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THIS
DREAM

CAR
REALLY
RUNS

ED Ramirez could be on the verge of
fulfilling an American dream.

For the last 5 years, the 42-year-old
Dallas entrepreneur and several asso-
ciates have been developing an electric
automobile. Ramirez believes (and
some industry experts agree) that his
design is far superior to anything else
available today. What's more, his pro-
totype is ready to be built and sold
now, not in a year or two years like
other designs still on the drawing
boards.

With this in mind, Ramirez has al-
lowed himself to dream of producing
and selling his cars across the U .S., not
in head-to-head competition with De-
troit, but as a leader in a brand new
industry. But for the last year or so
Ramirez' promising dream has been
stopped dead in its tracks for lack of
financing.

Seated behind the desk in the com-
fortable offices of his firm AMECTRAN
(American Ecological Transportation),
Ramirez exhibits a combination of con-
fidence and frustration. His confidence
stems from the belief that he has in-
deed built a better product. The frus-
tration is because few people seem to
care.

---------- ~- -- ------
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"What makes our car different is that
we set out to build an electric car from
the ground up," Ramirez explains, corn-:
paring the AMECTRAN prototype to
others being developed by major auto
makers.

To prove his point, Ramirez ticks off
a list of engineering features which con-
tribute to the efficiency of his design.
Development of these involved a num-
ber of contractors including several ma-
jor companies that supply parts for con-
ventional cars.

"We had Goodyear design a special
tire to reduce rolling resistance and this
allows the car to have a greater range,"
Ramirez notes.

The 19-hp motor was built by Gen-
eral Electric according to AMECTRAN
specifications. AMECTRAN engineers
developed their own light-weight brake
system for the car.

The list of special design features
goes on including some that Ramirez
won't divulge for competitive reasons.
He says that it is this attention to every

-detail which allowed his company to
come up with an electric auto that goes
farther and faster than others.

But starting from scratch takes time
and costs money (so far, nearly $2 mil-

lion from private investors). And it will
require at least another $2 million be-
for the first AMECTRAN vehicle rolls
off the assembly line.

Others Had Failed
In an article on AMECTRAN in the

February 1978 issue of Dallas mag-
azine, Ramirez says a report that Jap-
anese auto makers could only produce
a 40 mph/50-mile range electric car
whetted his appetite to tackle the prob-
lem.

"I could not accept the fact that five
of the finest auto companies in Japan
along with all of their engineering
talent and all the funding available
couldn't do better than that."

So, the one-time owner of a com-
puter firm set out to build a practical
electric car. What he and his associates
came up with is a passenger car proto-
type that has reached speeds up to
100.4 mph with a range of 100 miles
at 55 mph. It can be recharged in about
8 hours using regular IIO-volt house
current.

The AMECTRAN vehicles have not
been tested by the Government. How-
ever, a recent article on the company
appearing in EV Focus, an international
electric vehicle (EY) newsletter pub-

AMECTRAN President Ed Ramirez
wants to put this car on the market
in 15 V.S. cities.
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lished by McGraw-Hill, compares
Ramirez' performance! claims with a
recent Government report on EVs.

"Indeed, based on the Department
of Energy's 1978 state-of-the-art report
on EYs ... Amectran's car clearly
leads the field."

Noting that while two other models
match AMECTRAN's combination of
relatively high speed with good range,
the article states, "No other car's ac-
celeration approaches the 12 seconds
to reach 55 mph claimed by AMEC-
TRAN."

A ride in the company's SIT proto-
type on a busy Dallas freeway seems
to confirm the performance claims.
With AMECTRAN Vice President Gus
Pellizzi at the wheel, the car moves
easily out into high-speed traffic.

Of course, this isn't news to Ed
Ramirez who has believed in his car
all along.

"The first time we took it out on
the expressway for a road test, it per-
formed so well that it has never been
back on the test track since," he recalls
with pride. Now the car is simply taken
out on the road when a demonstration
is needed.

Ramirez believes that an electric car
is ideal for commuters and other drivers
who make a lot of short, in-city trips.

"Most people most of the time drive
fewer than 50 miles a day," Ramirez
insists. "And they travel at speeds of
about 25 to 50 miles an hour. That's
perfect for an electric car."

Ramirez thinks that up to three mil-
lion electrics could be sold in the U .S.
each year. When he gets into produc-
tion, he expects to eventually capture -
at least 10 percent of the market, sell-
ing around 300,000 cars a year at
capacity.

The sales estimates are based on
an elaborate manufacturing/marketing
strategy that is ready to go into place
when AMECTRAN is capitalized. It
features a unique combination of man-
ufacturing and service operations at
regional facilities in 15 cities starting
with Dallas. Each one will cost $2 mil-
lion and will employ about 160 work-
ers.

What the AMECTRAN plants will
turn out is a futuristic-looking auto-
mobile complete with all the extras con-
ventional car buyers want. Called the
EXAR-l, it is the fourth AMECTRAN
prototype. It follows an earlier two-



passenger version, and two others called
the "yellow car" and the SIT.

Italian Design
If Ed Ramirez gets excited about the

engineering features of his product,
Ramirez is positively ecstatic about the
EXAR-1 body design. Crafted in Italy,
the acryllic fiberglass body has about
the same size passenger compartment
as a Cadillac Seville, weighs 3,200
lbs. and will carry 4 or 5 passengers.
The 19 horsepower motor is powered
by 24 six-volt lead acid batteries. All
electric functions are controlled by a
small, on-board computer.

Standard features include an AM/
FM/tape deck/CB radio console, air-
bags, aluminum mag wheels and air
conditioning.

What will all this cost? Ramirez says
he can build and sell the EXAR-1 for
less than $6,000. AMECTRAN believes
operating costs will average about one-
fifth what it costs to operate an internal
corn-busion auto.

If he could locate the necessary seed
money, Ramirez says he could start pro-
duction in 8 to 10 months and have the

AMECTRAN cars feature specially
developed tires that reduce rolling
resistance.
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first EXAR-l autos on the road in a
year or so. But that's where his dream
founders.

So far, Ramirez's auto has attracted
little attention outside of the relatively
small EV industry. The exception is
OMBE, where program resource spe-
cialists are working with Ramirez.

OMBE operates technology commer-
cialization centers at several locations
around the country. Three. of these
worked with AMECTRAN on its mar-
ket surveys and strategy. Center of-
ficials believe that Ramirez will be suc-
cessful in getting his project financed
and plan to assist in start-up.

A few large private companies have
expressed interest in AMECTRAN, but
were unable to come to terms with
Ramirez who hopes to retain control
of his company. There are possibilities
of Federal loans or grants from agen-
cies like the Energy or Commerce De-
partments or the Small Business Admin-
istration. But earlier, Energy rejected
an AMECTRAN proposal in favor of a
big auto maker.

So, for the present, Ed Ramirez'
dream of becoming a modern-day
Henry Ford must wait. And for the
Dallas auto maker, this is the toughest
part. '0

The AMECTRAN SIT model.

AMECTRAN President Ed Ramirez; right, and one ofthe firm's engineers,
check out the SI T prototype.



WORLD GUIDE
TO BATTERY-POWERED

ROAD TRANSPORTATION



WORL.D GUIDE
TO BATTERY-POWERED

ROAD TRANSPORTATION

/

COMPARATIVE TECHNICAL AND
PERFORMANCE SPECIFICATIONS

Compiled by
JEFFREYM. CHRISTtAN

Executive Editor
Gory G. Reibsomen

Publisher
George P.Lutjen

Newsletter Publishing Center
McGraw-HiII Publications Company

1221 Avenue of the Americas
New York, N.Y. 10020



I,r--..

WORLD GUID£ TO DATTERY·POWERED ROAD TRANSPORTATION INTRODUCTION

Profile of
the industry:

There is still another distinction to
be made between vehicle types.
This is between vehicles that are
conversions of existing gasoline-
powered vehicles and those that
have been created "from the ground
Up.II <;:,g,,!versions ....benefit in that
m any of their components .are._l!!.ass
produced .and~sse!l1bled, thus Jo:w'~'=.-
ing their costs of production_"<l.!!d
servicing. Manufacturers of "gro!!!!d
up" vehicles are not locked into
using any particular componen"~....Qr
type. of component, thus freeing
them to choose more efficierlt parts
arid".ilesigns. Proponents of ground-
up vehicle designs point out that
their vehicles have been designed
expressly for electric propulsion
and thus are overall stronger and
more efficient than conversions.
Furthermore, among ground-up de-
signers . there--is further division~ ..
as m anufacturers such as Am ectran.llllll[""
poTnf-ouT1hat every component of
tlieTrVefllCfesti"iS be e n red es ign ed
for use in that particular elect[ic
car J while other m anufacturers use
components as large as chassis and
suspension systems from convention-
al vehicles, for their ground-up
d~ns_. Of the vehicles in this
book, 59 are conversions and 67
employ some form of a ground-
up design.

ltalv's Fiat and the Japanese firms,
such as Suzuki and Daihatsu, for
exa mple, have developed detailed
plans for introducing their
electric vehicles. Interestingly
enough, most of the large, pro-
fessional organizations involved
with EVs plan to enter the field
first with vans and trucks, which
can be used in fleet operations
where they can be controlled and
ser vic ed carefully. Also, fleet
operations are likely to buy more
than one vehicle, thus increasing
the possibility of multiple-vehicle
orders for the manufacturers. Other
large corporations working directly
with vehicles are Ford, General
Motors, and C hrys ler in this coun-
try. In Japan Daihatsu,Toyo Kogyo,
and Suzuki are aggressively devel-
oping EVs. In Italy Fiat is pre-
paring to market a passenger EV
around 1983. In Germany Volkswagen,
Daimler-Benz, and Messerschmitt-
Bolkow-Blohm all have either
production vehicles or prototypes
they are developing. Fr an c e ls
Peugeot, Renault, and Thomson, the
electronics firm, all have proto-
type vehicles.

At the other end of the spectrum
are the small entrepreneurs, many
of which have no formal plans.
These companies characteristically
suffer from a lack of capital and
marketing finesse, which leads the m
to ignore fundamentals of creating
an accepting public for their
product, concentrating instead on
securing enough funds to finance
the completion of a handful of
vehicles which they hope to sell
through word-of-m outh methods.

~

These firms often specialize in
electric or hybrid passenger cars.
Some small makers, notably P.G.E.

---",.. andAili"ectran, do have extrem~
well organized plans, however.

The range of companies involved in
the electric vehicle industry
represents a remarkable collection
of corporate entities. The list
includes General Motor's, the
w or ld+s largest corporation in
terms of sales; three-person
operations in Southern California
and Florida; and a government
agency in India. This book, which
details only those companies with
vehicles now or soon-to-be avail-
able for purchase, excludes some
firms ready to appear on the scene.
Even so, ,it contains reports on 126
vehicles 'made by 68 companies
spread around the world in 14
countries. With such a diversity
of companies, it is only natural
that the approaches they take
toward developing and marketing
their products varies greatly.

Government
involve m ent: As mentioned earlier, in the U .S. the

Congress in 1976 mandated the Dept.
of Energy (then named the Energy
Research and Development Admini-
stration) with the responsibility
to help create a viable electric
vehicle industry. Under public law

5
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Production
history:

Use history:

Collection
of data:

Max, speed:

VEHICLE HISTORY

Information pertaining to the
research, develop m ent , and pro-
duction for sale of vehicles is
recorded in this section. So m e
vehicles such as British dairy
delivery trucks, known as milk
floats, have been manufactured
for nearly 40 years, while most
EVs have relatively little pro-
duction history. Information
concerning earlier prototypes
designed by the company often is
included. This inform ation appears
when the production model being
reported on is a direct out-growth
of that earlier work.

Some manufacturers provided informa-
tion concerning the number of their
vehicles purchased by particular
users, and on the performance and
operating results these users have
experienced with their vehicles.
Such data is recorded in this
section whenever it is available.

licensing: Laws regulating the licensability of
vehicles vary from country to
country and from state to state.
In general, whether a vehicle is
licensable for road use in the U.S.
on major thoroughfares is mentioned
here, since American laws con-
cerning road worthiness are among
th e most strin gent. Member
countries of the European Economic
Com munity have standardized their
licensing laws, so that a vehicle
certified for use in one EEC
country also is licensable in all
other EEC states.

In the U .5. Some electric vehicles
are prohibited from using inter-
state highways and other limited-
access roads, while others are
granted licenses as motorcycles
rather than as cars. H-M-Vehicles'
Free-way Electric, for example,
is licensed as a car in some states
and as a motorcycle in other
jurisdictions.

PERFORMANCE SPECIFICATIONS

There are, the manufacturers of
these trucks contend, no reasons
to overload their vehicles with
power capabilities that they never
will need. It only adds to the cost
of the vehicles.

~At the other extreme is Arn ectr an's
Exar-1, the fastest automobile in
this book with a m axi mu m speed of
85 m ph. Other EVs with notably
high top speeds are Western
Research's Lektrikar 11, with a top
speed of 75 mph, and Unique Mobili-
ty's Electrek car and van, Electric
Auto Corp's Electric li m ousine ,
and J MJ Electronics' Omni Electric
and Electric Dodge D-50-all with
70-mph top speeds.

Cruise speed: Typical . .cruising speeds for EVs also
are anywhere fro m 30 m ph to 50
mph, although cruising speeds

Unless otherwise specified in the
Com ments section at the end of
each vehicle report, performance
data provided in these reports were
either generated by tests conducted
by the manufacturers or, in the
case of new models, represent
theoretical estimates.

The maximum speed of most electric
vehicles is between 30 mph and
50 rnph , Many vehicles are designed
for around-town use and thus are
not capable of highway speeds.
There are several exceptions to
this range of maximum speeds,
however. At the low extreme are
many delivery trucks built in Great
Britain and The Netherlands. The
Spijkstaal 3000 has an ll-mph top
speed and Crompton Electricars'
E Range has a top speed of 15 mph ,

11
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be it manual, automatic, or conti-
nuously variable, the overall
differential ratio is recorded. The
continuously variable transmission
is a relatively recent innovation
through which power is more accu-
rately transmitted from the motor
to the wheels. It permits the motor
to run at a constant, optimum
speed, thus avoiding wasting
energy.

Tires: Most manufacturers now use radial
tires on their electric vehicles,
since radials have the lowest
rolling resistance of any tires
currently available. Rolling
resistance, described above, is the
amount of friction created by the
tires, wheels, and wheel bearings
as the vehicle moves. Tires are
the source of most of this resis-
tance. Because electric vehicles
must bear a heavy load of lead-acid
batteries, m anufacturers are
interested in decreasing as much
as possible the rolling resistance,
which in turn reduces the energy
consumption of the vehicle. The'
two major means of reducing this
resistance is to increase the air
pressure inside the tires and to
reduce the load. While increasing
the tire pressure can be dangerous,
since electric vehicles generally
do not travel at high speeds the
danger of a blow-out due to over-
inflated tires is diminished. Many
manufacturers now inflate their
tires to around 35 psi, a higher
pressure than tires on conven-
tionally fuelled vehicles are.
Goodyear meanwhile has developed
a variation of its elliptic tire
with low resistance expressly for
EVs.

, '"

Brakes: Electric vehicles use the same types
of brakes as do conventional
vehicles. Most common is the use
of hydraulic disc brakes on the
front two wheels and hydraulic drum
brakes on the rear wheels.

Instruments: Typical instrumentation in EVs
includes most of the standard
devices found in conventional
vehicles, including a speedometer
and an odometer. In addition, EVs

usually have an a m m eter and a
voltmeter attached to the traction
batteries, to monitor the flow of
power through the system. Some
vehicles have ammeters on their
auxiliary battery system as well.
Most vehicles now have some type
of state-of-charge meter to give
the operator a sense of how much
mileage is left in the b atter ies'
charge. State-of-charge meters are
still in an early stage of devel-
opment, however, and are not as
accurate as manufacturers would
like them to be. More sophisticated
vehicles have other instruments,
such as motor temperature gauges.

Body: Nearly half-59 out of 126-of the
vehicles in this book use the
bodies. chassis, and much eo mpo-
nentry of conventional gasoline-
powered vehicles. The Volkswagen
Rabbit and Dodge Omni are used
by several manufacturers, while
several large automakers currently
are using bodies of their mass-
produced vehicles for their
electrics. Examples include General
Motors, Volkswagen, Fiat, andToyo
Kogyo. Of the remaining vehicles-
those that use original bodies-a

'wide variety of materials are used.
Seeking reduced vehicle weight, and
thus improved mileage, many EV
makers have turned to aluminum and
fiber glass for body materials,
while others still use sheet steel.

~ Amectran uses high-impact Kevlar-
reinforced acrylic for its Exar-F's
body. Marathon Electric Car uses
a special Alucabond aluminum and
polyethylene bonded material for
the body of its C-360 van. Electric
Passenger Cars and Vans uses a
special polyurethane kinetic safety
vehicle body consisting of a
flexible' polyurethane envelope
filled with polyurethane foams of
various viscosities. These enve-
lopes form a protective skin around
the standard Ford Pinto body, used
by E P C/V on its Hum m ingbird Hybrid
Mk IV, which absorbs energy during
a crash. The chassis of most EVs
are made out of tubular steel and
iron in the same way as are chassis
of conventional vehicles.

18
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Exar-l
Electric passenger car
U.S.

Name/model:
Type:
Seating:
Doors:
Status:
Base price,
single unit:
Base price,
fleet sales:
Standard
equipment:

VEHICLE DESCRIPTION

Exar-l
Electric passenger car
Five
Two
Production prototype

Approximately $6,000

Approxi mately $6,000

Electricsunroof, tachometer, AM/FM
stereo radio with tape player,
batteries with self-watering
sy s t em, 40-c h ann e I CB r a d i0 ,

carpeting, air shocks, air
conditioning, heater/defroster,
Kevlar acrylic body desi gned by
Frua, power-assisted steering, disc
brakes on all four wheels,
regenerative braking, tinted
'windshield and windows, special
Goodyear tires with low rolling
resistance, m ag wheels, eo m puter
diagnostic syste m, onboard charger,
clock, air bags, full instru m enta-
tion.

Options:

Colors:

Unique
features:

Safety
features:

The Exar-l will not have options.
All improvements are intended to
become standard equipment.

Black, White, Blue, Yellow, Red,
Green, Bronze, Silver.

K evlar body parts with low
replacement costs, air shock and
air jack system, special tires,
diagnostic eo m puter, 4130 c hro m-
alloy steel chassis, air bags.

Devices prohibit starting the car
during charging, isolate the
chassis during charging, and
prevent prolonged overcharges. A
low-speed audible warning is emit-
ted by the car below 27 mph in
forward and reverse •. The propulsion
system is fuse protected. Air bags
and seat belts are standard passen-
ger restraints. Other safety
features include padded dash and
knee guards, energy-absorbing body
panels and steering column, safety
glass, and internal roll-bar.

22
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Availability:

Delivery:
Dealer prep:
Terms:

D ealerships:

Production
history:

Max. speed:
Cruise speed:
Crjris e range:
Start-stop
range':

Length:
Width:
Height:
Wheelbase:
Track:

. Ground
clearance:

Curb weight:

SALES AND SERVICE

The company hopes to beginning taking
orders for the Exar-1 by the end
of 1979, with first deliveries
planned for late 1980.

Sold on a delivered basis.
None
Cash, six-year company financing

plan.
None established or planned.

Sales to
ind ividual s:
Warranty:

VEHICLE HISTORY

Amectran has produced a number
of prototype electric vehicles
since 1973, one of which was
clocked at more than 100 mph.
Included in this series of
prototypes was Am ectr an's SIT
vehicle, which was completed
in 1977. The S/T, which still is
used to shuttle visitors at high
speeds from the Dallas airport to
Amectran's offices, has a top speed
of more than 85 mph and a lOO-mile
range at a constant 55 mph , It
accelerates 0-55 mph in 12 seconds.
Verification of the SIT's perfor-
mance has . been made by several
independent sources. Am ectran
clai ms that it is able to obtain
these seemingly impressive perfor-
mance data through the continual
testing and experi menting with
every aspect of its vehicles'

Licensing:

Yes
Most items such as the body,

chassis, bearings, and drive train
will carry a form of limited 20-
year guarantee. Standard warranties
on other components will apply,
although Amectran will handle re-
placement and/or repair of parts.

design. In this way Amectran says
it is able to tap the newest
innovations of high tec hnolo gy.
Examples that company president
Ramirez gives of this care and
precision include more efficient
axle, brake, and suspension de-
signs. Development of the Exar-1
began in 1977. The car will use
a body desi gned by P ietro Frua,
the Italian m aster designer who
previously had created such auto-
mobiles as the Rolls Royce Camargue
and the Maserati Kyalami. The
production version of the Exar-1
will differ from the prototype in
several ways, including the use of
an acrylic body in place of the
prototype's steel body. Som e
eo mponentry also is scheduled to
be changed.

Fully licensable.

PERFORMANCE SPECIFICATIONS

85 mph
55 mph
75-100 miles at 55 mph

NA

G radeability:

Acceleration:

Approximately 75 mph on a 15% grade

15 30 60 mph

Battery
weight:
Gross vehicle
weight:
Payload:
Doors:
Battery
location:

23

NA 12 secondsNA

TECHNICAL SPECIFICATIONS

1,800 Ib
!

4,000 Ib
1,000 lb , including five people
Two

Batteries are located in the front
and rear of the vehicle, beneath
the hood and under the trunk.

181 in
69 in
51 in
106 in
Front •• 58.3 in
Rear ••• 57.9 in

6 in

3,000 Ib
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Motor:

Batteries:

Controller:

Charger:

Dri ve train:

Tires:

Energy
consu m ption:
Cost of
operation:

Safety
standards:

Exar-l

COMPONENT SPECIFICATIONS

18-hp series wound General Electric
DC motor with internal fan ventila-
tion. Weight is 225 lb.

24 six-volt lead-acid batteries
with single-point watering and gas
recombination system. Fan
ventilated. One 12-volt auxiliary
battery is connected to the propul-
sion system via a DC/DC converter.

The controller is a combination of
General Electric and Cableform
units, modified by Amectran. The
company will not release details on
the unit. Regenerative braking.

Onboard solid state charger with
automatic charge controls, built by
Amectran.

Four-speed semi-automatic trans-
mission.

Goodyear HR 78-15 high rolling

Brakes:

Instruments:

Body:

Bumpers:

Heater:

resistance tires, inflated to 40
psi. The tires were desi gned for
electric vehicles.

H urst disc brak es on all four
wheels.

Co rnputer-controlled voltmeter, state-
of-charge meter, tachometer, clock,
a m meter. Digital disp la y for
battery condition, lights, battery
water level, brakes, etc. Speedo-
meter markings in mph and km/hr.

An acrylic-reinforced Kevlar body on
a 4130 chromalloy steel chassis,
by Am ectran will be used on the
production model, although the pro-
duction prototype will have a steel
body.

Shock-mounted energy-absorbing
bumpers.

Stewart-Warner gasoline heater.

OPERATIONAL AND THEORETICAL DATA

NA

NA

Battery as
% of GVW: 45%

GOVERNMENTAL CONSIDERATIONS

Expected to meet all Federal Motor
Vehicle Safety Standards.

DOE self
certification: Certification submitted Sept. 12,

1978.
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MANUFACTURERS

Address:

Telephone:

Contacts:

Company
bac kground:

AMECTRAN approach toward electric cars,
planning to m arket the expensi ve-
looking, high-performance Exar-1
at an affordable price. He has
taken all aspects of production and
marketing into consideration. Plans
existed more than a year before
planned market entry covering even
the m 03t m inute details of adver-
tising, fabrication, servicing, and
distribution of the Exar-1. This
comprehensive plan calls for
establishing a series of 15 medium-
sized assembly plants throughout
the U .5. and using seed money from
investors to secure government
guaranteed loans from such agencies
as the Dept. of Agriculture, the
Economic Development Administra-
tion, and the Sm all Business Ad-
ministration. Amectran intends to
be in production by late 1980, and
expects to produce 75,000 cars
within the first 30 months of oper-
ation. By the fifth year, the
Ramirez scenario has it, Amectran
will be producing 300,000 cars per
year. This plan's boldness has
attracted some critics, who predict
the company will be unable to live
up to its claims. However, numerous
independent authorities have ridden
in prototype Am e c tran cars and
attest to the vehicles' capabili-

8585 N. Stem mons Freeway
900 Twin Towers South
Dallas, Texas 75247

or
1919 Pennsylvania. Ave., N.W.
Washington, D.C. 20006

In Dallas: (214) 638-8631
In Washington: (202) 861-0366

Edmond X. Ramirez Sr , , president
August J. Pellizzi lr , , vp
Betty Guffey. exec. administrator
Elliot C. Small, vice president,

government relations, Washington
Lillian Huff, vice president, nation-

al civic relations, Washington
Robert Blansky I advertising repre-

sentative, New York City

Amectran-the name stands for Amer-
ican Ecological Transportation-was
created in the early 1970s to
develop and market electric
yehicles. The number of people on
Arn e ctr an's staff varies from six
to 30, depending on the work in
progress at the time. Amectran's
president Edmond Ra rnir e z is the
first EV maker to have developed
a comprehensive and aggressive
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"Big D's" futuristic skyline seemed an appropriate backdrop for a futuristic car,
one that may become the car of the 1980s and beyond. We are speaking of the
electric automobile. This month, in "What Ever Happened to the Electric
Automobile?", associate editor Tom Walker analyzes reasons for the delay in

fliiiiiiiiiiiiii1iiiiiiiiiiiiiiiiiiiiiii".-::;,..;;;.,iiiiiiiiiiiiiiiiiiiii1 perfecting and manufacturing this wonderfully economical invention as well as
prospects for, and problems attending to, its mass acceptance. The man on the
cover is Edmond X. Ramirez, founder of Dallas's Amectran Corp. and father of
the Amectran Exar-1, the splendid electric car beside him. Photo by Boyce
Graham, Dallas.
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By Tom Walker

It's alive and well. In fact, it's never looked or driven better.
But somebody up there doesn't like it. Who?

n Tuesday,
July 14, of
this year, I

had an experience I
assume relatively few
of you have had. It was
unforgettable, and I
have to share it with
you. I joy-rode for half
an hour in an elec-
trically powered
automobile and felt,
like some astronaut, as
though I'd taken a
Giant Step for
Mankind.

The car, a pro-
totype, was blue, sleek, and sporty, along the
lines of the Maserati Khlami. It was designed by
Italy's Pietro Frua (who has also designed Lam-
borghinis and Ferraris) for BMW, but the Ger-
man manufacturer rejected the design because
they considered it too racy, and the electric-car

company picked it up.
The car seats five per-
sons, with two com-
fortable bucket seats
and lots of leg room in
front. The only things
turning the key ac-
complishes are to
unlock the steering
wheel and turn on the
dashboard computer
controls, which then
give a readout: direc-
tions on what to do.

The controls first
direct you to enter the
starting code, known

only to you and yours. It's a security and safety
measure; you press some buttons on the
keyboard to enter the code, and if you botch it,
you start over. Botch it again, start over again.
Botch it four times, though, and the computer
decides you're in no shape to drive this car, and
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everything shuts down. You can over-
rule the computer if you choose to and
start the car anyway, but if you do the
horn will blare and lights will flash and
you'll wish you hadn't.

After you've entered the starting
code, you simply shift into gear and
drive off. The shifting is and isn't stan-
dard. You may shift if you want, but
you may also put the car into third and
leave it there. Also, there's no clutch to
.depress. You simply let up on the ac-
celerator when you shift.

The first thing that will strike you as
you're driving the car is its eerie
quietness. I couldn't get used to it. It's as
if the hood were hollow and the wheels
not touching the ground. It's almost too
quiet. The car makes just two noises
unless you have the AM-FM radio or
tape deck on or your elbow on the horn.
One noise is an harmonic, quiet yet
audible. It's a low-frequency pitch
that's activated at speeds under 27 miles
per hour for no other reason than to let
people know you're coming. The other,

which sounded to me like the clicking of
a taxi meter, emerges from the
regenerative braking system, whose
function is to return power to the bat-
teries as you decelerate, causing the
motor to act as a generator.

The car ran smoothly and felt in-
credibly light. I was amazed. The proto-
type weighed 4,915 pounds, but the pro-
duction vehicle will weigh 2,000 pounds
less, because unlike the prototype it
won't be made from steel but from
Kevlar, a lightweight acrylic petro-
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chemical. The car reached speeds as fast
as 80 miles an hour and accelerated
from 0 to 60 in 12 seconds.

If one of its tires (specially designed
by Goodyear) went flat, the operator
assured me, we could continue to drive
for a while anyway. A battery gauge on
the dashboard, coded in red, yellow,
and green, told how much juice we had
left before we had to recharge. (Position
5 of the computer controls will tell the
same thing.) When we got close to 80
mph on Dallas's LBJ Freeway, I started

to tense, but the operator assured me it
was not to worry.

The options available on the controls
are called the "menu." They tell what
condition the vital features of the car-
lights, brakes, cylinder, battery charge,
battery water-are in at any time. One
option is called "climate control": you
can program the computer to have the
car attain and hold a given temperature
at a given time on a given future date.
Another option is called "quarter-mile
range": put the computer into this con-

trol and the car will run for a quarter-
mile-long enough for a lot attendant
to park it and drive it back to you-
without the key or starting code in
operation. That way, he can drive your
car without learning the secret to start-
ing it. Still another computerized con-
trol indicates how many rpm's your
motor is making.

This electric car is equipped with a
specially designed Japanese air-
conditioning unit, and with a two-
gallon gasoline tank for the heater.



There is a storage trunk in back. Bat-
teries are located in back also, as well as
in front. Driven at 55 miles per hour,
this car will travel almost lOO miles
before you must recharge it. You do so
simply by plugging it into an electrical
outlet. Charging time is eight hours on a
II Ovolt current (the standard one), five
hours on a 220 (the kind you plug your
washer and dryer into).

And here's the best thing of all. The
charge costs approximately one dollar.
What kind of gasoline-powered car will
carry you lOOmiles for one buck?

It sounds too good to be true,
doesn't it? Maybe it is. The
electrically powered automobile.

is certainly not a new idea, and yet the
American government and American
car manufacturers-indeed, the
American motorist-seem to regard it
as one whose time has not yet come.
Take, for example, the electric car I
rode in, the "Exar-L." The prototype
was made by a Dallas-based company
formed in 1973 called Amectran. It's
the third electric--car prototype Amec-
tran has come out with, and yet the con-
cern and its founder-braintrust, Ed-
mond X. (Ed) Ramirez, a Dallas-born-
and-bred computer wizard, have yet to
put a single car into production. That
seems all the more incredible in light of
the fact that for the past five years, at
least, Ramirez's prototypes have re-
ceived more national publicity than any
other electric--car project in the works
anywhere.

The first ancestor of Ramirez's
Exar-I was a prototype called "The
Yellow Car." According to the Depart-
ment of Energy's 1977 State of the Art
Report on Electric Vehicles, it had a top
speed of 70 mph and a range of 100
miles at 55 mph. Ramirez sought to
amend these statistics, claiming that his
car would actually go as fast as lOO
mph-a remarkable figure for an elec-
tric prototype that weighed over 4,000
pounds. In any case, owing in part to an
unsightly appearance (it looked like a
Gremlin that had been assembled by a
blindfolded Woody Alien), the Yellow
Car never made it to the factory.

Ramirez and Co. followed it up with
another late-seventies prototype, the
"SIT." Constructed from AMC body
parts, it was designed to convert readily
from a mid-sized hatchback sedan to a
small pickup truck. Though better
looking, the SIT fell a bit behind the
Yellow Car performance-wise, and it,

too, never saw the light of day on a pro-
duction line. American Motors,
originally interested in manufacturing
it, was finally uninterested.

Undiscouraged, Ramirez continued
to solicit investors, the most notable of
whom was the singer Pat Boone, for the
invention, design, and manufacture of a
third prototype. This time, Ramirez
pulled out all the stops. He called the
new car the Exar-I, after his initials.
"Nobody would buy a 'Ramirez,' " he
told the journal Nuestro. "They'd be

wheels; Goodyear HR 78-15 low roll-
ing-resistance tires, inflated to 40 psi.;
and shock-mounted energy-absorbing
bumpers capable of withstanding a
7.5-mph impact.

For a time it appeared that Rarnirez
would realize his dream at last. Some
Senate hearings in 1979with the Depart-
ment of Transportation (see box) boded
well for him, and the DOT seemed
friendly and cooperative. He applied
for government loan' guarantees-
something entirely different from

"The electric automobile is certainly
not a new idea. But the government,
car manufacturers, and American

motorist stubbornly regard it as one
whose time has still not come. "

waiting to see if tamales came out of the
-exhaust pipe." He bought the design
Pietro Frua had submitted to BMW. He
conscripted Harold Chenault, chief
electronics engineer at Texas In-
struments, to engineer his project. He
commissioned Goodyear to develop a
low rolling-resistance tire that a
lightweight car could continue to drive
on even after it flatted. He investigated
the possibilities of Kevlar as a body
material, and found it to be far lighter
than steel and amazingly impact-
resistant; moreover, the car's color
could be pigmented into the Kevlar,
rather than painted on, so that nicks and
scratches could not take paint off the
car. Kevlar was also desirable from the
standpoint that as a petrochemical
derivative, it would not be frowned on
by the oil industry, and so maybe the car
wouldn't either.

Ramirez's Exar-I was in no way a
conversion. It would be built from the
ground up, with every concept of the
electric automobile in mind. Ramirez
put his extensive background in the
computer industry to good use for the
car's computerized--control dashboard.
Body colors would be black, white,
blue, yellow, red, green, bronze, and
silver. The car would contain 24 six-volt
lead-acid batteries, with a single-point
watering and gas recombination
system; a four-speed semiautomatic
transmission; a 4130 chromalloy steel
chassis; Hurst disc brakes on all four

government assistance or subsidy-and
they seemed to be forthcoming. The
City of Berkeley, Ramirez claims, asked
to test the car for the Department of
Energy when it went on tour in 1980,
and Berkeley's response was so favor-
able that it gave Ramirez the keys to the
city and immediately began making
plans for an Exar-I plant there.

Ramirez's dream plant would imple-
ment the ultramodern principles of
Japanese plants rather than what he
considered the obsolete principles of
Detroit ones: workers would be rotated
so as to participate in the whole process
of building the car rather than just one
or two; each step of production would
be reported into a computerized key-
board, so that the exact stage of every
car could be quickly ascertained at any
point. Day care centers would be pro-
vided for the children of female
workers. And if a crew finished a job
ahead of schedule and the work was
sound, that crew was through for the
day, week, or whatever, regardless of
what time it was.

But 1980 was also the year things real-
ly began to go sour for Ramirez, and
now, once more, the Amectran project
resembles a silver lining encompassed
by a dark cloud. The government-
guaranteed loans that had seemed so
certain during the Carter administration
seem most uncertain under the current
one; a new route will have to be pursued
for the company to get the millions of
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c c cl ask you, ' says Ramirez, chow a
little Mexican American nobody from
a poor section of Dallas who didn't

even go to college can invent a car that
the big Detroit companies can't?' "

dollars in loans it needs to build fac-
tories and produce the automobile.
Similarly, the people who wanted to
build the Berkeley plant are no longer in
power there, says a Ramirez spokes-
man, and the people who've replaced
them will have to be sold on the car.

Worse still, Ramirez insists that in-
cidents have befallen the Exar-I in the
past year that bespeak sabotage. Last
fall, he claims, arsonists tried to
firebomb his prototype in Los Angeles;
some goons tried to pick a fight with his

people at an automotive show in
Chicago; and a West Coast newspaper
journalist who was primed to praise and
endorse his car in print was threatened
with firing if he did. (The journalist,
Ramirez adds, wrote a false, unfavor-
able report on the car instead.)

Ramirez also feels that the cautious,
skeptical Department of Energy has
dragged its feet on testing and endorsing
his car even though members thereof
have ridden in it and found it to surpass
even his most exalted claims. About the
DOE Ramirez is unabashedly bitter:
"They [the DOE] are made up of the
biggest bunch of lunatics, nincom-
poops, and incompetents this country
has ever seen. And now that I've given
you my compliments about them,let me
add that I feel they have no integrity, no
concern that their job be done properly. "

He is no more charitable toward
Detroit: "The shame our automobile
industry has put our country into is
astronomical. They haven't changed
their production techniques in the last
sixty years. American Motors is selling
out to the French, Chrysler's looking
for anyone to buy them out, Ford is in
trouble, and GM is hanging on by its
teeth. And yet they won't change.
That's a horrible condemnation of an
industry that at one time was the glory
of the world."

What is Ramirez getting at? Does he
feel there is a conspiracy involving the
DOE and Detroit against his little car?

"No," he replies. "I am not a con-
spiracy theorist. There is no organized
effort to stop us. I can't believe Detroit
is behind this-they don't need to make
me into a Ralph Nader. One should be
enough for them. But certain people are
dragging their feet on the electric-car
concept. I ask you this: how can a little
nobody Mexican-American guy from a
poor section of Dallas who didn't even
go to college come up with a car that the
big Detroit companies, with all their
millions, can't invent? If I can make a
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by the energy shortages of the decade
just past. In 1976 Congress passed the
Electric and Hybrid Vehicle Act, which
called for the development of vehicles
not dependent on oil. The country's
electric utilities, smelling a few (or
perhaps many) dollars more for them-
selves, also pressed for electric-auto
development.

The U.S. government may not have
done much to encourage Ed Ramirez's
Exar-l , but it has offered a lot of help in
the form of research-and-development

velop a better battery for the EV is Gulf
and Western, a conglomerate that man-
ufactures a cornucopia of industrial and
consumer products but is better known
to the man on the street as the owner of
Paramount Pictures. In 1980 G&W in-
troduced a zinc-chloride battery system
which its president, David N. Judelson,
immodestly called "one of the most
meaningful developments since the turn
of the century." The New York Times's
"Business Day" section described the
G&W system as a "complex assembly

r-------------------------------------------------------.----

"Detroit hasn't really pushed
to develop the car; the government

hasn't pushed anyone but Detroit to;
and the public is still wary of it,

indifferent to it. "

contracts and loan guarantees to
Detroit's Big Three to come up with an
EV. The response of the Big Three has
been underwhelming. According to a
recent New York Times article,
Chrysler does not seem interested in the
EV concept at all; Ford has all but
dropped the idea, preferring the con-
cept of alcohol as an alternative to
petroleum-based fuels; only General
Motors is still actively researching and
testing the EV, but they don't seem in
any great hurry. Forthe pastthree years
they've been working on a zinc-nickel-
oxide-powered battery, which would
give more power and range than the
lead-acid batteries electric cars have
conventionally contained. Three years
ago GM predicted it would have a car
with such a battery, a SO-mph top speed,
and a lOO-milerange (per charge) ready
by the mid-eighties. At present their
projected date is 1988. In 1988 who
knows what it will be.

In the meantime, small independent
companies across the country have de-
veloped, produced, and sold a few
thousand electric cars, but it may take a
model from Detroit to capture the inte-
rest and fancy of the American driver.
"The electric car will gradually come
into its own," a marketing executive for
GM told the Wall Street Journal three
years ago. "It just won't be a revolu-
tion. "

A company that's been trying to de-

of pumps, storage tanks, heat ex-
changers, cell stacks, and a separate
recharger the size of a refrigerator."
Here's how it works." A zinc-chloride
solution is pumped through graphite
cells the zinc is deposited on. The
chloride escapes as a gas that's sucked
away, cooled, and "stored in an indepen-
dent tank. Then the chilled chlorine
solution is pumped back to the cells,
where its reaction with the zinc engend-
ers the electricity that powers the car.

Why should Americans at least con-
sider driving an electric car once the
vehicle is available on the mass market?
For several good reasons. One, since
EV's don't require liquid fuel, our
dependence on imported fuel and on
our own diminished reserves would be
greatly lessened. A patriotic motive.
Two, based on current gasoline prices,
the electric car would cost between one-
fifth and one-sixth as much to power as
the conventional car does. Three, the in-
ternal combustion engine is noisy,
filthy, and infernally complex, whereas
the EV is quiet, emission-free, and
relatively simple.

Four, except for a few expensively
produced models, the electric car will
cost a lot less to buy than the gasoline-
powered one. And why shouldn't it?
It's got a whole lot less inside, and by its
very nature it's going to be lighter and
smaller and more compact. No EV
should require spark plugs, a dis-

tributor, a crank case, pistons, a
radiator, a water pump, a fuel pump, a
carburet or , hoses, an ignition, a fan
belt, valves, a muffler, a tail pipe, an air
filter, an oil filter, a condensor, or
points.

Some other countries have caught on
to its advantages already. In Europe
and Japan, where gasoline costs more
than in the U .S., EV's are already in use
as delivery vehicles. And in our own
country some states have already caught
on. In Colorado, an ecology-minded
state, the purchasers of electric cars
have been offered not only rebates but
also lower electrical rates at night.

Nevertheless, Detroit has not really
pushed to develop the car; the govern-
ment has.not pushed anyone but Detroit
to develop it; and the public is still wary
of it, indifferent to it, despite the
miseries caused by inflation, OPEC,
and energy shortages in the seventies.
"The American people," says one
auto-industry spokesman opposed to
EV's, "are profoundly conservative
where matters of lifestyle are con-
cerned. Their philosophy is 'Unless it is
necessary to change, it is necessary not
to change. '.They're afraid of the change
implicit in having to juice up their car
every night. They'll miss our gas
pumps. They're terrified of the prospect
of being stranded along some lonely
road in an electric car with a bunch of
dead batteries."

Actually, the public is wary for
sounder reasons than those. Foremost
among them is the EV's lOO-mile-tops
range, which is fine for a "city car" or
"commuter car" making in-town trips
in the home-work-supermarket-church
route, but it's no good for long-range
travel. The EV thus becomes a "second
car," something lots of American
families don't have and never will,
because they can't afford one. Says Bill
Graham, automotive editor for the San
Antonio Express, "The key is that the
inventors and manufacturers have not
yet been able to offer an electric car that
gives the desired range. I think EV's
must get up to the approximate range of
a full tank of gas before people will take
them seriously. Even if they could just
get up to, say, a two-hundred-mile
range, I think the public would strongly
consider them."

Buddy Diebel, automotive sales
supervisor for the San Antonio Light,
agrees: "I think there will be a niche for
EV's, because they are clean and quiet.
But a lot of work remains to be done on
their battery system and their range-
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especially in Texas and the Southwest,
where we have wide-open spaces and
people like to drive out of town a lot.
They need to have on-board alternators
and rechargers." And Jim Robinson, a
Texas Ford salesman who sells electric
cars (with converted Ford Escort
bodies) that cost as much as $15,000
apiece, opines, "They [EV's] will never
present a threat to the combustible-
engine car until they can increase their
range to two-hundred miles at forty
miles an hour. "

Says Eldon Larsen, a Texas EV man-
ufacturer, ''It's not the car manufac-
turers who are dragging their feet on
EV's-it's the battery manufacturers.
We need a dry-charge, larger-capacity
battery, one that will give a better range,
and so far they haven't come up with
one. As for the Detroit car com-
panies-right now they have enough to
occupy them in just keeping their gas
cars safe. When they do come out with
an EV, I'm sure it will be very good, but
it won't be in this decade. They don't
want to bite the hand that feeds it."

Larsen's opinion about Detroit was
seconded by Doug Janisch, project
engineer for a Milwaukee component
manufacturer that has come up with a
six-wheeled EV prototype: "I would
not say Detroit is anti-EV or even
uninterested in it. Detroit simply wants
to continue building what it has his-
torically sold the most of. The electric
car just doesn't seem to fit their tradi-
tional way of doing business. They
don't see enough market statistics there
for it-yet."

le six-wheeled prototype men-
. tioned above is called "The

Briggs & Stratton Hybrid Elec-
tric." It's actually a hybrid of an electric
and gas-fueled automobile. A sporty
family sedan, it can be driven by either
its electric motor or an I8-horsepower
two-cylinder Briggs & Stratton gasoline
engine-or both together-to produce
variable gas mileage of from 25 to 150
miles per gallon. Why six wheels? Mainly
because B&S feels that six very-lightly
loaded tires roll easier, with less
resistance, than four loaded to near
capacity. According to Briggs & Stratton
president Frederick P. Stratton, Jr., the
hybrid was designed to carry "two
adults, two children, and the groceries."

Says Doug Janisch about the pro-
duct, "We have spent in the low hun-
dreds of thousands of dollars on it. The
Department of Energy has an $8.5

million contract right now with GE for
two very similar gas-electric hybrids.
That might give you some idea of the
difference in economics between private
and government enterprise."

Does Briggs & Stratton expect to
make money on the hybrid? "Hardly,"
Janisch replies. "We are not going to
produce or sell the vehicle. We have a c

prototype, and we are throwing it into
the public domain for anyone to use.
We feel our product is superior to any
EV designed thus far because with ityou
need never be stranded. Our motives in
designing this car were twofold: one, to
promote the nifty two-cylinder engine
we had just come up with, and two, to
provide good public relations for our
company, the world's largest producer
of small engines." The car has not yet
been tested by the DOE or DOT,
Janisch adds. "They have expressed
some concern, but they are back logged
in testing commercial cars."
. This hybrid electric-gasoline car has
been driven by such racing heroes as
NASCAR's Richard Petty (68 mph in a
short burst on the 2.62-mile road course
at Riverside International Raceway in
California), Johnny Rutherford (70
mph on a 20-mile distance at Pocono
International Raceway), and Mario
Andretti, whose performance stats were
unavailable. It also attracted con-
siderable public attention on the na-
tional tour it took two years ago. Can
this be the car of the future? A number
of people seem to think so. Says auto-
motive expert Buddy Diebel, previously
quoted in this article: "I think it [the
hybrid] is extremely practical, because it
has a small economical gas engine that
can run at highway cruising speeds. lt
can operate on gas, batteries, or both."

And then there's "The Electrica."
It's not a hybrid, but it's a conversion of
a conventional auto (it's got a Ford
Escort body), and it may be the spif-
fiest, classiest, most expensive EV cur-
rently on the market. Billed as a "front-
wheel-drive, four-passenger sports
coupe," the Electrica is manufactured
by Jet Industries, Inc., a 14-year-old
concern out of Austin, Texas.

Jet claims to be the leading EV
manufactuer in the nation in terms of
experience (lO years) and electrical
capabilities. The Electrica has a manual
four-speed transmission and can go as
fast at 70 mph. At 35 to 45 mph cruising
speed, it has a range of 65 miles per
charge. It operates on a 96-volt lead-
acid battery; it has a fully automatic on-
board charger; it takes a complete,

220-volt current charge in eight to ten
hours.

According to Jet Industries public
relations counsel Julian Wise, the Elec-
trica has been tested by both the DOE
and DOT, and it passed with flying col-
ors. The car carries a one-year or
I2,000-mile guarantee of freedom from
defects in workmanship. Says Wise,
"We purchased the Escorts from Ford,
then took out the carburet or and ex-
haust system and so on and reen-
gineered the car. What the Electrica
costs you depends on the options you
choose, but right now we're in the pro-
cess of bringing the cost down con-
siderably." In the meantime, however,
the Electrica is base-priced at a cool
$lO,900 and costs a whopping $15,000
"loaded" (air conditioning, velour in-
terior, power brakes, AM-FM sound
system, defrosters, etc.). That's a lot of
money for a "second" or "city" car.

"The conversion ups the cost," ex-
plains Wise. ''It's just not economically
feasible for us to build the Electrica
from scratch right now. When the de-
mand is greater, we probably will. As
for Detroit, I really don't think they'll
get into this game until the market has
been proven and demand is quite high.
Detroit is geared to huge markets and
would not consider producing EV's in
smaller volumes than 100,000 units per
product. "

Hasn't The Electrica priced itself out
of the EV market? Wise answers, "The
average price for a GM gasoline car this
year will be $lO,500. At a $lO,900 base
price and counting down, we'll be very
close to them." Still, most of the people
I intereviewed for this piece felt that any
electric car that sells in five figures
would be overpriced even if it could be
made to fly on occasion. Says automo-
tive editor Bill Graham (previously
quoted), "For a car that's going to
travel strictly from home to work or the
supermarket and back, I think $6,000 is
a good, reasonable price. But I do not
think that $15,000 is a good, reasonable
price. And I must question whether to
most people even $6,000 is not too
much. "

On this question-pricing-Amec-
tran spokesman Paul Brian says, "Peo-
ple ask us how we can bring the Exar-I
out for just $8,000. I tell them that if we
were mired in the traditional obsolete,
Detroit way of building automobiles,
we couldn't. But our factories, once we
get them set up, are going to use so
many time-and-money-saving tech-
niques, most of them sixty years ahead
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of Detroit's, that keeping the price
down won't be any problem at all."

Still another firm in the race is the
Marquess Electric Car CO., of San An-
tonio, previously referred to, which has
been in business since 1%8 and claims to
have built over 2,000 EV's in the last
three years alone. Marquess builds four
models: an unusual-looking converti-
ble, priced at $7,600, anda van, station
wagon, and pickup truck, all priced at
$9,600. Owner-proprietor Eldon
Larsen boasts that his cars have been
sanctioned by the DOE after testing by
San Antonio's Southwest Research In-
stitute. Designed from the ground up as
EV's, they are manufactured at a local
plant. Their range is 80 to 100 miles per
charge, and they can attain speeds as
high as 60 mph. The Marquess cars
operate on a %-volt system and a
24-horsepower motor. It takes eight to
10 hours to charge them with a llO-volt
current; with a 220 it takes just four to
six. The company's new convertible,
"The Alamo," currently available in a
limited edition, boasts an operational
cost of less than $0.02 per mile. It runs
on just eight batteries, is equipped with
a 110/220 built -in charger, and has an
overall length of just 114 inches. It's one
small car.

Says Larsen candidly, "The electric
car is rapidly gaining its place in the in-
dustry, but I don't believe it will ever
replace the combustible engine car-at
least not in the next fifty years. As long
as petrochemical energy is available for
combustible engines, the electric car will
never be a 'first' car, or one used for
cross-country travel. But as an
economical, short haul, commuter car,
it'll do fine."

10that's the picture-or a good
portion of it-for now. The
EV is not unlike an overeager

baseball player sitting on the bench, dy-
ing to get into the game, to be tested, to
prove what he can do, and to make
some money once he's proven it. If
there's nothing so powerful as an idea
whose time has come, the EV must hope
that it's time is at last at hand. Whether
it actually is, though, seems uncertain.
There is a mysterious, powerful
resistance to this product. But there was
also a mysterious, powerful resistance
to inventions like fire and the wheel; and
the automobile itself was not received
with open arms. Let's hope, in any case,
that we are not so resistant to change
and progress that in the year 2001 we'll
still be hearing the question "What ever
happened to the electric automobile?'.
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Can Amectran Leapfrog The EV Industry?
The Dallas Firm Has An Ambitious Master Plan
For A Workable, Affordable, Marketable Auto

For the last five years a little-known Dallas com-
pany named Amectran has been methodically
perfecting a high-performance electric car, and a
comprehensive plan to make and market it.

The final body assembly of the latest version
of Amectran's car is now being completed in
Turin, Italy, under the direction of master auto

.designer Pietro Frua. After a number of delays,
the elegant four-passenger electric sedan (see
pictures) is now scheduled to be flown to the
V.S. in late October.

Amectran had intended to unveil the car in
Philadelphia the first week in October at the
Second International Electric Vehicle Exposi-
tion and had contracted for 5,000 sq ft of exhibit
space. However, production delays stemming
from Italy's traditional August vacation period
have forced the unveiling to be postponed.

The arrival of the production prototype will
set into motion a grandiose financing, marketing
and production master plan that could-if it
works-greatly accelerate the re-emergence of
the electric automobile.

Master plan assumes orders of 75,000

The master plan, elaborately developed by
Amectran's founder and president Edmond X.
Ramirez Sr, hinges on four things: 1) Raising an
additional $1- to $2-million seed money now; 2)
Leveraging that money through a variety of
government loans and loan guarantees; 3) Tak-
ing orders in 15 V.S. cities where plants have
been scheduled; and 4) Building 15 regional
assembly/service facilities.

Amectran's scenario, greatly simplified here,
assumes orders of 75,000 to 300,000 cars over a
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12-month period and actual production of 75,000
vehicles in the first 30 months. The plan is
intended to climax in a $50- to $loo-million
public offering that would cover debt and ensure
future operating capital.

Ramirez is projecting annual production of
300,000 cars by the fifth year of operation. He
points out that this would be less than 10percent
of all foreign cars imported into the V.S. an-
nually.

He believes that the initial investment can be
leveraged into tens of millions of dollars because
Amectran "would be instrumental in starting a
new industry and employing an unskilled labor
force to include minorities."

Government officials who have studied
Ramirez' plan confirm that sufficient loan and

Amectran's EXAR-1

loan guarantee programs would be open to him-
partly because he is a Mexican-American, which
qualifies him for minority as well as other pro-
grams. Other officials, pointing to the complexi-
ties of obtaining multi-agency loan guarantees,
characterize his chances as "unlikely but not im-
possible."

The electric car that is the key to the entire
plan would appear to have all of the prerequi-
sites necessary to capture the imagination of the
American public: It is expensive looking, low
priced and boasts impressive performance



characteristics for an electric. Although it has
the look of a $30,000 automobile, Amectran's
car-called the EXAR-1-is designed to sell
initially for less than $6,000.

Outperforming a Corvette
Amectran's earlier prototypes were capable of

top speeds of more than 85 mph and ranges on a
single charge of more than 100 miles at 55 mph.
The newest prototype and the production model
are expected' to perform even better. To prove it,
Ramirez plans to dramatize the new vehicle's ca-
pabilities by "outperforming" a Chevrolet
Corvette in both acceleration and top speed.

Although the U.S. government has not tested
any Amectran prototypes-Ramirez refuses to
have his cars tested on the SAE J227 cycle,
which he considers "inadequate"-a number of
knowledgeable people have ridden in the
Amectran cars, and attest to their impressive
performance. His own track tests in 1976 on a
2.2-mile oval track at speeds averaging 50 mph
yielded ranges from 105 to 110 miles.

Ramirez claims that his car is designed for
both high speed and stop-and-go driving, al-
though many skeptics maintain that you can't
have it both ways. He stresses that "our criterion
is normal traffic pattern use ... if it does not
work under all driving conditions, it is worth-
less. "

Indeed, based on the Dept. of Energy's 1978
state-of-the-art report on EVs (EVF, Mar. 1, p9),
Amectran's car clearly leads the field. Only
Electric Fuel Propulsion's cars and Copper
Development Association's prototype also corn- .
bine relatively high speed and good range. No
other car's acceleration approaches the 12
seconds to reach 55 mph claimed by Amectran.

These performance characteristics' eclipse
DOE's present minimum standards for electric
personal use vehicles of 50 mph, 31-mile range
and acceleration from 0-31 mph in 15 seconds
(EVF, June 1, p8). They also exceed the charac-
teristics that are expected for the second genera-
tion of electric cars now being planned for the
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1980s.
Ramirez attributes the apparently superior

performance of the EXAR-I (the initials, inci-
dently; belong to Ramirez; his middle name is
Xavier) to no one development, but instead to
many small improvements in operating effi-
ciencies. Ramirez maintains that his is the only
"real" electric car ever built from the ground up.

(Most electric cars are either conversions from
conventional ICEs or ground-up prototypes not
ever intended for production. However, Triad
Services currently has several projects aimed 'at
production (see separate story), and other firms
may now have similar projects in various stages
of completion.) .,

By paying attention to details and modifying
inefficient components, Ramirez was able to
squeeze out the extra range, he says. For
instance, the bolt that holds the disc brake
system together was redesigned with a resultant
7-percent reduction of drag on the brakes. Major
changes were made to the suspension and brake
systems, as well as in the control and drive
systems.

One of the few articles written on Amectran, in
the February 1978 issue of Dallas magazine,
quotes Ramirez as saying, "It's seven percent
here and four percent over there and nine
percent here and 15 there ... and all of these
percents together finally means the difference
between our car going the 50-mile range and the
100 miles.

"I could not accept the idea that five of the
finest auto companies in Japan along with all of
their engineering talent and all the funding
available ... could only eke out a 40 mphi50
mile range electric car," he said. .

Most of the engineering work on the Amectran
prototypes was subcontracted out to a variety of
local firms. Other component modifications were
done by vendors at Amectran's request. General
Electric, for instance, modified its motors to
Amectran's specifications and Goodyear has
worked with Ramirez to develop a low-rolling
resistance tire suitable for an electric vehicle.

. Plans for plants in 15 cities
/ '

Ramirez proposes to exert that control through
a series of carefully calculated steps. He plans to
promote the car by taking it, as part of a travel-
ing exhibit, on a 15-city tour starting in Los
Angeles and continuing through Phoenix,
Denver, Dallas, Oklahoma City, Chicago, Cin-
cinnati, St. Louis, New Orleans, Miami, Wash-
ington, Atlanta, New York, Philadelphia and
Boston.

Each designated city has been earmarked for a
regional manufacturing facility, which would
also service the cars it produced. Each factory,
expected to cost $2 million _and employ 160
people, would have a one-shift capacity of 5,000
electric cars per year. An operating rate of only
25 percent (1,250 units' per year) would be
necessary to break even, including debt service
on the capital costs. The auto plants are rela ...
tively inexpensive because they would be mod-
eieo arter tne small-vorume Itauan speeialty car
assembly lines, such as Lamborghini .. --,.~: :'t.;,

The multi-city tour would serve the dual pur-
pose of firming plans for the regional factories
and creating the enthusiasm that would generate
orders for the car. Ramirez plans to ask prospec-
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EXAR-1: Amectran's filth prototype with Frua-designed body .

tive buyers for a $400 deposit' in escrow, which
would place them on a priority waiting list and
ensure them of the lowest possible price for the
car.

If he does get orders of the magnitude he an-
ticipates, an escrow account of up to $120 million
would be established. While the company could
not touch those funds, it would be entitled to the
interest, which Ramirez calculates could total as
much as $12 million over the fIrSt 16 months.

Computer controls electronic functions
The car with which Ramirezplans to. tour is

the evolutionary result of four earlier prototypes
built and tested over the last few years. The new
prototype is a roomy, aerodynamically-styled
sedan seating four or five passengers. The 16-foot
car will weigh only 3,200 lb and is "about the
same size as a Cadillac Seville," Ramirez says.

Twenty-four 6-volt Marelli Modular lead-acid
batteries will acount for about half of the weight.
They will drive a modified, 225-lb General
Electric 19-horsepower DC motor. The motor is
front mounted with the batteries distributed in
both the front and rear of the car.

The motor modifications greatly increase the
amount of torque available to the wheels,
Ramirez says. The car will have a four-speed
transmission.

An on board computer-based on Intel 8080 or ./'-
one of Texas Instruments' 990 family micro-
processor chips-will.control all electronic func-
tions and is "intended to optimize the resonance
between the motor and the batteries." ·The mo-
tor controller will be either a modified Cableform
orGE system .:

The car has regenerative braking and four-
wheel disc brakes. The chassis is formed of 4130
chromalloy steel and incorporates three roll bars.
Tires are of a special design developed by
Goodyear. ...

The car will have numerous frills as part of the
standard equipment package. These include a
digital combination code lock, AM-FM-tape
deck-CB radio, plush carpet, leather-trimmed
bucket seats, gasoline heater and air condition-
ing. Air bags also will be standard equipment.

In keeping with Ramirez' stated intention to
build a safe as well as salable electric car, he has
incorporated a built-in noise generator which
emits a harmonic tone at speeds below 30 mph.
Because EVs are inherently quiet, they pose a
hazard to pedestrians used to listening for ICE
cars. Ramirez feels that the Dept. of Energy's
EV standards should require such a feature on
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all EVs.
There will be substantial differences between

the prototype and the production modeL These
are expected to enhance performance charac-
teristics even further, says Ramirez.

Amectran's SIT proto.t)/pe

Other changes were born of necessity: the Frua
body, which was originally aluminum, was
recreated in steel for Amectran's prototype and
will be vacuum-formed of Kevlar-reinforced
acrylic in the production mod~L_

Operating costs are estimated.by Amectran to
be less than five cents a mile, including battery
replacement and car depreciation (vs. 30.1 cents
for a conventional car, according to the latest
Hertz survey). Energy use is cited as 18-20 kwh
for 100 miles of driving.-which translates to costs
of about 90 cents in New York City and 70 cents
in Dallas for 100 miles. Batteries can be auto-
matically recharged in five to eight hours with
either 110- or 220-volt household current by
means of an onboard charger.

$5,200 cost termed 'realistic'
Despite the stylish body and the luxury extras

built into the car, Ramirez intends to retail the
car for as little as $5,200 (in 1978dollars). He can
do this, he says, by marketing direct to the auto
buyer. This eliminates the traditional 30-plus
percent dealer markup. The selling price in-
cludes an $800 profit.

Ramirez also expects to hold costs down
initially by buying key parts at OEM quantity
prices while he is gearing up for production. A
number of potential vendors have already agreed
informally to those kind of price breaks in order
to encourage production of the car .

.Ramirez plans to assemble labor-oriented
parts such as seats, steering wheels, brake
systems and wheels overseas in orderjo hold
those costs down. He envisions his own battery
plant (for nickel-zinc batteries) and a motor
manufacturing facility later on, in order to retain
as much self-sufficiency as possible .
.. A major potential vendor confirms that

3



Amectran is being realistic about its component
costs. John R. Tucker, head of GE's EV systems
department, told EV Focus, "He's talking about
the finest electrical system we know how to build
in quantities no one has considered before. At
these quantities, the price of the vehicle will be
less than that for a comparable ICE. If his num-

..bers pan out, his prices are realistic."
.. For instance, if Amectran-or any other com-
pany-ordered 75,000 19-hp motors with the
prospect for more, the vendor would most likely
want to build an integrated, dedicated motor
plant. When it did, unit prices would plummet
and the availability of a powerful but low-cost
motor would undoubtedly stimulate other EV
makers.

Earlier prototypes paved the way
The current DOE state-of-the-art report,

which relied on builders' published data when no
test data was available, lists Amectran's 1976
prototype along with more than 60 other electric
cars. The fiber-glass-bodied car had a curb
weight of nearly 4,400 lb, including 24 Trojan
batteries weighing 1,700 lb. It was a two-door,
five-passenger model, but was slightly shorter
than the new version.

Like the newest prototype, it used a 19-hp mo-
tor (although the government report listed it as
13 hp) with electronic controls. It had direct
drive and was listed as having a maximum speed
of 70 mph and a lOO-mile range at a constant
55 mph. Ramirez verifies these numbers except
to amend the top speed to 100.4 mph and added
that acceleration from 0-55 mph took 12seconds.

That prototype, referred to as the "yellow
car," has since been retired, along with a tiny
electric two-seater resembling a Porsche 914
which was built even earlier. However, track and
road tests of these cars were video taped "be-
cause no one would believe us otherwise,"
Ramirez said. A third prototype-to have been a
high-speed Voikswagen conversion designed to
break the battery-powered vehicle speed
record-was abandoned for reasons of money
and priorities. _

Last year Amectran completed its SII' pro-
totype, which is designed to easily convert from a
mid-sized sedan-hatchback into a pick-up truck
(see picture). Even though all earlier Amectran
vehicles had been built from the ground up, this
one was constructed using AMC Pacer parts in
an effort to interest American Motors in an in-
vestment in the company. The deal soured
however, despite keen AMC interest in the car.

The white Sir prototype still is used to shuttle
visitors at high speeds from the Dallas airport to
Amectran's offices. It can go up to 85 mph and
cover 100 miles on a charge at regular highway
speeds, according to Ramirez.

The Sir prototype uses an experimental five-
speed transmission. Although that transmission
has since been rejected for use in the production
model, the testing of it did lead to the conclusion
that a four-speed transmission linked with a con-
troller .and computer was the best combinacioq
to use. Said Ramirez in a recent report to stock-
hold~, "We consider this a major achieve-
ment~,J'· .

.Through this and other experimentation and
testing-which also eliminated torque
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converters as unsuitable-Amectran has, in
Ramirez' words, "implemented the newest inno-
vations of high technology" in its new electric
car. He emphasizes, "It is not just a toy."

Car being completed in Turin
Ramirez had been intending to commercialize

the original EXAR-1 (the yellow car), which he
personally designed, until he toured Europe in
early 1977 on a fund-raising and information-
gathering tour. While in Italy he realized the
inadequacy of his own design and immediately
sought out a more marketable body.

He commissioned Frua, one of Italy's leading
auto designers, to modify a body which he had
previously designed for BMW. The conservative
German automaker considered the car too
futuristic and elected not to produce- it, even
though the design had reportedly cost $833,000.
The car was featured in the 1976edition of World
Cars. Ramirez secured the redesign for less than
$370,000.

Frua lengthened the body slightly to ac-
comodate Amectran's chassis and propulsion
system. High-impact plastic bumpers with
shock absorbers are to be added, plus some other
modifications. .

. Ramirez sums up the changes by saying: ''The
overall idea of this design is to combine the
roominess of a mid-size automobile, the com-
pactness of an efficient, practical commuter ve-
hicle, and the futuristic design and aerodynamic
soundness of an expensive sportscar."

Gus Pellizzi, an Amectran vice president, es-
corted the motor to be used in the. car to Italy
last week only to find the workers on vacation
and the project behind schedule. The car is now
expected to be flown to the U.S. sometime in late
September to mid-October.

Selling the sizzle'
When the car arrives in the U.S., Ranlirez is

betting that the design=-coupled with its peppy
acceleration, high speed and low price-will
cause the car to sell itself. While some have
expressed doubts as to how significant
Amectran's engineering modifications are, few
doubt that the car will sell.

For instance,' Fred C. Allvine, marketing
professor at Georgia Institute of Technology,
where Ramirez lectured last year, noted that "if
the car is only one- half as good as your tests indi-
cate, the marketing opportunities look outstand-
ing."
. GE's Tucker called the body design "super,"

adding that "kids are going to buy it and convert
it to gasoline." '.

To get the message across to the auto buying
public that the Amectran (that's American Eco-
logical Transportation) car makes sense ecologi-
cally (saves energy, doesn't pollute, reduces
noise), Ramirez plans a series of television ad
spots around the theme ••••. anything else is
obsolete." Creative work on the ads, which are
both professional and effective, was completed
several years ago by Dolphin Productions (the

.~gel!C:Y.~as .respons~bl~_f~~_~h.ecampaigns that
launched Ford's Granaaa and Fairlane, among
others). Print ads would stress that the car has
only 300·400 parts as opposed to several thou-
sand in a conventional car.

r
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The TV spots would be aired in the 15cities to
coincide with the schedule of the traveling
exhibit. The exhibit, which features a two-story
observation deck and vendor displays (see pic-
ture), has already been designed for the
Philadelphia EV Expo.

Active support from OMBE
Margaret E. Matta, the project officer at the

Commerce Dept.'s Office of Minority Business
Enterprise (OMBE), is a long-time Amectran
booster. She has arranged a loan for Ramirez in
the past, has ridden in his prototype and
generally has been instrumental in drawing at-
tention to the car. Last month, for instance, she
wrote to the Wall Street Journal, pointing out
that Amectran has developed an EV at its own
expense that exceeds the minimum government
performance standards.

OMBE is trying to put together a package to
help Amectran. "It is probably unusual," she
told EV Focus, "however, OMBE is doing all
sorts of unusual things."

Among the unusual things that OMBE is do-
ing for Amectran is not just trying to put
together a package of federal fmancing and
guarantee programs, but also trying to fmd cus-
tomers for Amectran vehicles. For example,
OMBE has been in touch with AT&T, indi-
vidual Bell companies, and Sears to try to
interest them in including Amectran cars in
their future EV fleets. It also has been talking to
state governments, and at least two have indi-
cated interest, officials say. There have been no
promises yet, however.

EV experts from DOE and NASA-Lewis;
Congressman James P. Johnson (D-Colo.);
Dallas radio and TV reporters; officials from
AT&T, GE, LTV Corn, and others have verified
the speed, acceleration, range and gradeability
claims made for Amectran's cars-though they
have not been independently tested.

The representative of one major U.S. au-
tomaker stated in his favorable report: "I was
amazed at the pick-up ... and passing ability."
J.D. Gilmore, who is exploring the EV industry
for LTV through Vought Corp. Systems Div.,
told EV Focus, "I rode in Ramirez' car. The pro-
totype does what he claims it will do."

Leveraging seed money
Although Amectran has spent nearly $2-

million to date on its electric car development,
Ramirez needs another $1 million to $2 million
now in order to keep his master plan in motion.
He is in various stages of negotiations with
nearly a dozen individuals, government
agencies, major corporations and investor groups
to raise the needed capital.

In general, he is offering a 7-11 percent equity
interest in Amectran-or its equivalent-in
return for tne seed money he needs to qualify for
federal loans and loan guarantees. . .

Six million dollars in 90-percent loan
guarantee funds could be available to Amectran
under DOE's EV program as soon as Congress
amends the FY 1978 appropriations. act to
permit that program to start (EVF, May 1, plO).

In addition, Ramirez also expects to tap the
Economic Development Administration (EDA),
the Farm-Home Administration (FHA) and the
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Small Business Administration (SBA) for
another $3 million to $10 million of 85-percent
loan guarantees. That leveraged cash would
make it possible to build the first production
plant and proceed with the rest of the plan.

The additional 14 manufacturing facilities
would also qualify for EDA, FHA and SBA loan
guarantees. Also, an on-the-job training program
would qualify for lOO-percent federal support for
all employees for the first six months on the job.

By taking full advantage of existing govern-
ment programs, which for the most part means
building in areas of high unemployment and hir-
ing unskilled minority workers, Ramirez intends
to retain control of his company. After giving up
as much as 11 percent to his next private inves-
tors and setting aside 20 percent for a future
public stock issue. Ramirez still would hold 54
percent of Amectran stock.

If he fails to raise the seed money he needs
now, his contingency plan isto float a $3- to $5-
million public stock issue in Texas and New
York for 20 percent of outstanding stock.
However, he admits that he doesn't now-have
the $150,000 to $200,000 that would be required
to go public.

Some observers think Raniirez is bemg im-
practical in his singleminded effort to retain con-
trol of his company. The Dallas Morning News
quoted David G. Holly, who was the interme-
diary between AMC and Ramirez, as saying:

"I think Ed in some ways has his head in the
sand on trying to maintain control of it. Ithink if
he were to go to one of the majors [auto manufac-
turers 1 and offer to make a deal with them
whereby he would get a royalty-anywhere from
-a 5 to 10 percent royalty-1 think he would be a
multi-, multi-millionaire in a very short period
oftime."

Another Henry Ford?
Ramirez sees himself as the father of the

electric car industry in the U.S. He likens
himself to Henry Ford, both in achievement and
in difficulties encountered along the way: "Ford
went broke a dozen times before he made it,"
Ramirez says.

Numerous industrialists and entrepreneurs
have tried to crack the Detroit-controlled U.S.
auto industry in the past-they range from
Henry J. Kaiser to Maicolm Bricklin-but none
succeeded. The latest to try-other than
Ramirez-is former General Motors executive
John Z. DeLorean, who last week announced
funding and siting for a $140-million plant to
build a luxury gasoline-powered sportscar that
would compete mainly with the Corvette.

However, the primary reason for past
failures-the vast capital requirements, the
complex parts supply network and the obligatory
national sales/service network-are all not re-

, quirements of Ramirez' equation. The very na-
ture of the electric car eliminates the first two:
its relative simplicity reduces both the number
,of parts and capital costs by at least a factor of
10. Ramirez avoids the sales and service aspect
by electing .to sell and service directly from re-
gional plants-a concept that probably would be
impractical with a more complex automobile.

Until now, there has been little possibility that
anyone would be in a position to mass produce
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electric consumer automobiles before 1981 or
1982 at the earliest (EVF, May 15, pI). That is
the time frame during which the U.S. govern-
ment-sponsored electric and hybrid auto pro-
totypes now being built by GElChrysler and
GarrettlBudd could reasonably be expected to
be commercialized. It is also the period in which
Italy's Fiat has said it could produce EVs in
quantity. General Motors isn't expected to have
an electric passenger car ready for market until
1984or 1985.

Ramirez told EV Focus last week that he
would start production just 10 months after clos-
ing a deal for as little as $1 million. Although his
timetable has been delayed before-he was origi-
nally expecting to be in production this year-he
is now targeting a late-1979 production start-up.
If everything works as planned, that could put as
many as 525,000, Amectran cars on the roads
before GM enters the market.

Triad Developing Its Own EV, Plans To
Be In Production Within Two Years
Triad Services, which designs and builds ground-
up EVs for others, has been engineering a first
model of an electric car it plans to commercialize
itself. A "mule" of the EV is complete now, and
Triad has formed a new company to produce it.

The new company, Detroit Electric Car, is a
partnership between Michael A. Pocobello,
president of Triad, and Daniel Armstrong, an
engineering consultant of Triad. Second-stage
financing, said to involve the inclusion of several
more business partners, is slated for August or
early September.

The mule, which Po eo bello said has the "con-
troller, suspension and handling characteristics"
of the eventual vehicle, cost between $60,000 and
$100,000 to produce.. The modified body of an
Elcar, one of two Detroit Electric Car bought for
testing and research, now rests atop the mule.
The other Elcar was used to test components.

"None of the chassis components are Elcar,"
Pocobello said. ''They are all built specifically
for this purpose. This is the first one [EVj we
have ever built with manual transmission."

Though the company does not want to specu-
late on how its vehicle will perform, Pocobello
says he IS pleased with the four-speed manual
transmission and clutch being used in the mule.
"It gets us away from the armature control end
of the business. For example, CDA's Runabout
(see separate story) has a very nice control
system. It's very smooth, very quiet, very effi-
cient and very expensive," Pocobello added that
the manual transmission "has a little fun, which
is important for this vehicle."

Ground-up design aimed at production
;'When you talk about ground-up you are talk-

ing about new structures, new suspension
designs that mayor may not use some produc-
tion components, new brake systems in terms of
distribution sizing, new drive systems, new con-
trols and new motors" according to Pocobello,
whose Dearborn, Mich. company has designed

'such vehicles for the Copper Development Asso-
Iciation and General Electric (EVF, June 15, pI;
May l,p7).

"You end up having to engineer the complete
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vehicle. It is not like rolling out a Chevrolet
Nova, chopping a hole in the floor and sliding in
some 'batteries. I am talking about starting from
a clean sheet of paper. I don't know of too many
of these aimed at production. Most ground-up
models have been demonstration vehicles," he
said.

Plans call for 1,000 units a year
Detroit Electric Car has "selected a market

that is well outside of anything the large com-
panies might do, for reasons of size, performance'
and image," Pocobello said. "We are talking
about a relatively low volume-under 1,000 units
a year." ,

Plans call for the new car to be marketed pri-
marily in the South, "because you can't operate
these things in the winter time" in the North,
Pocobello said. "You don't have a heater worth a
damn." He said production of the vehicle will
take place wherever it-makes the most economic
sense.

Pocobello, formerly one-third owner of
Antares, which designed CDA's first: EV, said.
Detroit Electric Car could be starting production
within 24 months, contingent upon hew rapidly
the financing scheme proceeds. "We have been
involved in the program for 18 months with all
the financing coming from within" the corpora-
tion, he said. "That can't go on forever.'

The next step for Detroit Electric Car is to
complete a production design and to build a:pro-
totype. Pocobello estimates this will cost
$250,000. The third stage will be production
engineering, tooling and "facilitization," he
said, which will cost about $1.5 million.

Detroit Electric Car has generated "some"
interest among investors, Pocobello said, "but
we are not ready to approach those people
seriously until we have our car. We are not going
to try to get meney until they can ride in our
mule." The car is scheduled to be tested later
this month, after a couple 'Ofminor changes are
made. r

GM not to be feared
Pocobello does net believe that the entry of the

large autemakers into the EV field will hurt the
small manufacturers. "I can't visualize anything
but good things happening from major auto
manufacturers' being involved in the electric ve-
hicle business," he said.

"I don't see them as big giants that are going
to wipe us out." He admitted that the small
manufacturer will be unable to compete with the
large corporations and will have to position
himself as a maker of specialty vehicles which
the major manufacturers are disinterested in
producing.
,~GM's going into the production of electric au-

tomobiles is not going to hurt our business. It
probably will help it. There will be more
development work on components for people
who are trying to sell to major auto manufac-
turers. Large companies coming into the busi-
ness will accelerate the development of
components that are difficult for the little guy to
invest enough in to develop."
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·U.S. EJectricar Offers Public Stock;
Minimum Sale Level Already Reached
A $495,000 public offering of stock in U.S.
Electricar, formerly C.H. Waterman Industries
was issued June 26, and the minimu~
prescribed 60,000 shares already have been sold,
EV Focus has learned .. The remaining 120,000
shares, at $2.75 apiece, 'are being offered on a
"best efforts" basis. J.J. Kreiger, 44 Beaver
Street, New York City, is serving as underwriter.

The company will receive $435,000 if all
180,000 shares are sold. However, legal, printing
and accounting costs will reduce net receipts to
less than $400,600.

If all the shares offered are sold, officers, direc-
tors and affiliates of the company would retain
63.8 percent of the outstanding common stock.
They have contributed an aggregate equity of
$170,978 since February 28. Public shareowners
would hold 36.2 percent of the outstanding corn-
monstock.

Safety standards prove troublesome
Chandler Waterman, president and founder of

the company, told EV Focus that U.S. Electricar
is in contact with all five Dept. of Energy
site operators. "We feel we will very shortly meet
th~ DOE performance and safety standards," he
said.

"We can meet acceleration and range specs
with no problem. The safety standards are more
bothersome." One of the problems smaller
manufacturers have in complying with the safety
standards is that they must absorb the cost of
crash testing one or more vehicles to prove they
are safe. . .
. The Waterman plant in Athol, Mass., recently

received 25 newly designed motors from Eltra's
Prestolite Div. The DC motors increase the
available torque of Waterman's converted Re-
nault 5 cars by about 50 percent, a company of-
ficial said.

The company is accumulating vehicles now to
show potential dealers and distributors. The
firm does not intend to sell vehicles directly to
individuals, Waterman said. Sales this year have
been small, a fact that Waterman attributes to
the lengthy, time consuming process of raising
working capital. Obtaining SEC approval' of the
offering circular took approximately seven
months. .-

If the offering is completely subscribed much
of the proceeds, some $224,600, will be used to
develop an inventory of about 60 passenger vehi-
cles, the offering circular reported. This would
mean the cars cost $3,800 each to manufacture.

Since its inception in 1975 the company has
sold 10 passenger vehicles, the circular said.
Before incorporating, Waterman had built and
sold 30 electrics (EVF, Apr. 15,p4). .

Waterman said he remains optimistic that his
car will find acceptance as the electric vehicle
market expands.

Lucas Lands $4.37-Million UK Grant
The British Dept. of Industry has announced
plans to grant Lucas Industries $4.37 million to
produce 120 one-ton-payload electric vans over
three years as part of the U.K. government's EV
development program.
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Lucas will make the vans with modified shells
from Vauxhall Motor's existing models. The
vans will be leased to fleet operators who are
likely to be large customers when the van is fully
developed, one Lucas spokesman said. .

Lucas will have to repay the Dept. of Industry
grant only if the development program is suc-
cessful. The company already has spent about
$7.8 million in developing its van over the past
12 years (EVF, March 15, p3). It will be another
two or three .years before the van is ready for
mass production, a company spokesman said.

Last November the Greater London Council
encouraged another trial of 25 Lucas electric
vans by offering to pay potential Lucas cus-
tomers the difference between the Lucas vans'
cost and the cost of similar cornbustion-engined
vans (EVF, July 15,p7).

New CDA Car To Use Ali-New Motor
M any Renault Production Parts '
The new electric car thatTriad Services is build-
ing for the Copper Development Association in-
corporates an all-new motor designed especially
for automotive use, EV Focus has learned. The
new CDA car, which is currently being tested· in
Toledo, Ohio, will also use many off-the-shelf
production parts in order to facilitate later mass
production (EVF, June 15,pI) ..

The new motor was built in conjunction with
Reliance Electric. The ratings were selected for
auto rather than industrial service which results
in ~ smaller, lighter motor of a ~ore compact
design, according to Triad president Michael A_
Pocobello .

"Until now we have been unable to find a ma-
chine of the size we need that is not an industrial
engine. We get a weight reduction which is the
biggest thing, and a cost reduction because we
don't have as big a part," he said.

Pocobello also confirmed that the CDA car-
called the Runabout-will make extensive use of
Renault production parts. He called it a "big
deal" that Renault has agreed to sell Triad
production parts in low volumes to be used on
the Runabout. These include "a lot of Renault
suspension parts."

The unique seating arrangement of the four-
p~sen~er car consists of a rear-facing back seat,
which IS the same configuration as the GE car
also being built by Triad. However the two cars
are different in every wayother than the seat
positioning. Both cars will be officially Unveiled
at the EV Exposition in October.

Pininfarina Approaches EV Production
Two or three vehicles this year, nine or 10 next
year .... With numbers like these Sergio Pinin-
farina is talking about launching the four-
passenger EV his Turin body-making company
and Fiat have designed (EVF, May 15, pI).

"We might eventually produce -a limited
number," saidt Pininfarina's partner and
brother-in-law Renzo Carli. "We might do it
within two years."

Carli said the car, a prototype of which was
shown at a recent Turin auto show, will meet the
Dept. of Energy's minimum performance stan-


