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ELECTRIG VERNIGLES OF ZOOW

Come, See and Experience
Low Cost, Pollution-Free Transportation

af the

ATH ANNUAL LONG DISTANCE RALLY
SUNDAY, JULY 29, 1984
at MARINER'S SQUARE on NORTHLAKE WAY

across the street from GAS WORKS PARK

/ _ll\ “TRUST THEN"

Sponsored by
THE SEATTLE ELECTRIC VEHICLE ASSOCIATION

For information call or write
S.E.V.A. « 810 Rainier Ave., Seattle, 98144 o (206) 325-2600
and “May the Current Be with You . . . .




BATTERY DETERIORATION
by Hans Koski

Battery deterioration has been ignored generally but
now we have Don Gillis's interim report on the Battery
Usage/Life Survey which indicates very poor life mileage
obtained by EAA EVs. Other sources have reported poor
life in some fleet EV tests so we are not alone.

Why do EVs fall so far short of laboratory tests such
as those on the EV106 showing full capacity and voltage
maintained for 500 cycles at 75 amperes? Don's survey and
the rallies may give some clues.

A recent listing of the 1982 rally provides new data
on the EVs that might help in putting this picture in focus.
The chart below presents this information with the cars
divided into four groups of varying efficiency based on
the assumption that all cars have new batteries with avail-
able stored energy based on the manufacturer's rating.

By dividing the stored energy by the rally mileage a
watt-hour per mile value.is obtained for each car.

The watt-hours per mile value is calculated as follows:

ws/mi. _ (75)(minutes @ 75a.)(nr. of batts)(v./batt.)

When these values were calculated for the cars in
the 1982 rally they seemed to be naturally divided into
four groups with the range of wh/mi. shown at the head
of the columns. The cars in Groupl probably have new
or nearly new batteries. The cars in the other columns
then have older batteries and/or mechanical problems o~
they have higher running losses. The wh/mi. then con-
sists of a basic loss figure for the car and an in-
creased or decreased amount for any loss changes and an
unknown amount that is actually the amount lost due to
battery deterioration and is not available from the
original battery capacity.

The chart shows several items that affect the ef-
ficiency of the EVs. The cars are-grouped by battery
manufacturer and each car is represented by motor
manufacturer or type / number of batteries / make or
model of car. The other symbols are: "#" for paral-
lelled batteries and YRY for relay type control.

The lines with arrow points show where that car
was in the 1981 rally (to the left), or the 1983 rally
(to the right). Gillis's Bradley (Gr.IV Globe) would
have been in Gr. I in 1981 but his batteries had de-
teriorated 60% by the 1982 rally. John Newell's Fiat
(Gr. IV Globe) would have been in Gr. I in 1981 but
he had a dragging brake in 1982. Some of the others
probably are combinations of battery deterioration and
mechanical or electrical problems. There are six EVs
with relatively small amounts of change between ral-
lies that show a change of 10 to 30 percent. These
may be representative of battery deterioration-in EVs
and Gillis's 60% may be unusual. More likely the

: other drivers did not drive as much as Gillis but they
(60)(miles in rally) may or may not obtain .greater battery life ultimately.
Santa Clara Rally - 1982
Group I Group II Group III Group 1V
100-200 wh/mi. 200-260 wh/mi. 260-320 wh/mi. 320-700 wh/mi.
70-124 mi.t 55-75 mi.% 25-60 mi.% 20-40 ni.*
Globe Presto 20 Fiat Aircr.# 16 R Aztec Atccr . 12 R VW sed. PC.E. 16 R Bradies
i Presto 20 Saab Presto 12 Aquila Aircr.# 16 R Aztec
i G.E. 16 R Honda hirers 12" Fiat
% Baldor 16 Honda
Baldor#16 VWdb —==
Presto 14  VWdb i
|
|
Trojan Aircr.# 20 VWdb <¢—f— Presto 16 VWdb Baldor 16 Ford—> Aircr.# 18 R Metropolitan
Baldor 13 Vega Presto 16 Ford Baldor 12 Vega ——3=Aircr.# 14 R Datsun Truck
Aircr. 10 VWdb Aircr. 12 R Bradley Aircr. 12 R Datsun TrJ Aircr.# 14 R VW sedan i
Adrer. =6 R Ren301t~\~h‘§ircr.# 10 R VW sed.=fAircr. 8 R Audi ;
: i
1
Alco Presto 20 Honda -+G.E. 16 Bradley Comm.# 12 R Nordskog ——= l
Baldor 16 Honda China 12 Datsun Tr. i
Presto 16 Aztec ;
Sears Presto 12 Honda Aircr. 12 Karman Honeywell # 16 HMV
Baldor 12 Fiat — Aircr. 12 Fiat
|
Clyde Aircr. 14 R Le Car ?
Presto Aircr. 12 Honda ;
Exide Baldor 19 Vega !
Presto 12 Fiat >
Wards : i Baldor 6 Midget
Total 16 10 7
Cars > 19




The distribution of the cars with different manu-
facturer's batteries is interesting and might show some
pattern of deterioration. The Alco battery is a new

brand and its price has attracted a number of EV owners.

The distribution of the Alcos in Groups I thru III then
represents aimost new batteries with the more efficient
cars in Gr. I and some with battery deterioration and
lower efficiency in Gr. II and III. The Trojans appa-
rently have been in steady use with regular replace-

ments with batteries in varying states of deterioration.

Globe is unusual with half of the users in Gr. I. This
may be partially due to recent changeouts to larger

battery packs.

Motor losses have been brought to the forefront by
Russ Kaufman's recent report on motors. His graph of
the motor input at 30 mph in test car runs showed the
Prestolite MTC4001 required 140 wh/mi., 2CM76 170,
2CM88/77 190, EA40/G29 190. These values are all with-
in Groupl and the 1982 graph does show several aircraft
motors in Groupl. The Baldor and Prestolite predomi-
nate in Groupl but the aircraft are distributed with a
concentration in Group IV. Are these breakdowns, dete-
riorated batteries, or motor problems? Most of the
aircraft motors are used with parallel batteries and
with relay control. The relay control systems are ef-
ficient but may have breakdown problems. The parallel
battery cars increase from Groupl to IV indicating a
problem there. If parallel banks of batteries are used
a monitoring system is essential to verify that the
banks are equally loaded and to spot bad batteries.
If the batteries are wired in a permanent series-paral-
lel system then it is almost impossible to monitor the
system and to isolate trouble. Unbalanced battery
banks could cause rapid battery deterioration.

The number of batteries and the weight of the car
are -important factors.  The average number of batteries
in Groups [ thru IV are 15, 14, 12, 13. the average
curb weights of cars in Groups I thru IV are 2571,
2643, 2694, 2390. The better cars have more batteries
and are lighter weight. More batteries (higher volt-
age) less current. Less weight lower rolling losses,
less current. Less weight lower peak current during
acceleration or hill climbing.

The outstanding characteristic of the 1982 graph
is that out of 11 Hondas and VW dunebugs 10 are in
Gr. I. The other 32 are distributed in Gr. I thru IV.
Do these Hondas and dunebugs have uniformly low run-
ning losses or is it driving technique. Do they have
new or slowly deteriorating batteries?

The running losses - tire, aerodynamic, chassis -
come with the car when we acquire it but the manu-
facturer doesn't give the figure. Formulas give a
rought tigure. [There test to determine the run-
losses which would give us a more accurate and

ning
consistent fFigure for each car.

LS A

If we had an aceurate figure for each car, then
we would have the true basic wh/mi. and all the varia-
tions noted above would be deviations from this basic
fipure.

Ihe test tor losses 1s made by coasting the car
to terminal speed. This test would verify what the
Hondas and dune bugs have and would show the other 32
if their car is the problem or the conversion. In
1981 and 1982 | made some coasting tests and presented
the results at SEVA meetings. [f anyone is interested
el e cndicepios o i thiece Stastis .

[t all the above tactors don't explain everything
then driving technique has to be considered. This is
so personal that it can't be factored -- easy on the

amperes and brakes, easy on acceleration and hills.

Possibly the most important factor affecting bat-
terv life is the way we charge. It has been stated by
someone in the battery industry that no battery has
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been ruined by discharging, only by charging. There
might be some truth to that statement. There is some
question of whether to charge every night or when the
battery has been discharged to the maxim limit. Dis-
charging to the limit means that the battery 1is dete-
riorating each night at partial discharge, but this
may not be serious. An empirical battery formula in-
dicates best battery mileage life by charging at 40 to
80% discharge with maximum life at 60%. Charging at
60 to 80% may be the safest way to avoid charging
trouble. The chargers are basically designed to charge
a fully discharged battery in 6 or 8 hours, but when
they charge a partially discharged battery they may
overcharge. A charger that depends on fixed time
periods could ruin the batteries unless the owner
resets it for the particular condition. Voltage sen-
sing chargers should be able to charge at the best
rate for any discharge condition. The proper charg-
ing rate can be verified by visual inspection to see
that gassing is at a minimum.

Some cars in the rally may have used regenera-
tion. This is another method of charging the battery
and should be controlled just as closely. The argu-
ment against this is that when you use regeneration
it follows discharge greater than the amount of rege-
neration. That may not always be true and when yocu
regenerate it may be at a rate of several hundred
amperes. [f you are looking for longer battery life,
use regeneration but control it.

On the 1982 rally chart we have identified trends
that seem to indicate battery deterioration and factors
that appear to improve efficiency of the EV. Now if we
keep track of what our EV is doing and what we are
doing we should be able to improve batterv life mileage.

In Russ Kaufman's tests at 30 mph the Prestolite
motor required 140 wh/mi. In the 1983 rally with the
same installation his calculated wh/mi. was 158.

This verifies the battery capacity and gives a good
base - you know what the car requires; you know what
the new battery can produce. Farther down the line you
can repeat the tests, make 30mph road tests and your
own rally run. Modify your car or charging procedure,
and keep track of what is happening to the battery.
This will help you and if you report the results to Don
then everybody benefits.

ADD BATTERIES?
by Hans Koski

Russ Kaufman's recommendation to add batteries
appears to be confirmed in a number of cases but at the
same time there appear to be some disappointing results.
Some EVs may be good candidates for added batteries
while others may not. The following table shows how EVs
perform in general:

4 of Rally Miles
batteries Better Good Average
8 50 38 82
10 58 46 38
12 70 56 47
14 82 66 55
16 96 U 66
18 1512 90 74
20 128 103 85

The better cars are generally light, 35 to 40%
battery weight. They probably are not candidates for
increasing batteries - they probably have, the maximum
already installed.

The good cars could benefit from added batteries.

The average car should have three changes - add
batteries, go to the better batteries and reduce
weight. The average EV is overweight and would still
be overweight with added batteries and may produce
disappointing results unless lightened.



ENVIRONMENTALIST'S DREAM COME TRUE

Years ago we burned our rubbish
grid garbage io open pits. ‘The
smoke and stench eventually became
intolerable. So we started burying
our waste in land fills that have
grown in to small mountains.

All the while we tried to develop
methods of sortinmg or chepping 1t
into bits and then burning it
without all that smoke. We have
learned how to burm it but the

smoke seems to be the problem today.

No, walt a momert, maybe it's not
a problem.

Just recently we have discovered
a beautiful way to utilize our
rubbish. MWe drill holes into
these mountains of land filled
trash. We line the holes with
perforated plastic pipe. The
methane formed by biological de-
composition below the ground is
sucked out and fed intoc large
ERJLAES.

BY JOHN NEWELL

These engines drive generators
which produce electricity. The
electricity generated is a clean
source of power. Now this clean o
source of power is used in our
clean electric CArs.

All this time our air has be-
come more polluted as our number
of gasoline and diesel cars have
increased. Now we have an alter-
native for these faithful old
gaso line cars, L is the electrics
As their numbers increase the pollu-
tion will decrease for the electric
can use many clean sources of
energy such as hydro, natural gas,
geothermal, solar, winds and photo-
ViolElle 2

Most recently, rubbish and
garbage can be added to the list
of clean sources by using the
methane recovery method described.

So you see, both the garbage and
the automobile stench and smoke can
be eliminated. Now we environmenta-
lists can look forward to living
happlily ever after.

EhEC R
7

RECIFE o TEC

Take one mid-seventies to mid-
eighties high MPG, Front Wheel
Drive subecompact and remove
the engine. Add one-20 hp. ser-
ies motor in its place. Add one
LOOO hz. high~effeciency tran-
sistorized chopper and squeeze
in at least 16-220 AH batteries.
Tie 1t all together with one
Russco RE-400 Range Extender to (1) Range Ext. Russco $195
stretch the ingredients and mix

thoroughly.

VCEH ICEE

Ingredients:
(1) Vehicle $500- %5000

Prestolite $795
(1) Controller Russco $495

(1) Motor

(16) Batteries Alco $800

Serves up to four persons, goes
up to 65 miles-per-hour and last
at least 100 miles if properly
prepzred and served.




5

EV Marketplace

~ The Complete Book of ELECTRIC VEHICLES by Shelden R. Shacket

“—TRevised & Expanded 2nd. Edition, Pictures & Discription of almost every Flectric ever
built including many by EAA members, Basic Technical section covering Electricty,eMotors. -
Batteries, Controls and history back to the year 1600 Legislation and Future Energy needs.
PLEASE SEND $10.00 DONATION TO HELP COVER COST OF RALLY TO Clarence Ellers 2892 Mesquite Dr.
Santa Clara, Ca. 95051. Be sure to include your name and address so we can mail your book.

' Xk k ok kK kK k k ok k ok ok ok Kk Kk * ,
STEP-BY-STEP CONVERSION MANUAL _ By Clarence Ellers. Complete instructions on
conversion of gas cars to electric. Simple method saves hundreds of dollars. Also
information on parts and where to get them. Send for summary to Clarence Ellers, P. O.
Box 2781 , Santa Clara, Ca 95055 '

* % k % % *k ¥ % * *k kk k *k k % %k *

1-- HIGH LEVEL CHARGING 50 to 100 amps
WANTED

ARTICLES —E——— 2-- ACTUAL ROAD TEST RESULTS ON HYBRIDS
3-- BATTERY REPAIRING
Any subject that may be of
ELECTR'C VEHICLE interest to our members
CONTROLLER MEv COMPONENTS NEW & USED
: ' 400 AMP 120 VOLT New: Motor-mounting ADAPTERS & shaft
49 FULLY PROTECTED COUPLINGS custom made: from $200.
— & ~ SEND FOR INFO. Willey Model-9 CONTROLLERS: $695.

Used: MOTOR Prestolite model MTC-

4001, 20 hp, 96 volts: $000.
CONTROLLER Pulsomatic SCR 350 A.
up to 140 V.: $300.
BATTERY CHARGER, Lestronic model
9455, 115/230 V. in,12 & 72 V out,
16/25 amps: $300

Bill Palmer 44 Dior Terrace, Los

Altos, CA 94022, 415 94@-7677

FOR SALE: 2CM77 400Amp. Compond, Rebuilt
£350. VW Motor Mount (NEW) $200. Clarence
(415) 248-2588

HELP 1!

EAA BASEBALL CAP

$25 "RALLY" DONATION
787 Florales Dr.

Palo Alto,CA 94306

RUSSECO = 1 i

ELECTRO ~MECHANICAL ENGINEERING

PO BOX 3761 SAXTA BOSA, CA. 95402 (707) 342-41351

ADS must be received with payment by the 10th. of the month, for the following montk's

issge. AD rate is min. 1 to 5 lines $5.00, 1/4 Pg. $15.00, full Pg. $50.00,full Pg.

2 sides $80.00. Wanted, Trade, For Sale, etc. Mail to EAA 1249 Lane St. Belmont, CA.
94002




Peninsula
PENINSULA CHAPTER'S ANNUAL POTLUCK

WHEN @ SATURDAY, 3ULY 7th
WHERE : COYOTE POINTS
TINMES ABOUT 12 NOON

For more information contact:
Mae Bensen-- (415) 992-5453

EAST BAY

MARK GOLDES
Will be speaking on the future of
ELECTRICS.

JULY 14

l AUG. 11th OAKLAND RALLY

CALL CHUCK HUNTLEY
After 6: (415) 431-8179
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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
Weldon Martell 916 726-6257
San Bruno: Peninsula Chapter
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 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:

Albany: Linn Benton Chapter
Keith Sherry 503 745-5607
Medford: e River Chapter

George Holbrook 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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Brasch - COMPILED AND

SEND IN YOUR PERSONAL AND CLUB NEWS AND COMING

EVENTS. ARTICLES _ COMMENTS etc. all correspondence to address below.

Electric

JULY 1984

Auto NEWS

Association

1249 Lane St.
Belmont, Ca.
94002
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HOLD 787 Florales Dr.
= | Palo Alto, CA 94306




