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Ouwr program for Friday night features a talk by Joseph Seliber
who has been a member of our club and is an expert on trans-—
missions. He will discuss the continuously variable
transmission and its possible application to eslectric cars.
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LDEAR FELLOW MEMBERS:
We are now attempting to obtain engineering drawings of the

Gates C.VY.T. and will have the opportunity to study its

design before we go to Denver to see it.
If time permits, Vana will tell us about the E.V. rally he
attended in California last month. Jtherwise he will

talk next time.

The nominating comnittee has been unable to obtain a

meinber to run for Fresident. s an interim solution,
the Board of Directors has agreed that various persons
will share the responsibility until such time that Bill
Shafer can assume the duties. At that time I have
agreed to serve as Vice Fresident. This proposal of
the Board will be voted on at the next meeting. Ses
vou there!

Sincereaely,

DANA MOCE
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Ratified - July, 1982

ARTICLE It OFFICERS AND BOARD OF DIRECTORS

A. OFFICERS There shall be five officers of the Corporation- President, Vice President, Secretary,
Treasurer, and Property Custodian. Their duties shail te those normally performed by those officers and
as outlined in these By-Laws,

ol B. aOM,J_U OF DIRECTORS The five officers of the Corporatlon a:id ore additinns! alerend

rector shail comprise the Board of Directors. Thye rresident of the Corporation shall also be the
Chairman of the Board. The Board of Directors shall meet as necesssry to =!ﬂn. any and all business
that comes before 1t as set forth by these By-Laws and amendments thereto.

- C. ELECTION PROCESS The four officers and additional board member shall be duly elected by a
majority vote of the members present at the annual meeting and shall serve a term of one year from
the date of election or until their successors are elected,

D. YACANCIES Vacancies in elective offices shall be fiiled by a majority vote of the Board of
Directors for the interim between the time the action is taken and the next annual meeting, at which
time the offices shall be tilled as specilled in Paragraph C, above.

E. REMOVAL FROM _OFFICE A proposal for removal from office of any officer of the
Corporation shall be discussed at the meeting such proposal is made, but action can not take place until

the next reguiar meeting, A two-thirds afficmative vote of the membership present shall be trequired to
remove an officer tromn office.

ARTICLE 11t COMMITTEES
A. STANDING COMMITTEES This organization shall have the following standing committees:

. LIBRARY COMMITTEE This committee shall be composed of three sppointed
members, one of whom shall be appointed as chairman. It shall be the duty of this
committee to keep & file ot all articles and literature relative to electric vehicle
construction and maintain an index of material available to the membership.

2. PUBLIC RELATIONS COMMITTEE This committee shall be composed of the
Secretary and two appointed members. The Secretary shall serve as chairman. The
committee shall publicize the meetings, programs, public exhibits and other work of the
Corporation to help keep the members and the public aware of Corporation activities.

One appointed member of this committee shall serve as Association Historian.
:nnaua-.:uummn;—. COMMITTEES The President shall appoint special committees and their chalrmen as
C. COMMITTEE YACANCIES Vacancies on naii..-aa..?-n» t tor
Relations Committee] shail be [illed immediately by presidential -ovm.:.:.”n:...ro Chatrman of the Publie

ARTICLE Ii: MEETINGS
”. )ZM&”F _”xm?mm._.mzozn“inr-:::& meeting shall be held on the third Friday ol September.
. RE A Ti egular meetings shall be held on the third Frid

changed by the Board of Directors. 17 Friday of each menth unless
‘ n.,mvmn;r.me.:znm Specisl meetings may be called by the Board df Directors as necessary.
n addition, any five members may request a special meeting which the President shaill call as soon
thereafter as possible,

D. NOTIFICATION All current members shall be notified by mail of each A i, R
Special Meeting by the Secretary at least one week prior to the Som:«.a. rrusly Regular and

Page 2

ARTICLE IVi MEETING PROCEDURE AND QUORUM
A. PROCEDURE Standard parliamentary procedure shall be the normal authority for action by the
Assoclation except in those cases covered specificaily by these By-Laws.
B. QUORUM
i. ANNUAL MEETING AND REGULAR MEETINGS All matters shall be decided by
8 majority of those members present and voting except for any matter for which a
different requirement s specifically set forth in these articles.
2. SPECIAL MEETING A quorum for a special meeting shall be fifty percent of
the full membership of the Corparation.

ARTICLE V: MEMBERSHIP
A. DUES Dues shall be $13,00 per yesr payable st the regular November meeting. New members
joining after November shail pay $1.25 for each month remaining before the following November.

8. MEMBFRSHIP-IN-GOOL-STANDING A member shall be in good standing if his dues have been
pald for the current year. Members in good standing shall have voting rights at the annual meeting and
at all other meetings.

C. FORFEITURE OF MEMBERSHIP A member may be dropped from mambership ify

I.”A “written resignation is submitted,

2. Me fails to abide by the Articles of Incorporation, By-Laws (including
amendments thereto) or the policies of the Corporation. Such a case is to be judged by
the Board of Directors and is subject to s majority vote of the membecship at the next
reguiar meeting if the member in question 10 requests.

3. Annual dues are not current. The Board of Directors may defer dropping a
member for non-payment of dues if it so elects.

ARTICLE Vi1 CORPORATION PROPERTY AND FUNDS

A. OFFICIAL BOOKS The official books of the Corparation, including the officlal copy of the
Articles of Incorporation and By-Laws as amended, minutes and other similar records, shall be maintained
by the Secretary.

B. FUNDS All funds in excess of $ 350.00 shall be kept by the Treasurer in a bank account.
Signatures authorizing the withdrawal of funds shall be those of President or: Vice-President and the
Treasurer,

C. OTHER PROPERTY All other property shall be under the control and responsibility of the
Property roperty Custodian shall keep control and cost data on all Corporation owned
equipment in & permanently bound book provided by the Corporation for that purpose. Such equipment
shall be loaned to and used by Corporstion members only, and only for stated periods of time. A
member borrowing equipment shall sign for it in the record book. Members shafl be required to return
equipment to the Property Custodian at the time specified, and shall not lend i1t to other members for
non-members. [t shall be be the responsibility of the Property Custodian to keep the equipment in good
working condition, requesting any sssistance needed from Corporation members, Where amounts greater
than $10.00 are required to repair equipment, authorization.must be secured from the Board of Directors.

ARTICLE vil: AMENDMENTS TO THE BY-LAWS
Amendments to these By-Laws may be proposed and discussed at any regular meeting. Proposed
amendments may not be voted upon until the next regular meeting. Prior to the next regular meeting,
the secretary shall notify the entire membership of the proposed amendment along with the notification
of that meeting.
Adoption of an amendment shall require a two-thirds altirmative vote of the entire membership.
Members may vote on an amendment to the By-Laws by proxy. -

ARTICLE Viii: DISSOLUTION
In the event of dissolution of the Corporstion, all donated property and funds shall be returned to
the donators. All assets shall be sold and the resulting funds along with any other funds the Corporation
has shall be used to pay any liabiliues the Corporation may have accrued. Any residue shall be divided
among the members-in-good-standing,.



Independent
Power Plants
Pick Up Steam

While the utility giants

cancel projects, entrepreneurs
are cashing in on the

need for more electricity.

It's no secret that big utility compa-
nies, caught in a financial and regulatory
morass, have virtually ceased building
new electric-generating plants. Almost
unnoticed is the fact that construction of
new power projects in the United States
is booming.

The answer to this apparent contra-
diction lies in the spectacular growth of
independent power production, a new
industry dominated by entrepreneurs

who raise money from investors and
construct small power plants that har-
ness the sun, wind and water or burn
trash. Others use coal, oil or natural gas
to produce both electricity and steam—
a process known as co-generation.
Almost nonexistent 10 years ago, in-
dependent power generators now sup-
ply an estimated 5 to 7 percent of the
nation’s electricity and could help the
U.S. muddle through a potential elec-
trical-energy crisis in the mid-1990s.
“The entrepreneurial spirit is begin-
ning to blossom in the electricity mar-
ket,” says Richard Munson, an activist
on consumer electric issues.
Output of these small plants usually
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California windmill complex—part of a growing independent power industry.

is §old to local utilities, which are re-
quired by federal law to buy it at favor-
able rates. Independents also get gen-

- erous federal-and-state-tax subsidies.

Examples—

w Synergics, an Annapolis, Md., com-
pany, is constructing small hydroelec-
tric projects in New Jersey, Virginia,
Maryland and Maine. The four plants,
which will cost a total of 24 million
dollars, will produce 14.2 megawatts of
electricity—enough to light about 4,000
households.

s Fayette Manufacturing, a firm that
builds, installs and operates wind-pow-
er generators, has 1,400 wind turbines
producing electricity in California's Al-
tamont Pass. The machines produce an
average of 300 megawatt hours daily,
enctivh to supply a city of 30.(00.

s Applied Energy Services of Arling-
ton Va,, is constructinz 4 280-mallion-
dollar co-gencrating plant in Houston.
The unit will burn coke from a nearby
Atlantic Richfield refinery to produce
steam and electricity. The steam will

be sold back to the refinery. the elec-
tricity to Houston Lighting & Power.

Large companies are getting in on
the action. R. J. Rexnolds Tobacco Com-
pany recently opened an 80-megawatt,
coal-fired power unit at its cigarette
plant in Tobuccoville, N.C. Half the
power will be used by Reynolds. The
rest will be sold to Duke Power.

Amoco Chemiculs is constructing a
36-megawatt unit at its Chocolate Bay-
ou petrochemical plant on the Gulf
Coast of Texas. The natural-gas-fired
generator will produce electricity and
steam, enabling Amoco to reduce its
power purchases by 70 percent, saving
8 million dollars a year.

Natural-gas producers and pipeline
companies see electric generation as a
way to sell off excessive fuel supplies.
Northern Natural Resources plans to
construct a 43-megawatt co-generation
plant adjacent to Union Carbide’s Tex-
as City petrochemical complex. Union
Carbide will buy steam and about 30
megawatts of electricity from the plant.
The rest will go to a local utility.

The growth of these independent
power producers began with the 1978
Public Utility Regulatory Policies Act
(PURPA). The federal law requires util-
ities to buy power from independent
generators at “avoided costs”—usually
the highest price the buver would have
spent to produce the same amount of
power.

At first, the utilities bitterly opposed
PURPA. maintaining that electricity
produced by independents was unreli-
able and too costly to consumers. But
some companics are beginning to view
independent power as a way of keeping
up with the growing demand for elec-
tricity without the finanmal nsk in-
volved in building huge nuclear or coal-
fired plants.

Fluctuating demand. Financial and
regulatory problems forced unlities to
cancel at least 180 projects in the past
decade. Meanwhile. demand for elec-
tricity has grown at an estimated 3.5
percent annual rate since the econom:-
ic expansion began in 1983

Nevertheless, the utility industrv
views independents wiath skepticism.
One big question is rehability. Asks Da-
vid Owens, an analvst with the Edison
Electric Institute in Washington, D.C.,
trude associstion for investor-owned
utilities: “Will thev fold three or four
sears down the roud of tax laws change
or the favorable regulatory climate
changes?™

Califormia, which has done more
than any state 1in the nation to foster
mdepeaident power producers, wants
to slow down therr growth State utility
regulators complain that the “uoided
cost” formuli 1s too genercus and costs
California consumers more than they
would pay otherwise

Even some independents admit that
they are not the solution to the nation's
long-range electrical needs. "At best,
we can buy another 10 seurs—from
the mid-1990s to 2005—before the
problem becomes critical,” says Roger
Naill, vice president of Applied Encray
Services.

If Naill is right, utilities will have to
resumne building huge nuclear and coal-
fired plants. But independents have
demonstrated they have a place in an
industry once run just by the giants. O

By KENNETH R SHELTS

U.S NEWS & WORLD REPORT Sept. 2 1985




IDEAS TO THINK ABOUT IF YOU'RE BUILDING AN ELECTRIC CAR,

1. How is the car going to be used ?
2. What kind of terrain do you plan to drive in ?
3. Rate your skills at tackling this project and plan

to take classes, read books, and seek technical
help from the club,

4, Figure out and set aside expenses for the project,
5. Do you have a place to work on the car ?
6. Don't overestimate the range and top speed of the

car, Choose your maximum range and divide it by
2 for every day travel, Plan this estimate around
the speed you plan to travel and if it's over 50 MPH
cut your estimate in half again, It's much better to 1
under estimate the performance than to be disapointed
when you complete the car,
1. Distribute the battery weight evenly front to back
and side to side, The car will handle better and be
much safer,
- 8. Don't exceed the maximum rated suspension weight,
S , otherwise you will have to beef up the suspension
and brakes,

9, Design in an excess of safety features and emergency
cut-off devices,
10, Decide early on the following :

A, Conversion - or from the ground up,

« Number of batteries.

. Type of motor,

. Type of transmission,

. If a clutch is going to be used,

. Type of control system,

G. Number of passingers you plan to carry,

11, Don't do a conversion on a car that has not been
registered for a number of years. {(could be tough
to re-register)

"ﬂmuﬂm

é Simple Windshield De-lcer

erful job of de-icing windshields and keeping feet warm. They

{Hair blow-dryers do a wond o work on 48-130V DC. At least all that

X . d
i from .5 Amps to 3 Amps, depending on bran ! At
gt?r?;-:’lsted have aplZV blower motor with resistor drop and full bridge rectifier. They do

i i ickly
) -back diode or the AC switch will arc and burn out quic] ]
~need 8 Flymback <! Diode should have slightly higher amp capacity and over twice the

“voltage rating, unless appliance has spikes; 3 Amps at 72V for two m:m]Jtc:s is nothing
 to the 400 Amps at 72V your traction motor draws for safety and visibility.

(submitted by Lou MacMillan)




THE £VOLUTION OF THE

AFFORDABLE CONTROLLER
Frank G. Willey

In the €3rly davs of the 2 AAL,
oo omerzizliy wviizakle 2lzctrcenic
contrilzers wer: heavy and expensives, wnile
surplus ziscraft relays wore cheap, hznce
rany &lzctric ar tufis ussd stap-typse
batterv switching contreollers. In 1371,
zn =.A.A. tz:k force, known as "Project
A", was co-Ri_szicned to study and preopose
an "crtizu-" cir assigs for cur me.tership,
using partc and techrnioiogy avaiatle to the
amateur :l.ctris .ar cuilder. The autnor’s
Lw8iz.ment on the committuz pertained tc
T3Ters and zcernircls.

Among the zrogoszd specifications reachsed
were: (1) 3rz.s weight of c.r atout
I30l1c., () Zatiery weight, up <tc 40% c2
=rc.3 weight, ()  3Battery type, c.oer
dischargs :i:ad—-z2cic (for price rsascni),
(o) Car & 2f low drag ccefficient, (3)

Lo roaol

:E:;‘-:’Z:

oraruiic

In 127, *ths z_other =V . lopmEnt o1
Z SLiil-s. L lectrond coutrosler witg.
specit.=d ¢k ives au folicws: ~

(2) Clzst ondsr 3300 (down from over 3:3.0
icr I Ihe TELAil.)

() D le. (Cdown from €0 lz. cr
Tore ).

L) Jurssitorzuiog 400 anperoos.

(d) BHigh ¢ ficiency .t 2.1 =zp.ed=.

{e) Usacle witn either ths thon &vzdiluble
ai.craft g.nsrators zr cther tracticn

stre

2 kit 1 D

cf a ERdet's
(h) Shcould serve as an inspiratien to
other =.A.A. me-cers to produce and sell
useful it:ms for slactric car builders.

Over the next five years, the author zuiit
six prototyps centrollers, thorci iy
testing out alzarnative circuits, : ly
available compznents, and PacxKaging
designs. By 1373, the cost or power
transistors was ©teccming competitive with
SCR's and in 1377 he of:ered ths
light-weight "Mcisl 7" centreiler to  ths
membelship as a complete kit of parts win
38-page instructicn manual for 333C (er
5433 with shunt field controllier included).
Zarlier, in 1373, the shunt field
controller had bsen offered as a separate
product, 2as a kit or assembled. The

controller was designed as a mating printed
circuit and heat sink on which all parts
were mounted, and an enclosing stesel case.

The kits includsd all parts and hardware
down to the last nut and lockwashser. Ths
manual gave ccmplete directions for
assembly, test, and installaticen.

The Model 3 followed in 1330, using
improved transistors. It was 3" shorter

than but externaliy interchangable with the
Model 7. Preparation and sales of kits and
finished controllers wers now handled by
licensees. =

In 1982, the Model 9 raised the maximum
current rating to 430 amperes, shortened
the housing ancther 3", and introducsd
nigher-rated, mecre reliable transistors.
3y this time, ssvaral hundrad controllers
and «its had ovesn scld, and up to a third
of the entriss in  the Sunnyvals Elsctric

Car Rally were carrying willey controllers.
The L[.E.E.2. Scciety on Conktrols Systems
had recognized ths "design and realization
of (this) electric car controller" with an
Achiev:ement Award. All of te 1372
objectives have teen met and surpassad, and

others (includins former licensees and
customers) nave been inspired to
manufacture centrollers and other items
useful to the slectric car builder.

The Electric Auto Association has proven
its lezadership in the development of the
practical elsctric car by encouraging
these and many other activities, cy

sponsorship of rallies, and by promoticn to
increase public awareness of  elect ‘¢
vahiczles. It 1is no <coincidence that a

world rac mph, Roger
Hdzdlund ce-on-—-ons—chargae
(212 mili= arz hal3 py
Z.AA. me

YT
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RECIRCULATED ELECTROLYTE
UPS ELECTRIC CAR RANGE

Tiny pumps prevent stratification of electrolyte,
thereby increasing vehicle’s range and halving battery charge time

Lyle H. McCarty, Western Editor

Cupertino, CA—The name of the
game with electric vehicles is im-
proved battery performance. But,
because engineers have been work-
ing battery technology for decades,
performance gains are usually ac-
complished in small, hard to achieve
increments.

That is why the work done by
Saied Motaei of Cupertino, CA, is
important. By recirculating the elec-

Saied Motaei and his
record holding elec-
tric vehicle. Batteries
and dynamic braking
switchgear can be seen
in trunk compartment.
(Design News photo)

trolyte in each of the 96 battery cells
in his electric automobile, he has
realized an increase of 30 to 40% in
the vehicle’s range, setting the
world’s distance record for electric
cars. The technique has a further
benefit—it reduces recharge cycle
time from nine to five hours.

The reason for recirculation is sim-
ple enough; it destratifies the elec-
trolyte. Without the pumping, the

Instaliation under hood consists of puise-
width, modulator-speed controf and nine
batteries, (above left) each with electrolyte
recirculation pump. (Design News photo)

Pump-motor assembly contains three sep-
arate pump modules, (above right) one for
each battery cell. 1'4-inch-dia by 3-inch-iong
unit circulates '2 gal/min in each cell. (Design
News photo)

126,Design News/9-9-85

T




acid in pfoximity to the plates be-
comes less concentrated during bat-
tery discharge; later the solution
slowly equalizes while the battery is
idle. It is this phenomenon that
causes a car battery, depleted from
excessive starter cranking, to have
regained some life when the starter is
activated a couple of hours later.
Electrolyte recirculation makes more
of the battery’s stored energy avail-
able at the time it is needed, and
permits the battery to absorb re-
charge energy more quickly as well.

Recirculation is accomplished by
means of a small motor driven pump
mounted on each battery. Each
pump is driven by a 12V, 450 mA
motor at a speed of 30 to 40 rpm.
The electrolyte is contained in neo-
prene tubes; rollers that form the
pump rotor squeeze each tube and
cause the electrolyte to flow. One
tube services each cell, and the total
pump capacity is about 14 gal/min—
Y2 gal/min for each cell. The electro-
lyte is pumped from the bottom of
the battery to the top; destratifi-
cation is enhanced by an internal
baffle that forces the acid to circulate
freely about the battery plates.

Motaei, a member of the Santa
Clara (CA) Chapter of the Electric
Auto Association, constructed the
vehicle in 1982 by modifying a 1974
Fiat 128 to accommodate a 20-hp,
Prestolyte series electric motor and
32 Alco 6V, three cell batteries. A
solid-state, pulse-width modulator
speed control provides smooth accel-
eration through the four gears of the
stock transmission. Dynamic brak-
ing, accomplished by a switching
control down to low vehicle speeds,
affords a 12 to 15% savings in bat-
tery energy.

Other modifications to the car in-
clude high-pressure tires, near elimi-
nation of the flywheel, and an addi-
tional leaf in the rear springs. The
steel hood and trunk lid were re-
placed with fiberglass; for rallies, the
doors and seats are also replaced
with fiberglass components. These
Holes are drilled at bottom of each celf and
polypropylene tray is welded to battery. Elec-
trolyte is pumped from tray and discharged at

top; internal baffle encourages circulation
around plates.

Pump uses triple roiler rotor to squeeze
electrolyte through tubing. Materiais are
_ aluminum and nylon. (Design News photo)

measures reduce car weight by 300
Ib.

The vehicle, which carries a driver
and one passenger, accelerates from
zero to 30 mph in about 8 sec, cruises
comfortably at 60 mph, and has a top
speed of about 80 mph. Its curb
weight, as modified, is 3400 1b. Used
almost daily since 1982, it has
chalked up an operating cost of 1 to
1¥2 cents per mile including electrici-
ty and battery replacement. Battery
life is 32 to 4 years.

Prior to adding the electrolyte re-
circulation system, the automobile
demonstrated a range of 168 miles,
all at city speeds of 30 to 35 mph, ina
September 1983 rally. In September
1984, with the recirculation system
installed, range was increased to 215
miles (a world record) with half the
distance traversed at 55 to 60 mph.
Equivalent percentage range in-
crease between the two rallies is esti-
mated to be 49%. Besides the fecord
for range, the car set a record in
September 1984 by travelling 147
miles in 2'% hours—an average of 59
miles per hour.

Additional details . . . Contact
Saied Motaei, 6427 Windsor La.,
San Jose, CA 95129, 408-725-0849.

Did you find this article interesting? If
$0, letus know. Circle No. 852

BATTERY TERMINAL

ELECTROLYTE

BATTERY: .
CASE * ;

BAFFLE:
7

1A

POLYPROPYLENE TRAY/
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