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USA Mail Forwarding Address: P.O. BOX 592996 - MIAMI, FLORIDA 33159 U.S.A.

PRESS RELEASE
Freeport, Decamber 7, 1984

Hi-Tech Batteries Limited has just received approval from the Government of the Bahamas
to operate a battery plant and lead smelter in f‘reeport and has completed arrangements

for the purchase of an existing pilot battery built in 1980 by Anglo-American Research
Limited in Freeport for the production of fast charge propulsion batteries.

The Anglo—kr\erican pilot plant will be expanded into a new, 100,000 square-foot facility
to be constructed in 1985 on a 20-acre site in the Heavy Industrial Zone of Freeport.

The lead smelter will make it possible for Hi-Tech to purchase inexpensive scrap lead
from its custamers in the United States for shipment to Freeport where it will be con-
verted into pure lead at the smelter. Hi-Tech's custamers in the USA are other battery
manufacturers which produce batteries for electric vehicles such as fork lift trucks,
mine locomotive:s, airport tugs, personnel carriers and golf carts. Hi-Tech will supply
them with battery plates and/or battery cells for final assembly into finished batteries
with exclusive, patented features such as fast rechargeability and automatic watering.

Over 30 issued patents and a number of pending patents have been licensed to Hi-Tech by
Electric Fuel Propulsion Corporation (Delaware), and Electric Auto Corporation (Bahamas)
Limited. This will yive the company a head start in the production of advanced batteries

 for electric propulsion. The campany will also continue development of several types of
fuel cells and exotic batteries pioneered by Anglo-American Research Limited.

Hi-Tech has letters of intent and indications of interest from customers who project

they will purchase of US$30 million per anmm from the campany. Among these is a
cammitment from Electric Auto Corporation of Freeport to purchase all of its requlrements
from Hi-Tech. Electric Auto is negotiating with several automobile distributors in the
United States who proge;ct sales of 5,000 electric vehlcles per year. This would translate
into US$10 million in battery sales for Hi-Tech.

According to a Cleveland market research company, Predicasts, Incorporated, the present
USA market for batterics will increase from US$2.4 billion to US$15 billion by 1995 due
largely to growth in the market for electric vehicle batteries expected to accelerate
sharply in 1990, averaging a real annuat jrowth rate of about 8%.
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-~ Contact Robért R. Aronson or Dr. Barry Iseard
809/352-9601 or 352-9831

CIVIC INDUSTRIAL AREA, QUEEN\’S HIGHWAY, BUILDING 4+ P.O. BOX F-2694 « FREEPORT, BAHAMAS
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f THEORETICAL BENIFITS OF ELECTROLYTE

= RECIRCULATION

i IS ELECTROLYTE RECIRCULATION WORTH THE

| COMPLEXITY?

= by Paul Brasch

PART 2
In PART 1 last month I discussed my

thoughts as to why electrolyte
recirculation allowed more energy to be
drawn from a lead acid cell. The

recirculation produces mixing which allows
the entire plate to be equally and evenly
discharged due to the homogeneity of the
electrolyte and its resultant consistent
conductivity throughout its volume. No
longer does the stronger, more conductive
acid have the time to settle to the bottom
of the cell due™ to  ifs omeater density.
Thus producing a discharge pattern of
greater depth of discharge toward the
bottom and lesser toward the top of the
cell. Due to a much more even depth of
discharge over the whole plate surface and
a higher conductivity during discharge, (due
to mixing with the acid from around the
outside area of the plates), the total
energy withdrawn before the cutoff voltage
is reached IS increased.

Since one is able to get more energy
of a battery utillizing recirculation,
might' weorry  that “the Dbattery  is ‘being
worked harder and therfore its life might
be shortened. I believe that the opposite
is. true. This is because the battery is
not being stressed more but is being
stressed more EVENLY. Now nearly all of
the paste and acid is evenly participating
in the discharge reaction. Therefore when
a2 battery or cell is not able to hold a
charge or deliver its energy, it is
probably due to the entire plate surface
being exhausted rather than just the sides
and lower portions of those plates. Thus I

out
one

expect that the useful life should be

increased. :
Now lets consider what happens 1in a
non-recirculated cell during charging.
dps PART

From the discussion on discharging
1, you can see that the discharged battery
or cell has its strongest (though now weak)
acid at the bottom of the cell. And plates
that are perhaps at 100% depth'of discharge
over the bottom half or third with some
remaining non-reacted material at the upper
portions. This means that once again that
the higher current density should be at the
bottom of the plates due to the 1lower
resistance to current flow there. As the
plate charges, the acid in the electrolyte
gets stronger but this time it is allready

down at the bottom of the cell. This time
there is NO density inversion to produce
derisity convection flow. The solution gets
stronger and stronger at the bottom, even
though the paste there is becoming more
charged in a polarity to oppose the applied
voltage.

As the opposing voltage increases and the
active material approaches complete
conversion in the lower regions, the
opposition to current flow forces more
current to flow in the upper, weaker acid
regions of the plates. Also once the
conversion is nearly completes but there is
a charging voltage that is sufficiently
greater than the cells opposing voltage,
then dissociation of the water in the
electrolyte starts to take place. This is
the gassing stage and it finally forces a
mixing of the electrolyte as the bubbles
rise. This allows the upper regions to
complete their charging and mixes the acid.
in preparation for discharging. This part
of the theory is supported by the fact that
without some gassing, one cannot obtain a
gl eharses on a battery, and charge
differences betwcen cells progressively get
worse.

If recirculation is wutillized
charging then the electrolyte is
the charge current should be distributed
over the entire plate, especially 1if
recirculation was used during discharge. If
recirculation was not used during discharge
then the same layering effect of depth of
discharge would probably produce an
increased current flow in the lower more
discharged regions of the plates. But this
should be much less extreme than before.

By now we can see that the usuall
process of charge and discharge is an
inherently uneven one in a common battery
system. This uneveness probably results in
premature death of the battery due to deep
cycling of the lower regions even when the
battery as a whole is not deep cycled. It
also allows us to withdraw 1less energy per
charge. And what about gassing?

Wesare s told bl onsma il onount of
gassing is good as it mixes the acid. But
we have been told by many battery experts
that overcharging is the almost universal
cause of battery failure. Could it be that
ALL gassing is bad and that the more the
worse? But electrolyte mixing is mandatory
on charging so some gassing must be
tolerated. Gassing evidently causes a
loosening of the paste (active material)
fromthe . ctupportiny grids Just as frost

during
mixed and

and ice keeps chiping away at a shear rock
face, the bubbles expanding on and in the
rough surface of the paste loosen minute

particles.
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RECIRCULATION CON'T.....

With recirculation, gassing is not
needsd for mixing. And because the
charging current is spread over the whole
plate, the current density should be lower
for any unit area. This means that the
charge current to the whole cell or battery
could probably be raised significantly
before any gassing occurs, This 1= 2alse
true because the lower region of the cell
is not being overcharged while the upper
region iz still waiting for stronger acid
Ger=tart ore finish Schapoine as in —a
nen=recirculated cell.

What this implies is that you should be
able to charge your batteries in less time
without gassing. As soon as you get any
gassing that should be a sign that the
whole cell is fully charged. It has been
reported that BSaied Motaei can recharge
his battery pack in o::ly 4 hours instead of
the usual 10 hourg by use of recirculation.
That would seem to support this part of the
theory.

If gassing s the ma jor failure
mechanisim of overcharging, and it can be
all but eliminated through the use of
reeirculation, then this should also
increase the _1ife of thes ‘battery.. This
coupled with an evenly distributed
discharge and charge cycling should yield a
significant increase in the life of the
battery system. Remember that if the 1life
is ¢xtended then the amortized cost of the
batteries goes down.

Now what are some of the disadvantages?
Eirst eftall theres g
keeping the electrolyte separate for each
cell while still pumping the fluid. This
is necessary to prevent shorting out the
cells to eachi other. ©Second ¢th-ope are a
lot of cells in a battery system and the
separation and pumping must therefore be
repeated many times. Thirdly there is an
increased risk of acid spillage due to
broken pumps, tubing or whatever. Fourthly
the energy to run the pumps must come from
the batteries themselves., And fifthly some
control and monitoring system would be very
useful to run the pumps at only the needed
speed or to c¢ycle them on and off and to
monitor their operation and the cells
performance to detect failures early.

Thiese are = Frulye=ge ot "of hurdles ‘to
obtain improved battery performance. But
if the cycle life is also improved it may
well Beswortheitn We know now that range
is extended by perhaps 20% and that
charging time can be cut by 60%. We do not
know what the cycle life sfiect is.

the complexity: of

The above thoughts are
individual facts and theory drawn from
them, They can not be considered a
scientific study. I would enjoy doing such
a study and am considering such an
undertaking. But for now we have only
theory. Howsver Globe-Union has done some

based on

studies of recirculated electrolyte
batteries, But they never have offered any
for sale I am told. Could it be that the

life was increased so much that it would
have cut sales or were there other
problems? Until I or someone else

publishes such a study, or we get several
years life on a set, we can only be sure of
increased range and decreased charging time
versus the complexity added. That has to

be=thetdoeisions at ™ this point. But
re¢niember  that applying recirculation is
something new and surely ways of

simplifying and improving ths methods used
will be forthcoming. :

Other areas of research néeded-include
the mininum flow rates neceded for both

charge and discharge rates, longterm
reliability of pumps and tubing, and
development of the monitor and control
Cnctllrys

And so the art advances. =30=

ACID RECIRCULATION
SYSTEM

3 CELL MINI PUMP, DESIGN-
ED & BUILT BY S_QI’ED 120

.

:
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SMALL HOLES IN BOTTOM
OF EAGH CELL 1 \} !\
i1 L

...... Bald Head Island, off-coast at Southport,
North Carolina, allows no gasoline vehicles — but
it has more than a hundred EVs, mostly golf cars,
and plenty of charging stations. The island’s EV
population is expected to move up quickly to
somewhere around the 400 mark. . ...



SAFETY

REGENERATION AN ABSOLUTE MUST

As I have written many times, in order
to duplicate the operation of an ICE car
you must have regenerative
braking(simulated compression). To me it is
very scarry that the speed incresses when
you let up on the accellerator. Remember
every time you think STOP a thousand pounds
cf batteries says GO! The brakes on our
small cars cannot last long.

In order to develop charging current
the supply voltage must be higher than the
battery voltage. Since the generator
(motor) voltage goes down rapidly as the
vehicle slows, we parzliel the batteries to
effectively double the current. When we
switeh =~ the batteries from series to
parallel with high inductive loads, there
is danger of reverse current and inductive
spikes which may damage the controller,
relays, and even the batteries.

Saied has developed this
puffer relays (resisters in

system of
seriss) and

delayed bypass with sequential,
aproximately one second delays betwezn
relay closings.

The 2 volt single cell is used to

reverse the current in the series field,
this is one way to make a series machine
generate, vou could also physically reverse
the field with relays. This only applies to
series motors not required on shunt or
compound machines.
: SEE FIG. 1 ;
CoNTROLER
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Text by Clarence Ellers.
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1249 Lane St.
Beimont, Ca.
94002

BRAIN BATTERY

ASK US
ANYTHING.

Q: What is a charge cycle?

A: When the cell voltage is 1.75 or less
(less should never happen). This counts as
a charging cycle., Otherwise its a case of 3
halves making a whole. Batterics should be
kept FULLY charged at all times!!

Q: It is stated that heat is what distroys
bateries, HOW HOT IS TOO HOT?

A: 125° F, max.. However,K 1 feel that any
detectable rise (by touch) during charging
is too mueh and indicates either over
charge, too high charging rate, or a bad
pakeery:s It 1s "net a  matters of - melbing
anything, it is the possibility of changing
the configuration of internal components
warping, flaking, and/or moving.

@: How do you overcome the effects of cold
weather on battery range.

A: Many of our members get very good
performance in cold climetes. Naturally
keep batteriss warm, insulate and pack
tight, s=e "85" calendar. Keep car inside
when not in use, use heaters in battery
compartment. We will be showing some ideas
on this soon. How about sending us some?

TNX

Q: If N/I (Nickel/Iron)

good, where are they?

cost and
reports

is still a

batteries are so

cviellcHlliti e m e
we read, our
sources say there problem with

battery life.

Questions by Don Cheesman
S.E.V.A. Chapter Seattle. John
Anderson of ALCO Batteries was
our consultant

[€]
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ROLLS)| [HIS HAS BEEN THE SYMBOL OF
R{ EXCELLENCE IN GASOLINE CARS

FOR GENERATIONS PAST

LROYCEJ

= NIREBUCING -
A THE SYMBOL OF EXCELLENCE

NEEESC FRIC C ARG ORI HE
s PURE

ELECTRO AUTOMOQOTIVE IS PROUD TO INTRODUCE ITS NEW LOGO. WITH THE
ARRIVAL FROM BEIJING OF THE CHINA MOTORS. OUR LINE OF ELECTRIC VEHICLE

COMPONENTS IS COMPLETE. AND THESE COMPONENTS DESERVE THEIR OWN SYMBOL
OF IDENTITY.

A SYMBEL BF EXEELEENEE.
NO COMMERCIAL MOTORS OR GENERATORS THAT HAVE BEEN "ADAPTED"

FOR ELECTRIC VEHICLES. ONLY THE HIGHEST QUALITY COMPONENTS, SPECIFICALLY
DESIGNED FOR ELECTRIC VEHICLE USE. NO ONE ELSE CAN MAKE THAT CLAIM,

WHENEVER YOU NEED ELECTRIC VEHICLE COMPONENTS., LOOK TO ELECTRO
AUTOMOTIVE TO SET THE STANDARDS.

LOOK FOR THE SYMBOL OF EXCELLENCE.

ACCEPT NOTHING LESS.

FEECTIRO ATIOVICTN =

ELECTRIC CARS - CONVERSIONS - COMPONENTS
5040 SCOTTS VALLEY DRIVE
VOIS VALIE C a8 950066



MAKE A WISH |

What would you most like 1o have for

your electric vehicle”? A better auxiliary
battery”? A different kind of meter?

o

Now that our China Mators have arrived, we are preparing our new Electro Automaotive
catalogue--our wishbook. Our goal is to offer you the most complete line of electric vehicle
components available anywhere. and all of the highest quality.

To meet this goal, we need your help. Write and tell us what you would like to see
offered in our catalogue. If it's available, we'll try to get it. If it isn't, we'll try to find out
why not.

In return for your help, we will send you a catalogue when they are completed, and a
certificate good for a 10% discount on your first purchase from that catalogue.

WISHBOOK
5040 SCOATTS VALLEY DRIVE

Write to us at: ELECTRO AUTOMOTIVE §\
SCOTTS VALLEY, CA 95066

Helo us make your wish
cefine e
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EV Marketplace

(

SAFETY
ELECTRIC VEHICLE
CONTROLLER

SPECIFICATIONS:
e 100-500 AMP FOR 198§

e 24-120 VOLT

¢ 4000 HZ EFFICIENCY
e FULLY PROTECTED ;
e REGULATED COOLING FLOW

e SIZE —4"Dx8 Wx 12" L
(101.6mm x 203.2mm x 304.8mm)

e WEIGHT — 14.5 Ib.

e FULL LINE OF ACCESSORIES
AVAILABLE

SAFETY FEATURES:
 NON-GROUNDED SYSTEM
* ACCELERATOR INTERLOCK
* SOFT-START ACCELERATION
* HIGH-VOLTAGE DISCHARGED
WHEN OFF
* OSHA YELLOW ENCLOSURE
e HIGH VOLTAGE WARNING LABEL
* AXIAL FAN GUARD

CALL OR
WRITE FOR
DETAILS

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

RUSSCO - <

ELECTRO-MECHANICAL ENGINEERING

THE CONTROLLER DESIGKED FOR F.A.A. MEMBERS!
Genuine Willey Model 9 Controllers, 24-120
volts 450 amp at new low price $595. Also,
%300 amp $535, Manual included. Frank Willey
9722 Lindgren Ave., Sun City AZ 85373,

COMPLETE PARTS KIT with construction manual
for Willey Model 9 Controllers, 24-120
volts 450 amp, now $485, also 300 amp $425,
Brewer Associates, 21511 Deerpath Lane,
Malibu CA 90265,

FOR SALE
1869 TOYOTA PMC CONTROLLER, BALDOR MOTOR,
ON BOARD CHARGER, 16 TROJAN BATTERIES.
Built by El. Eng. J. Anderson at a cost of
$5000. Will sell for $1000 FIRM! J. (TED)
Benson, CALL (415) 992-5453.

6 3 3 36 3 H 3K ¥ KK

FOR SALE
72 DATSON 510 4 DOOR SEDAN WITH LESS THAN
2000 MILES SINCE CONVERSION.

BODY AND SEATS IN NEW CONDITION, WITH HEAVY
SHOCKS AND 5 NEW TIRES.

20 H.P. PRESTOLITE MOTOR, 400 AMP. WILLEY
8 SOLID STATE CONTROLLER, 16 GLOBE 1000
BATTERIES, 96 VOLT SYSTEM, WITH ON BOARD
LESTRONIC CHARGER AND TOW BAR.,

MUST SELL NOW
$8000 VALUE FOR $2000.

ABE BECKMAN (415) 328-0418

36 36 ¥ H 3 33 3¢ 3¢

FOR SALE
RENAULT ELECTRIC LEOPARD. 800 MILES
16-6V.+1-12V. BATTERIES. $3500 1980

ALSO

SEABRING VANGUARD CITI-CAR, 6000 MILES
B=6V, & 1=12V = $050" 1978 »
Chester E. Jones, 1116 Fairlawn Ct. Walnut
Creek, CA 94595 Call (415)939-2067.

3 36 3 3 3 ¥ ¥ ¥

FOR SALE
108/12 VOLT LESTERMATIC CHARGER $295 SAIED
'MOTAEI CALL (408)725-0849 SUNNYVALE.

36 36 ¥ 3 33 3¢ H ¥
% Errata; Feb. listed Willey's 300 Amp

@ $395 should be $535

ADS must be received with payment by the 10th

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
Trade, For Sale, etc. Mail to EAA 1249 Lane St.
Belmont, CA 94002




CAR SHOW & PARTS SWAP, MESA COMM, COLLEGE

MARCH 9&10 MESA

Participating in Jaycee RODEO & PARADE MAR. 9

INFO-Call Greg Whitney (602) 849-1872

"WHEELS FOR TEENS" SHOW MAR 30 CALL 262-4637

SEATTLE

THE SEATTLE ELECTRIC VEHICLE ASSOCIATION

WE ARE IN FORMED THAT S.E.V.A. MEETS ON
THE FIRST TUES. NOT THE SECOND AS SHOWN
IN OUR CALANDAR,

THERE WILL BE A SCIENCE CE.NTER SHOW, WE
HAVE NO DATE, CALL FOR INFO.

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

EXPO 86

IN MAY 1986 SAIED MOTAEI WILL DRIVE HIS
FIAT ELECTRIC & CLARENCE ELLERS WILL
DRIVE HIS ASTEC 7 HYBRID FROM HALIFAX
NOVA SCOTIA TO THE WORLD EXPOSITION AT
VANCOUVER, BC., WE MUST RAISE APPROX,
$10,000 TO COVER EXPENSES, ANYONE WHO
WOULD LIKE TO HELP PLEASE CONTACT,
CLARENCE 2892 MESQUITE DR, SANTA CLARA,
CA 95051

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

f Vej,l nfnsﬁlééhgg&%&.

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
Charles Dammers 301 439-1365

'MARYLAND: Baltimore Chapter

D. Michalski 301 289-7896
NEW JERSEY: Moorestown
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: Ro?ge River ter
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

-o-o-o—o-o-o—o-o.’i—oib—oﬁi-ibo-o-oﬁo-o-o-iﬁo-o-o-o-o-o-o-

EDITORS: - Walter Laski - John 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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