
a bewildering variety of metals and
even non-metals such as conductive
organic polymers.

The accompanying chart shows
electrochemical potentials of various
elements. Just for fun, try picking a
pair and see what sort of battery
they’d make. What would be the best
pair (from an electrochemical stand-
point only)? What would be the
worst?

One should note that some bat-
tery technologies do not depend on
recharging for energy renewal.
Several use materials that must be
consumed and replaced. Some sys-
tems, such as one studied by Nissan,
refuel by replacing spent electrolyte.
Others (aluminum air, zinc-air)
require the battery to be opened, the
spent plates lifted out and replaced
with fresh ones. .

Present and near-term batteries
are based on familiar materials such
as lead, nickel, zinc, and silver and
less familiar ones such as sodium,
potassium, lithium, aluminum, mag-
nesium and carbon in both inorganic
(graphite) and organic (polymeric)
forms.

Technology is moving so rapidly
that batteries based on new materials
such as nickel-metal hydride and
lithium-ion are becoming commer-
cially available, though in limited
quantities and at high costs. —Sparkz
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X NEWS I N BRIEF '

News in Brief is compiled by Ruth M. Shipley
from information supplied by the Environmental
Information Netwerk. If reprinted, please credit
CE and Ruth Shipley.

Edison EV Builds EV

Infrastructure

To facilitate rapid, efficient and reliable
installations of EV charging equipment
for both residential and commercial
customers, Edison EV, an EV infra-
structure company;, is forming alliances
with San Diego Gas & Electric
Company, Southern California Edison
and the Sacramento Municipal Utility
District. These unique alliances are
expected to provide the basis for build-
ing and marketing charging networks
throughout California. The agreements
address sales and marketing of EV
chargers in each utility’s service territo-
ry, servicing of chargers, and utility
practices that will allow easy and rapid
installation of chargers at customer
locations.

(PRNEWSWIRE: 12/11)

Single Unit Fuel Cell Built by
NASA

Prototypes of a new class of efficient,
single unit regenerative fuel cells that
feature solid ionomer alkaline mem-
branes have been built and tested at
NASA'’s Lewis Research Center in
Cleveland, OH. These single unit,
regenerative fuel cells can serve either
as fuel cells or as electrolysis cells and
may become key components of future
electric power generating/energy stor-
age systems. The use of single unit,
regenerative fuel cells — as opposed to
the use of separate fuel cells and elec-
trolysis cells — could potentially
increase the energy densities of energy
storage systems. So far, three prototype
cells have been built. The round trip
efficiency of one of the cells, measured
at a current density of 40 milliamps per
square centimeter, was 54% at 40
degrees Celsius.

(BATTERY & EV TECHNOLOGY: NOVEMBER 1996)
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Tucson Resort Offers EV
Charging

A Tucson resort has decided to support
the launch of GM’s EV1 in Arizona by
offering its guests an EV charging facil-
ity. The Westin La Paloma, a luxury
resort in the foothills of Tucson, is one
of just a handful of locations in the
United States to offer this service. GM
has selected Tucson as one of four cities
nationwide to market the EV1, which is
now available from participating
Saturn dealerships. Car owners visiting
the Westin La Paloma will pay only
$1.60 for a full charge, a bargain com-
pared to gas prices. The time to charge
will vary from about one to three hours
depending on how much juice the bat-
tery needs.

(PRNEWSWIRE: 12/12)

TCR Develops EV AC Sysiem

Thermodynamic Control Research
(TCR) of Trenton, FL has developed a
high-efficiency air conditioning system
for use in EVs. The TCR unit is light-
weight and has power requirements
about one-half to one-third of those
found in other systems currently avail-
able. The TCR system incorporates a
secondary battery that does not draw
power from the main vehicle battery.
Depending on the type of fan used, the
TCR system only requires 600 to 650
watts. This low power requirement
enables the unit to be left on to cool a
parked vehicle or programmed to cool
at specific times. The unit’s small size
allows it to be placed anywhere in the
vehicle, and the use of a Sierra environ-
mentally-safe secondary coolant allows
it to be adapted to existing vehicle
evaporator and blower systems.

(TCR RELEASE: 12/12)

Enova Funds EV Charging
Stations

Enova Corporation, the parent compa-
ny of San Diego Gas & Electric
(SDG&E), has announced it will fund
the development of a network of public
charging stations for EVs in the utility
company’s service area. Enova will
provide $50,000 to business and gov-
ernment agencies in San Diego and
southern Orange counties to aid them
in building charging stations. No spe-
cific locations for the stations have been
established yet, but they may include
major shopping centers, government
offices, parking garages and employee
parking areas at facilities of the region’s
largest employers. SDG&E will provide
incentives to encourage overnight
charging, since it makes more efficient
use of the company’s electrical system
and benefits the customers.

(PRNEWSWIRE: 12/5)
New 24-Hour EV Record

A team consisting of technicians from
Monrovia, CA-based AeroVironment,
Inc. and Delphi Energy and Engine
Management Systems (Delphi-E) set a
new EV 24-hour distance record recent-
ly. The team drove an EV on streets
and highways in and around Los
Angeles from noon on Saturday,
December 7 until noon on the follow-
ing day for a total distance of 1,020.5
miles. The previous record, set in 1994
in Atlanta, was 832 miles. The Arizona
Public Service Company utility provid-
ed a converted Saturn coupe for the
run. Delphi-E provided the valve-regu-
lated lead-acid batteries, the same bat-
teries that are currently used in the GM
EV1. AeroVironment contributed its
ProCharge fast charging system, which
was able to completely recharge the
vehicle’s battery in 12 minutes.

(BUSINESS WIRE: 12/10)

Current EVents/February ‘97



Ethos 3 Gels Good Reviews

A Golden, CO-based engineering com-
pany is offering the world a peek at the
future with the introduction of the
Ethos 3 EV. Unique Mobility developed
the vehicle in partnership with
Pininfarina, a world-renowned design
and manufacturing company in Turin,
Italy. Pininfarina designed the body,
suspension, interior and aluminum
space frame design, while Unique
Mobility created the electric propulsion
system for the four-door, four-passen-
ger car. It is powered by 945 pounds of
NiMH batteries, reaches a top speed of
78.3 mph and accelerates from 0-60
mph in 11.2 seconds. The car can travel
about 150 miles at 45 mph or 128 miles
at 50 mph between charges. Test dri-
vers from the Denver Post rated the car
highly.

NEWS IN BRIEF

Dealership To Sell
Solectriu Force

Mirak Chevrolet-Geo of
Arlington, MA has become the
first automobile dealer in the
US to offer Solectria EVs direct-
ly to individuals and fleets.
New car buyers can now pur-
chase the new Solectria Force
four-passenger, four-door elec-
tric

sedan on display at Mirak’s
showroom. The car can reach a
top speed of 70 miles per hour
and has an average range of 40
to 45 miles per charge.
Standard equipment includes a
cold weather package and a
user-friendly Range-Power
Selector to maximize range.

ELecTRIC VEHICLES ONLINE ToDAY

Month-in-Review
Executive News Summary Service

o Fuel Cells
o Hybrids

e FHlectric Vehicles
« Hydrogen

TIMELY © COMPREHENSIVE  RELIABLE

Tracks current |e<]:;is|otion, regulations,
science and technology, industry intiatives,
conference announcements and more.

For a free frial, contact:

ENVIRONMENTAL INFORMATION NETWORKS
119 South Fairfax Street, Alexandria Virgina 22314
Phone: (703) 683-0774 Fox: (703) 683-3893

(THE DENVER POST: 12/6)

USABC Funds Cosi-Reduction

Program

The U.S. Advanced Battery Consortium
(USABC) has approved a 15-month, $8
million program with GM Ovonic to
reduce manufacturing costs for nickel-
metal hydride (NiMH) batteries for
EVs. Since NiMH batteries have
proven reliable and able to yield longer
ranges in EV tests than other battery
technologies, this next step will be
important in making NiMH battery
technology more commercially viable.
“Our goal is to take a battery proven in
performance, maintain that perfor-
mance, but reduce its costs to afford-
able levels,” said USABC program
manager Bruce Rauhe. Ovonic Battery
is a subsidiary of Energy Conversion
Devices, Inc. (ECD), and GM Ovonic is
a joint manufacturing venture involv-
ing Ovonic Battery and General
Motors.

(ECD RELEASE: 12/5)
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Wilmington, MA-based
Solectria also offers the Force

sedan equipped with advanced
nickel-metal hydride batteries,
which will power the car 80 to 100
miles on a charge, and the Solectria
E-10 electric pickup truck.

(SOLECTRIA RELEASE: 12/4)
EV1 Ad Could be a Hit

A television commercial spot devel-
oped by San Francisco-based Hal Riney
and Partners for the General Motors
EV1 advertising campaign is beginning
to attract attention. The spot, which
shows scores of household appliances
unplugging themselves to go outside
and have a look at GM’s EV1, was
scheduled to debut in December on
local TV stations and movie theaters in
the Los Angeles, San Diego, Phoenix
and Tucson markets. “The idea of an
electric car is a huge, huge piece of
news,” said Riney copywriter and exec-
utive creative director David O'Hare.
“In focus groups, when we’d describe
the car, people would come back and
say, ‘There’s an electric car? Wow.’
They couldn’t get past the fact that it
was here, let alone what its name is or
who makes it.”

(NEW YORK TIMES: 12/4)

SMUD Receives DOE Award

The Sacramento (CA) Municipal Utility
District (SMUD) recently received the
Department of Energy’s “Special
Recognition” in the National Energy
Efficiency and Renewable Energy
Awards for its innovative electric trans-
portation program. SMUD has
launched 200 EV charging outlets at 32
locations throughout the county

in neighborhoods, downtown public
parking garages, shopping centers, the
State Capitol and Sacramento
International Airport. The utility is also
collaborating with GM to develop the
charging infrastructure for the EV1.
SMUD’s electric transportation pro-
gram, begun in 1990, was one of six
transportation technology winners cho-
sen out of 240 candidates.

(SMUD RELEASE: 11/21)
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CALENDAR

elcome to the Electric Auto
Association calendar of
events. Listed are events of

direct or related interest to Electric
Vehicle Enthusiasts and Alternative
Transportation Technology Businesses.
If you know of an event that should be
listed, please email event information
to kawatson (evchdler@primenet.com)

1997 ‘

Jan. 24-28

Great Southern Sunrace, Australia. First
annual solar car race from Adelaide to
Melbourne via Elizabeth, Peterborough,
Broken Hill, Mildura and Bendigo.
Contact: Sustainable Energy Enterprise
Developments, tel. (03)9820 9032, fax
(03)9820 2027

jan. 22-27

Convert It: The Workshop: Hands-on
Training, Santa Cruz, CA. Electro
Automotive (Mike Brown and Shari
Prange) is doing their classic four-day
hands-on electric vehicle conversion work-
shop. Location, Electro Automotive, Felton,
CA (Santa Cruz area). Emphasis on safety
and reliability. Geared for the amateur
mechanic and EV hobbyist. The primary
focus is actually putting together an electric
Rabbit and getting it running. Cost $400 per
person, pre-registration required, space lim-
ited. Contact: 1-408-429-1989

OF EVENTS

problems. Location of EVent: Firebird
International Raceway. Classes (additional
classes maybe added however): ABB
University Spec Series, Formula E Class,
Prototype Demonstrations, High School
Challenge Series, Street Stock Class, Super
Stock Class. Contact: EVTC, tel. (602) 256-
2599, fax (602) 256-2606

Apr. 7-10

EnV’97, Detroit, MI. Fifth annual
Environmental Vehicles Conference and
Exposition is held concurrently with the
12th Annual Advanced Composites and 6th
Annual Advanced Coatings Technology
Conferences and Expositions at the Westin
Hotel. Sponsored by The Engineering
Society of Detroit and SAE. For more infor-
mation on the 5th Annual Environmental
Vehicles Conferences, Contact: Kristin
Karschnia, ESD, 29355 Northwestern Hwy:,
Suite 200, Southfield, MI, 48034, tel. 810-
355-2910, fax. 810-355-1492.

Apr. 21-22, 1997

First Annual National Storage Battery
Conference, Boca-Raton, Florida Hosted by
Albercorp, 990 South Roger Circle Suite 11,
Boca Raton, Florida 33487. Tel. 407-997-2299

The intent of this Calendar is to provide a com-
prehensive list of events that will help to
increase awareness and parficipation in the
ever-growing interest and use of Eleciric
Vehicles. Your support and input is greatly
uppreciated. Thank you.

Feb. 24-27

SAE International Congress and
Exhibition, Detroit, MI. Annual conference
and exhibition sponsored by the Society of
Automotive Engineers, held at Cobo
Center, Detroit. Contact: SAE, 400
Commonwealth Dr., Warrendale, PA.
15096-0001 tel. 412-772-7131, fax 412-776-
0002, email meeting@sae.org, or visit SAE
Web site at: http:/ /www.sae.org.

Mar. 7-9

APS Electrics, Phoenix, Arizona. EVTC
conducts electric vehicle competitions as a
means to increase public awareness of elec-
tric vehicles, develop an electric vehicle
educational infrastructure and advance EV
technology, all in an effort to support com-
mercialization of electric vehicles in accor-
dance with Energy Policy Act mandates.
EVTC competitions provide laboratories for
High School and University students to
work out real life solutions to textbook
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, . . EVN PHOTOS — AD RATES

Full page 7.25" x 9.25"
1 ad $400 ea
3 ads $300 ea
12 ads $250 ea
1/2 page 7.25" x 4.50"
1 ad $250 ea
‘_ 3 ads $175ea -
, }'éﬂslgﬁghﬁgyg;{: 12 ads $125 ea
- 1/4 page 3.50” x 4.50"
1 ad $200 ea
3 ads $150 ea
L I , ; . b v e » 12 ads $100 ea
We've been saying it for years — now they finally believe. San Diego was
: : : ; 1/8 page 2.0” x 3.5"
absolutely saturated with these billboards — this was taken not two blocks from 1 ad $150 ea
the Motel 6 where we stayed. 3 ads $100 ea
12 ads $75 ea

Ads may be placed for 1, 3 or 12 months.
Camera-ready copy for each ad must be submit-
ted along with payment. Ads may be submitted
on diskette in TIF or EPS format on the PC or
MAC. For 12 ads, an invoice will be billed quar-
terly. A minimum of 3 ads is required to be pre-
paid.

Ad Deadline

The Deadline for camera-ready copy is the 1st
of the month. Copy received after the 1st will
be run in the next issue. Ads will be placed in
the priority received. Prepaid ads will receive 1st
priority. Make check payable to EAA. Camera-
ready copy and payment for the ad should be
sent to: EAA AUTO ASSOCIATION, 18297
Baylor Avenue, Saratoga, CA 95070

Advertising Manager
Susan Hollis, PCtek

Advertising Manager

OFFICE: (408) 374-8605

FAX (408) 374-8787

EMAIL: pctek@ix.netcom.com

CE ADVERTISERS

AeroVironment’s new entry in the two-wheeled game. The Charger E-bike.

. : , F o SRR S SR 21
Go-Ped  Electric Scooter e e Gk ;
Well designed & engineered. ECOELECTRIC & 75 i, 7
Elegantly simple. It folds. FEORARTS il b on s S ab e ol 7
Che‘apest Electric Vehicle at EVEOE ANERICA » = s s 5
$699. Contact Allan’s Scooters P R U 73
' at (415) 864-5335 KTASERIICES = 24
12 volts, 14mph, 8 mile range WILDE EVOLUTION . . ... ... .. 5
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944 West 21st Street - Upland, CA 91784
Tel: (909) 949-7914 - FAX: (909) 949-7916

variety of the very best.

@ ADVANCED DC Motors in 10 variations from 2.0 HP to 28.5 HP

€ CURTIS & AUBURN SCI. Motor Controllers from 24 /175 A to 144 /700 A
@ CURTIS-PMC Throttle Potboxes & Footpedals

@ CURTIS INSTRUMENTS Battery Fuel Gauges in 7 models

4 K& W ENG. Onboard Chargers from 48 to 144 V

@ ALBRIGHT ENGINEERING Main & Reversing Contactors in 5 models

@ BUSSMAN Safety Fuses in 3 models from 200 to 800 A

@ GENERAL ELECTRIC & HEINEMANN Circuit Breakers

4 SEVCON & CURTIS DC-DC Converters from 48 to 160 V input/14 V/25 A out
€ BYCAN Battery Chargers for 48, 120-144 \ battery systems

& K& W ENG. AH-100 Amp-Hr. Meter & TD-100 Tachometer Drive/Rev Limiter
@ The latest in EV publications with a growing lineup of videos

come up with. We also offer engineering services.

@ Complete system quotations (free)
@ Project overview with schematic & recommendations

Established in 1984, KTA SERVICES caters to electric vehicle hobbyists and manufacturers by supplying EV components, kits,
publications, and design/consulting services. We are a complete supplier of EV components and certified kits....everything
you need except for the batteries. All components we sell have been selected with safety and reliability foremost in mind.
All components are new, competitively-priced, and come with full manufacturer’s warranties. We STOCK and sell the largest

EVICC Adapter Plates, Couplings, Clamps, & Brackets
PRESTOFLEX Welding Cable in 3 sizes from #6 to #2/0
MAGNA Welding Cable Lugs in 3 sizes from #6 to #2/0
Battery Cable Assembly Tools

KTA SERVICES Expanded-Scale & Dual-Scale Meters
WESTBERG Automotive Style Gauges in 10 configurations
DELTEC Meter Shunts in 4 models from 50 to 1000 A
CRUISING Equipment E-Meters, Prescalers, & DC-DC’s
Electric Vehicle Heating & Air Conditioning Components

5 Conversions Kits for vehicles from 500 - 500 lbs. total wgt.
3 Conwversions Kits for Go Karts — up to 90 MPH
Complete ELECTRATHON Drive & Instrumentation Pkg.

L 2R 2K 2R 2R 2R 2R 2K 2R 2R 2K 2R 2

You can purchase your components from us with the confidence of knowing that we specialize in user-friendly customer
service.With years of hands-on EV experience and engineering expertise, we can answer just about any EV question you can

@ Project Consulting/Engineering design
@ Computer-based EV performance predictions

We want to be your #1 source for EV components
For an information-packed 45-page Components & Publications Catalog, send $5.00

ELecTRIC AuTo ASSOCIATION
2710 St. Giles Lane, Mountain View, CA 94040
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