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Utilities Recharge Electric
Vehicle Concept

By RICHARD FRASER

electric cars and trucks by the end of the

Excerpts from 6pg. artical : 1980s. The EVDC will not research develop
Imagine having not only your basic or manufacture such vehicles but will act
car, or cars, as you know and love them, as a catalyst for developers at all
at also having a companion runabout for levels.....
yshort trips, like going to work, the store, Whether the public is ready for
or the post office. It’s small. It's electric vehicles a whole new industry is
‘lighweight. It s whisper quiet and doesn 't now at the threshold. Just out of public
foul the air. It’s more economical to own view, manufactures, research institutes,
and operate than your present vehicle. And hobbyists, governmental agencies  and
it s immune to oil embargos. other groups are busy developing the
Your runabout runs on electricity. conicept of electric transporta?ion. For
Many people have given the idea of electric those involved, the question isn t so much
vehicles (EVs) serious thought. Indeed EVs whether the public accepts the idea as
have been with us since the days of Thomas when.,
Edison and the debut of the '"horseless In test after test, and throughout
carriage." But now a number of interested its long history, the EV has proven to be a
parties are uniting to move the idea beyond viable product. The real focus now is on
its latest dream state and into reality.. commercial viability.
Not just a few units here and there, but . oo s o Furthermore, a number of electric
into the reality of commercial, large scale companies have plenty- of capacity for
production. expanding their markets. McLean explained
In 1983, a consortium of some 30 that between the low-demand hours of 10
slectric utility companies joined together p.m. to 6 a.m. Milwaukee has the capacity
to fill a wvoid in leadership in this to recharge 1000,000 cars, without any
fledgling industry. In a field where additional capital equipment.
concers fostered by the energy crisis of : ceoohA survey conducted by ESB
the early ~70s have waned, and with them, Ray=0=Vac 1in 1978 indicated that the
some of the support of government and major average commuter traveled a distance of
automobile =~ manufactures, the electric 23.5 miles. From the survey s results, it
_+tilities have assumed a -leadership role was concluded that the transportation needs
under the banner of the Electric Vehicle of 80 percent of today s commuters could be
‘Development Corporation.- : met with EVs using state—of-the-art
Headquartered in a suburb of Milwaukee lead-acid batteries.
this non-profit corporation’s goal is to, Cover Story Wisconsin Business Journal July

achieve quantity production of  on-road 1984 by Richard Fraser




AN ELEPHANT IS A

FRIENDLY ANIMAL
THINKING IT OUT —

By TED BENSON By BOB STEINFELD

All the combined talent, wisdom, and
gxperience of the EAA could not have
planned a better outcome for the White
Elephant than what really happened.

The White Elephant is a 3 wheelsd
electric golf cart, that belonged to Leroy
lLarsen., He donated it to the Peninsula
Chapter of EAA and they gave him a letter
for the Internal Revenue ©Service, as a
contribution to a non-profit organization.
That made a good deduction won his Irnicome

IDEAS TC THINK ABOUT IF YOUR BUILDING A CAR

1. How is the car going to be used?
2. What kind of terrain de you plan to
drive in?

Tax Return. . Rate ‘your skilis at taekling  this
Gus Urbach helpsd Ted Bensen tow it project and plan to take classes, read
to his home garage and get it running. books, and segk technical help from the
John Newell donated some good batteries for Club.
it. Stan Skokan and Al Hardage donated a 4. Figure out and set aside the expenses
full bridge rectifier Ted used to keep the for the project.
batteries charged up. 8 =50 you have a place to work on the car?
Then the White Elephant secmed to be €., Don t overestimate the range.and top
a burden to sveryone, Ted had to make room spead of the car. Choose your maximu:
for another slectric vehicle he bought for Tance-anc  Wivide 1t by U for cvery - day
himself. So Bruce McCaskie came to the travel. Plan this estimate around the
rescue and stored the vehicle wuntil Annual speed you plan to travel and if it’s over
Rally Sale. Bob Wilson, Technical Manager 50 cut your estimate in half again, It's™

much better 1616} under estimate the

for GTE Corporation, bought it as a presznt
performance than to be disaprointed when

for a friend.

The Peninsula Chapter had cdonated vouw complete thocan,
money to the Santa Clara Chapter to help 7. Distribute the battery weight evenly
with their Rally expenses. The sale of the front to back and side to side. The car
White Elephant reimbursed the Peniinsula wil. handle betrer and be much safer.
Treasury for the exact amount of their S Don ¢ exceed chic mExdum rated
donation. suspension weight, otherwiss you wil have
But here is the heart touching part to baeef up the zuspension and brakes.
of this account. Bor. bought it for & S, Desigr in an excese of safety icatures
friend who is handicapped with multiple and zmergency cut—off devices.
sclerozis. She works just five blocks from 10. Decide =arly on the foliowing:
where she 1lives, and has to walk to and 2. Conversien or. frem the rolind —ups
from work on crutches, Now what was a . Hlumber of Batieri s
White Elephant for the Peninsula Chapter c. Type of mctor,
has turned into a God Send for the friend, d. Type of transmisaion

If a clutch is going to be used.

She can just pile into "OLD Whitey" and e.
scoot off to work, no strain. 2. Tupe of cortbul syssens :

Thelt stranece panpt soi this entire g. Sumber of passengers vou plan to
affair is, not a thing was plained, and Ted : catiy.
belisves tha*t everyone has benefitted and e e do versior an
has a good feeling about the happy ending inexpensive car has RO Deen
of the White Elephant. register-d for a number of years.

I have been using a simple equation for calculating the mileage of w
e diles = Bnergy — (75)(min.)(nr. of batt.)(bart, voltage) »
wh/mile (60) (weight/100)(5.25) HANS KOSKI

This assumes that all losses vary directly with weight and at rally gspeeds



LOTTERY FEVER HITS EAA STAN SKOKAN ELECTRIC VEHICLES INC. %
l N HAS DONATED A HONDA CIVIC 72Volt AUTOMATIC TO BE RAFFLED AT
OUR DEC. 15th MEETING ALL FUNDS TO BE USED FOR CLUB ACTIVITTIES

AN
- WIN AN ELECTRIC AUTOMOBILE
Ev - 5 , $10.00 PER TICKET
=
5 g |
£ . NAME
O = B
i > ADDRESS
ANYBODY CAN =y 7]
WIN, CAR MUST ‘
BE PICKED UP § B c =
IN SUNNYVALE E_). 8 ZIP PHONE
DRAWING DEC. 4 HOLD THIS TICKET
15th. LB 0 ELECTRIC AUTO ASSOCIATION
Z - 1085 TASMAN DRIVE - #732
= G g o SUNNYVALE, CA 94089
DONATIONS = 2 20
ARE
DEDUCTABLE ,

PLEASE REPRINT AS NEEDED SEND 10.00 FOR EACH TICKET TO SCEAA % LEE
HEMSTREET 787 Florales Dr. Palo Alto, CA 94306

THE ALU MINU M AIR POWER CELL -—CON'T FROM OCTOBER
BACKGROUND

Study of aluminum as a possible electrochemical energy source for electric
vehicle applications began at LINL in 1979. The essentials of the battery are
shown schematically in Fig. 1. The over-all energy producing reaction

Al + 3/2 Hy0 + 3/4 09 + NaOH = NaAl(OH), (1)

takes place in the cells, where aluminum dissolves in sodium hydroxide
electrolyte to form sodium aluminate and oxygen from the air reacts with
electrolyte in the air cathode. The standard, reversible cell potential for
the above reaction is 2.73 v; however, the processes at the electrodes are
complex and the actual electrochemical energy efficiency of the cell is about
50%. What gives the aluminum air system the potential for rapid refueling and
extended range is the aluminate decomposition reaction

NaAl(OH); = A1(OH)3 + NaOH (2)

which takes place in the crystallizer. This reaction regenerates the NaOH
electrolyte and separates aluminum as the hydroxide, a raw material of the
aluminum industry.

In 1980 the initial test cells were scaled to 1000 cm? size and were

operated jointly with a crystallizer, thus establishing the compatibility of
the cell and crystallization processes. The main program emphasis at LLNL has
been the development of a rapidly refuelable cell with efficient utilization
of the aluminum, and development of a crystallizer design scaleable to vehicle
sizes. The most recent cell configuration - a wedge shaped cell - allows full
consumption of the aluminum fuel and simple recharge without disturbing the
elctrodes.

Work under contract has led to improvements in the performance of the air
electrode and the aluminum alloy.

CON'T ON Pg 5



CUT UR LOSSES

MEASURING EV PERFORMANCE
by Gary Jackson
One problem which every EVer faces
sooner or later is how to improve the range
and speed of his EV. Basically there are 2
Add batteries (the brute force

$. Select a point to start coasting. Run
the car up to the desired speed, put it in
neutral (if desired), and start timing at
the selected coast point.

approaches: = S 5. Measure the time it takes for the car
approgch) or improve the efficiency of the to lose 5 mph. Repeat this test in the
v One problem  with improving BV opposite direction, trying to end that
efficiency is how to measure what you have coast at about the same point where the
dong. In other words, how do you know that original coast started.

you ve done any good? No one wants to After the desired data has been
drive around for hours until his batteries obtained the power e e P
run down, only fto discover that — the calculatéd by this formula:

"improvement" he made had no effect on .

overall performance. The method discussed P1ogg ™ 0454 X W xS, X Sine x( T )
here allows a straightforward method of watts. tup tdown
evaluating power losses in the EV vehicle.

The Coasting method described here 1is
very simple.
its kinetic energy,
speed, decreases because

which is

this is

energy

being used to overcome losses such as wind, Sinca Speed loss in mph = Sinitial =

bearing friction, tire rolling resistance,
etc. By measuring the time it takes to
slowdown 5 mph, one can calculate te total

power losses of the vehicle which the motor down

and drivetrain must overcome.
Unfortunately, as with
ideas, the implementation
so straightforward. 1In order to
accurate measurement of vehicle losses,
certain precautions must be taken. First,
unless you have access to an airport runway
or speedway at 6 a.m., there is usually a
wind and an incline to introduce error in
the measurement. Second,  dim endert to
obtain reproducible results, the test
conditions must not vary. This means that

many simple
isen t
obtain an

the EV should be properly warmed up each
time a series of runs is made. Also, no
significant changes should be made to the
EV during the runs, i.e. don't add a
passenger, change tire pressure, etc.
during a run.

With the cautions mentioned above,

here’s how the methodworks.

1. Select a reasonably flat road with
plenty of space at either end to get wup to
speed. Runs are made in both directions to
eliminate any error due to incline or wind.

2., Select a time of day when any wind is
either small or constant. This assures
that the wind factor will cancel in the
calculations.

3. Warm up the car for each series of
Tuns. This is important to assure

reproducible results.

always’

= Average speed in mph= Z(Sinitial + Sfinal)

As a coasting car slowsdown, W = Total weigzht in ds
related to g g pounds of car, driver, passenger,

av
Sfinal
= Time in seconds to go from S to S
DI e s initial final
Time in the opposite(down) direction.
By repeating this test at serveral

speeds, you can obtain a graph similar to

that shown in Fig. 1

How can this data be used? First of
alls it can be used to evaluate
improvements that you make in your car. For
instance, from Fig. 1 I determined that my
car was much too inefficient. Consequently
I changed to radial tires, added 30W oil to
the manual transmission, and carefully
realigned the front end. The results, which
I could now quantify, are shown in Fig. 1.
I had improved losses by approximately 25%.
The second use of this data is that you can
calculate the efficiency of your
motor/drivetrain. EVs are idealy suited for
this because input power can easily
measured using a voltmeter and
Thus the efficiency of the EV at any
can be determined by.

lo
=
Vnotor ¥ Imotor

Let’s illustrate the method with an
example. Suppose it takes a car and driver,
weighing 20001bs total, 10 seconds going
East on Lovelorn Ave. Going West and again
coasting from 30mph to 25mph it takes him
15 seconds. The power loss, which the motor
and drivetrain must overcome, is calculated

speed

(watts) %

BEff = 100 x

to be:? 7
1?.1955 " J0U5k X 2000 X 27.5 X 5 x( 1__ 2 1_5)

= 2081 watts

ampmeter. .



PERFORMANCE CON'T e

Now, this dedicated EV'er wants the
- efticaeneyisefhi s neton S linden dynamic
~conditions. e again drives east on =
__ovelorn Ave., at 27.5mph without coasting
and measures 46V and 65A. He repeats this
test going West and measures 46V and 5%5A.
Hence his efficiency is:
== 2083 watts
LEs et © 0F
By s using = the coasting method to 4
determine EV losses, the EV er has at his
hands a versatile method to characterize - 8 Baiching

Ploss(“““tc s)
)
3
|
.\

v
/"3 leth ImplovamenTs

- s /B EV2 1959 Renac 1T

£ with 2 Radial Tires,

his vehicle. It should be noted that large 7 ow Kmission Oil)

: ) = Z Mignment
laboratories obtain the same data, albeit | et

L
o ele 20 ';ph
more ac grately, by muich more  eleborate Sred i oh
means using expensive apparatus such as
wind tunnels, scale models, dynomometers,
and test tracks. e

i

4o mph

Fia. { Ploss as @ Faction of Speed
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THE ALU MIN UM AIR POWER CELL-CON'T FROM OCTbBER

The air cathode is a specialized structure containing a catalyst deposited on
high surface area activated carbon. The carbon particles are mixed with a
wet-proofing agent, such as Teflon, and pressed onto a metal current
collection screen. The structure has to remain porous to allow
diffusion of oxygen and electrolyte. A new catalyst was discovered (cobalt
tetra methoxy phenyl porphyryn) which is more effective and has a longer
operating life than the platinum being used previously. Improvementé in the
fabrication processes have produced samples with an operating life of 1400

— cycles, equivalent to about two year life in vehicle application.

The initial experiments were performed using high purity aluminum and a
torpedo alloy manufactured from high purity aluminum. Work at Reynolds Metals
indicated that the high power density performance of the torpedo alloy could
be retained in a much lower purity alloy, capable of manufacture in
conventional Hall cells at a small cost increase over commercial grade
aluminum.

In spite of the above improvements in cell design, anode and cathode
performance, much work remains to be done before the initial engineering
design of a complete system can be accomplished, and before an aluminum
powered vehicle can be made competitive with an internal combustion engine
powered by synthetic fuels.

INDUSTRIAL SUPPORT

Our prime industrial contract, cost shared, is with Eltech Systems Corp; they
formed a consortium with Alcan, SRI and Case-Western Reserve University. The
goal for the two year study contract was to have the initial complete
engineering design of a vehicle system done by March 1986. However, our
reduced FY85 budget will delay the schedule.

The emphasis of the work at Eltech is in the development of improved air
cathode materials and fabrication processes, improved aluminum alloys and
over—all system integration. Alcan (in cooperation with LINL) is developing
the data base to design a full size vehicle crystallizer for the aluminum
hydroxide reaction product, and will perform a study of the fuel cycle, i.e.
recycling of aluminum hydroxide. SRI is studying the electrochemistry of
aluminum alloys and Case-Western Reserve University improved catalyst systems
for the air cathode.
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PATRONIZE THESE MERCHANTS & PRODUCTS, LET THEM KNOW ABOUT EAA

OF NEBRASKA, INC. SUNINYTALE
| ELECTRONICS

Remit to: 625 West A Street 548 S. MURPHY AVENUE
Lincoln, Nebraska 68522-1794 SUNNYVALE, CALIF. 94086

_Phone: (402) 477-8988

714/639-9799

EVENINGS L WEEKENDS

4 T A SE RV | C E S GRANDVIEW HARDWARE

WORLD'S MOST DEPENDABLE -

lustruments & Cestrels for ELECTRIC VEHICLES PLUMBING - ELECTRICAL - PAINTS

GARDEN SUPPLIES

3024 EL CAMINO REAL

P.O. BOX 1024
408-246-1070 SANTA CLARA

TUSTIN, CA 92681

459-2406

M INTERSIL -

ALBERT C. SMITH, JR.
L, USMC RET.. PRES. ;
COLONEL, e Richard Wegner
A. CROMWEL . 8 Product Marketing Engineer
Data Acquisition Products

619) 435-1928

1919 GRAND, SUITE 2K
SAN DIEGO, CA 92109 :
Intersil, Inc.
SUITE 319-320 CA PLAZA MOBILEOP 237-8319 Cupertino, CA 95014 10;10()!:;[;&;;;912::;(;;;
BOX 192, CORONADO, CA 92118 BOX 385, JULIAN, CA 92036

HOBART BROTHERS COMPANY - HOBART SQUARE - TROY, OHIO 45373 U.S.A.

PHONE Manutacturers of Arc Welding Systems ; Avrcrait Ground Power Units / industria: Battery Chargers
292-6054

292-1146

' NEw & GUARANTEED - RECONDITIONED BATTERIES

COUSINS BATTERY SHOP OU QW g[gd;w‘“w

MARK 8 CHRIS WILLSEY - “SINCE 1933"

S el > i ELECTRONICS FOR INDUSTRY ~ ELECTRONICS FOR HOME
P . & = ‘S\
: ; )

/\ ® M i w

PSS San Francisco W

ROJ AN 1395 EVANS AV. (415)826-2600 Sheraton-Sunny vale

: SHERATON HOTELS & INNS, WORLDWIDE
THE ONLY ROAD PROVEN EV BATTERY!!!! 1100 NORTH MATHILDA AVENUE

SUNNYVALE, CALIFORNIA 94086
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EV Marketplace

S+~—yhealer Marathon Vans for 1less than
% J0 CALL: Dave Goldstien (301) 869-4954
: e

NEW ADATER PLATE W/H.D. bearings (mounts
el=zct. motor to transmisiion) cast alum. by
Biill Palimers % i ts Balder, JeH=G29 CE2ENTo
& others, cosit over = 5050 - scll = for
$125/offer; John (916) 756-5311 Davis,
anytime

ELECTRIC VEHICLE
CONTROLLER

® 400 AMP
$ e 24 — 120 VOLT
e 4000 Hz EFFICIENCY
e FULLY PROTECTED
e FULL LINE OF ACCES-

CALL OR
WRITE FOR
DETAILS

P.O. Box 3761 Telephone:
Santa Rosa, CA 95402 (707) 542-4151

RUSSCO — i

ELECTRO-MECHANICAL ENGINEERING

ANDY ST AMANT ESTATE SALE

CAR #1: "MINY" Electric Dune Buggy; 20-6V
traction batteries (60V) 1-12V Acces. bat.
EVC-Electronic Controller, WECO-Series
Motor, Range 150Mi. @ 30Mph, 72Mi. @ 55Mph,
Curb Wt, 2530. Extensive Manual Written by
Andy St Amant, on board chargers.

CAR #2: PINTO; 24-6V Traction Bats., (72V)
1-14V acces. Bat. PMC Controller,
Westinghouse Motor, Curb Wt. 3200#. Range
comparable.with miny., BEST OFFER; Contact:
Ruth Woodring, Walnut Creek, (415) 939-C152

Electric Cars available at bargain prices!

Limitted number of little used, low milage cars is for

sale. They were part of DOE demonstration program and are
now available to the public at prices as low as $2,000.-
Following vehicles are offered:
Jet 600 Electravans (Subaru minivans)
Jet 750 Pick-ups (Ford Currier)
Jet 007 Sedans (Omni 024)
Jet 1000 Vans (Dodge Van)
Jet 1400 Van (Large Dodge Van)
All vehicles are in running condition, but may require battery
replacement. If you are interested please contact Stan Skokan,
T stric Vehicles Inc., 2736 Winfield Drive, Mountain View, CA

.0, phone (415) 964 3974. Do not delay your calll

N

HNDNDWN

1980 Lectric Leopard-Very Good condition,
6= Six = wolb= batteries, ene 12 volt
accessory battery, 4 passenger, 4 speed, on
board charger 110 volt. Maryland area will
deliver, $4,000., (301) 596-9818

33K KR
FOR SALE: "But-butt", 72 Vega with W
sransaxlesdrive =72 Wolts 12 Trejan J-250
Batteries. Baldor mtr/compond shunt.
Willey-9 Controller. Completely road
worthy. Asking $2500 (408) 243-5483

5336 3% ¥ KR
FEOR SALE: PMC .controlier—986V. X 350 Amps.
3250 or make offer. GE series Motor—-21HP,
$200 or make offer. 500Amp. shunt $5, CALL;
Roger (619) 453-2231 or 277-3166

¥ 33 K XK
FOR SALE: 73 DATSON B110., Converted by John
Wasylina. Licensed to 1985. GE2CM77 Mtr.
Drive it away for 31000, you put im 12
golf- cart btys. Kenney (415)  B52-8459,
5831 Ross St., Oakland, CA 94618

¥ ¥ 33 K HF
FOR SALE: Aircraft Generator/Starter motor
complete with adapter plate. CALL: 1-(414)
377-0824

K IRt
FOR SALE: 74 Vanguard Citicar, Runs, needs
batteries, Best Offer. Bob Benson,(415)
497-2802, 580 Ahwanee Ave. 73, Sunnyvale CA
94086 :

¥ K3 3K K
FOR SALE: B89 Renault . sedan with
Westinghouse motor controller, meters, and
electric controls. Good shape $500 takes
Bl Oewillie 85 Susbes RO By S(0EI5
Salton City, CA 92275

ADS must be received with payment by the 10th. of month, for the following month's
issue. AD rate is min. 1 to 5 lines $5.00, 1/4Pg. $15.00, Full Pg. $50.00, full Pqg.
2 sides $80.00. Wanted, Trade, For Sale, ect. Mail to EAA 1249 Lane St. Belmont, CA

94002




Peninsula
ENERGY FROM WIND & OCEAN
November 3rd. Sat. San Bruno Library
10AM to 12.
We are fortanate to have Mr. JOHN
McKINNEY from P.G.& E. Speaking on two
of our oldest energy sources

rediscovered ENERGY FROM THE WIND &
ENERGY FROM OUR OCEANS !!!
There will be SLIDES. No one
miss this one,

CALL: Lydia (415) 591-6698

EAST BAY

November 10th Sat. at P.G.& E. Service
Center, Oakland, High St. & Hwy. 17.
CLARENCE ELLERS will show and speak on
his dual drive HYBRID design.

CALL: Jim Fahey (415) 848-1468

should
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ALL CLUBS, ASSO,. ANY GROUP INTERESTED
IN ELECTRIC VEHICLES. PLEASE REPORT
NOW!! NOW !! ANY EVENTS FOR '85 WE
WOULD LIKE TO HAVE EVERY EV ACTIVITY
INTHE WORLD LISTED IN OUR 1985
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EAA CHAPTERS
Call the contact person for meeting
times and places.
ARIZONA: Phoenix Chapter
Greg Whitney 602 849-1872
ARKANSAS: Little Rock Chapter
B.S. Boykin 501 562-0252
CALIFORNIA:
Bakersfield Chapter
James Peters 805 393-1749
Concord: Contra Costa Chapter
Max Rosenstein 415 229-3469
Los Angeles: Burbank Chapter
Il. Weiss 213 849-7632
Oakland: East Bay Chapter
Jim Fahey 415 848-1468
Sacramento Chapter

G]%ff tile (916%}‘56&9281.

Mae Benson 415 992-5453
San Francisco Chapter
Bill Marquardt 415 586-6987
San Jose Chapter
Roy Paulson 408 269-7937
San Rafael: North Bay Chapter
Gordon Schaeffer 415 456-9653
Santa Clara Chapter
lee Hemstreet 415 493-5892
DISTRICT OF COLUMBIA:
Washington: EVA/DC Chapt er
Charles Dammers 301 439-1365
MARYLAND: Baltimore Chapter
D. Michalski 301 289-7896
NEW JERSEY: Moorestown Chapter
Sid Kreitsberg 609 829-2445
OKLAHOMA: Tulsa Chapter
W. E. Watson 918 743-9317
OREGON:
Albany: Linn Benton Chapter
Keith Sherry 503 745-5607
e River Chapter

Medford:
rook 503 772-6856
Salem: Willamette Chapter
Lee Brundidge 503 390-3871
TEXAS: Houston Chapter
Robert Nixon 713 668-4214
WASHINGTON: Seattle Chapter
Steven Lough 206 325-2600
WISCONSIN: Milwaukee Chapter
David Parez 414 481-9655
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SEND IN YOUR PERSONAL AND CLUB NEWS AND COMING
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