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PRESEZ

This newsletier js for both March and Aprii to make up for
the loss of a newsletter last month. You will notice there
are a few more pages than usuali.

At the next meeting Ted Craft will show the second haif of
ElectroAutomotive's conversion video that we started last
month. The reviews so far have been very positive.

{ have tried o b selective of the articles choosen for this
newsletter $0 as to not include alot of the same old "GMs
has got the Impact and Ford has the EcoStar” kind of
articles. The article from the Wall Street Journal on the
European car market I found to be a great summary of
what our overseas pals are doing.

A big thanks to John Emde for offering to assist in the
printing, folding, stamping, stapling, sticking and colating of
the newslewier. Lhis is going to be a tremendous help
Thianke also to Sieve Clark for taking the minutes at the
Febuary Meeting, as well as a thanks to John Emde, Carl
Chapman and Ken Woods for the article contributions to
the newsletter and library.

There is an exciting EV related event coming up June 25 -
27 that only occurs once every thres years. The Sunrayce
'93 is a solar electric race from Texas to Minneapolis. This
race is considered o be *he Novtl: Asnerican trials for the
World Soler Chalivngs which is heid in Australia this
August. I will be giving a talk at the festival in
Minneapolis on EVs. I strongly recommend this event if
you can make it. I will include more information in
upcoming newsletters as well as have information at the
meetings.

Douglas F. Marsh

MINUTES OF FERUAKY 19,1993
FVEAA MEETING

The monshly mneeting at the College of DuPage, Glen
Ellyn, IL was called 10 order by Fresident Marsh at 7-
PM. There were 16 members and 4 guests present.

President Masshi explained that computer problems
prevented the publication of this monthis newsletter. He
stated that 2 newsletters would be disseminated with the
next six weeks. This, prior review by the membership of
the Jan. meeting minutes was impossibic & approval was
tabled.

President Marsh announced a book donation to the
association library - "The Clean Fuels Report” by J.E. Sinor
Consultants Inc.

Treasurer Curel 12poried 32,055.36 in the savings account
& $1363.15 in the checking account fi & total of $3418.51.
The report was unanimously approved.

Director Emde recorded the "Beyond 2006" show from the
Discovery Channel on Cable TV & the membership viewed
it. ,

Members Richard Johnson & Steve Clark reported on
progress of Ad Hoc Design competition Committee.

President Marsh reminded members by circulating an ad%
copy for an Electric Town Car ior sale by member —

Krajnovich.

Member Ness donaied NiCad battery literature to the
association library and discussed hiz supply source as being
surplus aircrafi batteries.

The members discussed: 1) The association library and the
need to consolidate and organize it. 2) Legislation
approving 11% faderal income tax credii for EV purchases.
Thr sseociation is walting elanifeaion correspondence.

Member Clark will ask Vice Presideiit Woods to arrange
guest speakers.

Tabled approval of Ad Hoc Design  Committee
expenditures pending receipts.  Uniiamed members
humorously expressed concerns that expenses might include
accomodations at the Hilton Tower, Penthouse Suites plus
chartered air fare & misc. fees & purchases at the Detroit
Information Workshop with a side trip tc the Montreal
Winter Carnival to explore EV usuage.

The meeting was adjowrned at 3:25 pm.
Submitted by Steven F. Clark

Secretary Pro Tem




theif hodies as possible into a
Volkswagesw Beetle. Today thcy're
trying 30 éram as many batteries as
possible o a Ford Fscot.

An engineering design tcam of
about 60 students at the University
of Iinois- - Urbana-Champaign is
compeding, with teams from 29
uversitics in a contest
2By Ford Motor Co. to

- Gating teams in ten cafego-
ricsavif-share $75.000 in prizcs.

Twehe of the schools are build-
ing a car from the ground up, but
for the U, of I project and that of
17 other schools, Tord is donating
a new Lord LDscort wagon to be
converted to clectric power,

Ford Hybrid Electric Vehicle
Challcnge Manager Thomas Hail,
who oversees the project, also
credits co-sponsors, the US. De-
partment of Encrgy and the Soci-
ety of Automotive Engincers,

“The purposes of the chalienge
arc to improve the cooperative link
between the automobile industry,
the government and leading engi-
necring and technical colleges,”
said Hall. “We're hoping we'll in-
terest young people in become au-
tomotive engineers and attract bel-
ter students to it.”

At Ford the project has become
a magnct for its young cnginccrs.

“My job is solely to be their
mentor,” said Hall. “About a hun-

to five years oyt ofschool, are ac-
tually :putting on -this.event for

Ford Motor Co. They're weorking.

as volunteers after hours.”

Ford generated the idea in De-
cembet 1991, The project began in
February 1992 at the U. of 1. with
40 students. A total of 150 stu-
dents have participated, with the
current team at 60.

The group is neasly evenly divid-
ed between clectrical and-mechani-
cal engincering majors, with a few
students from the general, civil and
industrial engineering curriculums,

Thirty students sit informally in
a lecture hall of the William Everitt
Laboratory building on Green
Strcet, the main-drag on the U. of
I. campus. They're batting ideas
back and forth about pulley sizes,
torque controls and time constants.
Faculty adviser -‘Dr. Philip Krein,
an as§ogiate professor of electrical
and computer engineering, is
guiding the discussion.

Photos for the Tribune by Mark Cowan/AP

U. of |. student Erich Livengood works on hybrid electric car that
will compete with 29 others in a Ford-sponsored contest.

The electric car group is scram:-

bling to prepare its prototype for

display. It must nearly complete

the final veision by Ford’s March.

visit and present the car for judging

\ ! _June ! in Dearborn, Mich.
dred young Ford engineers, “three

The project has progressed at im-
pressive speed. it takes an au-

tomaker such as Ford three years. .

to design a new car with a large,

full-time professional staff. Under- .

graduates around the country,
working part-time, are completing
the task in a little over a year:
There are six consulting faculty
members at the U. of I, including
Krein's counterpart in mechanical
engineering, Dr. Robert White.

The goal of the competition as
viewed by the college is to show
the ability and quality of U. of L
students and to give those students
practical cnginecring experience.

Two students shepherd the pro-
ject. Rob Weinstock is the clectri-
cal engineering team leader and
Philip Guziec is the mechanical en-
ginecring tcam leader.

Rather than risk damaging the
blue Escort donated by Ford, the
students try their ideas on a beatup
gray 1983 Escort that was once a
university propane fuel demonstra-

tion vehicle. They call this car

“The Mule,” and it rides like one.

A 110-pound, 25-horsepower elec-
tric motor and a small lawnmower
engine have taken the place of a
250-pound, 1.9-liter, 93-horsepow-
er, 4-cylinder engine.

Guziec recalls: that fnost of the
prototype’s parts came off the shelf

“We purchased a Sears Crafts-
mag motor generator auxiliary
power unit that was on sale at the
time, which after this project can
be used on other student projects,”
he said. ‘

“We bought some cheap lead-
acid- batteries. You have to pur-

* chase these, you can’t simply use

old car batteries. Most of the rest
of the parts were either donated or
lying around.”

Weinstock and‘Guziec pointed
out that, with littie state funding
for the project, it’s supported
mostly by donations. Johnson
Controls, for example, provided
most of the specialized batteries for
the final car. And students raise
funds as an extracurricular activity.
The students need $110,000 to
complete the $250,000 project.
The new Escort needs more new
parts than the prototype did.
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Thoufh California requires the
availability of zero-emission vehi-
cles—dedicated electric cars—by
1998, the competition calls for =
hybnd So the 1), of I. design team
created its hybrid by »dding a 53-
pound, 620-cubic centimietor

horsenower, ethancl-fueled

engine,
This 'wo—*ylmderhfour-sir“’oi@ alu-

minum enrgine runs 2 penerator
that charges the lead-asid, aﬁxeneﬂa

The engine mews vE
lution becs
nse of ethmwi
throttie at.a ¢
. transtares. mt; )
very fow emissions. 1
eihanoﬁ ‘works beties when used "
gionz than when mixéd with gaso ¥
iine, The Depanﬁ of Ener:
previding ai gdditional §3,
grast for using altewitive fueéis,

A conventional gas gauge shows.
the quanmy of ethanol in the tank,
It has taken Studesi's six inonths to
design accuinate bar gr'mh meter
th'u! s?m 3 m_ aii 2

‘r-va g 1 ! driver resharges
the car while at work. Howsver,
the small charging engine exiends
the range to more than §50:miles.
The charging engine switches on
automaticaily when the batteriee
arc low, though it can be manually

1), Hob Weinstock and thp
engineering under-

,.sv

tery power.

lecked off to meet local polt
regulations.

The car easily cruises at 70 miles
an hour and accelentes faster thay
the origin:al Escort.

Desngners plan to include all the
corwemm a‘

radio. An auxnhary heater for
novihern climes, _may have its own
fuei suppiy iike ine boosier heaters
- O &?‘ue uid beetleu. The ar’

C‘a 53]"!&
e consimes ¢f
47 an entie:

Work on the prc* ot Was

way by the time the-
Escon .nrnved. Its internnl combug.
tion engine received a two-month
pricve as the stedents spent time
ng its perfmance. They woukd
then compara 1his data to that of
the plecmc propulsion system.

IPs timz for 2 test drive. In a
nniversit shop, where the cars
are parked, the new Escort is
swaddied in protectivé mats.

The prototype Mule, however, is
raring to go into the ingm night—
without . thie_heater that will warm
the final car.

The inierior of The Mule looks
like any other aging Escort. The
only difference is a smali, touch-
sensitive computer panel with a

gradustes adammg a Frw

Escort.to. n

%! mounted in the cen-
e dash. Computer software
governs the prototype. The driver
can re-program satings using the
touch pad while driving,

The des:gners can fine-tune the
he correct

:_‘mv‘r animal with
its tail. The
e strﬂei snlently but
weriengineers

7 the

of 1 elec-
\g;!\ecln and
te.-bs worth
s down., {The two

Guzise astim

4(“90@; is. ﬂ,am
e i ¥

]be am!V(‘:
the car, whi
fo“f; @.’f‘e }"""‘L

tonr the state

Ford leta!m the ng'nls to. nse the
technology aeveiepe fo the car.
Haii said Ford

Vu()p

“We'ic ivyi
sciools sy ihey -
patent their best idens, but we have
a chance to say we would like to
use it in one of vur; in the
future,” he said.
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MINUTES OF MARCH 26 1993
- FVEAA MEETING

The meeting in the Student Resource Center of the College
of DuPage was called to order by President Marsh at 7:46
“M. There were 10 members and two guests present. Bad
weather reduced attendance.

Treasurer Corel reported $ 1365.77 in the checking account
and $ 205536 in the savings account. His report was
approved.

Member Clark asked that the minutes of the December and
January meetings be approved. After noting a date change
of November 20 in the December minutes, the approval
vote was unaminous.

President Marsh reported a continuing recovery from the
computer "head crash" in January which affected the
February Newsletter.. ;Hestated his intention toc make a
future newsletter a double issue.

We were given information by a guest about the
Chicagoland Inventors Council that meets monthly in
Hammond, IN.

Woods reported on the response he received from
Congressmen Hastert regarding the applicability of a tax
credit for a recycled and converted EV., There was a brief
discussion of this topic.

"ifﬂost of the meeting was devcted to a review of FVEAA
EV Infrastructure Design Competition entry being prepared
by the 5 members of the competition committee. Numbered
copies of the most-recent draft were distributed by Member
Johnson. Member Clark noted the entry would be
copyrighted in the names of the S principal authors.
Discussion copies were collected at the end of the meeting
for this reasaon.

The draft text review was led by Member Shafer. There
was considerable discussion -about the practical single
charge range of an EV. The draft indicates 20 - 120 miles.
The lower limit represents a range achieved by FVEAA
members who have experience driving their converted cars.
The upper range is that demonstrated by GM's IMPACT.
A motion to reduce the upper range to 80 miles was
discussed and failed.

After the review, a motion to approve the draft text as the
FVEAA entry, subject to additional fine tuning by the
competition committee at their final two meetings was
made and unaminously approved.

A videotape made by.Mike Brown of Electroautomotive,
PO Box 113 in Felton CA, 95018 that was purchased by a
vEAA member was viewed. Time permitted running
about half of the tape. The latter part will be scheduled for
the April meeting. The meeting was adjourned at 10:40,
closing time for the College.
Submitted by Secretary

FOR SALE

Mechanix Illustrated Electric town car by Owner/Builder:
George Krajnovich :
17W381 Eisenhower Rd.

Oakbrook Terrace, IL 60181

' (708) 834-0370

Asking 50% of material building costs less batteries.

The 2500Watt Hybrid is powered by a B&S 5 hp and 8 hp
drive motor (Baldor) both removed this spring while
upgrading to a 12hp G.E. Motor. Can be purchased
separately.

1982 Electric Car with plans, tow bar $2900
Hybrid Unit complete with controls $450
8hp Baldor Motor with adapters L %400

For information and/or demonstration ride’ gis_iemeﬁ.a'ca]‘l.,
I have aspirations of converting my Caravan, old one that
is, to electric.

For Sale

3 foot 19" standard computer racks with casters. Perfect
for test equipment mounting. $15.00 each. Contact Doug
Marsh (708) 879-8089.

FOR SALE

12 VDC 118MA BRUSHLESS 7 BLADE

3-3/.' X 1® THICK 13 C.P.M.
USE FOR COMPUTERS ~ POWER SUPPLIES
BATTERY CHARGERS ~ CONTROLLERS
VENTILATE YOUR BATTERY BOX
WHOLR BOUSE FAN FOR DOLL BOUSE
HOVER CRAPT ~ CAR DEFROSTER
VENTILATOR FOR DOG BOUSE
THE POSSIBILITIES ARE ENDLESS
$4.00 ea. 10 or more $3.50 ea.
John Emde (708) 968~2692




" European Car Makers Still Push Plans,
Though Slowty, to Make Electric Auto

8y CAcILIE ROHWEDDER
And RossrT L. SiMISON
Staff Repcrtess of Tiz Watt, STREET JOuRMal

BRUSSELS - Although Velkswagen AG
recently backed out of an efectric-car proj-
ect with Swatch, European auic makers
are still pushing toward battery-run cars,
ajbeit slowly.

VW itseii expects to offer an electric
version of its popitar Golf subcompact
early next year, aithougn it doesn’t expect
to seil very many. Fial SpA is making and
selling a few electric versions of its
Panda and Cinquecenio subconipacts; PSA
Peugeot-Citroen is testing ejectrified smail
cars; and even Dairler-Benz AG's Mer-
cedes-Henz division and Bayrische v
toren Werka AG are {idcling with cleciric
cars.

Aside from a few goverpment-spon-
sored irlals and oxperiments, though,
don't expect to see musy baitery powerad
cars humimiing arouad Europe auy time
soon. {iespite the idea’s allure among
some environmeniaiists, ihe technology
simply hasn't heen invented that would
make electric sare practical for most uses.
Today's batteries won't power a car iar
enough, and they take too long to re-
charge.

Not Taken Seriousiy

“Nobody Iz ‘aking it seriously,” says
Peter Scimidt of Auto Industry Data Ltd.
in England, an industry consulting group.
*“The prime requirement,” he says, would
be for a mandaie, as the state of Californis
has in the U.5.

Starting in 1998, California wiil require
that zero-emission vehicles —electrics—ac-
count zv 2% of each auto maker’s sales in
the state; the propartion is to rise to 10% in
2003.

This has spwTed U.S, ¢ar mekers o
corae ne with electric cars quickly.

Fo=* Mntor Co. and Ciysiei orp.
have sonverizd existing gasoiiine-powerad
vehiclez to electric models. cul as with
Europear cxperimenters, they've naa
their share of starts uwnd stops. And
General Kistors Corp., Inn December, said
ils bucigel forced it to shelve its ambitious
plan to mass produce ils Impact electrin
car, aithough it will continue o work oo
prototypes. The Big Vhree U.S. makers
also are plarning to coliaborate on elce-
tric-car technology.

Japanese car makers, big players in the
U.S., also are pursuing electric-car devel-
opment.

The threat of more California-style
requirements is prompting Europe’s auto
makers to stay current on electric-car
development. Other U.S. states may follow
California, and at least some European
cities eventuaily may require electric cars
in an attempt to clear the air in polluted
downtown areas.

® Trials in Europe :

Indead, European governments are
backing trials here and there. In Germany,
the Minisiry for Science arnd Technology is
sponsoring a large-scale experiment on the
eastern German island of Ruegen. There,
VW, Mercedes, BMW and the Adam Opel
AG unit oi General Moiors Corp. are
testing electric models.

And in France, the government signed
an agreement last July with Electricite de
France tc install battery recharging facili-
ties in 22 French cities hy 1995, The plan is
to set up small service stations where
electric cars can piug into devices resem-
bling parking meters for a six-hour to
eight-hour recharge. There also will be
recharging points at large gas stations,
whers electric-car drivers wiil be able to
pop in for a “‘guick’ 10-minute recharge
that will bz goed for about 20 kilometers
(12.4 miies).

While such realilies make car mar-
keters daspair, they don't daunt the true
believers in the future of electric cars.
Nicolas G. Hayek may be one of themn. The
i chairman of Soclete Suisse de Microelec-
i trouicue % d’Horlogerie SA, the maker of
| Swaich watches, is sticking with his dream

of protucing a cheap, trendy, environ-
ment-friendiy minicar, despite VW's de-
fection.

Other Candidates

Mr. Hayek szys that his company, also
known as SMH, is studying offers from
several car companies interested in taking
the place of VW, which putled out to save
money. But SMil declines to identify the
candidates. Recent news reports have
mentinned Peugeot, Renauit, Mercedes,
AB Volve and Opel. Spokesmen for all of
them have said they aren't interested.

Anvhow, Mr. Hayek maintairs that
SMH may 70t nerd 2 car-company partner,
ard &l lead? one 2lectricenr daveloper
betleves him. “They conid quite casily go
aivead withou! VW,” says §fv John Samuel,
a director of Clean Air Trunsport Svenska
AR, “Swatch could use VW 23 a component
supplier; we do.”

Delay in Production

Claan Air Transport is an Angic-Swe-
dish concern that has been developing an
electric car for the Calilornia market with

assistance from the city of Los Angeics. As
recently as September 1991, Sir John
and his collzagues were promising to put
their car, & luxury four-passenger electric
witli an auxiliary engine, on sale in early
1993. Now, they say, production isn’t siated
to start until late 1954.

What happened? Ciean Air Transport
officials say it has taken longer than
expaected to iine up the $30 million in
additiona! financing that they needed. But
they say $20 million: is in place and they are
looking for someone willing to risk the final

$10 million.

Meanwhile, Eurnpe’s established auto
make(s are proceeding cautiously, mostly
experimenting with electric versions of
exnstlpg car models. Some of them see
electric cars fitting into the relatively
new phencmencn of the two-car European
{amily. “In the mornirg,” says Uwe
Mahla, 2 BMW spekesman, outlining a
scenario for the future, “‘the family dis-
cusses where they go. Whoever has the
shorter way, takes the eleciric car.”

Here is a look at what some of Europe’s
car makers are doing with electrics.:

—VW early next year plans to start
producirg the “City-Stomasr,”” an electric
Golf capaklz of traveling 80 kilometers at
the speed of 50 kilomaters an hour without
rechaiging. VW hasa't asi g price, and it
says it will build only 1499 at first. VW is
also tesiing a “hybeid” version, which
would have an auxiliary engine to extend
the car’s range.

—FIAT has been selling electrified
Pandas and Cinquecentos for about $20,000
each, which Fiat says is 'ts cost. A spokes-
man says sales have coinz (o a few hun-
dred uniis and have baen niostiy to public
utllities, Depeiding on atiery configura-
tion and other variables, the cars can go
100 to 150 kiloaneters withou’ recharging.
“This shows that Flat can move to the
stage of initial production.” a spokesman
3ays.

--PEUGEOQT !s 7lanning to sell electric
versions of its Peugeot 196 and Citroen AX
modeis in 1995. The idea is io acquaint the
public with eleciric cars before Peugeot
takes the step of offering a purpose-built
electric car at the end uf e decade. The
auto maker hopes to seii ine battery-pow-
ered models at the same price as its
conventicnal cars. They will need to be
recharged after 120 kilometers and have
? marimum speed of 169 kilometers an
Youe,

- MPRCEDES-BENL: iater this year
plans to buiid 5% t¢ 1,406 €iecirilied ver-
sione of its 190 cornpaci cai. Unlike some of
the other auto makers, which sometimes
convert the rear passenger area into a
battery compartment, Mercedés aims to
preserve interior mom by piacing the
tatterics under the hood and in the trunk.

~BMV {3 tesiing electrified touring
models and smali pasgengsr cars at Rue-
gen. bui it isn't planning to go inte produc-
tion with eleciric mudels. Iis efforts had a
five milfion-mark (§3.2 miliivn) setback
recently when the proiotype of a new small
electric vehicle, whicii Bvv/ exhivited at
the Frankfurt auto show in 1491, went up in
smoke 2fter a battery charger short-cir-

cuited.
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Using Spin to Power Eléétfic Cars -

" By GLENN RIFKIN

When_General Motors introduces
its battéry-powered Impact in the
middic of this decade, the electric
automobiie will be powered by a
souped-up vérsion of a conventional
lead-acid battery. But even though
G.M. believes this encrgy source can
make the Impact a viabie alternative
to gasoline-powered cars, the aulo
maker concedes that the lead-acid
battcry may not be the lang-term
answer for electric vehicles.

California has given G.M. and the
other auto makers a powerful incen-
tive to develop practical electric cars
by requiring:the;companies.to insure
that 2 pergent-cf. their vehicles have
zero emissjons by 1998. The auto in-

dustry’s principal focus is on improv- .

ing the conventional battery, which
has a limited power storage in rela-
tion to its weight and takes several
hours to vccharge.

Yet evern as some scientists and
engineers are rethinking the way en-
ergy is stored in electric vehicles,
others are updating the ancient con-
cept of a mechanical whirling der-
vish: the flywheel.

Testing New Materials

Small groups of university and na-
tional laboratory rescarchers, aiong
with a start-up company in Bellcvue,
Wwash., hope that a flywheel built of
new materials will be able to store
enough energy to make practical the
Jjong-sought ideal of an electric car
with a range and acceleration com-
petitive with conventional cars.

““Technically, nothing holds us back
today,”” says Richard F. Post, a re-
searcher at Lawrence Livermore Na-
tional Laboratory in Livermore,
Calif., who is seeking industrial part-

ners to buiid a flywhesl system:. “'The

materials and the design principles
are avaitable. What holds us back?
There is:azhuge battery industry but
there is no flywheel industry.”

The principle of the flywheel is
based on kinetic energy, which is the
energy of a moving object. Because a
flywheel has a heavy rim, once a
{orce sets it spinning, the wheel tends
to keep spinning — a property that
makes a {lywheei a reservoir of ener-
gy. As pewer is added, the fiywheel
specds up; as energy is drawn off in
the form of uscful work and wasted
friction, it gradually slows.

A potter's wheel, propelled by the
occasional spin of its axle by the
potter’s foot, is a time-tested version
of the flywheel. And most combusiion
engines, including auto engines, use
ﬂ‘ywheels to convert the jerky motion
of the engine's exploding cylinders
into a smooth and continuous source
of power for the drive train.

The concep"c of a
potter’s wheel is
applied to autos.

The concept of using flywheels to
power eleriric vehicles has been
around for decades. Buses in Switzer-
land were nowered by giant steel
flywheels 40 years ago, but the buses
had to be recharged at each stop.
Today, flywheel enthusiasts say, ad-
vances in technology and malterials
Imzke the idea more feasible.

In theory, a {lywheel for producing
electricity for an electric car would
be made of extremely strong compos-
ite materials that could spin up 10
200,000 revolutions a minute without
breaking apart, and would be mount-
ed on special bearings to reduce the
friction-caused slowing to a negligible
amount. At such speeds even a light-
weight flywheel is capable of storing
enough energy and producing enough
power to run an electric car.

The {lywheel's energy would be
tapped through electromagnetic
means. Magnets spinning on the fly-
wheel would be placed so they passed
near coils of wire in a battery hous-
ing. This would induce an electric
current in the coils. The power would
be sent io an electric motor thal
would drive the axle.

American Flywheél Systems Inc.,
the Bellevue, Wash., company that
reccived patents last June for its fly-

wheel design, contends its device
could power an electric car for 300 to
600 miles on each charge compared
with the current 100 miles per charge
for G.M.’s lmpact. : ‘

‘The company says ils device could
produce 60 io 90 wati-hours a pound.
The baltery in the impact stores 12 to
15 watt-hours a pound, which is only
endugh encrgy to keep a night light
burning about two hours,

By plugging into a standard house-
hold electrical outlet, the ilywheel
could be ‘'spun up,” or recharged,
overnight — or as iast as 15 minutes
at a special high-powered “flywhecl
filling station.” Proponents say the
cost of the electricity would be com-
petitive with that of ‘gasoline.

Other Projects

Flywheel research is also being
conducted at Oak Ridge National
Laboratory in Tennessce and at the
University of Ottawa in Canada. Uniq
Mobility, a Denver company, is work-
ing on a flywheel that woulid be inte-
grated with an extremely dense mo-
tor to form a hybrid vehicle for urban
driving. Ray A. Geddes, Uniq’s chair-
man, says I-ord, BMW and Fiat have
expressed interest.

But {lywheel technology still Jaces
many hurdles set by nature and pub-
lic confidence. The American Fly-
wheel Systems design has yet o be
turned into a prototype, and skeptics
say that until one is working, the
device is just another unproved idea,

The Energy Department has jeined
Ford Motor, G M. and Chrysler in the
United States Advanced Battery Con-
sortium, John R. Wailace, the chair-

man of the consortium and the direc-
tor of Ford's electric vehicles pro-
gram, said the consortium had not
ruled out sponsoring (lywheel re-
search. But he acknowledged thal the
consortium was concentrating on im-
proving conventional batteries. = '
One Concern about flywheels is that’ |
the rapidly spinning large wheel, like ~

a gyroscope, would have an inertigof

its own. A driver might turn a cofner,
but the car's flywheel would want o
proceed straight ahead.

A second hurdle, which flywheel
designers say they have already
overcome, is the possibility that the
extremely high speeds wouid cause ‘
the flywheel to break apart, sending -
shrapnel-like pieces in all directions.

Benefits Are Foreseen

Should the current bugs be ironed
out, flywheels have advantages that'
make them attractive, at least 10
theorists. They can produce great ac-
celeration, eight times the horsepow-
er per pound of a V-3 engine. And a
concept called regenerative braking
would allow energy to be recaptured
as the vehicle decelerates instead of
being dissipated as heat.

Even better, the flywheel couid
conceivably last for 200,000 miles or
more and is nontoxic, while the lead-
acid battery in the Impact must be
replaced every two years.

Based on some of Dr. Post’s origi-
nal concepts, Jack G. Bitterly, an
aerospace scientist, and his son’Ste-
ven set to work on {lywheels. In 1990,
they founded American Fiywheel
Systems. Mr. Bitterly, a former engi-
neer with the National Aeronautics
and Space Administration, created
balanciag techniques for high-veloci-
ty spinning masses used in develop-
ing the space shuttle. He envisioned
three main flywheel developments.

The first was to increase the struc-
tural integrity of the flywheel’s rim,
which is reinforced with carbon-com-




A Prototyne for & Fiywhenl Batterij

Kinziic eneigy, ofihe srergy of a maving cbiact, is the principle behind the

wres that pick

fiywheel battery, proposed as a power source for electric cars. As the wheals : up electromagnetic
rotate, megnats ptacad on the snoke tubes nroduce current that provides curient generated by
power to tha 2laciic automobile rdlor, ‘ Sooke tube: Sganniz

containing magnets

ratlag i
rim wheals Magnetic bearings
Vacuum houstn mada of light, strong to eliminate friction
carbon fibers that slows spinning
source American Flywhee! “ystgins
F— B T j Tirz New York Times
posite fibers, hrot ftia-
men? winding techal =i de-
veloped spoic-lik; 219rs. that )
could expasid i rim at high 1003 HAMFESTS
spends and st provide overall sta-
biiity: The ¥ ea was an efficient
means of spinning the rim ;o store
energy and of extracting usefu! pow-
er while slowing it down. Ap;iikégrd Eamfest
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The Bitteriys built the rims and s R T )
testad them to destruction. They dis- Rockfor d/_,Me tro Senter
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Byrfack Keebler

that although* researc‘ «
lugh—pewered baitenes is: m'!avndmxg
insights, near- -tegin lmd acid batter-
- iea will
-+ eledtiie vl

_aﬁd’c maker engmeérs at thu
re all taking notes and
‘that case the hard way,
about the- pros and cons-of electri:
cally powered vehicles. =~ "

EV racers rgly on ti

hkelv. Lpuwer productmn:

£ g, T @
~ But at this ye
event, organiz
Electric Ract
" Phgenix, the o
March 5-7.wa

watching eleéctricaily powered cars
buzz Phoenix Internatlonélr Race-
way’s one-mile oval. ﬂme fnoney

totaled $90,000.

" “People come here with compo-

snents. and try them under the most
eihc; comgitions,” said David
profiem management spe-

Altfiough some canﬁakers were

tace team co-sponsors, their ievel of

sponsorship was not*readdy appar-
ent because the veh:c!@s, their
crews and the plt area’ Wére devmd
“of aatomaker msngma
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Battéfv Study May Be

Key

Mark A Stem
Wegeles: Timas

,Anmm ﬁ{hta,wmvemity res
searchm hayedeveloped a rub-
bery conducting substance” ‘that
. may meke iwpbséime to “combine*
the supeﬂor énetgy storage of lith-

ium  batteries . with ‘the ‘ conve- .
nienceiof dry ‘eells; a* potentnally'
important' step* towdrd mass-pro--

ducing”practical eléctric cars.
Key to the niew concept, which
‘scientisty’ said still may be years
from the marketpiace. is a reversal
of the ratio of the two main ingre-

dients ‘meit “often used in experi-

tfolyte, the “chemical’

substancethat conducts electncnty

‘ingide theibaue
than

llghtly “s&itlng
» 1 0 maka a solid elec-
‘qulyte J,hat conducts poorly,

?chemyst.rx professor Charles Aus-

ten Angell and his colleagues tried

.- adding a_little plastic to a vat of

m or nlummum salts.

(] Elcctnc Cars.

cause of the:r potestial. to- hoid

The resuiting rubbery electfo-:_
. lyte stores energy weil ‘and re-
" leases it quickiy: they reported.

lqst week in the, ‘journal Nature:

"Private and government sciefi-; .

tists. are aggressively:. studymg,. ;

these . lithiura-polymer cells, ; be-.
more energy in less space tham

Better batteriez can make electric
cars weigh less, accelerate faster
and go longer between. recliarges,
thus making them maore competi-
tive with gasoline-powered cars.

“Batteriow’ are the thing that -
- give “you the range and vost the

most, so you want them to be as
light, compact and powerful as
possible,” said Richard Schwein-
berg of Southern’ (ﬁhforma Fdi-
son. The utility “is “ part of the
Advanced Battesy r‘(*»mwrt.ium.
which is spending $53 million on
hattery research. Most is focused
on lithium- poiymer iecnnoiogy

<4

me-tested batteries

From spmdfy, insact-loe
lar-powered thrée- wheelers to
open-wheeled racers’ ‘Himt resem-
bled lady 500 ve!'ncles,.jhe racing
was intgnse bumper-to-b
with:¢hdreographed, 17-second pit
stops and showcase technslogy and
workinanship. In the Open Full-
Sized class, one ricer lapped the

Corp s fEVamg track at 100.253 #iph setting a na-

tiotral ciosed-coarse one-mile re-

wefit ,tihmaw, e

S@M Maunre Maac, GE's manag-
ofive techuical pro-
gtams. ”lf ms@;me of these kids
heré comes up with the answer to
the battery !:ange,problem, then ali
oi’tﬁe money spsent on events like

will h

Sowme scientists criticized the
electrolyte recipe cited by Angell
and his colleagues as impractical.
- “The article’ discusses *electrolytes
with'lithium chiorate or aluminum
chloride,“salts that readily absorb
: mmsture from: thie atmosphere.

,is a problem because the
éerf ‘they. ‘absorb. can corrode
\ntnl battery components

: mmg ‘it ‘all’ around—making
8 mer-if ‘salt’ instead of a salt-

y
- in-polymer—-is a good ulea, a clev-

conventional lead-acid batteries. _er approach,” said one scientist, a

compemor in Hthium-polymer re-
arch who agreed to speak only if
ot named. “But this pamcular
combination [of salts) isn’t going

W do-it.”.

Ahgell, in a telephone interview,

" "said he and hia colleagues, Chan-
"gle’ Liu and Edwardo’ Sanchez,
" concede that “the salts we used in
;.0MF demonstmtmn are probably

“'not acceptable in commermal ap-
plmstlom
“‘But » he added. .“there are a
ot .of other .candidstes that we
ant triéd. ~because they were
dtﬁ‘ sult to hz\ndle ot difficult to
obt‘mn [ .

T
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By David tbata

Ifagine stepping off the 505
tmﬂa%'om C?x?mgo 10 Roselle,
sliding a credit card through a.
slot and checking out a little
electric “station car” that you’d
drive home w0 Schaumburg and.
‘bring back the next morning.”

Or instead of driving fram your:
home in Chicago to a jobin Oak -
~Brook,,.you’d take a- morning -
Metra train ‘to Hinsdale, p:ck up -

g station car for the short jaunt.
Y to your office, and return the car

‘fthﬂt evemng for the -train trip
| back to the city.
“..Fléctric cars are on their way
10 debuting here by 1995 as part
of a nationwade demonstrauon of
the station car by nine transit
agencies. including Chicago’s Re-
. gional Transportation Authority.
“It’s a tremendous thing for
the RTA. to get this,” said John

Straus, Jirector of program -de-

velopment at.PacKer Engineering »
" manufacturers presumably would

Inc, a Napemlle firm that has
becn idvising the RTA on sta-
tion cars.

“Think of the implications for
emplovers like Sears, Roebuck..
2and Co., with 5,000 people in
Hoffman Estates,” Straus sajd:

No langer will vou have to
keep an old béater around for .
those home-to-station trips;. or
run down your fancy new car
driving t¢ and from work every
day, pavirg the cosis?of gasoline; *

upkeep; insitrance;: license - fees;

parking; tolls and’ the like. - g
" "And unlike an ordinary shustie
bus, a station car aiso would let
vou run personal erraads on the

way to and from the train.

. Statien~car backers aim for two
markets: People who yearn for
the freedom of driving their own
cars, without the -hassles of
ovmership; and major employers
subject to the federal Clean Ajr
Act; which- reqmm companies tg

- reduce workers':trips in conven-

tionally pawered " vehicles by 25-

percent by 1996,

As part ‘of “he demonstratmn
the RTA will getr 50 station cars
out'of a combined’ orﬁer of 403.
Other vchxcla will gar:»to ranst

N @

~ authorities in Atlanta, Boston,

Los’ Angeles, Orange County
(Cadlif.), Sacramento, San Diego,
San- Francisco and Washington,
D.C., according to Martin J, Ber-
nard III, manager of the Nancnal
Station Car Consortium.

The Oafda.nd Calif.-based con-
sortium is fﬁ organization of
transit provxdm, electric ugilities,
federal energy -laboratoriés, au-
tomakers and academics. © -,
© “This will be the first, big: pg—

chasc of elsctric vchacles:‘ Bernard: <,

sacrificed to keep batery costs-low,
Bernard said.

Every station-cas.will, however, °

have :o meét federal crash
wonmnesgsmdards,%nard said.

They may come in two: and four-

seal configuratioris—the larger cars

to satisfy a request by Qrange Coun-
ty uansit officials that the ¥
rk

v?hds be

said. “The game'is 0 get the mun-: jeon
bers up to get’ reasonable privces for i g

the-ind of quality we wam.” '
+A. request for proposals is:goirg
out to. manufacturérs, Bernard “sdid.

can say how much the cars will cost.

In a study for the RTA last year,
Packer Engineering quoted one
manufacturer’s estimate that a dem-

- onstration fleet of 50 prototype vehi-

cles could ¢ost $300,000 0 develop
and $20,000 per car o produce;
With the €onsortium ordér,

bear the development costs in hopes
of winning a contract to build’ hun-

dreds of the vehicles.

“This mﬂy has t0 be a national
‘efort, The

about numbers

~whan we dlart t
0( eléctrié vehnclss that eventually
,could be in the thousands, we’re

to 'look ‘at costs that could
be: tore réasonable,” said ' Mare Hil-

LR, amstah écnu'w: dﬁmﬁ:‘mr "of -

the RTA.. .

Hillier nozed that rm dmﬁem&
ton alsg would-put people behind
the wheels of electric’ cars vears
ahead of the first production models
expected "cut-of Detroit—-largely be-
cause the showroom cars will try to
match the range and performance of
today’s sasohn&powered vehicles.

Not 30 with the ‘humble staton
car. The vehicle probably will have a
range of only 45 miles in stop-and-
g0 suburban driving, rznge being

3t fOF only 50i8r 100, .d
Sild Be very high,but

riders’ aen '
At this early stage, he added; no one riders’ acceptance of station cars,

Bernard said. “The technology al-
ready is there. for elegtric ‘vehicles for
short to moderate-range trips.” ,
As for who will.pag.for this dem-
cmtranon, Bernard-said, “We ‘as-
sume that federal monies will fund
50 perceat of the cost.”
The balance, he added, “I'd expect
g& becovewdhym&ysm the local
eciric utiity, eertail’ O
muanities.and- ogE coarse the RTA.
To ‘conduct the lowk demonsm-
tion, the RTA will be scouting sub-.

.¢ o B . :
The RTA :ﬂs@ ma%.\m&c 3 major

sububan emaploys?

_ U3 4est a corpo-
raté’ station-car

6{Qr feverss
wwmﬂd tai{g

ply thers was. g Wmeut my
o get fom. the - Mistra. siation 10
one’s wqﬁmiace.-gﬁ%ﬁs said. "

urban Mctm stations as possible sta-.
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