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NOTES FROM AN OUTSTANDING EVENT

THE STAR OF THE SHOW
JOHN WASYLINA

RENUALT 4DR. 4 PASS. 69.3

By far the biggest crowd seen at the
September International Rally Sunnyvale Ca.
was gathered around JOHN WASYLINA'S NEW
RENAULT.

John is our most prolific member, having
converted at least 10 cars completly. He
lost count at 10, however, if you checked 2
out of 3 of the 40+ cars at the Rally you
"would find John’s handiwork, at least

v connected with the machine work (motor

mount). This in spite of the fact that
John s expertice is Electrical,

John was a pioneer in the development of
‘Silicon Valley. From 1935 to 1974 John
owned and operated Excel Transformer Co.,
which was a major supplier of transformers
to most of the manufactures in the area.
John probably developed his machinist
skills keeping all those winding machines

running.

The 1983 Renault that John drove in the
Rally was voted the best looking car and
also won the efficiency award which John
has won almost every Rally.

How can any of us say we re to old to start
a new project when we have a role model
like John who is 76+7?

RECORD ATTENDANCE

VISITORS FROM FAR AWAY PLACES

Mike Deliso EEVA New Jersey
Max Clawiter Montana

D.J. MaclLauchlan Alberta

Jim McCullough DEVC Colorado
Mr. Bouchard Quebec

Joe McCarthy Texas

Bob Aronson Florida

Bill Kuehl Nevada

Tony DeBellis Moraga Hi-School
Danville with 15 students

80 people attended our Brunch
60 took part in the Symposium

SPECIAL AWARDS

< MAN AND WOMAN OF THE YEAR:
AL AND PAT HARDAGE
AL AND PAT were responsable for— our
outstanding Awards Brunch and Saturday
evening dinner. :

< KEITH CROCK AWARD FOR TECHNICAL
ACHIEVEMENT: '
Saied Motaei

Electrolite Recirculation -Regeneration
with series motor including parallel
battery switching - Thermal management -
Individual battery monitoring of
temperature and voltage - Use of fiberglass
parts for weight reduction - High pressure
tires -

v &
86 CalendarCfyns
WE WOULD LIKE OUR JAN, ISS UE TO BE THE MOST COMPLETE CALANDAR OF EVents EVER
PUBLISHED REGULAR.,_HANG ON THE WALL CALANDER PLAN AND REPORT NOW !! NOW!!! !v




BATTERY RESEARCH UPDATE

News from DOE & LLNL reported by Paul Brasch

Zink/Bromine testing is showing some long life indications although sometimes

at lower energy efficiencies than lead/acid. First, a small 500 Watt-hour (Wh) w
battery is at better than 1100 cycles with stable performance at 68% efficiency.

Larger 1.2 kWh and 3.5 kWh units are also being tested with 47 and 67% efficiencies
respectivly. But these are experiencing some problems with precipitates and pH.

Just starting testing is a large 30kWh EV type battery which has successfully

powered an AC drivetrain vehicle at Ford Motor Company.

For high-temp "superbatteries" there is good and bad news. Four Ford Sodium Sulfer
cells have so far lived through 343 to 674 cycles at slightly above their designed
capacity. One cell even increased its capacity from 143 Ah to 160 Ah when constant
current/constant voltage charging was tried. The bad news is that the very high
energy Lithium/Iron Sulfide cell testing has stopped temporarily due to mechanical
problems. The cells seem to bulge and break the bolts holding restraining plates.

Talking about problems Nickel/Zinc still seems to be having them. With only 203
cycles, the capacity of @ module under test was already down to 77% of rated
when funding ran out.

However, testing of an Easle-Picher Nickel/Iron module has shown a 109 mile projected
range using the SAE J227 aD/improved ETV-1 driving profile with regenerative
breaking. This is a 15% improvement and the first time Ni/FE has exceeded the

100 mile program goal.

The Aluminum/Air battery (fuel cell/) is still alive. Lawrence Livermore National
Laboratory is still working on it, and so is a private company in Ohio. The Canadian
Government has also been funding research on it. Art Maimoni of LLNL feels that a

100 cell system, if built, should do very well in a full size EV as their tests -
of the primary wearout mechanisim has shown a projected cell life of greater than

2500 ‘cycles.

The best news seems to be for Lead/Acid modules of the large load-leveling kind.
One module has completed 605 equivalent 80% depth of discharge cycles while re-
taining 78% capacity. But more important, an Exide module running at 50 o C has
completed 1523 cycles (a claimed 4246 equivalent cycles at 25 o C) with 115 %

of its 5 hour 30 o C rating. That sounds like progress to me.

VELCCITY PROFILE
EAA 6.3 MILE COURSE
SEPT 1985
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Ed Schanz made this beautiful
graph of our rally course
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THE SINCLAIR STORY:

Although the Sinclair C5 (as seen at the May Electrathon) has
received some criticism regarding some of the claims made
when the machine was presented to the public, and the
production rate has been reduced to a tenth of the intended
100,000 per year, Sir Clive has at least made the U.K.
general public aware of personal electric vehicles which in
itself is no mean achievement,

Sir Clive Sinclair has now released his plans for more
advanced vehicles, the C10 and, targeted for 1990, the Cl15.

The C10 will appear before the C15 and will be a three
wheeled two seater with two driven wheels at the front and a
trailing rear wheel. Lead-acid batteries, drive motor and
controls all appear to be housed within the front part of the
car, The performance is stated as 25 to 30 M.P.H. (40 to 48

KPH) with a range of 40 miles (64 Km.) A dumpy two-seater: Sinclair showed only 'exploratory styling
sketches'.

The C15 is shown to be an aerodynamically styled four seater,
four wheeler with a planned performance of 80 M.P.H. (128
KPH) and a range of "hundreds" of miles. This specification
is beyond the capabilities of established designs and
conventional batteries and Sir Clive hints at the use of "new
technology”. This suggests either the long awaited
"breakthrough” in battery technology or some non-mechanical
source of electric power, such as a fuel cell.

The E.V. industry is all too used to optimistic claims for
new proposals but, on past achievements, if anyone is going
to make a breakthrough, Sir Clive Sinclair is the one most
likely to succeed - and we don't have all that long to wait.

Jim Pryor

AEVA-AUSTRALIA NEWSLETTER
e i e

SUNNYTALE S
ELECTRONICS AN TR

\ =
FISH MARKET 2
1 inch whesibaes

EL CAMINO REAL

e | [l M

o 247;

Pzl
=
=R
R )
>
WOLFE

LAWRENCE EXP.

L{\JA 984-1010 9-7Weekdays,

6() 956 Sat Thsour
p \

The design sketch Sir Clive Sinclair fleetingly showed made

one thing very clear: the C15 will be a highly aerodynamic
vehicle.

Remit to: 625 West A Street

Lincoln, Nebraska 68522-1794
Phone: (402) 477-8988

WE STILL HAVE IN STOCK A FEW OF THE EV This is the latest Swiss-built electric

CHARGERS WE SUPPLIED FOR THE BRADLEY CAR. Carville. It now has a four-speed
— THEY HAVE BOTH 12 AND 96 VOLT DC OUTPUT, SO gear box from Citroen, and both

motor and battery box are located

THEY FULFILL THE REQUIRMENTS OF MANY EVS.
between the rear wheels.

WE ARE OFFERING THESE CHARGERS FOR 2

- 80 km/h,
SALE FOR $375, WHILE PRESENT SUPPLY LAST. §2§f§§§§ %gﬂ%ﬁﬁg a/uxf%
BASED ON TODAY'S COST, THEY WOULD SELL FOR model, costing about $17,500 in
OVER $800, THIS IS A REAL OPPORTUNITY. Switzerland.




COMPUTER PROGRAM FOR ACALCULATING
ELECTRIC CAR PERFORMANCE

Do you wish you could
predict the performance of your
electric car before you build
it or before you actually make
changes you may be planning? I
did. I wanted to change the
differential ratio and the num-
ber of batteries in my Vega. I
hoped to increase motor speed
in each gear to increase torque
multiplication through the
gears and decrease motor cur-
rent. So, I put the car data
and performance formulas into a
spreadsheet program on my com-
puter. The printout on the
next page shows the Vega perfo-
rmance after the changes. The
values before the change show
slower motor speeds, less acce-
leration and more current. The
shaded areas require motor
speeds higher than the maximum,
so the car will not operate on
its own power at those speeds
in those gears. Negative acce-
lerations on grades mean the
car speed will decrease under
those conditions.

The input data are listed
in the upper left corner. The
values on the rest of the sheet
are calculated by using the
input data in the formulas
shown for each set of calcula-
tions. So, calculating the
effects on performance of any
changes in a car that change
the basic data can be done
extremely easily and quickly -
once you know all the necessary
data. All you need to do is
change one or more input data
values and the program automa-
tically recalculates all of the
resultant values.

Most of the data values
are easily determined such as
weight, ¥ronta1 area, wheel
diameter, gear ratios and maxi-
mum battery voltage. The rest
of the data values may require
some research or work or both.
Maximum motor armature current
probably is limited by the
speed controller. The rolling
resistance factor (KRR) can be
measured by towing the car at
low speed in both directions
(to cancel out wind and grade
effects) on as smooth and level
a road as you can find. With a
spring scale in the tow line,
measure the force necessary to
keep the car moving at a con-
stant speed. Then divide the
average force by the car's
weight.

The aerodynamic drag fac-
tor (KAD) can be determined by
towing the car in a similar
manner but at various speeds.
Subtract the rolling resistance
force from the total force

measured at each speed and
divide the remainder by the
frontal area times the speed

drag factor.

by Bill Palmer

squared to get the aerodynamic full battezgr
ring spee
Motor torque per ampere Again,

(TA) and speed per volt (SV)can
be determined from the
speed/torque / voltage/current
curves for your motor, such as
the one shown below.
available from the motor manu-
facturer. Pick a few torque and
speed values and divide each
respectively by its correspon-
ding current and voltage value.
Use the averages for the values
of TA and SV.
values vary slightly with speed

and load.

If you can't get curves
for your motor you can make the
measurements
sure torque clamp the motor to
a bench, so it cannot move, and
clamp an arm a little more than
a foot long radially to the

shaft.

scale.

supply.

Couple a spring scale,
rated at least 50 1lbs,
right angle to the arm exactly
12 inches from the shaft center
and anchor the other end of the
Measure torque at se-
veral values of armature cur-
rent up to the maximum your
car's electrical system can
Divide each torque
reading by the corresponding
current value and average the
results to get a pound-foot per
ampere rating for your motor.
For shunt motors, be sure all
measurements are made with

They are

tage that pr
Note that the

- You can measure motor
speed vs. voltage (SV) by ap-
plying various voltages up to

voltage and measu-
at each voltage.

shunt-field current
should be at rated.
series motor is loaded. If you
don't have a tachometer,
the car at various speeds and
carefully record the voltage
and gear at each speed. Calcu-
late motor shaft speed from
~speedometer readings using
wheel size and gear ratios.
Divide each speed by the vol-

Be sure a

drive

uced it and ave-

ting for your motor.

ourself. To mea-

their cars.

at a self,

request it.

long, stampe
envelope.

that

rated current flowing in the
field.

rage the results for a represe-
ntative RPM per volt (SV) ra-

If any of you are interes-
ted in the same kind of calcu-
lations for your car, I will-
run them for the first ten
people who send me the data on

If any of you have

computers with "Supercalc" and
want to run the program your-
I will send a program
listing to the first ten who

Please send a
self addressed

d,

If you would like
the program on a diskette, tell
me what computer and operatin
system you have and I
format a disk for your system
(if it's one of the 25 or so
"MediaMaster"
copy the program to it and send
it to voeu for 1S10.00.
address is 44 Dior Terrace, Los
Altos, CA 94022.
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__hicle owner:
Vehicle make:
Weight,pounds (WT) :
Frontal area,sqg.ft. (FA):
Wheel diam.,ft. (WD):
Differential ratio (DR):
Gear ratios (GR1):
(GR2) :
(GR3) :
(GR4) :
(GR5) :
Rolling Res. Fctr. (KRR) :
Aero.Drag Fctr. (KAD) :
Max.Motor Current (IM):
Max. Voltage (VM) :
Motor 1lb.ft./amp. (TA):
Motor rpm/volt (SV):

ELECTRIC VEHICLE PERFORMANCE

3.4167
2.0167
1.3333
1

0

.015
.0015
400

96

-1

60

RETARDING FORCES:

ROLLING RESISTANCE: RR=WT X KRR= 49.20 pounds
AERODYNAMIC DRAG at several speeds: °

AD = FA x SPD"2 x KAD pounds :
MPH: 20.00 30.00 40.00 50.00 60.00
AD pounds 12.00 27.00 48.00 75.00 108.00

PERFORMANCE:
WHEEL RPM per MPH: WS=5280/WD*3.1416/60= 15:11
MAXIMUM MOTOR RPM (powered): MS = VM X SV = 5760.00

MOTOR RPM vs CAR SPEED in each gear:
MS = DR x GR x WS x MPH = MOTOR RPM
MPH: 20.00 30.00 40.00 50.00 60.00

4244.41 [6366/61 3488}é1T§p§%§>€}j}éﬁé§4

2505.25 3757.88 5010.50|/6263.¥5/ 7515 /14
1656.30 2484.44 3312.59 4140.74 4968.89
1247 95 1B63.38 248451 310563 376 6

.00 .00 .00 .00 .00

GEAR:

b wnN

MAXIMUM CAR SPEED IN EACH GEAR:
SM = VM x SV / DR / GR / WS MPH

GEAR:
MPH :

1 2 3 4 5
27.14 45.98 69.55 9273 .00

ACCELERATING CAPABILITY, on level road, in each gear and speed at
maximum current:
A =1IM x TA x DR x GR x WD/2 - RR - AD / WT x 32.2 MPH per SEC.

MPH: 20.00°" - 30.00° 40;00 50.00° ©0-00
1 4.51 [AATT 7 A6 7 3.89 7357
2 2.42 '5{2; = 1.80 1.41
GEAR: 3 1.39 1.25 1.04 78 = = (%
4 .90 .75 .54 .28 -.05
5 .00 .00 .00 .00 .00

HILL CLIMBING ABILITY: acceleration in each gear and speed
for several grades: AG = A - % GRADE x 32.2 MPH PER SEC.

GRADE= 5%

MPH: 20.00> - 3000  40.00° " 50.00 6000
1 2.90 2776 7857 2.6 1,867
2 .81 PZTZG ;f45 /yff;;9p/(jg,i4;

GEAR: 3 -.22 -.36 -.57 -.83 7 '-1.16
4 -.71 -.86 -1.07 -1.33  -1.66
5 .00 .00 .00 .00 .00

GRADE= 10% - =
1 1,29 = gl 0 pay 6]/ /.35
2 -.80 =395 5.0k 1,42/ /-¥.18

GEAR: 3 -1.83  -1.97  -2.18 -2.44 = -2.77
4 -2.32  -2.47 -2.68 -2.94  -3.27
5 .00 .00 .00 .00, .00

CRUISING CURRENT (level): I=(RR+AD)/TA X DR X GR X WD/2 AMPERES

MPH: 20.00 30.00 40.00 50.00 60.00
il 47.00 j{5§1;27/1/7;§§§/f/’ >.38" “120,7%]
2 79.63. 99.15 126.37" *’,204.541

GEAR: 3  120.44 149.96 191.29 : 0938
4 160.59 199.95 255.05 325.90 412.49
5 .00 .00 .00 .00 .00



: DONORS

PATRONIZE THESE MERCHANTS & PRODUCTS, LET THEM KNOW ABOUT EAA

NEW ADDRESS

SUNNYTALE
ELECTRONICS

Remit to: 625 West A Street 1092 E. E1 Camino Real
Lincoln, Nebraska 68522-1794 SUNNYVALE, CALIF. 94086

Phone: (402) 477-8988

OF NEBRASKA, INC.

rtll BTIS e
CHARGER CONTROL GUIDE W
Charge batteries for number of hours
that corresponds to lighted bar. = =
3 THANKS FOR GRANDVIEW HARDWARE
s Y O U R EST. 1951
: .;. WORLD'S MOST DEPENDABLE
O : SUPPORT PLUMBING - ELECTRICAL - PAINTS
:: — GARDEN SUPPLIES
3024 EL CAMINO REAL
NOTE: i battery 8nd Charger 10108y nCracH cieac aftect sctusl time of . 408-246:1070 SANTAICLARA
L":" 9:¢mv -moo'o':m m:‘d reasonadie 8pD mn As withun me HE
[ J
ﬂ t al PRODUCTS
NiCal Products : NiCal Pl’oducts e
Administrative Office THERMO BATTERIES CA LIFORNIA Plant Facilities

110 Sillm_an Road

9047-B Soquel Drive
" Aptos, CA 95003 Watsonville, CA 95006
(408) 688-6406 d e (408) 688-6406
| HH mcar COPP. ,
. CATALYST BATTERY CAPS B&d @ : ‘
975 N.W. 95 STREET, MIAMI, FL 33150

SCHAD ELECTRONICS, INC. (408) 294-3448
980 SOUTH FIRST STREET SAN JOSE, CALIFORNIA 95110

PHONE
292-6054

292-1146

s ALCO

' NEwW & GUARANTEED - RECONDITIONED BATTERIES

920 LINCOLN AVE. MARK & CHRIs WILLSEY
SAN JOSE, CA 95126 OWNERS

BILL WILIAMS---MIKE BROWN ELECTROAUTOMOTIVE---KEN KOCH

QUEMENT ELECTRONICS

1000 SO. BASCOM, SAN JOSE » 998-5900 » Open Mon.-Sat. 9- iﬂ
’ e Open Mon.-Sat. 9-6 1[ VISA 9;

Since 1933 . A;«::;J:QS;P%M ggmécmzsws BAND « COMMERCIAL AND INDUSTRIAL
= - = o E DEPARTMENT e COMPUTERS AND SOFT
[ asy Wheelchair Access | o COMPLETE STEREO HI/FI DEPARTMENT. s




5
EV Marketplace

FOR SALE

- SAFETY : Recently completed state of the art vehicle

based on Honda 600 body. Ten deep cycle

ELECTRIC VEHICLE batteries, Willey 9 Controller, full

instrumentation, assembled by professional

CONTROLLER ’ engineer. Lester charging system, 3/0

wiring. Four speed, front wheel drive, 50+

MOdeI HV-500 MPH, radial tires, disc brakes, AM/FM

Stereo.
$2,000 0OBO
TRANSFERED MUST SELL
Stu Horn 185 Vineyard Rd. Huntington, NY
11743, CALL: (516) 271-2596 Evenings.
+ + + + + 4+ + + + 4+
FOR SALE
GE 2CM76 Aircraft Generator, 30 volts @ 400
amps, 4500/8000 RPM. Adapter Pulleys 1:
P64-8M-1 50SK. 2: 30 teeth. Hartman
Contactors—-3 each SPST continous duty
28Volts, 600Amps. Pt. # A712A. 3 each Leach
Relays, 24/28 Volts, 200Amps. continous
duty SPST. Pt. # 7264-570. Drive Belt new
Woods Sure Grip HDT .12808M50 50" 1ID.

. Howard Carey 331 Orange Ave. #8 La Puente,
SPECIFICATIONS: Howsrd C

* 100-500 AMP e e e '
® 24-120 VOLT GOING ELECTRIC ??

S e 4000 HZ EFFICIENCY , Save some time and money on parts and/or
e FULLY PROTECTED ’ : complete car or pick-up, TREMENDOUS
e REGULATED COOLING FLOW BARGAINS !! I have 2 cars & 2 trucks left,
°*SIZE—4"Dx 8 Wx 12" L originally sold for over $15,000.

CLOSE-OUT PRICE ONLY $2,000 EACH!!
Over 200 manufactured, excellent design won

(101.6mm x 203.2mm x 304.8mm)

* WEIGHT — 14.5 Ib. (6.59 kg) numerous government contracts. Includes
e FULL LINE OF ACCESSORIES 1980 Datsun 310 car or pickup truck, with
AVAILABLE $1,300 controller, $700 Motor, $500
Charger, AIR (car only), monitors, and
SAFETY FEATURES: _ space for 18 & volt batteries which do not
e NON-GROUNDED SYSTEM take up any cargo space. Less than 2000
® ACCELERATOR INTERLOCK : miles on cars & 11000 on pickups. will pay
for towbar rental. Also have new unused

* SOFT-START ACCELERATION Reliance 14.5 HP 108V DC motors, $150.
e HIGH-VOLTAGE DISCHARGED CALL: (702) 388-1690 Leave phone # if

WHEN OFF recorder answers.

* OSHA YELLOW ENCLOSURE ,
* HIGH VOLTAGE WARNING LABEL = e =
* AXIAL FAN GUARD 1981 BRADLEY GTII ELECTRIC, 450 MILES-ODOM-

| 3900. CALL: CI 108} 248-
$ MODELS AVAILABLE UP T0 $ arence (408) 248-2588 D/N
1000 AMPS AND 300 VOLTS

CALL OR WRITE FOR DETAILS e
.0. Box 3761 Telephone: ADS must be received with payment by the 10th

“Santa Rosa, CA 95402 (707) 542-4151 of the month, for the following month's issue, -
AD rate is min. 1 to'5 lines $5.00. 1/4 Pg. $15,

Full Pg. $50.00, Full Pg. 2 sides $80.00, Wanted
RUSSCO o— 3o Trade, For Sale, etc. Mail to EAA 1249 Lane St.
ELECTRO-MECHANICAL ENGINEERING | Belmont, CA 94002




EAST BAY -

SAT. NOV. 9

THE CALLAHANS OF NICAL PRODUCTS
OIL BATTERY WILL BE MAKING
PRESENTATION.

"THERMO"
THERE EXCELLENT

A Prototype Auto Transmission
developed by Gates Rubber Co. has

| variable transmission, says Gates
. Rubber, will last the life of a com-
~ pact-sized car with a 1.7-lter en-
 gine, and is 17-percent more
_ mechanically efficient and provides
~ 15-percent better gas mileage than

. ‘speed gear transmission.

THE
(408)

A CHANCE TO HELP -MAKE HISTORY,
TRANS-CANADA-RALLY. CALL CLARENCE AT
248-2588

Battery Convention

Octubre
October

ANFA

28-29-30, 1985

Cozumel México

passed a 52,000-mile certified road
test. The belt-dnven continuously

 a conventional automatic three- ;

call the EAACHAP‘I'EfRS

contact person for meet

times and places. o
Phoenix

ARIZONA : Chapter
Greg Whitney 602 978-3380
ARKANSAS: Little Rock Chagtar
B.S. Boykin 501 562-0252 e
CALIFORNIA:
Bakersfield Chapter
James Peters 805 393-1749
Concord: Contra Costa
Max Rosenstein 415 229-3469
Los Angeles: Burbank Chapter
Il. Weiss 213 849-7632
Oakland: East Bay Chapter
Jim Fahey 415 48-1468
Sacramento Cha
Weldon Marte 1 916 726-6257
San Bruno: Peninsula Cha
Mae Benson 415 992-545

San Francisco Chapter
Bill Marquardt 415 586-6987
San Jose

Chapter
Roy Paulson 408 269-7937
San Rafael: North Ba
Gordon Schaeffer 4 5 456-9653
Santa Clara Chapter
lee Hemstreet 415 493-5892
DISTRICT OF COLUMBIA:

: EVA/DC Chapter
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 :
Al?é"{h Lhntexsxggn7§lsm 607
1 =
Medford: River Chay -
Holbrook 503 77 -6856
Salem: Willamette gg_er
Lee Brundidge 503 350-3871
TEXAS: Houston
Robert Nixon 713 668-4214
WASHINGTON: Seattle
Steven Lough 206 32 -2600

WISCONSIN: Milwaukee Q‘u%&r
481-9655

David Parez 414

EDITORS: - Walter Laski - Iohn Newell - Bill Palmer - Paul Brasch - COMPILED AND
PUBLISHED By Clarence Ellers. SEND IN YOUR PERSONAL AND CLUB NEWS AND COMING
EVENTS. ARTICLES _ COMMENTS etc all correspondence to address below.
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EAA BASEBALL CAP

$25 "RALLY" DONATIOM
787 Florales Dr.

Palo Alto, CA 94306
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