September 1987 i

MEETING NOTICE

The next meeting will be Sept 1 &th, at CRAGIN FEDERAL SAVINGS
& LOAN 333 V. VWesley St. Wheaton, I111. -Time - 7:30 P.M. sharp.
Guests are welcome and need not be members to attend the meeting.
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On September 18th we will have our annual meeting as required

by the FVEAA Dbylaws, It promises to be unusually busy \

because we hhve a number of matters to consider. The first order

of business will be the election of officers for the coming year.

After election, we will have repor%s on the display of the
Club Car at the State Fair and the status of our Video project.

Member Irv Freidan will present a possible grant request for
FVEAA consideration.

Meumber Ken Meyers will present a tutorial on the subject of
battery charger design as our technical discussion.

Member John Stockberger will have a new video on electric
vehicles and we will also see the EPRI video on electric van
development and testing.
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Minutes of FVEAA August 21, 1987 Meeting

Secretary Woods was vacationing. In his absence, President
Shafer agreed to perform his duties.

Treasurer Vana gave the following Treasurer's Report:
Checking Account $§ 767.89
Savings " 784 .53
No Expenditures for the month.

President Shafer noted that the FVEAA Bylaws require the
annual meeting to be held in September with election of officers.
After a discussion, the members present decided to dispense with
the appointement of a nominating committtee and recommend the
slate of officers, who have all agreed to serve, as follows:

President — Bill Shafer (Incumbent)

Vice President - Ken Woods (Current Secretary)
Secretary - Paul Harris {New) ;
Treasurer - Vladimir Vana (Incumbent)
Property Manager - Dana Mok (Incumbent)

Director At Large
& Newsletter Editor

John Emde (Incumbent)

Additional nominations may be made from the floor at the
September meeting.

A general discussion on the status of their individual
electric car projects indicated the following:

Member Ahern's FIAT has a burned-out motor that needs replacing

Member Harris has all the parts necessary but needs to £ind
time to install a controller and finish his project.

Member DelMonico continues work on his 65 Opel which will use
a belt converter. He hopes to finish it this fall.

Member Mok reports he blew a power transistor in his new
converter and hasn't found time to make repairs.

Member Vana reported on the operating difficulties he
experienced with his car. ‘

Member Stockberger would like to sell his sport FIAT so he will
have the space to finish his other car which is about 90%
complete.

Member Emde reborted his Subarau needs a new set of batteries.
L]

Member Shafer stated his DAF is still out of service with the

conversion to a 48-volt system proceeding slowly due to a lack

of time.

It appears that most of the member's cars have
troubles. A measure of mutual support to solve their problems
would be helpful to restore these to operating condition.

Continued on page 3
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Minutes of FVEAA August 21, 1987 Meeting oo

Member Pollard gave a presentation on the Mother Earth
mechanical chopper which utilized a modified 6-volt starter. He
stated the arrangement produces severe sparking and had been
superseeded by power transistor technology.

_ Two suggéstion regarding future programs were made.
Member Mok asked for Member Meyers presentation on battery
charger design. This will be at the September meeting.
Palmer asked that we continue the petro-electric
will be resumed in the fall.

Member
design. This

Member Harris donated 1/2" clear plastic
about 20X24" in size for sale to club members at $2 each. He also
brought along a car-top advertising sign of a type used on taxi
roofs that had been donated to FVEAA for use on the club car.
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Assault On

Battery

Design >
U-drive-it ;

It's been the dream of auto- S edit card thr hi

mobile designers for genera- ﬂ;ﬁ eep a Crte' lt'Cd(; t Ino?hg's

tions—a practical electric ve- o jcgfcggi ilcar:(‘;i g?t ;)5 milll.

hi.clle thta}t .(.ahn travel ux()iioggio around town for about $2.25.

miles at highway speeds. Sci-

: : Monte Carlo now has a fleet
entists at Argonne National of 12 battery-powered two-

Laboratory in Chicago may seaters and thtee recharg-
have placed us one step clos- ing stations. Made by City
er with the recent introduc- Wheels, IG_Be:kele}‘ St., Lon
tion of a large lithium-iron- don WIX 5AF, England.
sulfide battery intended for

installationinaan, The 216- ’
volt battery (illustration) is

equipped with air-coolant

lines and a unique heat ex-

changer that moderates in-

ternal temperatures.

e — BATTERY CASE

GETTER

INSTRUMENTATION
HEATER LEADS (8]

MULTIFOIL INSULATION ==
CELLS [162)

HEAT EXCHANGER INSULATION AIR COOLANT LINES

Sophi-ticated cooting b at the heart of Argonne’s lithium-tron-suifide battery.
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Whether you use jt to keep your car battery
{rom freezing overnight or just to maintain
acharge in a little-used boat battery, a trickle
charger is mighty handy to have around, It’s
also simple in design and makes a perfect af-
ternoon project for even an inexperienced
tinkerer. Why not build one yourself ?

How It Works

Atrickle charger consists of nothing more
than a 12-volt transformer and a DC rectifier.
The transformer is a standard step-down de-
vice commonly found in solid-state appli-
ances, such as clock radios. It reduces the
117-volt AC line voltage to 12-volt AC.

"The 12-volt AC output converts to 12-volt
DC (the form of electricity produced by bat-
teries) via a bridge rectifier. That DC volt-
age, placed across a lead-acid battery, puts

"charge into'the cells. Because the charger ap-

plies such a small current (about 3 amps), it’s
virtually impossible to overcharge or damage
cells. Thus the charger may be left connected
to a battery for extended periods—even
overnight,

Construction

The least costly way to build a trickle
charger is to salvage a 12-volt transformer
from an old appliance and add a bridge rec-
tifier. The bridge rectifier is an inexpensive
item you can get from Radio Shack or other
electronic parts outlets. Add a homemade or
salvaged Cabinet, a fuse, and a line cord from
an old appliance, and you can have a battery
charger for under $5. About all you’ll have
t0 buy besides the rectifier is the fuse (or a
circuit breaker), which prevents the unit
from catching fire in the event of a failure.
Ifyou’d rather save time than money, you
can buy it all at Radio Shack. While you're
there, though, you might want to pick up a
few fancy accessories. A more sophisticated
version, like the one shown in the photo, has
the transformer and rectifier housed in a cus-
tom metal box and includes a voltmeter.
Position and mount the transformer, cir-
cuit breaker, power cords, and bridge rec-

TRICHLE CHMARGER
PARTS LAYOUT

RESISTOR (COMES & B "
A emen WITH YOUTMETER)

it 3
&
1R 1} 3
BREAKER .-
{OR FUSE) é

tifier in the case. The illustration aboye
shows how the parts are connected. Apply
a thin layer of silicone grease between the
bottom metal tab of the rectifier and the
metal chassis before mounting it with a bolt
through its center hole. Don’t overtighten
the bolt, or you’ll crack the plastic case.

Beginning with the transformer’s primary
(black) leads, connect one wire to the AC line
cord and the other t the tab on the circuit
breaker. Solder the oti. »r leg of the line cord
to the remaining “ircuit breaker tab. Use a
Wire nut of some ¢ ~irical tape to protect the
exposed transforme: - ~-Iine~cord splice, and
fit a strain reliever to the cord where it passes
through the case,

The transformer secondary has three
wires: two red and one black. Remove the
black wire by cutting it close to the body of
the transformer, and tape over the end to pre-
vent shorting. Now solder each red wire to
one of the two bridge rectifier terminals iden-
tified by a small sine (~) symbol. They’re
located cattycornered from each other; don’t
mistake them for the minus (-) symbol.

The minus (-) terminal connects to the mi-
nus (-} side of the voltmeter and to one of the
leads going to thé battery. The battery lead
has a black battery clip on its end. The re-

- maining bridge rectifier terminal—identified

by a plus (+) sign and located at the trun-
cated corner of the package—connects to the
second lead going to the battery and has a red
battery clip on its end.

The plus (+) bridge rectifier terminal also
connects to the voltmeter through a resistor
that comes with the meter. Solder it between
the rectifier’s plus {+ ) output and the meter’s

plus (+)input. You could follow the assem-
bly sequence above but leave out the volme-
ter, which would save almost $8.

Using the Battery Charger

Check the performance of your battery
charger by plugging it in and noting the read-
ing on the voltmeter. It should be 12 volts.
{Caution: NEVER spark the battery clips to-
gether to test for the presence of voltage.
This will burn out the bridge rectifier.)

The voltmeter does more than tell you
whether the charger is working, though.
When the voltmeter is connected to a battery,
the reading changes with the state of charge.
The following tables summarize battery con-
ditions at room temperature (68°F). You
may wish to make a copy of these tables and
paste them to the cover of your battery
charger for easy reference.— T, Byers

O CHARSING CURRENT
APPLIED TO BATTERY

Vollags Baitery Condition
10.5-11.0  Battery exhausted
11.0-11.5  Under 10% of charge laft
11,5120  Under 40% of chorge left
120-125 Charge 50% fo %0%
12.5-13.0 Charged 100%

CHARSING CURRENT APPLIED 7O
BAYTERY

VYoltage BaMary Conditlon
12.5-13.5 Charging; may be low
13.5-140 Charging ok

14:0-14.5 Charging ok

14.5-15.0 Charging on the high side
15.0-15.5 Abnormal charging voltoge

PARTS LiSY

Radia

Ehaak Neo. Posorlpilon
273-1511 12-Volt Transformer
270-1754 0-15 Voltmeter
276-1180 6-Amp Bridge Rectifier
270-1310 Circuit Breaker
270-343 Battery Clips
278-1255 AC Line Cord
278-1636 Strain Relief
270-252 Meia! Cobinet

Januar Februan 1937
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is Newman's
Car For Real?

The United States Patent
Office doesn’t think so, and
neither do some disbelievers
scattered across America.
But Joseph Newman of Lu-
cedale, Mississippi, backed
by some topflight scientific
opinionmakers, may have
tapped the fundamental en-
ergy of the smallest particles
of matter. At recent demon

_strations, the “backwoods”

inventor powered an 1800-
pound fiberglass car at a
speed of 8 mph for more than
34 hours. A faulty transmis-
sion and a bent rotor shaft
foiled a faster speed for the
vehicle, which, Newman
predicts, will travel 60 mph
and cost under $5000. New-
man's vehicle uses a 200-
pound battery pack made up
of 9-volt trunsistor batteries
connected in seriex. The
pack supplies 17,000 volps,
but the energy machine un-
der the cowl draws only 18
milliamps of current. The
machine, on the other hand,
produces 125 milliamps of
current  and  more than

160,000 volts. How’s that?
Newman says the power
source comes from within
the atoms of the machine's
240-pound, 30-gauge copper-
wire coil and 200-pound ro-
tating magnet

The muchine consists of a
battery pack, commutator, ro-
tating magnet and a long
coil of copper wire. Bat-
tery current flows y
into the commutator 4
in three segments:
ﬁm, blank and
short. In the fire
position, current
flows into the cop-
per cuil causing at-
oms to align and re-
lease a minute portion of
their gyroscopic . particles, ™
creating a magnetic field. In
the blank segment, voltage is
broken, and when these gyvro-
scopie particles attempt to re-
twrn to the wire, they areate an
electric current. The short seg-
ment permits the energy pro-
duced by the collapsing magmet-
ic field to complete the cireuit
Newman is calling it “Gyro
Power,” and it may not be just
the stuff of dreams.
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Sept 19 & 20 Two days
Expo Gardens V. Northwoor rd

Placing Batas

It's a solid. It's a liquid It
glows. It can sense changes in
bight and heat. It’s called beta

$4.00 The U. of Penn. research-
ers have been toying with beta

alumina as the possible con-

1T

Rts. 45 & 120 Grayslake I11.
Oct., 25 Sun. 8:00 a.m. $3.00
Waukesha Expo Ctr. Hwys., J &

off 6300 block Peoria, 111.

Sept 26 & 27 6:00 a.m.
Lake County Falrgrounds

$5. 00

FT off 1-94 '~ Wav'esha Wisc,
Oct. 31 & Nov, 1st
Norris Sports Cir.
Dunham Rd. St.

Two davys
Rt. 64 & |
Charles, 111,

Faov, 1st Sun. 7:00 a.m. $3.00
Lake County Fairgrounds

Rts. 45 & 120 Grayslake I11.
v e < ¢ B s s

alununa, and researchers at
the University of Pennsylvania
believe it will revolutionize
battery technology and may
lead to the creation of tiny, but
powerful, lasers.

Beta alumina is a solid elec-
trolyte, meaning it s a nonmd -

- talic electiic conductor whose
Ciens flow, creating current.

Most solid electrolytes have to
be cooled to be good conduc-
tors, but Ford Motor Co. re-
scrchers discovered in the
196t that substances like it
could conduct current at room
ternperature, which puts beta
alumina m the hquid electrolyte
category from a chenust’s
pomt of view.

ducting medium for batterics,

If their theories hold up, the
beta alumina may store hun-
dreds of times more energy
than lead acid systems.

The wuplications are great
for those who envision an all-
electric car. And for those
physicists who are searching
for the poifect liser material,
the beta alumina holds out
pronise of big breakthroughs
in the next decade




shows off"
that can run

Gensral Motors Corp. Chairman Row@r Smith introduces ’zhe Sunraycer

GM’s solar-powered &x pernnama!

By Jim Matgja
Auto writer
- “Chicago Tribune

WARREN, Mich—It holds one pas-
senger and offers neither a radio nor a
rear wir “ow, When the key is turned on,
the motor sounds like a Weed Eater at
work.

Yet Roger Smith says the car is “a
labor of love.”

The vehicle that the General Motors
Corp. chairman refers to is the Sunray-
cer, a solar-powered machine developed
by GM. The car is entered in an interna-
tional, 1,900-mile, cross-country race in
. Vowmbel in Australia. In the race, the

only fuel allowed will be pumped ﬁom,
the Sun and the sky.

Though almost 20 feet long, or about
the size of a full-size station wagon, the
Sunraycer stands only 3.3 feet high and
holds its single occupant reclmed in a
hammocklike seat.

The purpose of the car and the race is
to learn how to harness the Sun’s energy

A Plastic

Spare Tire?

The Uniroyal/Goodrich Tire
Co. innovation was vecently
tested on a Chevrolet Cava-
lier Z-24. The non-pneumatic
tire is made of an elastomer-
ic-polyurethane ring that has
been bonded to a center steel
wheel drilled for standard

in order to lessen dependence on fossil

fuels, Smith said at an unveiling of the
65-mile-an-hour racer here for reporters,
An immediate goal, Smith said, is 10 use
the vehicle as a test for fuel economy
gains that can be made soon and ¢

move closer to hybrid-type cars” th:;lt'

could use a variety of power sources.

Thousands of rectangular cells cover
the top of the teardrop-shaped Sunray-
cer, sirmilar to those used to shield U8,
space shuttles from the heat of re-entry
into the Earth’s atmoesphere. The cells
attract energy from the Sun.

While Smith said it’s unlikely that
solar-powered cars would dot the na-
tion’s highways, it is highly possible that
solar power could be used to run the
accessortes on gasoline-powered cars,
such as, ironically, air conditioning,

“There are short-term applications to
propel accessories because when you of-
fload the accessories, there is a savings in

bolt holes. Polyurethane baf-
fles comprise the space be-
tween the steel wheel and
the tire tread. The baffles are
patterned like the vanes of a
turbine wheel The unit
welghs less than 6 pounds
Tread life i= from 2000 to 3000
miles Designers eall it com-
pletely flatproof, and it may
appear in the next decade.

surrounded by

UPI photo

fuel economy,” Smith said.

“Ina symbolic way, the race Sun-
raycer and me other [25] solar-pow-

ered cars will be running is just one
ic»p in the race to create the future;
to help us make advances in aero-
dynamics, aghme‘xght structures and
materials, and lightweight suspen-
sions and steering.

“Events like this race may even
lead to importamt practical applica-
tions in the future,” he said. “The
price of energy, for example, is
highly unpredictible, and we have to
be prepared {or any turn that mar-
ket might take.”

“You don’t get anynhmg for win-
ning the race,” said GM Vice
Chairman Donald Atwood. “A
prize isn’t important. This is like
the [spaceship] Voyager, o inspire
interest and stimulate the develop-
ment of new technology.”

Stee! wheel dritied for standard bolt holes is
soars < 'w’) '.lfe‘ ENE VENes
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MICROPOROUS MEMBRANE

s
CARBON
‘ ELECTRODE
ZINC DEPOSIT
PUMP—-¢<
P —
L é
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CARBON
ELECTROOE
(BROMINE
ACTIVE)

f >='-PUMP

ZINC BROMIDE STORAGE
TANKS

PERTH, AUSTRALIA
“It doesn’t look a bit like a battery,”
says Professor Ian Ritchie, showing me
two gallon-size cylindrical tanks topped
by an upended box in his laboratory.
This strange rig is a new type of high-
energy zinc-bromine battery being re-
searched here at Murdoch University
in Western Australia, and sponsored
by Exxon Research and Engineering
Co. and Energy Research Corp.

“It’s a breakthrough in electrochem-
istry,” claims Ritchie. “For a given out-
put, this battery has twice the energy
density of the usual lead-acid type, is
far lighter, and uses cheap abundant
materials. Most important, it has a
virtually unlimited charge-discharge
cycle life, so a battery could last al-
most indefinitely” Researchers hope
the battery will evolve into tennis-
court-size systems. These could save
millions of dollars in power-station
construction by storing energy from
present plants during off-peak hours.
The batteries could also store energy
from wind and solar plants.

In conventional lead-acid batteries,
Ritchie explains, energy is stored in
the electrode,plates. Chemical reac-
tions slowly degrade the metallic
plates until they fail, and the entire

battery is usually junked But with
the zinc-bromine battery, energy is
stored in the electrolyte fluid, which,
like water in lead-acid batteries, car-
ries electric current between the plates.

Both plates in Ritchie’s experimen-
tal battery are carbon and serve as a
source of electrons. The plates are
chemically inert and won't fail because
of deterioration. A cell (see diagram)
is split into two sections®by a plastic
membrane. A zinc bromide solution is
pumped into both sections from sepa-
rate storage tanks.

During charging, zinc ions are
drawn from one solution and depns-
ited on the negative plate as zinc
metal. On the positive side, bron le
lons are converted to bromine. One -o-
lution is deficient in zinc ions, and the
other is deficient in bromide ions but
rich in bromine. The porous separa-
tor membrane permits current flow be-
tween the plated.

The electrochemical process is re-
versed as current is drawn from a bat-
tery. Each square foot of 1 8-volt cell
area delivers some 30 amperes. Fresh
solution is pumped continuously from
the supply tanks, whose size deter-
mines the energy capacity of a bat-
tery system —David Scott

Pumped-up
batteries

“On a quiet street in San Jose, Calif,

a black 1974 Fiat stands parked in a

tree-shaded driveway Under its hood

is an array of red-and-white batteries
with interconnecting cables. A large
vellow sign across the car’s rear end
reads k1 Ec1RIC,

Inventor Saied Motaei opens the
filler-cap door on the side of the car:
inside there's a 220-volt recep: wle
“This is where I hook it up to hou--
hold current to charge the batteries,’
he explains Motaei has driven the car
over a measured distance of 230
miles——a record for regular cars
converted to electric power.

A simple improvement he built into
the electric Fiat promises to make
quiet-running electric vehicles more
practical for city use or commuting.
The system works by recirculating the
electrolvtic fluid in the batteries to
keep them working longer Small elec-
tric pumps draw fluid off at the bot-
tom of each battery and then pump 1t
back in at the top

Standard batteries, by comparison,
only mak: effective use of the part of
the fluid that is close to their lead
plates. Mntaei’s recirculation system
allows the batteries to use all their
fluid, and cuts recharging time from
nine hours to five.

I ride shotgun as he takes his cre-
ation out for a spin. A low whine em-
anates from the 20-horsepower electric
motor The car accelerates briskly un
city streets, then joins the freuway
traffic “It goes up to 75 mites per
hour,” Motaei says. Driving up a short,
steep hill, the car slows noticcably
He explains that a punchier 40
horsepower motor could easily be in-
stalled, with only a slight reduction
in driving range

The experimental car also has a re-
generative braking system that turns
the motor into a generator that pumps
electricity back into the batteries. Ea;
lier inventors had made such brakes
work only above 30 mph; Motaei’s is

| effective down to 5 mph. Using this

system, he set a 165-mile record in
1984 In 1985, by recirculating the
battery acid and going to a larger bat-
tery pack, he covered 213 miles. Affer
further refinements, he set the cur-
rent record of 230 miles. The nearest
competitor went only 127 miles.

Motaei uses his car for commuting
to his job some 20 miles away. The cost
of operating it? “One and a half to two
cents a mile,” he replies. “The batter-
ies occasionally will need replacing,
but the motor will last for years”—
T A Heppenheimer
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ANSWER:

starts per year

000,

’

For example, 50
would be 137 per day,

365 days per year,

f

the Waterless Battery Company and is

”

f Gulf of

California (no connection with Gulf Oil
d Erdmore

which operated a cafe

and cocktail bar in Los Angeles.

EDITOR COMMENTS:

day. Can you
Searchlight,
discontinu-

conceive any cranking battéry that you :

know of doing that for ten years? We can’t
“Magic TV antenna

University,

Nevada. Watt was president o

Onetime I boughta
that used the “Power of your home wirin~

said to hold a Ph. D degree from the
through a “Unique electronic circuil

either. Jack Morgan Watt is the owner o
ed in 1950 and Watt entere

Company). This venture was
Enterprises, Inc,

or 13 per hour for a ten hour
Searchlight
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Abave'icéms are av511551e from Dana Mock 759-8033

dog bit it in half and there was nothuig

inside but plastic. We all like to believe in

something marvelous and money saving.



