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THE FUTURE OF THE EAA

Why am I talking about the future of the EAA
when things are picking up? Attendance is
increasing. Interest is growing. So what's the
problem?

Since I joined the EAA in 1971 I have seen
little in a way of a sense of direction or a cohesive
plan to accomplish our stated goal of the promotion
of the use of electric cars. Sure, we provide
literature, technical aid and education at our monthly
chapter meetings. And in 1972, we started a
tradition of the Annual Rally which is the single
event that contributes to our goal. In the mid-80's
we added a symposium the day after the Rally
(which didn't happen this year). And in '88-'90 the
EAA with a portion of its members contributed to the
Hybrid Vehicle Project.

They are all: fine promotional
accomplishments. But how many of the public at
large are reached by them? Perhaps 200 at the last
Rally, but many of these already were interested.
We tried to interest the press, and with few
exceptions they have treated us like missionaries
knocking on their doors. We have been enthusiasts
trying to convince the public that we have the key to
their salvation. People usually look at such things
with a jaundiced eye. (Why are they trying to
save/help me? What's in it for them?)

We have always been outsiders trying to drag
others in to our group. I submit that this is the
wrong attitude. [ am not saying that we shouldn't try
. to reach out to the public but that we should provide
more services to our members so that we become an
"in crowd" that outsiders (the public) want to join.

I have been wondering why many of our
longtime pioneer members do not attend meetings. I
think it 's because there is little new technical
information for them and we offer few/no other
services to them than comradarie. Fortunately, we
are gaining some new members with fresh
enthusiasm and ideas. We have got to nurture this
and take advantage of it for our collective benefit.
Therefore, I have come up with a list of services that
the EAA as a whole and/or the chapters can or should
consider providing its members. This is only one

—afternoon'’s thoughts and I hope the membership can

add others to it.
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» Handout of parts sources: electronic,
mechanical.
Tabulation of popular conversions
Battery purchase coordination
Coordinate shopping center displays
Provide free charging at meetings
Use/rental of test equipment and/or instruments
Battery testing services
Equipment/method for testing low speed rolling
resistance
+ Equipment/method for testing high-speed rolling
resistance/drag
Equipment and car reviews in the newsletter
Letters column in newsletter
Motor testing service
Training symposium on conversions

To do some of these things requires money.
Fortunately the Santa Clara chapter has some money
as we did not lose money on the Symposium this
year (There was no symposium!) This thought
struck me. Why should we be losing money on the
Symposium and Rally? I think that the Symposium
should make us money so that we can provide the
above services. And if we need more we plan how
to make more.

We have always worked from an attitude of
limits. What do we have to spend? Little.
Therefore, we can do little. I submit that we need to
turn that on its head and say, 1) what will it cost to
do what we want? 2) how do we raise that amount?
I have several thoughts on both the Rally and the
Symposium.

First of all, the Rally should be close to self
supporting and the Symposium should bring in
money. I feel that both can be done if we make it
worth while for people to attend. Perhaps, cash
prizes in addition or in place of the awards for the
Rally. After all it is a lot of work to bring your car to
the Rally. Why not offer at least a chance of making
it pay off? Why not charge for attendance at the
Symposium if the speakers make it worth your
while?

I think that these are some possible new
directions for the EAA that we should consider. Talk
these ideas out at the chapter meetings and amongst
yourselves. Then let me hear from you, by letter at
1968 Elden Dr. San Jose, CA 95124 or call me at
408/371-5969. 1 will try to tally up the responses
and report back via the newsletter.

Electrifying thoughts to you,
Pb (Paul Brasch) 11/20/90
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by Frank Quaratielio

homas Davenport built the
Tﬁrst one in 1834. At the turn

of the century, electric car
sales outnumbered sales of gaso-
line-powered autos by 16 percent.
Back then, though;, steam-powered
cars still were number one.

Electric cars had their heyday in
1912, when—with 34,000 register-
ed in the United States—they made
up a large part of the fledgling
horseless-carriage market. But

shortly thereafter, the invention of
the electric starter for gasoline-
powered cars and the introduction
of Henry Ford’s inexpensive Model
T led to the downfall of the elec-
tric-powered vehicle.

Since then, even though electric
cars have been overshadowed by
their gasoline-powered counter-
parts, inventors have silently and
patiently worked in their garages
and workshops on weekends to im-

prove the speed and distance capa-
bilities of these automotive ugly
ducklings.

At Palo Alto’s Electric Power In-
stitute (EPRI), engineers whose re-
search on electric vehicles was ig-
nored for years by American auto-
makers, suddenly have become the
darlings of Detroit.

Stories about Silicon Valley's
tinkerers sparking the computer
revolution are legendary. In much

the same way, local inventors, in-
cluding EPRI's engineers, are the
driving forces for electric-car re-
search in the country today. And
with rising gas prices and heighten-
ing environmental concerns, the
unusual cars may be ready to cruise
out of the garage and into the lime-

light at last.
John Reuyl, a visiting scholar at
Stanford University, is working on
(continued on next page)

For years,

Midpeninsula

inventors have been
tinkering with electric
cars, but with rising
gas prices and the plague of
pollution, they may be ready to

cruise into the limelight at last
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Palo Alm invenior Bob Schneeveis adjusts the wheels on his poriable, do-it-yourself electric vehicle. He hopes 1o
get high school shop teachers enthused about building them in class.

Electric cars

(continued from previous page)
a hybrid electric vehicle in an
empty warehouse in south Palo
Alto. He hopes the car. which is
powered both by electricity and
gasoline, may soon revolutionize
Americans’ mode of personal
transportation. The car would
ercome the distance limitations
it hamper most electric vehicles.
—out runs on gasoline only after the
electric charge has run out, thus
keeping the environmental benefits
in the forefront.

Bob Schneeveis, a science and
engineering associate at Stanford
Medical School, drives an electric
three-wheeler from his home in
Palo Alto to work every morning.
Schneeveis is currently developing
one-person, lightweight electric
commuter vehicles that he hopes to
make available to consumers for
about $ 1,000 each before long.

Gary Purcell, project manager
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for EPRI’s electric van project with
the Chrysler Corp., has been work-
ing on electric cars for the last five
years. He recently saw his team’s
work on Chrysler’s electric TRVan
cited as one of the outstanding de-
velopments in automotive technol-
ogy for 1990 by the editors of Pop-
ular Science magazine.

At Stanford, the student-run
Stanford Solar Car Project de-
veloped a vehicle called the Sun-
sUrfer that placed seventh in last
summer's General Motors-
sponsored **Sunrayce'’ from Flor-
ida to Detroit. Students are now
working on a new design that will
incorporate some of the knowledge
gleaned from the race.

These Jocal innovators join a
long list of California electric car
owners and enthusiasts. Although
not readily apparent, some 36.000
electric cars are registered in Cali-
fornia today, according to the
DMV. The Electric Auto Associa-

tion, founded in the late 1960s.
mails out monthly newsletters to
500 members around the globe and
has very active chapters in Califor-
nia.

being created by local inven-

tors give an idea of the variety
of ways that electric car designers
have been trying to overcome de-
sign challenges for more than a
century. For electric car en-
thusiasts, major breakthroughs
have been few and far between.

A 1901 electric car set a non-stop
distance record by traveling 192
miles on a single charge. That re-
cord still stands. The speed record
for electrics was set on Aug. 23,
1974 by Roger Hedlund, a member
of the Santa Clara County chapter
of the Electric Auto Association.
His electric racing car, the ‘‘Bat-
tery Box,” dispelled the myth that
electric cars are slow by clocking

The differences among the cars
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The Chrysler TEVan is a high-performunce electric m

Electric Power Research Institute (EPRI).

inivan created as a joint effort by Chrysler and Palo Alto's

in at 175 mph.

Now, the hard work and de-
velopment by die-hard electyic car
owners is about to pay off.

Increased concern for the envi-
ronment, rising gas prices, tougher
emission control legislation, and
plans by General Motors and other
major automakers to introduce
electric car models suggest that
electric vehicles may once again
enjoy their place in the sun in this
country. In many urban areas, such
as Los Angeles, the problems
caused by auto emissions already
have reached epic proportions.
People are sick and tired of being
able to see the air they breathe.

This disgust has led to calls for
tougher emission controls in Cali-
fornia and around the country, in-
cluding the California Clean Air
Act of 1988 and this year’s
amendments to the national Clean
Air Act of 1970.

With the crisis in the Persian
Gulf driving up oil prices, electric
vehicles may soon be as attractive
economically as they are environ-
mentally.

Some environmentalists argue
that electric cars, while emitting
zero pollutants, only **push the pol-
lution back to the power plant.”
But Paul Brasch, president of the
Santa Clara County chapter of the
Electric Auto Association, calls
that *‘nonsense. "’

Electric motors are at least five
times more efficient than gasoline-

Emission controls
prescribed in Septem-
ber by the California
Air Resources Board
may not only make elec-
tric cars a reality, but a
necessity.

powered internal combustion eng-
ines at doing work. so they use less
energy, he explains. In addition,
they make it possible to reduce pol-
lution at one source, the power
plant, instead of trying to reduce it
from thousands of tailpipes. he
adds. Electric cars can run just as
easily on wind or solar-generated
electricity if power companies de-
cide to use those renewable re-
sources to generate energy or if
people put solar collectors up on
their roofs, according to Brasch.

Electric cars are our first baby
step into the future of renewable
energy-source transportation, with
solar car technology following
closely on their heels, Brasch
notes.

Both electric and solar cars are
powered by electric motors. The
difference is that electric cars need
to be plugged in and recharged,
while photovoluaic cells attached to
the solar cars provide them with a
self-sustaining source of power.

Last summer's General Motors-
sponsored *‘Sunrayce'’ was not the
first solar car race ever held, but it
received widespread press cover-
age that brought solar cars to the at-
tention of the American public.
That race came on the heels of
General Motors' triumph in the
World Solar Challenge with GM's
“*Sunraycer'" vehicle and the com-
pany’s decision to introduce an
electric car model. called the Im-
pact, into the United States market.

General Motors unveiled its pro-
totype for the Impact in Los Ange-
les last January and. though GM

will not say when the car will be
available for consumers, it 15 ¢X-
pected to be at dealerships within a
few years.

That may be just in time t0 cap-
ture the market that will be created
by California’s tougher emission
standards.

or decades the revival of elec-
F\rics has been a dream for

American electric car owners.
Now, emission controls prescribed
in September by the California Air
Resources Board may not only
make that dream a reality, but &
necessity.

The standards demand that new
cars cut emissions by 75 percent by
the year 2003. The regulations also
require that 10 percent of the cars
sold in the state in 2003 must not
emit any gases. In other words.
with current technology. they must
be electric-powered.

This new generation of standards
will spur industry to move forward.
but they should be able to be met
technologically, according to Bill
Sessa, spokesperson for the board.

In fact, were it not for the Cali-
fornia legislation, interest in clec-
tric cars probably would stll be
limited largely to scientists and
hobbyists. **The state legislation
led the way,"" confirms Gary Pur-
cell, who heads the electric mini-
van project at EPRI. *‘The car
companies weren't interested at all
(in electric vehicles) at all until this
legislation came along."

While the Clean Air Act puts
California on the cutting edge of
emission controls, Palo Alto
already is on the cutting edge when
it comes to developing the technol-
ogy that can meet the new stan-
dards.

The city is hon® to several elec-
tric car owners; EPRI has been a
pioneer in electric vehicle research;
and Stanford University is home to
one of only about 32 solar-powered
cars in the country.

While electric cars may seem
like a new phenomenon here.
they're already popular in de-
veloped countries outside the
United States. said Reuyl, who is
working on the combination elec-
tric-gasoline car. In ltaly, Switzer-
land and France, it's not uncom-
mon for commuters to drive elec-
tric cars to central parking lots,
plug them in to recharge and then
take electric trains to work, accord-
ing to Reuyl.

Just having electric cars for those
short trips makes a huge difference
in terms of pollution reduction,
Reuyl noted.

He cited a Volvo study which
found that most automobile emis-
sions— about 85 percent—are
released during the first five miles
of a trip when the engine and the
catalytic converter are cold.

But it has taken Americans a long
time to come around to accepting
the idea that electric cars may be
viable, and many Americans are
still not convinced.

Reuyl, who has been working
with his team on the Hybrid Elec-
tric Vehicle Project since February
1989, said he decided to concen-
trate on hybrids because informal
surveys he did showed that Ameri-
can consumers were not interested
in cars with limits.

**People we talked to said they
would not buy a car that would
only go 20 miles or 50 miles or
even 100 miles on a charge.””
Reuyl says. **What about that 101st
mile? they asked. That last mile is a
long push.”’

Reuyl's project receives funding

(continued on next page)



Electric cars

(continued from previous page)

from the California Energy Com-
mission’s Energy Technology Ad-
vancement -Program and from
Chevron Corporation. Reuyl and
his team have spent $205,000 and
10,000 person-hours to convert a
1988 Chevrolet Corsica so that it
can be powered either by electricity
or gasoline. The car is a working
prototype that Reuyl has already
used in demonstrations and that
served as a chase car for the GM
Sunrayce. Currently, Reuyl and his
team are testing different batteries
and different internal combustion
engines to find out which ones will
work best.

Reuyl, who became interested in
alternative transportation while
working for the Jet Propulsion
Laboratory in the 1960s developing
NASA’'s solar-powered lunar
rover, plans to form a corporation
that will convert gasoline-powered
cars into hybrids. He says that
carmakers can't afford to do this
until they have a guaranteed market
and, in the meantime, his company
could make great strides.

There are several popular car
models that are particularly condu-
cive 10 hybrid conversion, Reuyl
says. He deliberately converted a
popular model, General Motors’
largest seller, the Corsica, to dispel
the myth that electric vehicles have
to be ‘‘small, underpowered and
funny-shaped. "

**The technology to resolve is-
sues like metropolitan air pollution,
worldwide environmental degrada-
tion because of greenhouse gases
and the need for a transfer to ren-
ewable energy sources is much
closer than most people know,"
Reuyl says.

EPRI's Purcell agrees. ‘‘They
are here and you’'ll see a lot of
them toward the end of the dec-
ade,"” he says. The EPRI-Chrysler
vehicle, although still in the de-

Bnl? S('hn?evgfi& drives off in his converted electric 1965 BMW motorcycle.
He's been driving electric vehicles since the gas crisis of 1972-3.

velopment stage, is a six-
passenger, half-ton minivan that
can go up to 120 miles on a single
charge using advanced nickel-iron
batteries. ;

here seem to be as many ideas
Tabout electric-powered vehi-

cles as there are inventors and
owners.

*“The biggest obstacle to electric
car use is not distance limits or
speed,”’ says Brasch of the Electric
Auto Association. ‘*With current
technology, electric cars can do
everything we need them to do.
The biggest obstacle is changing
the mindset of the public.””

The decision by companies such
as General Motors to come out
with an electric car model will help
do just that, Brasch explains.

*‘We are at the same point now
with electric cars that we were at in
1980 with personal computers,’
according to Brasch. ‘*There were
personal computers around in
1980, but many were just being
used for games. As soon as IBM
put its initials on personal com-
puters, it legitimized the whole in-
dustry. GM will do the same thing
with electric cars. Thee GM Impact
can remove the ‘golf cart’ stigma
associated with electric cars now. "’

The Impact is an electric-
powered two-seater designed to go
from 0 to 60 mph in 8 seconds with
a range of 120 riles between re-
charges, according to GM spoke-
sperson Dave Sloan.

But Schneeveis says the Impact
will have a bad impact on the elec-
tric car industry. The Impact is a
sports car, he contends, and elec-
tric cars are not sports cars, they
are commuter cars. In Schneeveis’
opinion, electric vehicles should be
small and light. Most cars are dri-
ven only 20-25 miles a day, he
notes.

Schneeveis has been driving elec-
tric vehicles since the gasoline
crisis of 1972-73.

T was waitine in a vas line in
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Stanford graduate studens Niki von Huetz replaces the lid on the

computerized monitoring system

in this hybrid gasoline/electric car. Von

Huetz helped develop this system as student coordinator for the Hybrid

Electric Vehicle Project.

my big, old Lincoln and a guy
drove by the line in an e}ectnc car
with a big grin on his face,

Schneeveis remembers. *‘I decided
right then that T wasn't goi:}g to buy
any more gas until the price went
down. [ designed my first electric
vehicle while I was sitting in that
Lincoln waiting in the gas line and
I had it built in six weeks." :

Schneeveis’ first electric vehicle
was a converted motorcycle. Un-
like many electric vehicle owners
who just want a car that runs on
electric power, Schneeveis favors
vehicles that are light and small.

His latest electric vehicle is a
converted 1965 BMW motorcycle.
It’s actually a hybrid, with both an
electric motor and a small gasoline
engine. The EV, which looks hke_ a
mobile desk because of its white
Masonite body, can go 55-60 miles
on a single charge and it can travel
at 75 mph, Schneeveis said. :

**It cooks,’" he says with a grin.
*T don’t usually drive it fast, but
when I pull up at a stop sign or a
light and people tell me they h;ard
EVs are slow, I don’t mind laying a
lile patch of rubber and leaving
them behind to decide for them-
selves.” 3

Currently, Schneeveis is working
on a 93-pound electric commuter
vehicle that he hopes will have a
30-mile range and a maximum

speed of 60 mph. It is designed to
seat one person in a closed cockpit
and is small enough—30" inches
wide and six feet long—that com-
muters can wheel them into their
offices and plug them in next to
their desks, Schneeveis says.
Schneeveis plans to target the
younger generation by making the
vehicle simple enough for junior
high school and high school stu-
dents to understand. He hopes to
interest shop class teachers in his
creation. s
**Junior high school and high
school students can build these in
shop classes," he explains. **Then,
on weekends. they can hold races

in the school parking lots and this
will stir up their oompetmve:mmr- 3
est and raise their awareness.

Mike Brown, another member of
the Electric Auto Association, has
put together a do-it-yourself guide
detailing how to convert your gaso-
line-powered car into an electric-
powered vehicle. The guide uses
Larry Burrieschi’s 1977 Plymouth
Arrow as a conversion model. Bur-
rieschi, an employee at Loukheed
in Palo Alto, drives his electric Ar-
row to work every mormung.

Brown has been more than just a
fan of electric cars for some time.
In 1979, he formed Electro Auto-
motive, a company that supplies
parts and technical support for in-
dividuals who want to convert their
gasoline-powered cars into elec-
trics. He's served as a volunteer
consultant for both the Stanford

- Solar Car Project and Reuyl’s Hy-
brid Vehicle Project.

At a meeting of Bay Area Ac-
tion's Alternative Transportation
Task Force last month, Stanford
junior Stefan Heck, director of the
Stanford Solar Car Project, an-
nounced tentative plans last month
to hold a California solar car race
early next summer. Both Heck and
Schneeveis, who also works on the
Solar Car Project, feel a California
race will help to raise awareness
about the viability of electric cars.

Ifyouwannocamhaglunpseof
the future, ask for a look at Stan-
ford’s SunsUrfer or keep a lookout
for Schneeveis’ electric vehicle.
Both are hard to miss. >

Schneeveis says the sight pf his
EV never fails to put a smile on

le’s faces.

peO[: don’t know whether people
smile because they think it's neat or
because they think I'm crazy,” he
says. In either case, Schneeveis is
in good company. Before long,
many more environmemally-
minded, gas price-cOnscious com-
muters mgy be joining the mnks of
those who plug their cars in instead
of filling them up. =



FYI: Bill wason of Environmental Solutions in Berkeley, CA has recently contacted the EAA.
We are printing excerpts from his letter. If you find this interesting, feel free to contact Bill directly.

Enclosed 1is a draft study ‘pbrepocl to examine how
incentives to businesses and coordinated government planning
could lead to major purchases of zero emission carpool vehicles

L in LA Barin in19965-99. The study would consider a package of

incentives [(offsets, tax ‘credits, rule walivers) that " eenldTbe
developed in considering mobile and sStationary source control
requirements 1in a given year (1995) that  would be offered te
businesses in return for a commitment to purchase zero (oEaultra =
low) emission vehicles for carpool or ftleek "Use. TE 100,000
vehicles annually could be pre-sold to businesses based on these
incentives, the District could seek competitive bids from major
automakers to enter into full scale production of these vehicles.
I1f commitments were obtained in 1991, automakers could design and
begin tooling up for large seale preduction baced on - a defined
market need and purchase commitment. This momentum would allow
the CA RAir Resources Board to accelerate zero emission vehicle
sales requirements. It would also provide businesses with an
alternate air guality control ‘strategy thalt nmitghts bhelEEie oS
expensive and more effective g both maintaining economic
development and reducing overall ailr poliution in Lthe Basin.

The study would also consider how to acconnt for = increased
emissions from electric power plants if a major effort is made to
use electric vehicles in commutcr transportation. The study
would evaluate how existing demand side management efforts could
be doubled or tripled or renewable supplies used Lo offset ey
load growth from electric wvehicle intreduction. A system of
conservation offsets for businesses might also be incorpeorated as
an. . optiemsshecwincrease.. endasuse efifaesiency and account -for
addit iehal eleclzie use.

The study would require comprehensive mulEli-agency
coordination to consider numerous issues that are now under
discussion. Problems with allowing mobile source pffcers onbe
applied to stationary source emissions would have to be addressed
{i,e. verifiability, custainability],. Problems with discounting
of emission credits over time would have to be considered. There
are also numerous SCAQMD Rules and Regulations (Rule 1601,

Regulation 13 and 15) that would have to be @ incorporated into a
comprehensive emissions reduction package.

The intent of this approach is not to just complete a study

Fhat §its on a shelf. The idea 1is to have a package of
incentives and a vehicle identified and go to Dbusinesses after
the study and obtain preliminary purchase commitments. It would

also “be '@ tool for evaluatbing rule  changes and considering &
comprehensive planning strategy to get various agencies to work
toggther to achieve a specific air gquality objective. It is an
ambitious project that RlghE S reEiiires gt S llegsE s e O F
coardinated efforts of agency personel and various consultants.
The project 1is in a prelimindary phase of discussion and
evalugtion. I am seeking comments from various agencies and
orgaplzations to further refine the project and pursue. project
fundlng.t . Yo¥§ input and assistance would be wvery much
apprecliated. ou have questio

e 658—4686% q ns Or comnents you ean reach me

Bill Wason

Environmental Solutions
S8 CalitFornia St
Berkeley, CA 94703
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The Last Big Problem With Electric Cars

By Charles Petit
Chronicle Science Writer

Richard Hongisto, San Fran-
cisco’s newly elected assessor,
loves his electric sports ear, a
$12,000 fiberglass coupe that can
hit 65 miles an hour on the free-
way.

“Ireally got it charged up one
day and ran it out to the Golden
Gate Bridge, then out to Army
and Valencia, then back to City
Hall, then to the bank at Sacra-
mento and Van Ness, and then I
went home,” he said.

But when Hongisto went to.
an assessors’ meeting in Modesto
the other day — the sort of long
drive that car-loving American
drivers occasionally take — he
drove his glant four-door Lin-
coln Town Car, which floats
along at about 10 miles to the
gallon. His electric car has only a
60-mile range before its batteries
run down.

Hongisto is a one-man sum-
mary of the challenge to electric
cars, which are drawing atten-
tion from car makers, smog reg-
ulators and drivers — all looking
for a way to cut down on tail-
pipe exhausts without ending
the nation’s love affair with the
open road.

“Zero emission vehicle” stan-
dards adopted by the state Air
Resources Board on September
29 demand a 70 percent decrease
in emissions of hydrocarbons
and other smog-causing chemi-
cals by all cars by 2003.

The board also required that
nonpolluting cars and trucks ac-
count for 2 percent of sales in
1968 and 10 percent by 2003. Cali-
fornia’s laws may start a national
trend.

But despite such powerful di.
rectives, researchers say it wil
probably be well into the next cen
tury before electric vehicles ap
proach the performance, reliabili
ty and low cost of conventional
fuel-burning vehicles.

The main obstacle is the elec:
tric battery, which is heavy, expen.
sive and quick to lose its power.
Hongisto’s fiberglass two-seater,
which comes with 18 lead-acid bat-
teries, cannot go much more than
60 miles before it needs an eight-
hour recharge. To accomplish that
during the night, he has draped a
110-volt extension cord over a tree
branch above his parking spot.
Steregs Is the Problem

“Tooling up to make electrie
vehicles is not a problem,” said Al
bert Chilenskas, a physicist and
battery researcher at the Argonne
National Laboratory near Chicago.
“Most of the components such as
suspension and controls are right
off the shelf.

“Electric motors are no big
deal. The stumbling block is sim-
ply finding a way to store the ener
gy.” :

Even the smallest electric cars
may carry 800 pounds of lead-acid
batteries, and van-sized vehicles
have a ton of them slung under
their chassis in trays as big as box
mattresses.

“My feeling is that there will

always be some sort of premium

price to be paid for an electric
versus a gas car,” said Gary Pur-
cell, manager of electric vehicle
research at the Electric Power Re-
search Institute in Palo Alto, a fa-
cility maintained by the electric

utility industry.

“The place to start a market for
them is with vehicles where a long
range is not important and that
don’t need to be refueled instant-
ly,” he said.

Delivery Vans

Purcell’s utility-supported in-
stitute is deep into a partnership
with several manufacturers to

build and sell urban delivery vans,

based either on full-sized General
Motors vans or Chrysler Corpora-
tion mini-vans.

The modified General Motors
vans cost about $32,000 each and
have a range of 60 miles. They ex-
pect to sell 1,500 by the end of next
year.

Purcell cites a study that con-
cluded that of the 428,000 delivery
vans sold each year, nearly 40 per-
cent go less than 60 miles a day and
that 80 percent go less than 90
miles daily.

Similar considerations lie be-
hind the unveiling by General Mo-
tors earlier this year of its “Im-
pact” electric car. The company
says it hopes to put a version of the
streamlined coupe on sale for $20,-
000 by the mid-1890s and asserts
that it can go 125 miles between
charges, can be re-charged in two
hours, and will go up to 110 miles
an hour.

Many American experts fear
that the people to invent, produce,
and profit from advanced batter-
ies will be the Germans, the Japa-
nese or the British because their
countries forged ahead in the
1980s while the Reagan adminis-
tration slashed government sup-
port for alternative transporta-
tion.

“I'm not confident the U.S. will
lead in batteries unless we see
more executive leadership in gov-
ernment,” said Gerald H. Mader,
president of the Electric Vehicle
Development Corp., a utility-fi-
nanced consulting company in Cu-
pertine.

“And I don’t think there will be
any bona fide mass-produced car
for five years or so,” he said.
“We're a long way, as an industry,
from really becoming mature.”

The cars available now, he said,
are just one step up from what
hobbyists build in their garages.

Twe Waves

No matter who makes the bat-
teries, experts such as Chilenskas
and Robert Swaroop, head of bat-
tery development at the Electric
Power Research Institute, see two
waves of new devices coming.

They expect them to culminate
with affordable and fast-charging
“super batteries” that can store
several times as much energy as
batteries today.

The names of battery types re-
flect their main ingredients. Lead-
acid batteries, similar to those now
used to start a gas or diesel car,
offer the only immediate practical
route to full-time electric cars.

Nickel-iron batteries, which
store about 30 percent more en-
ergy, are apparently a few years
off and will not make a dramatic
difference. Nickel-cadmium bat-
teries are also close to ready, but
the high cost of cadmium may
make them too expensive for wide
use.

Another candidate is the “mol-
ten salt” battery, which must be
kept at more than 700 degrees
Fahrenheit. Potential varieties in-
clude sodium-sulfur batteries and

_lithium-iron sulfide batteries, the

latter a favorite of Chilenskas at
Argonne, where he has worked on
them for 20 years.

EVS

«It won’t work unless it is hot,”
Chilenskas said. “So you have to
insulate it.” He thinks a molten salt
battery pack could be surrounded
by a sort of thermos bottle that
would keep it hot for weeks.

Although recharging may al-
ways take much longer than filling
a tank, scientists and engineers
ponder alternatives. Perhaps ser-
vice stations workers could simply
remove a tray of exhausted batter-
ies and insert fresh ones.

“You wouldn’t own your bat-
teries, you'd lease them from the
power company,” Chilenskas said.

Further down the road by 10 or
15 years may be the real super
batteries, said Swaroop’s report at
the Electric Power Research Insti-
tute. One is something called a lith-
ium-polymer battery, under devel-
opment and patented at the Uni-
versity of California’s Lawrence
Berkeley Laboratory.

They could store even more en-
ergy than molten salt batteries but
would work at room temperature
and would weigh far less.

“I have no doubt that some
kind of battery is going to make
electric cars fully practical,” said
Frank McLarnon, an electrical en-
gineer at the Lawrence Berkeley
lab. “We don’t know which it will
be. but it will come.”

o Electric Vehicle Systems,Inc

231 Kuss Road, Danville, CA 94526

L 415875345 . 1w SPM.

CHARGER

The newly designed charger is totally {solated from the wall.
safety feature is only found on very expensive and heavy chargers.
this new charger is virtually noiseless
spectrum. It features a simple programma
to:

Set the maximum current

This important

-- to the ear or the radio frequency
ble control panel that allows the user

Set the trickle-charge rate and duration

Set the maximum voltage limit

Set the time of charge to take advantage of cheap off peak power.

With these features the charger pays for {tself with increased battery life and

decreased power costs.

SPECIFICATIONS

Input:
Output:
Efficency:
Size:

Weight:
Price:
Guarantee:
Availability:

110 V AC, 15 Amps

0-145 v D.C., 0 - 14 Amps
90%

T0M 12 x4
11 pounds
$525/1

1 year

October 1, 1990

$475/5

DC TO DC CONVERTER

This newly designed converter is totally electrically isolated frqm the main
battery pack. It replaces a 12 volt accessory battery totally, with a net

weight savings of almost 50 pounds.

at night or in the rain.

With this converter you can drive safely
No longer will you have the worry of charging your

accessory battery. All the 12 volt power you need -- at the turn of your

key switch.

SPECIFICATIONS

Input:
Output:
Efficiency:
Cooling:
Size:

Weight:
Guarantee
Price:
Availability:

50 - 120 v D.C.
0 - 30 Amps @ 14,5V D.C.
85%

1.2 watt fa>, integra

Jeix7.5 a3

4.2 pounds

1 year

$400/1 $35L/5 or more

October 1, 1990

In addition,



OVER HALF
OF NUTO TRIPS
" RELESS THAN

> s

It is staggering to imagi

number of trips the nation’s 118
million licensed drivers make in their
vehicles each year. It numbers in the

for transportation.

-billions since Americans depend
almost exclusively on automobiles

Surveys indicate that 54 percent
of trips are less than five miles and
over 70 percent less than ten miles.

Less than one percent of trips by car
involve one-way travel of 100 miles
or more, yet account for 17 percent

ne the of total vehicle travel.

Of all passenger car trips, nearly
37 percent are made in earning a
living, including 32.3 percent

traveling to and from work and
another 4.4 percent for business
related to work. Visits for medical
and dental treatment and shopping
trips, account for more than 31
percent while social and recreational
use is responsible for 22 percent.
Studies of auto fuel economy
indicate that a short trip rates low
in gasoline efficiency. During one
test. a vehicle started cold 'and driven
4 miles got an average of 8 miles
per gallon; when warmed up fuel
economy rose to 12.8 m.p.g.

PASSENGER CAR USE

Average
Trip Length Average
Percentage Disiribution One-Way Occupants
Purpose of Travel Trips Travel (Miles) Per Car
Earning a living:
Toandirom Work:. s e 82550 34.1% 9.4 1.4
Business related toworkl 0. 0.0 vt 4.4 8.0 161 1.6
Tolal. o e =l e e 367 42.1 10.2 1.4
Family business:
Medicalbandidental s~ 0 v o0 R aa L7/ 1.6 8.4 2.1
Sheppingin s . & T s e 15.4 7.6 4.4 2.0
OthEree e e e L e DS 14.1 162 6.5 1.9
Molal: . e e e 31.3 - 19.6 5.6 2.0
Educational, civicorreligious..................... 9.4 50 4.7 2.5
P~ Social and recreational:
Vacatioms re e o 0.1 2.6 160.0 3.4
Visitfriendserrelatives.c. 0. oi oo ot oo 9.1 122 12.0 2.2
Bleastireirides e S EEai i e 1.4 3.1 20.0 2.7
Qther & =B s et e e ir e i 12 15.4 11.4 2.6
Totalo ch. s 22.6 33.4 131 2.5
Allpurposes. o . = L s 100.0% 100.0% 8.9 1.9

LENGTH OF TRIPS

Trip Length Vehicle e
(One-Way Miles) Trips Miles UNDER 5 |z
MILES
Under5. ... ... 54.1% 11.1%
Bigs sE b o e 19.6 13.8
B i e e s e 13:8 18.7
1600 . o 4.3 9.1 5-9
2130 5% o2 1 4.0 11.8 MILES
=40 1.6 6.6
4150 = 0.8 4.3 5
51:99: - = 0 1.0 7.6 10-20 ==
100 andover.......... 0.8 17.0 MILES |-
Total S e 100.0% 100.0%

No. 1 and 7.

P78 PERCENT OF VEHICLE MILES

21-50

MILES {=

40 €0

PERCENT

SOURCE: U.S. Department of Transportation, Federal Highway Administration, Nationwide Personal Transportation Study (1969), Reports




CALENDAR

December 3-5,1990. 10th International Electric Vehicle
Symposium. BDG Mgmt, Ltd. Ste 705, East Town
Bidg., 41, Lockhart Rd., Hong Kong

January 20-4, 1991 Energy Sources Technology
Conference/Exhibition, Houston, TX 214/746-4901
March 17-22, 1991 Int'l Solar Energy Conference,
Reno, NV 212/705-7037

April 15+, 1991 4th Energy Forum, sponsored by BC
Hydro, Victoria, B.C., Canada 604/987-8582

August 3-9, 1991 Intersociety Energy Conversion
Engineering Conference, Boston, MA 708/352-6611
August 18-22, 1991 1991 ASME Int'l| Computers in
Engineering Conference, Marriott Hotel, Santa Clara
CA :

Electric Car for Parts 2CM77 motor and mount relays,
cable, tow bar. Best offer. 593-0382 evs, (w) 415/593-
1410 x 3010. Ask for John

Wanted: Lightweight, inexpensive used 10 HP, 72
VDC Compound Wound Motor. Earl Osborne,
707/422-2474 days/evenings.

Jet Industries Electric Truck for sale. 120V, new
batteries, EVIPWM, gas heater, GE 23hp series motor.
4 speed, low miles. $6,500 415/388-0838

FOR SALE: 5 pass. mini-van, cruises 55 mph, 36-50
mi. range, good batteries. Recharges overnight. 62
cu.ft. cargo space. Stl-belted radials, 4 spd trans. 23 hp
Prestolite motor. Runs well, Was $12,000 new, now
$3,495. Call 415/494-0122 eves/wknds.

For Sale: Jet Industiries Electric Ford Courier and Jet
Industries electric Ford Escort for Sale, 415/388-0838
WANTED: One Grummen Electric Postal Vehicle or
other van-type electric vehicle. Please call Dudley
415/323-4878

Electric Car Marketplace Do you want to BUY an
electric car? Do you want to SELL an electric car? Call or
write: Solar Electric, 175 Cascade Ct. Rohnert Park, CA
94928 707/586-1987.

Advertisement Rates: 5 lines for $5.00 1/4 page for
$15.00. Full Page for $50.00 Submissions to be
"CAMERA READY". /o ¢ci i 1 LG A

EAA CHAPERS

ARIZONA Phoenix
Lee Clouse 602/943-7950
P.O. Box 11371

Phoenix, AZ 85061
CALIFORNIA

East Bay

Mil Stults 415/582-9713
2270 Minnie St.

Hayward, CA 94541

North Bay

G. Schaeffer 415/456-9653
211 Ballan Blvd.

San Rafael, CA 94901
Peninsula

Jean Bardon 415/355-3060
540 Moana Way

Pacifica, CA 94044

Santa Clara

Lee Hemstreet 415/493-5892
787 Florales Dr.

Palo Alto, CA 94306

San Jose

Don Gillis 408/225-5446
5820 Herma

San Jose, CA 95123

Los Angeles

I.L. Weiss 818/841-5994
2034 N. Brighton "C"
Burbank, CA 91504
So.Calif. EVA of S.C.

Ken Koch 714-639-9799
12531 Breezy Way
Orange, CA 92669
NEVADA

Jim Cullen

Desert Research Institute
2505 Chandler Ave. Ste. 1
Las Vegas, NV 89120
TEXAS Houston

Ken Bancroft 713/729-8668
4301 Kingfisher

Houston, TX 77035

WASHINGTON Seattle

Ray Nadreau 206/542-5612

19547 23rd N.W.

Seattle, WA 98177

WISCONSIN Milwaukee

Dave Pares 414/481-9655

3251 S. lllinois

Milwaukee, Wl 53207

NEW JERSEY Hackensack

Kasimir Wysocki

201/342-3684

293 Hudson St.

Hackensack, NJ 07601

NEW ENGLAND

Bob Batson 508-897-8288

1 Fletcher St.

Maynard, MA 01754

SOUTH FLORIDA

Steve McCrea 305/463-0158

101 S.E. 15th Ave, #5

Ft. Lauderdale, FL 33301

VANCOUVER, B.C.

VEVA 604/987-6188

543 Powell St.

Vancouver, BC V6A 1G8

American Solar Car Assn.

Robert Cotter

P.O. Box 158

Waldoboro, ME 04572
NON-AFFILIATED GROUPS

EVCO

Box 4044 Sta "E"

Ottawa, Ontario CANADA

K1S 5B1

DEVC

George Gless 303/442-6566

Denver, CO

FOX VALLEY EVA

John Stockberger

312/879-0207

2S 643 Nelson Lake Rd.

Batavia, IL 60510

For information on forming a chapter in your area,
write to the address below or phone 415/591-6698
BETWEEN 10AM-5PM PACIFIC TIME
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