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Gigafactory Grand Opening Is This Summer

Recently, Tesla Motors notified winners of its Model S referral contest [http://www.fool.com/investing/general/2015/09/14/
tesla-motors-incs-referral-program-is-working.aspx] that it would be holding a grand opening event for its currently undercontinued on page 6
construction Gigafactory on July 29.
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PARALLEL OF REGEN

The Parallel of Regen in EVs for E-planes
The paradigm shift in transportation today is to reduce
carbon-intensive fuel use and
to embrace what electricity
can provide.
We all understand that aside
from many nice telematics
features in a modern automobile, the propulsion system Figure 1 Variable pitch control aids in deceleration of
electric LSA.
benefits greatly from electrification. Instead of occupyregeneration works in the air as it does
ing a large percentage of the vehicle’s on the road.
footprint with fuel storage, an exhaust
system, a transmission and that hot An excellent diagram and explanation
running internal combustion engine, an concerning the angle of attack of the
EV can package its components nicely, prop, the geometries and the design,
leaving ample room for passengers and the pitch effects etc., can be found at:
their belongings.
http://www.pilotfriend.com/training/
flight_training/fxd_wing/props.htm.
The electric motor is frequently an AC This instructive diagram above is from
induction motor which lends itself per- the website, as well. What used to be
fectly along with suitable electronics, performed using hydraulics is now
to recapturing the kinetic energy gained largely done with electric subsystems
while accelerating to highway speeds. for increased efficiency and decreased
Recapturing that energy for reinsertion weight, both critical factors in any
into the battery as additional miles of electrification effort.
stored energy really amounts to “on the
fly” refilling of your fuel tank. (Try that The future for weekend flyers in Light
in an ICE vehicle while moving!)
Sport Aircraft using Very/Extremely
Short Take Off Landing (V/ESTOL)
The use of electric airplanes is gaining depends on electric motors, such as the
momentum worldwide, and has the same soon to be released ¼ MW Siemens unit.
ability to “regenerate” energy when It weighs 110 lbs and does not needing
they fly. As outlined in several talks at a a transmission. Propeller speeds are
recent 2016 Aviation Symposium http:// now less than 2500 RPM and they
sasymposium.com/ held in Redwood have a longer “reach”. An interesting
City, CA –– propeller driven planes joint project with Siemens and Grob
have the ability to vary the pitch of their Aircraft has resulted in some successful
blades while underway. See figure 1.
tests already. An assumption is that the
batteries will be lithium polymer packs
With computers controlling many things rated at 31 Amp-hours and weighing
(truly everything in a pilotless drone), a mere 74 lbs. Flying times may be
these prop pitch adjustments vary from somewhat limited for now, but FAA
full forward ‘bite’ into the airstream, statistics already show that today’s
to a neutral or feathered position, to weekend warriors are averaging less
a full reverse thrust for slowing the than two hours in the air using gas, due
descent. Amazing as it may seem, such to other constraints.
continued on page 4
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PARALLEL OF REGEN / SOLAR IMPULSE UPDATE

Parallel of Regen
continued from page 3

We will see swift advances as major
companies explore the horizons of
what’s possible with electrification
of small planes. There would be no
need for large regional airports with
these V/ESTOL planes, their in-wheel
electric motors to catapult them down
a short runway, after a near silent run
up. Such neighborhood airports would
potentially be the home for pilotless
“Sky Taxi’s”. Short haul traffic would
be less expensive and overall less time
consuming to use. The result may also
provide increased safety in what could
become more congested skies.
Hailing a shared private flight within
a region for a short quick hop may
become as easy as using Uber or Lyft.
These are certainly exciting times to
watch the progression of developments
as they become products.

The Solar Impulse 2 was scheduled to fly from Allentown to New York City early Saturday
morning, June 11, 2016. New York City is its final U.S. destination before heading across
the Atlantic. See the next issue of Current EVents for an update of the US trip. Photo: Solar
Impulse 2
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•
•

•
•
•
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SUMMER OPENING IN NEVADA

Gigafactory

continued from page 1

The factory, which is purposed to
produce more lithium-ion batteries
in one factory than were produced in
the entire world in 2013, is critical to
both Tesla’s electric car and energy
storage businesses. While it’s unclear
exactly what milestone the event
will highlight, it will likely offer the
public a solid look at the progress the
company has made on the big, ongoing
project.

Touring the Gigafactory

The event will be held on a Friday
evening, according to the email to
contest winners (via Teslarati). The
event, of course, will take place at the
Gigafactory, which is just outside of
Reno, Nevada. Contest winners will
get a tour of the factory, Tesla said
when it first announced the referral
program. Those invited to the event are
allowed to bring one guest.

Rendering of a complete version of tesla’s currently under-construction gigafactory. Image
source: tesla motors.

An “official invitation” will be emailed
to contest winners within a few weeks,
the notification said. Perhaps this
official invitation will include more
details.
At the Gigafactory, Tesla plans to
build the cells and packs for its
vehicle batteries and its Powerwall
and Powerpack batteries. Initially,
Tesla was aiming for the Gigafactory
to be able to produce enough batteries
to support production of 500,000
vehicles per year by 2020. But Tesla is
preparing for a revised build plan after
recently announcing it is accelerating
its timeline for this ambitious
production target by two years.
Few have been given access to the
under-construction Gigafactory yet.
So far, Tesla has only invited a few
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Tesla powerwall. Image source: tesla motors.

VIPs, Motor Trend, (see http://www.
motortrend.com/news/tesla-model-3behind-the-scenes/) and media outlets
local to the Gigafactory.
“Inside the gigafactory was alive with
activity,” said the Reno Gazette-Journal
after its March 18 tour see http://www.rgj.
com/story/money/business/2016/03/18/
get-sneek-peak-inside-teslas-renoarea-gigafactory/81978520/ of the
factory, suggesting there will be quite a
bit to see when contest winners get their
tours in July.

The Reno Gazette-Journal’s Anjeanette
Damon continued:
Giant robot arms assembled Tesla
Energy Powerwalls and Powerpacks,
office professionals tapped busily on
keyboards and construction crews
worked both inside and outside the
sprawling concrete and steel structure.
The four-story building’s footprint at the
time was already 800,000 square feet,
according to Damon. But this massive
constructed area only represented 14%
continued next page

SUMMER OPENING IN NEVADA

of “the total expected factory space,”
Damon noted.

A Gigafactory update

Tesla shared some notable updates on
the Gigafactory in the company’s most
recent quarterly shareholder letter:
• Gigafactory construction is “ahead
of our original plan,” management
said.
• Tesla had already started packaging
battery cells into Powerwalls and
Powerpacks at the Gigafactory, but
production of the cells themselves
hadn’t begun.
• Construction is on pace for cell
production to begin by the end of the
year, Tesla said.
• The company said it is adjusting its
Flight Instructor Captures Stunning Tesla Progress. www.beforeitsnews.com
plans for cell production “to accommodate our revised
build plan.”
• Highlighting the company’s production progress at the
Gigafactory, Tesla was able to deliver 2,500 Powerwalls
and almost 100 Powerpacks during Q1, 2016.
Without the Gigafactory, along with the cooperation of Tesla’s
battery partner Panasonic in contributing to the Gigafactory,
Tesla will not be able to be able to produce enough batteries
to support growing demand for its vehicles. Continued rapid
construction progress, therefore, is absolutely critical.
We’ll likely get a better glimpse of Tesla’s progress on the
construction of its Gigafactory when the company holds its
grand opening event for the factory in July.
Excerpts from Motley Fool:
http://www.fool.com/investing/2016/05/27/tesla-motorsincs-gigafactory-grand-opening-is-thi.aspx.

Tesla Gigafactory Bumps Reno Out of Vegas’s Shadow. http://www.energyandcapital.
com/articles/tesla-gigafactory-bumps-reno-out-of-vegass-shadow/4883
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EV TIRES

The Obsessive, Secretive Race to Make the
Perfect Tire for Electric Cars
These few paragraphs are excerpted
from an article which was published in
Wired, By Eric Adams
EVERY TIRE YOU’VE ridden on
is balancing act, the triangulation of
qualities that negate each other. Greathandling tires don’t last. Durable tires
are loud. Quiet tires can’t handle. The
rubber wrapped around the wheels on
every new car is a carefully crafted
compromise that favors some traits
over others, because you can’t have it
all.
Electric vehicles complicate things
further, because they demand more of
everything. They lack the roar of an
engine to drown out the brain-numbing
drone of rubber on asphalt, so quiet
matters. Range is crucial, so the tires
must play their part in pulling every
mile from every watt. The torquey
performance demands rubber stout
enough to keep up. And electrics are
expensive enough without worrying
about buying them new shoes every
few thousand miles.

That’s why Teslas and Chevy Bolts share
track time with Corvettes and Camaros
(along with Accords, Camrys, Sentras,
and plenty of others) at Michelin’s
R&D center near Greenville, South
Carolina. Engineers and test drivers
put new designs through rigorous tests
on a plethora of surfaces at sprawling
test track shrouded in trees to ward off
Peeping Pirellis.
These engineers juggle more than
200 variables—rubber compounds,
construction methods, sidewall design,
belt arrangement, tread design, groove
width, and so on—to find the best
combination for a given manufacturer
and model.
As they focus on electrics, they’re
looking to have it both ways.
“Historically, the tire industry
has created tires with either high
performance or low rolling resistance,
requiring customers to make the
trade-off for range or grip,” a Tesla
representative says. Harder rubber
lasts longer, for instance, and extends

For Formula E’s race cars, Michelin
specially developed the Pilot Sport EV tire.
Photo by MICHELIN

range but limits the stickiness you
want in performance tires. The upstart
automaker wants tires that “break
down this historic compromise” by
offering minimal noise, plus maximum
performance, range, and comfort.
That’s Michelin’s job.
The company makes tires for 45 percent
of EV’s built in the US, including Tesla’s
Model S and Model X, the Nissan
Leaf, and Chevy’s Volt and upcoming
Bolt EV. And it’s the sole provider of
tires for Formula E, the electric racing
series. The lessons learned with one
program—improvements in longevity,
rolling-resistance, etc.—carry over to
others.
Read more about these tires and how
they are developed. https://www.
wired.com/2016/05/hidden-battlemake-perfect-tires-electric-cardivas/?mbid=nl_51816

Michelin is the sole provider of tires for Formula E, the electric racing series.
Photo by MICHELIN
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In accordance with Title 17 U.S.C. Section 107, this
material is distributed without profit to those who have
expressed a prior interest in receiving the included
information for research and educational purposes.

2016 TESLA MODEL X

2016 Tesla Model X with 2011 Tesla Roadster Sport, photographed by owner Bonnie Norman
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THREE YEAR REVIEW OF TOYOTA RAV 4

Why I Drive Electric

A Three Year Review of Life With the Second-Generation
Toyota RAV4 EV
Here’s my report: I used about 360 kWh
of electricity, from the wall, to drive
about 1170 miles each month. In total
I used about 12,665 kWh of electricity
over 3 years to charge my car.
My electric rate at home over the past
three years averaged 15.3 cents per
kWh. At that rate I would have paid
about $1950 to drive those 42,200
miles. That works out to about 4.6 cents
per mile. For comparison, according to
AAA on May 9th the average price of
a gallon of gas in the United States was
$2.21. Driving a car getting 25 MPG
works out to 8.8 cents a gallon.

By Steven Noctor
This May, I reached three years of driving my 2012 Toyota
Rav4 EV. I’ve already written a number of pieces about the
Rav4 EV, and after 3 years of driving I’d like to answer a
couple of key questions, such as “How much energy does
it take to drive an electric car?” , “Why do I drive an EV?”
and perhaps most importantly, “Why is this important to
me?”

Another way to look at that is to
consider equivalent MPG, or eMPG. A

First a bit about the car for those who aren’t familiar with
this “compliance” electric vehicle.
The 2012-2014 Toyota Rav4 EV is an electrified version of
the 2012 Toyota Rav4. It features a 41.8 kWh battery pack
and electric motor that were supplied to Toyota by Tesla.
This car was made in small numbers and sold by Toyota
only in California, which is why it’s called a “compliance”
car by many electric car enthusiasts. The EPA rated range
is 113 miles on a full charge. The car seats five and has a
large storage capacity in the rear: 36 cubic feet, 73 cubic
feet with the rear seats folded down.
This versatile car has been my primary vehicle since the
day I bought it. In three years I’ve driven 42,200 miles.
That’s 14,000 miles a year, which matches the average
annual mileage for a driver in the United States.
To get an idea of operating costs and mileage efficiency, I
recorded my monthly mileage and estimated energy use.
10 Current EVents / June 2016

gallon of gas is equal to 33.7 kWh of electricity. So, 12,665
kWh, divided by 33.7 kWh/gallon = 375.8 gallons of gas to
drive 42,200 miles. That works out to 112 eMPG. Electric
cars are much more efficient than gas powered cars. Granted,
I live in the flat, warm, Sacramento region – ideal driving
conditions. But, the same driving style over the same route in
a Prius got me 53 MPG. My 4000 pound brick shaped EV is
2 times more efficient than a Prius.
So yeah, driving an EV is cheaper. But for me this is the least
important reason to drive electric. Here are the 4 reasons why
I drive electric.
1: Power your car with domestic energy
By driving electric you decrease our reliance on foreign
continued next page
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energy. I drive a car powered by 100% American made
energy. Domestic energy = Independence.
2: Pollution is real folks, and it is not good for us
There are 300 million cars on the road in the US. The average
person drives 35 miles a day, in a car that gets maybe 20-25
miles per gallon. As a result, we use more than 300 million
gallons of gas every day (the actual number is 384 million
gallons of gas each and every day). And that’s just for cars
and light trucks. Why does that matter? Burning a gallon of
gas produces 20 pounds of CO2. So that’s 20 pounds times
384 million. Every day. That’s over 7 billion pounds of CO2.
Yes, billion with a B. 7 billion pounds of CO2 that we pump
into the atmosphere every day. But that’s not all. Burning
gasoline also produces nitrogen oxides; volatile compounds
from unburned or partially burned fuel; carbon monoxide;
sulphur dioxide; particulate matter and other toxins like
benzene, 1,3-butadiene, acrolein, and formaldehyde. Even if
we aren’t familiar with the names of those compounds, we
already know car exhaust is bad: nobody would let their child
sit in a garage with a running car for an hour. But yet we
treat the atmosphere like it’s some limitless reservoir that we
can pump billions of pounds of toxins into every single day.
And keep in mind that current research is providing more and
more evidence for how air pollution impairs our health, and
the health of our children.
3: Electric cars are much cleaner, and get cleaner
every year
Opponents say that EVs just shift emissions from the tailpipe
to some coal burning plant down the road. But very few areas
in the US rely solely on coal for power any more. There has
been a big shift to natural gas (which burns cleaner), and
there is steady, continual growth in the amount of electricity

generated by renewable solar, wind and hydro sources. 13%
of energy in the US comes from renewables that greatly
reduce emissions. As a result, the amount of pollution
produced by driving an electric car is much less than that
made by the average gas powered car. AND it gets better
each year. The Union of Concerned Scientists analyzed the
amount of pollution made by charging an electric car in
different regions of the US based on the fuel sources used
to generate electricity by regional utilities. In the worst case
scenario, you live in Denver and charging your EV makes
an amount of pollution equivalent to
driving a car that gets 34 MPG. That’s
the worst case. In the best case you live
in Alaska and get 126 MPG equivalent
from your EV. See the 2014 UCS map
below. And again, these numbers can
improve every single year. As the
grid gets cleaner, related emissions go
down and the air get cleaner. Many
people I know have solar panels and
produce as much electricity for the grid
on the roof of their house as they need
for their house and driving combined.
That’s Net-Zero emission driving.
And projects like the Honda House
demonstrate that you can actually
drive a car powered directly by the
sun. Sunshine a Battery a Car. It’s
that simple.
continued on page 13
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TESLA MODEL 3 INTERIOR

Tesla Model 3 Interior is Likely Designed Around
Inclusion of Very Large HUD Optics (Theory Explained)
By James Ayre
Originally published on CleanTechnica.
Editor’s Note: I absolutely loved the
HUD in the BMW i8. If the Model 3 has
a HUD even better than that, or even just
as good as that, I’m sure customers will
be happy.
One of the things that stood out the most
about the Tesla Model 3 when it was
first unveiled was the rather simple and
uncluttered interior.
While some posited that the interior
Image by Randy Carlson, based off of a Tesla image.
design was simply unfinished, others
were quick to consider other possibilities — including the
at the unveiling could be implemented using the same
possible inclusion of a large HUD (heads-up display). That
imaging technology as the HUD with nothing more
possibility would of course also explain why conventional
than a piece of frosted glass or plastic positioned in
air vents weren’t featured in the interior — the freed-up
front of the dashboard.
space allowing for a larger HUD.
…There are compelling advantages that make DLP
A very interesting and in-depth article recently published by
displays preferable to LCD or OLED alternatives.
Randy Carlson on Seeking Alpha (http://seekingalpha.com/
The active elements of a DLP display are very
article/3975416-tesla-model-3-wins-innovative-simplicity)
small compared to an LCD display or conventional
explored this line of thought, as well as others. Here are
“instrument cluster”. The DMD image generator – the
some choice excerpts from that article:
array of a couple million movable mirrors – is built
on an IC chip, about the size of your thumbnail. DLP
The largest barrier to putting a great HUD in cars is
image projectors are also more power efficient than
finding the volume within the dash for the necessary
LCD displays, allowing brighter images and lower
large optical components. Tesla appears to be taking
operating temperatures, both of which are important
the innovative approach of replacing the conventional
for automotive displays that must be visible in bright
instruments with the HUD, thus freeing up the
sunlight conditions.
necessary volume to make a great HUD display. At the
same time, what is saved by eliminating conventional
Tesla is not bringing some new technology to
instruments will largely, if not entirely offset the cost
automobiles by using a DLP head up display. The
of the HUD.
innovation is in removing the conventional instruments,
controls and HVAC ducts from the dash, making room to
The same DLP technology used for the HUD can also
implement a very compelling HUD that can then display
be used to project images on to a ‘frosted’ screen from
all the information formerly presented by conventional
the back. In fact, the same optics used to display images
instruments and displays. The display generating
can be used to detect operator gestures, allowing
components are very small, only the optics (light,
an interactive touch screen to be implemented on an
inexpensive, molded plastic mirrors) are large. This is
inert piece of frosted glass without any wiring. In
an example of innovation that delivers simplicity, ease
other words, the touch screen shown in the Model 3

continued next page
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of manufacture and very possibly lower cost overall.
This kind of innovative display solution for Model 3 is
definitely the right kind of innovation. It’s not another
Falcon Door.
Very interesting points. The issue of strong sunlight making
LCD and OLED displays hard to see is a commonly
discussed one. The potential solution discussed above would
certainly be appreciated by many, especially considering the
glass roof design of the Model 3 (the all-glass roof appears
to simply be an option, not standard, it should be noted).
As we reported previously, Tesla recently hired Milan
Kovac — the principal engineer behind the SKULLY HUDfeaturing motorcycle helmet — seemingly adding weight to
this speculation.

At any rate, I’m sure that we can expect the production
interior of the Model 3 to be fairly different from what we
have seen so far.

“And looking at recent hires at Tesla Motors, it’s clear that
Tesla is emphasizing experience with HUD, gesture control,
and other unique automotive interior tech implementations,”
Evannex noted.

http://evobsession.com/tesla-model-3-interior-likelydesigned-around-inclusion-large-hud-optics-theoryexplained/

Tesla CEO Elon Musk’s own comments appear to corroborate
at least some of this speculation. Here is a tweet he made on
the matter:

In accordance with Title 17 U.S.C. Section 107, this material is distributed without
profit to those who have expressed a prior interest in receiving the included
information for research and educational purposes.

Why I drive electric

Summary
I could be biased since I’ve been driving this EV for 3 years,
but I’ve come to feel that an EV with 100+ miles of EPA-rated
4: Driving an electric car is a blast!
range, a DC charging port, and DC charging infrastructure,
No need to say more on that last point, EV’s are simply a meets my needs throughout the year. Two years from now I
blast to drive.
might be saying that 200 miles of range and an established
DC [fast] charging network is what I need. But today I am
driving this EV. Today I
am powering my car on
domestic energy. Today I
am reducing the amount of
pollution from driving. And
I’m having a blast. With the
increasing number of EVs
on the market today, there
could be one that will meet
your needs as well.

continued from page 11

https://transportevolved.
com/2016/06/01/readerrides-why-i-drive-electrica-three-year-review-oflife-with-the-secondgeneration-toyota-rav4-ev/

June 2016 / Current EVents 13

ELECTROBUS

		THE ELECTROBUS:
			15 YEARS BEFORE ITS TIME!
the state of California. His keen insights and
application of skills learned propelled him as a
true pioneer and forward thinking contributor
in the EV field. He understands our fight to
clean the air, and rid the US from fossil fuels
as he marvels at today’s cars. The condensed
story he and his family shared here illustrates
the approaches used to create and realize his
dreams. Today the process is very similar, but
the tools and techniques are vastly improved.]
By the Borisoff Family
Our dad Bob Borisoff is nearly 91. We, his
four children, marvel at what a talented and
forward-thinking mechanical engineer he is
and how he, for much of his career, was selfemployed and used his talent and ingenuity to
provide for his family.
In the early 1970s, with the Los Angeles Basin
dubbed the “Smog Capital of the World” and the
United States in the throes of the Energy Crisis,
one of Bob’s clever pursuits led to the creation
of a practical and workable fully electric bus
that could carry 20 seated passengers and up to
20 standees and attain a top speed of 35 miles
per hour on a level grade. The Electrobus ran
successfully for several years on the streets of

continued next page

Otis Electrobus in Los Angeles.

Introduction

[Bob Borisoff came to America as an immigrant,
and built an EV company based on a vision and
his know-how. Graduating from the University of
Southern California after WWII with a degree in
electrical and mechanical engineering, he later
became a registered Professional Engineer in
14 Current EVents / June 2016

Bob Borisoff with children (from left to right) Susan, David, Stephen, and Paul.

ELECTROBUS

Bob Borisoff, then and now.

Los Angeles and Long Beach, CA, as well as New York and
Roosevelt Island, NY. Unfortunately, it was about 15 years
before its time. This article details the story of Bob Borisoff and
the design and manufacture of the Electrobus from its inception
to the termination of its production due to an economic climate
that could not support his remarkable achievement in the area
of electric passenger transportation.

Bob’s Early Work History

Los Angeles Department of Water and Power,
Aerospace... and Beyond
Bob Borisoff was employed at the Los Angeles Department of
Water and Power when he and Edith married in 1948. There,
he designed LADWP’s first hydraulic lift (as opposed to
complicated earlier methods) for lifting personnel up to change
streetlight bulbs.
After LADWP, Bob became self-employed at Howard
Manufacturing Company (“Howard” being the middle name
of his son Paul). For many years he worked for his friend Ted
Bowers of Tinkertown Carnival Company making amusement
park rides. For Mr. Bowers, Bob made a fantastic electric
locomotive utilizing an electric industrial truck chassis with a
smokestack that burned vegetable oil to produce smoke. This
wonderful locomotive chugged around Southern California
shopping centers and Marineland of the Pacific (For those
unfamiliar with it: https://en.wikipedia.org/wiki/Marineland_
of_the_Pacific) pulling a double-decker trailer behind it and
providing a delightful ride for all those who climbed aboard.

1977… Bob and Edith Borisoff.

The Borisoff family had a trolley car and track complete with
switches in the backyard of all three of their Los Angeles area
homes, and there is still one in the yard of the Woodland Hills Tinkertown locomotive built for Ted Bowers which was given
home bought in 1964 where Bob lives today.
the nickname “PuffPuff.”
continued on page 16
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continued from page 15

Circa 1955… Sons Paul and baby David driving the
Tinkertown Trolley, built for Ted Bowers.
https://youtu.be/K7AD2dYRa-M

August 2010… Bob at home driving a Tinkertown Trolley. (For a home
movie clip of the trolley in action, visit:
https://www.youtube.com/watch?v=K7AD2dYRa-M

During the Howard Manufacturing Company years, Bob
invented a vehicle transmission called the Tork-Link. He
explained the novel principles involved in this invention by
likening its operation to an ice skater who, when performing
a spin on the ice, will whirl faster as she pulls in her arms
and slower as she extends them. Bob envisioned the TorkLink to replace the conventional and noisy transmission of
an Army battle tank as it shifted gears and to serve as a quiet
transmission, providing a measure of stealth to an otherwise
rackety military tank. For information about the 1966 torque
converter construction patent, visit http://www.google.com/
patents/US3263529
In the early 1960s, in the midst of the Space Race, Bob
took employment at Northrop Ventura where he worked
in the Paradynamics Division designing parachutes to be
used in landing the NASA spacecraft. While at Northrop,
in his spare time, Bob pondered the concept of an alternate
spacecraft recovery system. One weekend, he took his
family on a picnic to the Hansen Dam Recreation area of the
San Fernando Valley and, while standing atop a bridge, with
stopwatch in hand, dropped and timed the rate of descent of a
balsa wood model autogyro-like mechanism as it flew to the
ground. (An autogyro glider is similar to a helicopter, but the
16 Current EVents / June 2016

rotors are motorless and windpowered using air currents.)
Bob was testing whether the Apollo spacecraft could land in
the ocean at mission’s end using a helicopter blade assembly
based on autogyro principles instead of a conventional set of
parachutes.
Thereafter, he was similarly employed at Hughes Aircraft
in Culver City and worked on NASA-related projects.
However, Bob, along with thousands of engineers, was laid
off when the Space Race was over.

Bob examining a Tesla Chassis

continued next page
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All Things Electric

Finding himself self-employed once again,
Bob was referred to virtuoso violinist Jascha
Heifetz, who was an antique and electric
car enthusiast. He built for Mr. Heifetz an
electric car, powered by twelve 6 volt leadacid batteries (for a total of 72 volts) in a
Renault Dauphine body. Heifetz’s Electricar
possessed an elegant mahogany dash panel
with a small brass plate on it inscribed with
the words “Custom-crafted for Jascha Heifetz
by Tork-Link Corporation.”
Next, Bob built an electric car with son
Stephen in a Fiat body, this time powered by
sixteen 6 volt lead-acid batteries (for a total
of 96 volts). Everyone in the family drove the
“I’m Clean—I’m Electric” Electrocar at one
time or another throughout the 1970s.
continued on page 18

Circa 1969… The Heifetz Electricar was designed and built for Jascha Heifetz by
Bob Borisoff, PE. Mr. Heifetz traveled from home to Hollywood. The car did 45 mph
for 45 to 70 miles, depending on how he conserved energy allegro ma non troppo!
(For a film clip, visit https://www.youtube.com/watch?v=61xf4R_pBoU .)

The Henney Car Company in Freeport, Ill., was a noted coachbuilder of the day, with roots dating back to
1916. In 1953 Henney purchased the Eureka-Williams Company, known mostly for its vacuum cleaners.
The Henney Motor Co. of Canastota NY had a long history of building custom coaches since 1868 and
was affiliated with the Packard Automobile. Normally they did custom built limousines, ambulances and
hearses, yet were contracted to do this Kilowatt project with National Union Electric who also produced
Exide Batteries.
The propulsion system was developed in consultation with Victor Wouk, an EE at Caltech, who designed the
solid-state speed controller for the Kilowatt; it was manufactured by Curtis Instruments. The chassis came
from tooling and parts purchased from Renault for their Dauphine model. The 1959 models ran at 36 volts with
18 two-volt cells in series, providing 40 miles at 40 mph tops. Eureka later redesigned it as a 72 volt system,
employing 12 six volt batteries, boasting a 60 mph / 60 mile range spec. The controller used a combination of
relays and diodes to switch the
batteries and motor windings
in different configurations for
different speeds, but without
transistors yet. It weighed
about 2,100 lbs (950 kg).
Supposedly only 47 of these
were ever sold, so they remain
a rare collector’s item.

By dave_7 from Lethbridge, Canada
(1959 Henney Kilowatt) [CC BY 2.0
(http://creativecommons.org/licenses/
by/2.0)], via Wikimedia Commons
https://commons.wikimedia.org/wiki/
File%3A1959_Henney_Kilowatt_
(3445701507).jpg
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continued from page 17

But during the 70s, things were becoming increasingly difficult financially
for Bob. In addition, Los Angeles
was blanketed in smog and the United
States was in the midst of the Energy
Crisis, where the U.S. and other major
industrial countries faced substantial
petroleum shortages and elevated gas
prices. These three factors sparked the
creative impetus for the Electrobus.
Genesis of Electrobus, Division
of Tork-link Corporation
Beginnings — Cramped Quarters
on Calvert Street
Bob’s son Stephen remembers some
of the first conversations about making
an electric bus. He recalls the initial
financier Mike Jacobs, engineer and
salesman Hank Flum, and Bob meeting
in the driveway of the Borisoff family
home in Woodland Hills and, while
looking under the hood of the Fiat
Electrocar, discussing the idea of
starting a new company that would
build an electric bus. Eventually,
Bob enlisted the support of financier
William David Lawry who had helped
him fund the Tork-Link transmission a
decade earlier.
Bob opened a modest industrial shop
on Calvert Street in Van Nuys where a
handpicked group of talented guys, such
as engineers Art Stock and Ed Murphy,
plus a few draftspersons, including
Stephen, and shop workers fabricated
the first prototype of the Electrobus,
flying by the seat of their pants, out of
0.0625-inch-thick aluminum.
Bob was involved in all aspects of the
building of the bus due to his SAE credentials in automotive engineering and
his extensive knowledge specifically in
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December 15, 1968… The Fiat Electrocar built by Bob with son Stephen. Stephen drove
35,000 miles in this electric car which had a top speed of 45 miles per hour and a practical
travel range of about 50 miles between charges. Read the full article at:
www.maestrostudio.net/maefamily/Electrocar%20Article%20-%20LA%20Times.jpg

the field of electric vehicles. Having
produced electric cars himself and having repaired Detroit Electric and Baker
electrics, he understood all the design
successes and failures of electric cars
that had been built in the past. Because
of his experience, the propulsion system of the proposed Electrobus was
routine. Art Stock, with expertise in the
construction of motor homes, provided
invaluable insight into the building of
the body frame. There were, however,
a number of innovations Bob brought
to the Electrobus design, as will be discussed later in this article.
Much of the initial design work was
accomplished in the small shop on

Calvert Street under great time and
money constraints. As the prototype bus
was constructed, it became necessary to
rent a second shop on nearby Bessemer
Street in which to house it.
Today’s technological advances are
astounding and exciting and modernday computers can generate drawings,
solve problems, and simulate test
scenarios. In comparison, Electrobus,
Division of Tork-Link Corporation was
a low-tech operation. Bob fashioned
huge drafting tables out of wood with
linoleum glued to the table’s surface.
Drafting machines, drafting pencils
with thick leads of different hardnesses,
continued next page
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manual revolving pencil sharpeners,
Pentel mechanical pencils, slide rules,
and early models of calculators were
employed. Drafting drawings were
drawn on vellum (tracing paper).
When a blueprint was needed, the
vellum and yellow blueprint paper stock
were put through a blueprint machine
where ammonia fumes developed the
image of the vellum onto the blueprint
paper stock, producing blue lines and an
exact copy of the vellum when it came
out the other side of the machine.
continued on page 20
Before AutoCAD: Bob today in his workshop at an Electrobus drafting table with a drafting machine, which is a tool used in technical drawing consisting of a pair of scales
mounted to form a right angle on an articulated protractor head that allows an angular
rotation. This is how an assembly drawing was created 42 years ago.

Pictured here are two Electrobus test benches, utilizing the
instrumentation of the times, such as voltmeters, ammeters, and a
Variac for use as a speed control. These are all intended to assess
the reliability and endurance of the Electrobus motors at higher RPM.
The bus motor weighed over 800 lbs. This test bench was used in
setting the optimum brush angle so that commutator bars would not
vaporize at low speeds and high currents needed to climb hills. Peak
power levels were over 500 HP. Charging of the batteries was done
with 240 volt 2-pole circuits, and saturable reactor chargers. There
were no SCR’s or TRIAC’s yet; power semiconductors were primitive
at best.
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Bob Borisoff
continued from page 17

ELECTROBUS TRIALS – LONG BEACH & MINEOLA
May 29 - June 7, 1973

Summary
A 20-passenger battery powered bus was tested in actual service and demonstrated
to potential users from government and industry, principally from Nassau County.
The Electrobus by the Tork-Link Corp. of Studio City, California, performed
perfectly. For four full days on trial runs this modern electric performed as well as
any vehicle with an engine and had none of the undesirable features.
All who witnessed the tests were impressed and were convinced that technology
exists which will ensure a conservation of energy and a reduction in pollutants
downtown without undue economic penalty.
This report is prepared so that all concerned may confirm through individual
economic study that now is the time for a switch to electric transportation where
the long range and high speeds of vehicles with engines is seldom, if ever, used.

The Electrobus prototype was demonstrated in New York and received glowing reviews!

continued next page
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Publicity photo of the Electrobus prototype.

From Industry Week. (To see the full article, visit http://www.industryweek.com/site-files/industryweek.com/
files/archive/industryweek.com/images/misc/Electric-Vehicle-Industry-Sounds-a-Charge.pdf.)

ELECTROBUS, DIVISION OF OTIS ELEVATOR COMPANY!
A few years later, the brown, gold, and
white Electrobus prototype was up and
running and Bob and Bill Lawry were
desperately looking for a purchaser
as funds were all but depleted. In
January 1974, just in the nick of time,
Electrobus was bought up by Otis
Elevator Company.
Electrobus, Division of Otis Elevator
Company was relocated to new and far
more spacious quarters, a large airplane
hangar at the Van Nuys Airport, where
it grew from a handful of employees to
nearly triple digits.

The first order of business that faced the
new division was documentation and
standardization so that the Electrobus
could be mass produced, so now
began a frantic effort to commit the
haphazardly assembled prototype bus
to exact manufacturing specifications.
It was necessary to document every
inch of the prototype and its numerous
revisions to blueprint. Into many
blueprint drawers, stacked in order by
a numbering system representing the
different parts of the bus, went hundreds
of assembly and detail drawings. As
each vellum was approved, it was

blueprinted and rushed out to the shop
workers in the factory.
Bob’s son Stephen tells how the
executive, engineering, and drafting
offices were walled in and airconditioned
separate
from
the
sweltering fabrication portion of the
hangar building. There were constant
complaints from the shop workers
that the higher-ups got all the cold
air. The official retort was that the
air conditioning was needed for the
engineers and draftspersons; otherwise,
they would likely drip sweat all over
their drawings.
continued on page 22
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Bob Borisoff
continued from page 21

The Electrobus Components And Innovations
The LeadAcid Battery

The Electrobus chassis and body frame.

The Electrobus chassis and body frame with front cowl attached.
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The Electrobus propulsion system was
not novel. The real innovation was the
location of the battery and the facilitation
of its exchange once it was discharged.
Bob called for a single lead-acid battery
weighing approximately 4,500 pounds
and delivering 72 volts which was inserted
and removed into and out of the rear of
the Electrobus like a 1970s 8-track music
cartridge. The battery was custom-built
for Bob by Exide Battery Company and
later by other industrial battery makers.
Bob designed fork trucks that exchanged
the discharged battery with a freshly
charged one within minutes along the
Electrobus route. These charging stations
were strategically placed, usually at the
beginning or end of the line or where
passengers were unloaded so that there
would be sufficient time for a discharged
battery to be replaced with a freshly
charged one. Every charging station was
equipped to recharge a battery from each
of several buses simultaneously.
Bob talks about two different types of
charges. He makes a distinction between a
quick charge, which took about four hours
to charge the battery to 80% capacity,
and a balancing charge, which took 10
to 12 hours. The quick charge, while
convenient, did not assure an even and full
charge of all the cells of the battery. There
was spirited ongoing debate among the
engineers as to whether a balancing charge
should be done weekly, monthly, or at all.
In Bob’s opinion, a balancing charge was
needed about once a week in order to bring
all cells up to the same state of charge.
[Ed: Today such opportunity charging is
welcomed anytime, and balancing is an
ongoing process during driving, during
charging and during rest times.]
continued on next page
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The starting charging current was approximately 500 amperes
depending on how deeply discharged the battery was,
which tapered down to less than 50 amperes as the battery
approached full charge. The chargers were fed either 208 or
240 volts depending upon availability in a given area, even
accommodating as high as 480 volts in industrial locations.
Diesel generators might have powered the chargers where
sufficient AC power was not accessible, such as in 1970s
Palm Springs.

Regenerative Braking

The Electrobus utilized dynamic and regenerative braking
which aided in recharging the battery whenever the brakes
were applied. (Dynamic braking is the use of a vehicle’s
electric traction motor as a generator when slowing, and it
is termed as regenerative if the power is then returned to the
Inside the Electrobus controller.
battery.)

The Controller: How Ever Did It Work?

Question: If the Electrobus did not employ a solid state
controller since that was not yet in existence for large vehicle
use, then how was the Electrobus controller designed and
how did it work to increase and decrease speed in a controlled
fashion?
Answer: The Electrobus controller box contained 12
contactors. The accelerator pedal, when depressed,
actuated a rotating cylindrical assembly comprised of 12
individual cams that provided eight progressive steps. Each
consecutive step set off specific microswitches that activated
corresponding contactors. As the accelerator pedal was
depressed by the bus driver, the contactors participating in
each step conducted battery current through various heavy
duty resistor banks that, in turn, sent ever increasing amounts
of power to the motor. In this way, the Electrobus controller
provided gradual and smooth acceleration.
Very importantly, mediating between the accelerator pedal
and the rotating cam assembly was a dashpot (a device similar
to those used on a screen door to keep it from slamming
shut). Since a traction motor provides its maximum torque in
foot pounds at startup, if the driver accelerated too rapidly,
the Electrobus might start up with a huge jolt. The dashpot
was necessary to ensure a predetermined optimum rate of
rotation of the cam assembly regardless of how quickly
the driver pressed down the accelerator pedal, thereby
guaranteeing predictable and comfortable acceleration.

The Powertrain

The powertrain of the Electrobus consisted of a DC brushed
traction motor with a set of universal joints at each end of a
sturdy truck driveshaft that could handle the typical amount
of torque a traction motor would normally produce. The
vehicle drive motor was of the serieswound DC traction
type. It was a class F machine, rated at 50 horsepower and
2,000 rpm with nominal inputs of 72 volts and 600 amps. This
was the motor’s rating at which it could run the Electrobus
continuously all day. The traction motor weighed 800 to 900
pounds and was mounted on the vehicle frame under the
floor, just behind the middle of the bus. The motor was so
powerful that a transmission was not required.

View of the armature, fields, and commutator of the Electrobus DC
traction motor.

continued on page 24
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continued from page 23

they were asked to explain how they would plan and carry out
solving those problems. As there were no Internet resources,
the applicant would need to demonstrate their ability to use
engineering manuals and references plus parts suppliers
catalogs. The applicant would receive a recommendation to
be hired or not based on Bob’s assessment of the applicant’s
understanding in the areas of mechanical, electrical, and
structural design necessary in order to build an electric bus.
Art Stock, Chief Engineer, would review the qualifications
of the draftspersons and, with the help of Joe Moselli, Shop
Foreman, shop worker applicants would be assessed for
their ability to handle a variety of tasks such as reading
blueprints, using different tools, and running lathes, milling
machines and drill presses to fabricate the Electrobus.

Electrobus, Division Of Otis Elevator Is
Dissolved
The complete Electrobus DC traction motor mounted in the
chassis. The Electrobus motor was huge and powerful, capable of
producing sufficient torque that a transmission was not required.

The rear-end of the powertrain utilized a standard truck
differential and rear-axle assembly. The rear wheels employed
16-inch rear brakes and heavy-duty tires that could support
the weight of the bus.

The Electrobus Staff — Skills Sought,
Talents Gained

After the purchase of Electrobus by Otis Elevator Company,
the first task at hand was to create the necessary assembly
and detail drawings to document the Electrobus prototype
for mass production. The company underwent a rapid
growth spurt from about 20 to almost 100 employees. While
Personnel Manager Chuck Snoke initially screened potential
engineers, draftspersons, and shop workers, it was then
Bob’s task as Engineering Manager to test, for example,
engineer applicants during the job interview to ascertain their
skills. Bob asked questions about the applicant’s past work
experience and their knowledge of mechanical and electrical
fundamentals and the laws of physics. Bob was particularly
interested in ascertaining their working knowledge of
automotive principles and their ability to design and transfer
ideas to preliminary sketch and even to vellum.
Bob was also interested in knowing how an engineer applicant
might approach solving a variety of problems one would be
likely to encounter in designing an electric bus. To this end,
Bob would give the applicant a series of test scenarios where
24 Current EVents / June 2016

Moving on at Burnet Avenue

Electrobus manufactured 11 electric buses which operated
successfully on the streets of Los Angeles and Long Beach,
California, and in several areas of New York, including
Roosevelt Island, NY, and it had orders for 14 more. The
company was just gaining momentum when, in 1976,
United Technologies Corporation (UTC) forcibly acquired
Otis Elevator by merger and acquisition and dissolved Otis’s
smaller divisions, including Electrobus. UTC was committed
to honor a one year warranty on the 11 buses that were sold.
The orders for the other 14 were cancelled. Bob moved to a
shop on Burnet Avenue in Van Nuys and provided technical
support and facilitated service calls on the existing buses for
the warranty period and for several years beyond.
Aside from fulfilling warranty contracts, Bob was far from
idle. He modified two brand-new conventional gasolinedriven automobiles to electric for Ford Motor Company,
custom-designing their controllers and DC traction motors
from scratch with the aid of motor expert Tim Cellner
and the versatile Russian engineer and machinist Michael
Shmain. Bob and Stephen also designed a potential line of
DC brushed traction motors which could be built and sold
for different applications in electric industrial vehicles.

Reflections: Electrobus — 15 Years
Before Its Time
Something Lost, Something Gained

The abrupt shutdown of the Otis Electrobus as a marketable
product dealt the Electrobus a blow from which it could not
continued next page
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recover. For Bob, it was a significant personal blow. Despite
this, Bob drew the preliminary layout for a 37-passenger bus
to expand his 20-passenger model and tried in vain to find
funding to continue the company.

only now beginning to be echoed in the post-millennium era.
It was not until 1990, some 15 years after Electrobus, that the
California Air Resources Board (CARB) enacted legislation
requiring auto companies to produce a certain percentage of
zero-emission vehicles for sale in California with its ‘ZEV
Mandate’.
Despite its short lifespan,
the Electrobus was a
relevant 1970s forerunner
of
modern
batterypowered transportation that
would become a reality
for America in the new
millennium. It is hoped that
the story of the Electrobus
will bring to light its solid
place in the history of
American battery-powered
electric vehicles.

Undaunted, Bob drew this preliminary layout for a 37-passenger Electrobus.

The Electrobus Team

When asked to reflect on the demise of the Electrobus, Bob
said, “As is typical of technically oriented people, I greatly
underestimated the amount of capital required to move
forward from initial demonstration models, into sales and
marketing, and the actual cost of production.” But perhaps
the real lesson learned, looking back over the last 40-some
years of electric vehicle development, is that it’s not enough
to answer need with a good product and the determination to
make it a success. In hindsight, in addition to a generous and
consistent stream of capital from big business, the Electrobus
would have benefitted from governmental support for clean
power, which was at that time minimal, as well as today’s
greater customer demand.
The Electrobus was not the only battery-powered bus of
its era. There were several American-made electric buses
that unfortunately did not meet transit agencies’ expected
performance, and there were battery-powered electric buses
running successfully, such as in Nice, France. However, the
Electrobus was well-designed and mass production-ready,
perhaps the best of its kind in mid-20th century America. It
was an early and magnificent response to the need for zeroemission vehicles in the United States, a response which is

A Tribute...

Here is a list of the talented people who were most directly involved
in the design effort of the Electrobus:
Bob Borisoff – Manager of Engineering and father of the
Electrobus, brought his creative talents and vision to all facets of
daily work on the bus.
Mike Jacobs – Initial financier who provided funds to design and
build the Electrobus prototype and pay the shop rent.
William David Lawry – Financier who invested $1 million into
the early Electrobus development.
Art Stock – Chief Engineer, experienced in building motor homes,
organized the day’s work for the engineers and draftspersons.
Ed Murphy – Engineer who coordinated with the other engineers
and draftspersons as to what sketches, assembly, and detail
drawings were to be created. Marked up blueprints to be modified
in their design or dimensions.
Tim Cellner – Traction motor expert who could build DC brushed
traction motors from scratch. Stayed on at the Burnet Avenue
shop after Electrobus, Division of Otis Elevator Company was

continued on page 26
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Ray Strackbein – Jack-of-all-trades who worked out in the factory
doing bus wiring and every imaginable task.

continued from page 25
dissolved.

Rafe Sandes – Master’s Degree in Physics, wrote the manual for
the maintenance and operation of the Electrobus.
Bob Burns – Experienced in aircraft design, had ideas of using
aluminum aircraft designs for the chassis.

Les Twordox – Made many of the original parts of the Electrobus
prototype early on… an amazing 76-year-old machinist.
Chuck Snoke – Personnel Manager.
Clay Hudkins – Buyer of all of the parts to build the Electrobus.

Loren Otto Blazi, John Fort, Perry Le Master – Engineers
who worked on assignments for designing different parts of the
Electrobus and who also created assembly and detail sketches and
vellums.

Hank Flum – Engineer and Salesman who was responsible for
placing ads in magazines and other media resources to sell the
Electrobus. He famously stated “Too much instrumentation will
distract and confuse a driver”, suggesting it should all be removed!

“Scotty” – Drafting Checker. Responsible for checking
dimensions and searching for errors in drawings. Very precise in
his work.

Joe Moselli – Shop Foreman, who oversaw the dozens of workers
in the factory skillfully build each of the 11 Electrobuses.

Stephen Borisoff and Joe Depin – Draftspersons who worked on
assembly drawings and detail vellums.

A handful of excellent secretaries who answered the telephones,
took dictation in shorthand, and typed letters on typewriters.

Photo Gallery of the Electrobus operational in U.S. cities during the ‘70s

Electrobus fleet purchased by the City of Long Beach, California.

Electrobus on Roosevelt Island, New York.
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Electrobus purchased by New York Con Edison.

Electrobus purchased for Los Angeles DASH (Downtown Area Short Hops).

The Otis Electrobus was demonstrated in New York and Chicago in the 197475 time frame.
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BMW VS TESLA MODEL 3

Can BMW Fend Off The Charge of the
Tesla Model 3? Part 2

My concept 2020 BMW i5. BMW’s answer to Tesla’s Model 3 (shown in Moloughney Red) Designed in conjunction with BMWBLOG

By Tom Moloughney
In the last post, we looked at the impact
that Tesla’s Model S has had on the
sales of competing vehicles in the large
luxury segment in the US. That set the
table for the question of whether or not
the Model 3 can have equal or perhaps
even greater success in the entry level,
premium segment when it hits the
streets sometime in the end of 2017
or early 2018. That segment has been
owned by BMW’s 3-Series for decades,
and BMW isn’t going to just give it up
without a fight.
But what exactly can they do? The
Model 3 has captured the imagination
of the public and Tesla has received over
400,000 reservations in the first three
weeks since the reservation process has
opened. That staggering number has
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undoubtedly caused a few sleepless
nights for product planners of various
OEMs. In fact, if we look at theory of
Diffusion of Innovations, the interest
in the Model 3 would absolutely prove
that the electric vehicle market has
now moved beyond the innovators and
early adopters, and we are now well
into the early majority phase. That’s
good news for Tesla, but is BMW also
ready to capitalize on the inevitable
market shift we are witnessing?
The short answer is yes, they
absolutely can. In fact they are
probably positioned better than any
other OEM to do so because of the
tremendous investment that they have
made in BMW i. They’ve poured
billions into the i division, and it
wasn’t just for the i3 and i8. Lessons

learned working with CFRP, aluminum
and a variety of sustainable materials
and manufacturing processes will be
carried into future plug-ins. In fact, it’s
doubtful any auto manufacturer has
spent more restructuring the company
in preparation for the shift to electrics,
than BMW has over the past seven
years. However, the remarkable Model
3 reservation list probably indicates
that they need to accelerate their EV
programs and bring some vehicles to
market a little sooner than they might
have planned if they want to minimize
defection from the brand. The good
news for BMW is that Tesla can have
a million reservations, and that won’t
mean they can actually make the cars
fast enough to satisfy demand. In fact,
every car Tesla has released so far has
continued next page
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has been delayed, and even when they
initially “launch” the vehicle, it takes
them 4 to 6 months before they are
making them in serious volume and
the first few months of production are
usually plagued with quality issues.
So even if Tesla does manage to have
a few ceremonial Model 3 deliveries in
late 2017 as promised, they probably
won’t be making them in volume
much before the summer of 2018, and
I highly doubt they will deliver more
than 30,000 to 40,000 Model 3s before
the end of 2018. By the time 2019
rolls around, Tesla will likely have any
initial quality issues worked out and
will be able to begin really producing
the vehicle in high volume. So BMW
has about three years to produce a
vehicle to compete in this segment
which will curb mass defection from
the loyal 3-Series following, as well
as keep the BMW name synonymous
with innovation, performance and
sustainability.
Does BMW have a vehicle in
development that can compete in this
class that has already been greenlighted for production? Yes they do, the
2020 i5. We’ve all read an assortment
of i5 predictions from various “BMW
insiders” ranging from it being a
hydrogen fuel cell vehicle, to an EV
with a range extender. If BMW is
serious about competing in this space
than it shouldn’t be either. The i5 needs
to be a long range electric vehicle,
there’s no need to mess around with
range extenders or fuel cells. The
remainder of this post is purely my
thoughts and predictions on what
BMW should and could do to remain
a leader in the industry. I have nothing
concrete to base these opinions on, and
everything you read below is purely
speculative.

The Tesla’s Model 3 is predicted to launch in late 2017

The cornerstone of the BMW i will be
the 2020 i5 which will launch in mid
2019 with the following specs:
•
•
•
•
•
•
•
•

Five door hatchback w/seating for
five
Aluminum frame, CFRP body
same as i3 & i8
78.75 kWh battery pack, with
70kWh is usable
EPA rated range of 245 MPC
Capable of charging at 150kW.
345 hp and 375 lb-ft torque. 0-62
mph in 5.0 seconds
All wheel drive option
Options include HUD, panoramic
roof, various “BMW Driver
Assistant” autonomous driving
features.

So why doesn’t BMW bring the i5
to market sooner and beat Tesla to
the punch? Is it because they don’t
think the market is ready, or they just
don’t believe in long range electric
cars just yet? The answer to both of
those questions is no. It’s all about the
batteries. Tesla knows this, and refused
to wait for the market to bring cutting
edge battery cells to them. Instead they
are building what will be the largest
battery factory in the world, to supply
their cars with the best batteries as soon
as they are available. BMW, along with
the rest of the OEMs, will rely on third
party suppliers for their battery cells.
It’s too early to tell which strategy
is best, but once the Gigafactory is
operational, it should provide Tesla
with the advantage of having the best
cells available and at a lower cost, but
that has not yet been proven.
Why 2019? That’s because Samsung
SDI, BMW’s battery partner is
scheduled to bring to market their next
generation lithium ion battery cell
sometime in 2019. These new cells
have been described by Samsung as
the “Low Height Pack” cell generation
because they aren’t nearly as tall as
the batteries currently used in the i3
continued on page 30
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continued from page 29

which will allow for a lower seating
position. However, the real progress
is in the specific energy of the cells
and the cost. The current i3 uses
60Ah cells that are believed to have
a specific energy of 130 Wh/kg. The
2017 i3 is rumored to be using the
latest Samsung SDI cells that are the
same physical size as the 60Ah cells,
but are 94Ah with a specific energy of
about 190 Wh/kg. These new cells are
going to increase the i3’s range from
81 miles per charge to about 120 MPC.
However that still isn’t good enough
for the long range Model 3 competitor
that the i5 needs to be. The 2020 i5
will use Samsung’s Low Height Pack
cells that are estimated to be about
125Ah with a specific energy of about
250Wh/kg, nearly double the energy
density of what the current i3 batteries
have and cost less than the current
60Ah cells do. These cells will allow
BMW to stuff a 78.75kWh battery
pack in the i5 and still keep the weight
under 4,000lbs.
The i5’s battery pack I’m designing
would consist of 14 modules, each
containing 12 battery cells for a total of
168 cells. If BMW allows 90% of the
pack to be available, that means 70kWh
of usable energy and an EPA range of
about 245 miles per charge. It will also
accept up to 150kW of DC power and
utilize the emerging network of 150kW
DC fast chargers that, by then, will
begin being funded by members of the
CharIn EV association. The network
will be minuscule compared to Tesla’s
Supercharger network, and Tesla still
has a huge advantage there, but at
least customers will see a path to what
someday could rival the Supercharger
network, which currently doesn’t exist.
I’m not even ruling out a partnership
with Tesla, where the other OEMs pay
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A Samsung SDI rep holding their new “Low Height Pack” cells which won’t be available
until 2019. Notice the energy rating is not listed on the cell as it is on the other batteries
on display. Also note the low height as compared to the 94Ah cell on the left. That 94Ah
cell is rumored to be in the 2017 BMW i3, and is the same physical size as the 60Ah cell
used in current i3s.

The i3’s battery tray

Tesla to install 150kW CCS stations at
every Supercharger location. After all,
at Audi’s 2014 LA Auto Show press
conference, the automaker promised
they would have a network of 150kW
DC Fast charge stations installed and
operational before they launch the 2019
e-tron Quattro. How else could they
accomplish that?
Granted, even if BMW hits the mark
with the i5, the Model 3 is going to
be a widely popular vehicle as long

as Tesla can manage to deliver what
they have promised. However, a strong
competitor from BMW like what the
i5 has the potential to be, can limit
the number of sales the Model 3 takes
from BMW in this segment. The i5 will
cost more than the Model 3, starting at
$49,990. However the standard i5 will
be better optioned than the standard
Model 3, and I believe a loaded
Model 3 will end up costing around
$60K anyway. Therefore the average
continued on next page
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purchase price of the two cars may only
be $6,000 to $8,000 apart.
That said, the i5 isn’t the only plug
they’ll have in 2020. By then BMW’s
entire array of models will offer PHEV
options. They already sell the X5 40e
plus the 330e, and by the end of the
year will have the 740e in showrooms.
Sometime in 2017 the 540e will be
added to the iPerformance PHEV line.
These are all very competent PHEVs,
and the reviews have been very positive
with regards to the driving experience
they offer. The only problem I have
with these cars is the AER. None of
these vehicles boast an EPA range of
even fifteen miles per charge, and I
just don’t find that acceptable in 2016.
If BMW wants customers to see the
value in paying more for the plug in
version of any car in their line, it has
to deliver an electric range that can
save them a reasonable amount in fuel
to offset the couple thousand dollars
extra the vehicle costs, and 13 miles
of electric range just doesn’t do it.
BMW needs to upgrade the batteries in
their PHEVs to the higher density cells
coming to market now, and then again
in 2019. If BMW were to use the higher
energy cells available later this year,
the AER of their iPerformance PHEVs
would jump up to about 20 miles per
charge without increasing the battery’s
physical size or weight. Then, in 2019
when the 125Ah cells are available,
they can bring the 2nd generation
PHEVs to market with a boost to 30 40 miles of electric range. This won’t
satisfy the hardcore EV aficionado, but
there will be plenty of people looking
to buy their first plug in. These people
aren’t ready for a 100% electric car,
and a PHEV with a respectable AER
will bring them (or keep them loyal) to
the brand.
The final piece of the puzzle is the 2nd
generation i3. Using Samsung’s Low

BMW now calls the PHEV line that comes from their conventionally powered vehicles
“iPerformance”

BMW will bring the MINI Rocketman BEV to market in 2018

Height pack 125Ah cells means BMW
can offer a 48kWh i3 which would most
likely have about a 180 mile electric
range. I expect BMW to stick with the
range extender option when the 2nd
generation i3 is released so the choices
will be the 180 mile BEV and a REx
that has about 325 miles of combined
range, and both versions will charge at
150kW like the i5. I also expect it to
have the functionality to turn the REx
on manually when the operator wishes,

because BMW will have worked out
the issues with CARB and the BEVx
designation which is why the current
i3’s range extender is restricted from
using the built in Hold SOC Mode that
European i3 owners get to use. Expect
the gen 2 i3 to be slightly larger than
the current model, and I’m betting
BMW will replace the rear coach
doors with conventionally opening
ones. They will also figure out how
continued on page 33
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LARGE LITHIUM-ION BATTERIES 2015

2015 – A great year for large-sized lithium-ion batteries
Speculation that the Electric bus is a game changer in the battery market.
By Dr Victoria Adesanya-Aworinde
[Ed: One interpretation of a speculative marketing assessment
follows.] The electric bus is one of the major addressable
markets for large-sized lithium-ion (Li-ion) batteries.
On a sales volume per year basis, electric buses grew by
54.6% from 2014 to 2015 with a significant proportion of
production and sales of electric buses taking place in China.
This rapid growth is a game changer for the Li-ion battery
market as electric buses require large-sized batteries ranging
from 74 kWh (fast charging e-bus) to over 300 kWh (slow
charging e-bus).
Indeed, the IDTechEx Research report Lithium-ion Batteries
for Electric Buses 2016-2026 predicts a large e-bus battery
market that will grow to $30 billion by 2026, potentially
making it the largest segment of the overall battery market.
Driven by strict government emission standards and the
desire to curtail air pollution, electric buses are displacing
fossil fuel buses that are major sources of CO2, NOx, SOx
and particulate matter (PM) emissions in cities. Indeed, pure
electric buses are overtaking the hybrid ones in terms of
sales in China as policies favour pure electric powertrains.
In addition, the Chinese government reduced and will
eventually stop subsidies for hybrid buses that do not plugin because these cannot operate with long electric range in
city centres to reduce local emissions sharply.
Besides government policies triggering the growth of
electric buses, advancement in battery technology in terms
of cost, driving range, safety, energy and power density has
also contributed to the adoption of transport electrification.
Indeed, we believe battery-powered electric vehicles (BEV)
will dominate the clean vehicle market in the coming years.
There is ongoing research effort and investments which
is supporting the improvement of Li-ion batteries for EV
applications. For instance, BYD and Lishen have obtained
strong subsidy supports from the Chinese government
for the research and manufacturing of advanced batteries
and electric vehicles. The U.S. government has also been
supporting R&D activities in advanced batteries through
the Department of Energy (DOE) while the European
Commission and governmental organizations in Europe as
well as Japanese Ministry of Economy, Trade and Industry
(METI) have also been continuously supporting the R&D
activities in advanced batteries.
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Currently, the best selling BYD electric bus (K9) has a
battery capacity of 324 kWh providing an electric range of
150 miles (250 km) per charge. Range anxiety would be a
thing of the past as driving range of 300 miles is promised
soon with improvement in not only battery technology but
other factors such as light weighting, aerodynamics and
powertrain efficiency. Ideally, EVs are aiming to compete
with conventional ICE powered vehicles that have a driving
range of 300 - 400 miles.

Battery technology – battle of the dominant
Li-ion variant

Electric buses in China are predominantly powered using
lithium iron phosphate (LFP) cathode variant, the same
chemistry produced by BYD and used in their electric buses.
The story is different in the marine industry where majority
of the electric and hybrid vessel are powered using the nickel
manganese cobalt oxide (NMC) cathode variant assembled
into packs by Corvus Energy, thanks to their deployment in
commercial and industrial watercraft. The LFP chemistry
produced by companies such as Saft and Valence is also used
in marine EVs.
China is seeking to dominate the battery market by retaining
the entire value chain of electric vehicles and batteries
within the country. Indeed, there has been recent news about
the Chinese government intervention with regards to subsidy
removal of the NMC lithium-ion variant, which is produced
exclusively outside the country.
This smells of short-term protectionism since LFP variant is
the most common chemistry manufactured in China and used
in Chinese e-buses. It is uncertain whether this intervention
continued next page
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by the Chinese government will ultimately be upheld but
what is certain is that it at least acts as a short-term break on
the market of non-LFP batteries.
This policy will naturally favour domestic battery
manufacturers such as BYD and Lishen who largely supply
the LFP battery technology to electric bus manufacturers.
Battery giants in Japan and Korea who manufacture the
NMC battery chemistry for electric buses such as Toshiba,
LG Chem and Samsung are most likely to be adversely
affected by this intervention.
Lithium-ion battery famine and cost reduction
With over 200 Li-ion battery manufacturers, one would
expect a continuous supply of Li-ion batteries for all electric
vehicles — land, sea and air. However, this is not going to be
the case even in the wake of gigafactories. We are now seeing
electric vehicles demanding large-sized Li-ion batteries like
electric buses using as much as 324 kWh and electric ships
which use battery capacity of 1 MWh and even reaching as
high as 5 MWh. Electric aircraft like the Boeing Dreamliner
has them as a new addition to aircraft electrics, not to mention
the significant market growth of hybrid, plug-in hybrid and
pure electric cars which feature large Li-ion batteries. We see
a real risk of shortage of large Li-ion batteries, which few can
make satisfactorily, in the coming years aggravated by new
applications for grid and residential energy storage systems.
Indeed, the expensive cost of lithium carbonate has prompted
Chinese battery giant BYD to take actions in securing lithium
reserves to guard against the price hikes. Although many
countries have large lithium reserves such as Chile, China,
Argentina and Australia with approximately 7.7 million
tons, 3.5 million tons, 2.0 million tons, and 1.5 million tons
respectively, in the short term, there is limited mining and
production capability to meet the demand of Li-ion batteries
for all the aforementioned applications. Increase in mining
capacity and production of lithium carbonate is important to
meet the growing demand of Li-ion battery market as well
as driving the cost of raw materials down which currently
constitute about 70% of the entire cost of battery packs used
in EVs.

BMW Discussion
continued from page 31

to add a third seat in the back. BMW will improve the
drivetrain efficiency as well as add about 20 hp and 25 left
of torque. 0 to 60 times for the BEV will be in the mid 6
second range.

One last prediction. In 2018 BMW will introduce
the MINI Rocketman and it will be available in
pure BEV and use many of the i3’s components. It
will have about a 100 mile range and at launch be
available only as a hardtop. However, the following
model year it will also be offered in convertible trim,
finally giving the EV faithful an attractive and sporty
electric ragtop offering.
While BMW’s i5 will be the Model 3’s direct
competitor, I believe it’s going to take an entire
portfolio of plug-ins for BMW to remain competitive
in the ever expanding plug-in market. While BMW
absolutely needs a flagship long distance pure EV,
there is no one size fits all in the automobile industry,
and the plug-in market is no exception. This is one
area where BMW has a clear advantage over Tesla.
By 2020, BMW will have no less than seven models
with plugs in their showrooms, and most likely that
number may actually be closer to ten models. If the
incredible amount of reservations the Model 3 has
amassed has proven anything, it’s that the public
is absolutely ready for compelling electric vehicle
options. Tesla has captured the imagination of the
world. They’ve proven that it can indeed be done and
people want to support them for doing so. Your move
BMW.
http://bmwi3.blogspot.com/2016/04/can-bmw-fendoff-charge-of-tesla-model_25.html

Read more at: http://www.idtechex.com/research/
articles/2015-a-great-year-for-large-sized-lithium-ionbatteries-00009488.asp?donotredirect=true
In accordance with Title 17 U.S.C. Section 107, this material is distributed without
profit to those who have expressed a prior interest in receiving the included
information for research and educational purposes.

June 2016 / Current EVents 33

VW E-GOLF

2017 Volkswagen e-Golf: 35.8 kWh Battery,
124 Mile/200km Range

VW e-Golf, soon to feature a 35.8 kWh battery and 124 miles/200km worth of real world range!

By Jay Cole
Recently, we heard confirmation that the Volkswagen e-Golf
would be a getting a significant range upgrade by the end of
this year, to better keep pace with domestic rival BMW, and
its recently improved i3 (now with 114 miles of range via a
33.2 kWh battery).
Update (May 24th, 2016): additional statistical info added
below, and change to originally stated motor output
At the time, we noted that a 186 mile/300 km range (on the
NEDC scale) was in the cards for the plug-in VW.
Frank Welsch, Volkswagen’s technical development boss,
stated that:
“…a heavily revamped VW e-Golf will go on sale at the
end of this year or early next year,” with a claimed electric
range of 186 miles, up from the current model’s 118 miles/
190 kms.
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VW e-Golf Touch from CES in Las Vegas In January

For comparison to “real world” EPA terms, the current
e-Golf is rated at 83 miles/134 km.
continued next page

VW E-GOLF

Mr. Welsch added at the time, “cell technology is moving
forward quickly, and will move even faster in future.”
Now we have some specifics on exactly what the upgrades
will entail, as Electrive.net (German) reports that Dr. Volkmar
Tanneberger, VW’s Head of Electrical Development, spilled
the beans on the 2017 e-Golf at a meeting with journalists
from a Formula E race in Berlin this weekend.
“We now go to the new generation (cells),” Mr. Tanneberger
stated, saying that the previous 25 Ah cells are on the outs,
and the new 37 Ah are in.
As for battery capacity, it moves from 24.2 kWh up
to 35.8 kWh, an increase of 48%.
The VW exec says this result stays on course with the
company’s predicted 186 mile/300 km NEDC estimates
from earlier this month, but also adds that the “real world”
mileage will be about 200 km/124 miles.
Using a “apples-to-applies comparison” on the current US
EPA range to the new battery size, would net a range of 123
miles/198 km, so the VW exec is refreshing bang-on-themoney with his mileage estimate it would seem.
Unlike Nissan and BMW who are continuing to offer their
“old technology” batteries in their cheaper base trim levels
on the LEAF and i3, VW says the current 24.2 kWh battery
will be discontinued. Pricing on the new model was not
mentioned during the meeting.
Update: The original source (Electrive) stated that the
updated e-Golf’s electric motor would move from 85 kW
to 120 kW, which was in error. As Motor Talk reports, the
actual output of the 2017 e-Golf is 100 kW.

New VW e-Golf batteries to be housed in same volume area as old

Additional info:
• 0-60 mph in 9.2 seconds
• increased topspeed – 93 mph
• 20 kg/ 44 lbs more weight
• EU weight 1.605 kg
• L2 charging will stay at 3.6 kW for Europe (7.2 kW is
currently standard in the US)
• CCS Combo fast charging is standard.
The new longer range e-Golf is expected to arrive by the end
of this year. A full generational upgrade for the e-Golf is now
not likely to appear until model year 2020.
Motor Talk, Electrive.net (German), hat tip to Adrian!
http://insideevs.com/2017-volkswagen-e-golf-35-8-kwhbattery-124-miles200km-real-world-range/
In accordance with Title 17 U.S.C. Section 107, this material is distributed without
profit to those who have expressed a prior interest in receiving the included
information for research and educational purposes.

DID YOU KNOW....

According to a large poll, most American’s are not aware of the EV rebates available to them upon purchase of a new car.
Used cars doesn’t count.
$7,500 federal tax credit (that’s against your earnings)
$2,500 state credit in CA, $5000 in CO, and varying amounts in other states
$3,000 state credit in CA if you live in the San Joaquin Valley (aka the Central Valley) from the Air District.
With a new crop of EVs being released by automakers with enhanced ranged capabilities, perhaps it’s time to explore.
Remember — EVs only get cleaner as they age, whereas gas cars continually get dirtier as they age. Paris, France just
recently enacted a law disallowing cars over 20 years old from being registered. Time to get rid of ‘le poof!’
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Smart Mobility on the Rise:
Global EV Revenue to Hit $58 Billion in 2021
As extreme pollution and congestion in urban areas coupled
with limited transportation options continues to challenge
major cities across the globe, ABI Research, the leader in
transformative technology innovation market intelligence,
predicts an imminent rise in smart electric mobility. Data
analysis forecasts global electric vehicle revenue will hit
$58 billion in 2021, more than five times its market value
in 2015.
“The role of vehicle electrication in urban areas is part of a
broader smart mobility model that includes shared vehicles,
charging options, and driverless electric vehicle fleets of
cars, buses, trams, and light rail,” says Susan Beardslee,
Senior Analyst at ABI Research. “No singular option
prevails; in fact, innovative manufacturers are creating ways
for them to converge.”
Leading automotive manufacturers Ford and BMW, for
instance, are looking to create electric bikes that could fit
and charge inside of a car. The goal is for drivers to then
be able to ditch their cars and use the bikes as a more ecofriendly mode of transportation to complete the last leg of
long journeys. Similarly, Tier 1 companies, like Continental,
are designing and manufacturing batteries and engines that
can better accommodate small, personal electric vehicles.
China is one region pushing particularly hard to make
electric vehicles a reality, with regional vendors like BYD
outselling larger OEMs like Chevy, Nissan, and Tesla by
miles. And as newer urban electric transportation categories
continue to emerge, such as three-wheeled vehicles more
commonly referred to as velomobiles, so too do opportunities
for emerging markets and the elderly or disabled.
“The U.S. is taking longer to embrace the trend, though,
with many residents expressing hesitation to let go of their
private, singular vehicles as we move toward a shared, smart
mobility transportation model,” continues Beardslee. “Once
the price point of electric vehicles starts to drop, as evident
with Tesla’s Model 3 and the forthcoming Chevy Bolt,
and manufacturers address range anxiety, we believe that
the U.S. market will see a jump in its sales. Over time, we
expect greater adoption through fleet purchases including
Uber and Lyft.”
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Personal mobility companies VeloMetro and EcoReco, for
instance, are embracing the shared fleet mentality. Both
companies are rolling out innovative personal transport
vehicles that they plan to pilot with universities and
municipalities in the months ahead.
“While the market’s current lack of sufficient standards
and infrastructure is impacting the broader adoption of
electric vehicles, we believe that the greater access, variety,
and flexibility of electric vehicles and increasing urban
congestion will positively influence future electric vehicle
deployment and adoption,” concludes Beardslee. “The
long-term forecasting of global energy needs from Exxon
shows the sobering impact of an unsustainable 35% to
140% increase in energy requirements. Global consortia and
public and private partnerships will continue to be leading
efforts resulting in necessary change to our transportation
industry.”
These findings are part of ABI Research’s Smart
Transportation Service, which includes research reports,
market data, insights, and competitive assessments.
http://www.autoblog.com/2016/05/20/global-ev-salesincrease-fivefold-within-five-years/

FOLLOW THE ADVENTURES: http://80eDays, “El Duro”,

is the second event to showcase the future of electric cars.
The first event was held in 2012. 80eDays will demonstrate to
the world that electric cars can be a sustainable means of
transportation across any country and through all types
of terrain and climates. 80eDays will also prove that long
distances can be travelled with an electric car in reasonable
time frames while enjoying a level of comfort equal to or
better than other types of cars. The goal of the event is to have
all participants drive their electric car around the world
passing preset presentation points at important cities in
80 days or less. To help offset the greenhouse gases produced
from the event, the participants will plant trees along the route.
All 80eDays participants recognize the critical importance of
protecting the environment and providing a “greener” future
for generations to come.
It starts start June 16, 2016 in Barcelona Spain at high noon
12:00 Big Ben time!

EVENTS

Keep Up on all Auto Shows & EV Related Conferences – Everywhere!
United States Events

International Events

OKLAHOMA STATE FAIR AUTO SHOW, OKLAHOMA CITY
9/15/2016 - 9/25/2016

WAVE TROPHY 2016 JUNE 11-16, FROM THE NORTH SEA TO
THE ALPS. HTTP://WWW.WAVETROPHY.COM/EN/

ORANGE COUNTY AUTO SHOW, ANAHEIM, CA
10/6/2016 - 10/9/2016

GOTHENBURG, SWEDEN
INTELLIGENT VEHICLES SYMPOSIUM, 6/19/2016 - 6/22/2016

SACRAMENTO INTERNATIONAL AUTO SHOW
10/21/2016 - 10/23/2016

EVS-29: JUNE 19-22 MONTREAL, QUEBEC

ALBANY, NY AUTO SHOW 11/4/2016 - 11/6/2016
CHARLOTTE INTERNATIONAL AUTO SHOW
11/17/2016 - 11/20/2016
LOS ANGELES
LOS ANGELES AUTO SHOW
11/18/2016 - 11/27/2016

‘ROUND THE WORLD E RACE! http://80eDays
INTERNATIONAL MOTOR SHOW GERMANY
FRANKFURT EXHIBITION GROUNDS, FRANKFURT, GERMANY
9/22/2016 - 9/29/2016

American Solar Challenge

July 22 - Aug 6, traveling through seven states
from Brecksville, OH to Hot Springs, SD.

HARTFORD
CONNECTICUT INTERNATIONAL AUTO SHOW
11/18/2016 - 11/20/2016

SAE 1016 CONVERGENCE; THEME: PERSONAL
MOBILITY – CREATING A SMART AND AUTONOMOUS
JOURNEY - SEPT 19-22, DETROIT.
Official Event Information, ASC Route & Schedule
Overview and Regulations.
http://americansolarchallenge.org/thecompetition/
ascfsgp-2016/

Electric & Hybrid Vehicle Technology Expo
co-located with The Battery Show
Novi, Michigan — September 13-15, 2016.
The show will bring the largest concentration of
companies involved in the manufacturing process for
electric and hybrid vehicles, from passenger cars through
to commercial vehicles and buses. We expect over 6,000
attendees this year and I am sure there would be a large
number of people interested in Electric Auto Association.
More details can be found on Electric & Hybrid Vehicle
Technology Expo here – http://www.evtechexpo.com.
https://www.sae.org/ events/convergence/
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ITEMS OF INTEREST

Don’t Miss These...
From time to time there are articles and videos that we are not able to reproduce in this newsletter but would like
to bring them to your attention. The Electric Vehicle is continuing to be newsworthy on many different levels so
when we find interesting items we will share them with you.

Videos
EVs from the late 19th century
through the 20th century

Genovation GXE Breaks
EV Speed Record

This is a compilation of EVs from the late 19th century through
the 20th century, all the way to the present. Have a look as things
quickly morph from one model to another. Of course, not all EVs
created are represented.
http://static-ssl.businessinsider.com/
image/572cd24cdd0895c37b8b4aff-/cool!.gif

On February 23rd, the GXE raced down the runway at the
Kennedy Space Center’s Shuttle Landing Facility, notching
a top speed run with racer Johnny Bohmer at the wheel,
the man behind the 300 mph Ford GT. Take a look at the
highlight reel from that record-setting pass:
http://news.boldride.com/2016/03/chevrolet-corvettefastest-electric-car/100476/

Tesla rainbow Charger
Light Easter Egg

80 edays on Facebook

The latest Easter Egg for the Tesla Model S
https://www.youtube.com/watch?v=eYAWo96al3A
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https://www.facebook.com/80eDays/photos/a.331151746952297.
76295.330205613713577/1042495932484538/?type=3&theater

ITEMS OF INTEREST

Don’t Miss These (con’t)...
Articles & Videos
Driverless Tesla prank
blows minds in traffic

Solar car documentary about
Stanford Solar Car Project, HD
Documentary about Solar EV
After years of trying to complete the World Solar Challenge in
Australia, they finally did it in 2013! Watch this compelling video
of the feat, with some interesting technology insights about the
trials and the efforts involved in creating, testing, entering the race
and competing against the perennial leaders.

Magic of Rahat’s “driverless” pranks aren’t anything new — he’s
done it to amusing effect many times before — but his latest takes
it to a new level: in a Tesla Model S in traffic on the highway.
Thankfully, this pranking mostly appeared to be executed in slow
speed stop-and-go traffic. Someday a car driving itself won’t be
so much of a novelty, but for now it’s something quite unique to
see. Hell, we’ve seen it ourselves when driving out Autopilot with
both hands off the wheel — others on the road amazed by the car’s
limited self-driving capabilities.
http://www.teslacentral.com/driverless-tesla-prank-blows-mindstraffic

Tesla Gigafactory Expansion
Caught by Drone

The effort surely ranks among the ultimate challenge in sustainable
energy. Creating a car that can cross the Australian Outback using
only sunlight at the fastest average speed for about 1,800 miles
underscores that preparation is everything. Starting in Darwin,
traversing the desert to Adelaide every two years the participants
include not only students, but corporations that sponsor research
and educational institutions from everywhere.
The core of the Tesla Motors vehicle drive electronics is rooted in
some of the concepts that were pioneered at Stanford. Some of the
early Tesla technical staff was selected based on participation in
this race. While we may not be able to set the hands of the clock
back, you can really feel the team spirit by watching this.
Here is an interesting background reference: https://en.wikipedia.
org/wiki/Stanford_Solar_Car_Project

The success of the Model 3 and Tesla’s future hinges on the This is the actual video link: https://youtu.be/w14Cnzq1QjA
success of the Gigafactory. As the drone camera continues to fly
over the length of the massive battery factory, one can witness the
expansion taking place on the far end of the plant.
June 14 Are PEVs Really Green?

Check out the stunning new video of the Gigafactory:
http://www.teslarati.com/tesla-gigafactory-expansioncaught-drone-video/

A webinar at
https://cleancities.energy.gov/ webinars#636
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Electric Auto Association (EAA) Membership Application Form

Our online database requires a User Name and Password; we ask that you register online instead of sending in the manual form,
membership will need to enter the information for you. All this information can be edited by the user. Please write clearly!!!

□New Member □Renewal

User name for logon *

Name:

Mailing address(Apt #):

Password (8 min one
number and capital letter)*

password

email:

______________________________________________________________ Home Phone:

Mailing City, State & Zip:

____________________________________________________________ Work Phone:

□Do you own or □lease an Electric Vehicle (plug-in)? □Production □Conversion □Bicycle □Hybrid or □No/None

*

please include miles driven and type of vehicle_______________________________________________________________________________________________

Fill out this form, attach a check, money order, in US funds only, payable to ‘Electric Auto Association’ one chapter is always include with your
membership. Current Events is out monthly magazine. The paper copy is black and white and sent by postal mail, the electronic version is in PDF
format on our web site. Please select the membership amounts below very carefully. If you are at the support level, you can indicate electronic only.

□$35 USA & non-USA □$25 USA Student □$25 USA Senior
Paper Current EVents □$60 USA □$95 non-USA □$39 USA Student □$39 USA Senior (> 65)
□$120 (supporting level-1) □$240 (supporting level-2) □$500 or more (high voltage)___________ □do not list my name
Electronic Current EVents

Birth year:

I support the _______________________________________________EAA Chapter (additional, $10 each) ____________________

□($10each ) Additional Chapters or Special interest group (other than the one that comes with the membership)
You can fold this form as indicated and mail it with your payment enclosed. Use tape to seal the form, on the sides, before you mail it Please
register online instead of using this form, pay with credit card, bank account (checking or savings) or PayPal, http://electricauto.org

All information in this application is for the exclusive use of the EAA and not sold or given to any other organization

If you own a Business that is Electric Vehicle related, please enter that information below
Bus. Name
email
Mailing address (unit #)

Bus. Phone

Mailing City, State &Zip-8

Cell Phone

The Electric Auto Association is a non-profit, 501(c)(3) for the promotion of electric vehicles. Your donations are tax deductible
and with your membership you will receive the EAA publication, “Current EVents”. All information and statistics in this application
are for the exclusive use of the EAA and is not sold or given to any other organization or company. Your membership dues include a
percentage goes to the EAA Chapter you support for public Electric Vehicle promotion EVents like rallies, shows and EV rides.
===========================================FOLD HERE ==========================================
Return address
membership@eaaev.org
___________________________________________
1st Class
Postage
___________________________________________
Here

Electric Auto Association
Membership Renewals
323 Los Altos Drive
Aptos, CA 95003-5248
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ARTICLES WORTH YOUR TIME

Germany had so much renewable energy recently that it
had to pay people to use electricity

This is how Germany gets amped. (Ilmari Karonen/WikiMedia)

[Excerpted from an article from
Quartz.com]
On Sunday, May 8, Germany hit a new
high in renewable energy generation.
Thanks to a sunny and windy day, at
one point around 1pm the country’s
solar, wind, hydro and biomass plants
were supplying about 55 GW of the 63
GW being consumed, or 87%.
Power prices actually went negative
for several hours, meaning commercial
customers were being paid to consume
electricity.
In accordance with Title 17 U.S.C. Section 107, this
material is distributed without profit to those who have
expressed a prior interest in receiving the included
information for research and educational purposes.

Read the rest of the article at: http://qz.com/680661/germany-had-so-muchrenewable-energy-on-sunday-that-it-had-to-pay-people-to-use-electricity/
The image above (the wind farm) was taken by Ilmari Karonen and shared under
a Creative Commons license on Wikimedia Commons.
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ELECTRIC AUTO ASSOCIATION CHAPTERS AND AFFILIATES

International

CANADA

EV COUNCIL OF OTTAWA
Web Site: www.evco.ca
Contact: Darryl McMahon, info@evco.ca

VANCOUVER EVA
Web Site: www.veva.bc.ca
Contact: Don Chandler, 604-224-1136

COSTA RICA
ASOCIACION DE VEHICULOS
ELECTRICOS DE COSTA RICA

PHOENIX EAA
Web Site: www.phoenixeaa.com
Contact: Sam DiMarco, 480-948-0719

TUCSON TEVA
Web Site: tucsonelectricvehicle.org
Contact: Benjamin Nead
mcnead@earthlink.net

CALIFORNIA
CENTRAL COAST (CCEAA)
Web Site: http://eaacc.org/
Contact: Will Beckett, 831-688-8669

Web Site: http://cambriacr.com
Contact: Jesse Blenn
jesseblenn@gmail.com

CENTRAL VALLEY EAA (CCV)

EUROPE

CHICO EAA

EAA Saarland

Web Site: http://www.chicoeaa.info
Contact: Jerry Brandstatt,
530-343-0331

Web Site:http://eaaeurope.org/
Contact: Rüdiger Hild
49-178-6169654

MEXICO
EVA of SONORA (AVES)
Web Site: Diadelautoelectrico.org
Contact: Oscar Vidal
oscar.vidal.soto@live.com.mx

TAIWAN
TEVA | Taiwan Electric
Vehicles Association
FaceBook: www.facebook.com/
TaiwanElectricVehiclesAssociation
Contact: Mr. David Lane
silas10961@aol.com
Phone: 011 866 987 526 892

United States
CALIFORNIA CARS Initiative
Web Site: http://www.calcars.org

DRIVING ELECTRIC.ORG
Web Site: www.drivingelectric.org
Contact: Felix Kramer, 650-520-5555

NEDRA
National Electric Drag
Racing Association
Web Site: www.nedra.com
Contact: John Metric

PLUG IN AMERICA
Web Site: www.pluginamerica.org
Contact: Joel Levin
info@pluginamerica.org

ALASKA
ALASKA EVA
Web Site: http://alaskaEVA.org
Contact: Bob Baldwin, 907-562-5451

ARIZONA
BORDERLAND EV
ASSOCIATION BEVA
Web Site: www.BorderlandEVA.org
Contact: Bob Adams, 520-432-3273

FLAGSTAFF EAA
Web Site: flagstaffeaa.org/index.html
Contact: Bill Schlanger, 928-600-3925

Contact: Mark Bush, 209-632-1967

EAST (SF) BAY EAA

TEHACHAPI CHAPTER OF
EAA (TCEAA)
Web Site: http://www.KernEV.org
Contact: Michael Degrood,
661-823-9988

VENTURA COUNTY EAA
Web Site: http://geocities.com/vceaa/
Contact: Bruce Tucker 805-495-1026

COLORADO
DENVER ELECTRIC
VEHICLE COUNCIL (DEVC)
Web Site: http://www.devc.info
Contact: J David McNeil, 719-633-4924

CONNECTICUT
NEW ENGLAND EAA
Web Site: www.neeaa.org/
Contact: Joe Booth, 860-707-9720

FLORIDA

Web Site: www.ebeaa.org
Contact: Ed Thorpe, 510-990-0421

CENTRAL FLORIDA EVA
(CFEVA)

EVA of NORTH LOS ANGELES

Website: www.centralfloridaeva.org
Contact: Larry Wexler

Contact: Paul Neuhausen,
818-324-6815

GOLD COAST EAA (GCEAA)

EVA OF SAN DIEGO
(EVAOSD)
Web Site: www.evaosd.com
Contact: Joseph Gottlieb, 760-580-6011

EVA OF SOUTHERN
CALIFORNIA (EVAOSC)
Web Site: www.evaosc.org
Contact: Leo Galcher, 949-492-8115

GOLDEN GATE EVA
Web Site: www.ggeva.org
Contact: Dale Miller, 415-472-0378

KONOCTI EAA

Web Site: www.greatersaceaa.org
Contact: Guy Hall, 916 467-9158

SAN JOSE EAA
Web site: http://rotordesign.com/sjeaa/
Contact: George Stuckert,
408-377-5037

SANTA BARBARA (SBEVA)
Web site: www.SBEVA.org
Contact: Roy Prince, 805-448-0465

SILICON VALLEY EAA
Web site: www.eaasv.org
Contact: Tom Sidle, 408-446-1538
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INDIANA

COASTAL CAROLINASWILMINGTON EVA

HOOSIER EVA
Web Site: HoosierEVA.org
Contact: Richard Steiner,
317-987-4890

MASSACHUSETTS
NEW ENGLAND EAA
Web Site: http://neeaa.org/
Contact: Dave Oliveria, 860-526-1460

PIONEER VALLEY EAA
Web Site: pveaa.org
Contact: Karen Jones

MICHIGAN
MICHIGAN EAA

Contact: Page Paterson,
Cell: 910-520-0107

TRIAD EVA
Web Site: www.localaction.biz/TEVA
Contact: Jack Martin 336-213-5225

TRIANGLE EAA
Web Site: www.rtpnet.org/teaa
Contact: Deanne Mott 919-783-8439

OHIO
CENTRAL OHIO EV
ASSOCIATION (COEVA)
Contact: George Anderson
614-578-4656

Contact: David Lyttle, 937-837-2558

Web Site: www.goldcoasteaa.org
Contact: David Kerzel

Web Site: www.mneaa.com
Contact: Tom Helin

Contact: Michael Hall, 419-466-5047

NORTHWEST FLORIDA

MISSISSIPPI

Web Site: www.goldcoasteaa.org
Contact: Doug Herrick, 850-472-0341
doug@sunfarmenergy.net

SUN COAST EVA
Web Site: www.suneva.org
Contact: Don Bouquet

TALLAHASSEE AREA EVA
Web Site: www.taeva.org
Contact: Gillian Smith

Web Site: www.evclubsouth.org
Contact: David Kennington,
770-944-3066

SACRAMENTO EVA (SacEV)

Contact: Joe Baum, 828-645-1412
blueridgeevclub@gmail.com

MINNESOTA

NORTH (SF) BAY EAA

Contact: Malcolm Gochioco
760-610-1420 or 760-325-0070

BLUE RIDGE EV CLUB

Web Site: www.fveaa.org/
Contact: Bruce Jones, 630-416-0934

GREATER DAYTON EV
ASSOCIATION (GDEVA)

GEORGIA

PALM SPRINGS EAA

NORTH CAROLINA

FOX VALLEY EAA

Web Site: http://michiganEAA.org/
Contact: Larry Tuttle, 734-717-0916

Web Site: www.konoctieaa.org
Contact: Dr. Heidi Sun, 707-263-3030

Web Site: www.nbeaa.org
Contact: Bruce Nyden,
nbeaa_bruce@sonic.net

ILLINOIS

EV CLUB OF THE SOUTH

HAWAII
BIG ISLAND EVA
Web Site: evhawaii.org
Contact: Douglas Teeple, 808-640-9621

EV ASSOCIATION OF
HONOLULU (EVAH)
Web Site: pending
Contact: Mark Piscioneri, 808-282-6435

MAUI EAA (MAUI)
Contact: Christine Andrews,
808-250-3678

IDAHO
PANHANDLE EV
ASSOCIATION PEVA
Website: http://www.panhandleev.org
Contact: Gordy Ormesher,
208-660-8539

MINNESOTA EAA

MISSISSIPPI EAA (MSEAA)
Contact: Luke Lundemo,
601-981-6925

MISSOURI
GATEWAY EV (GEVA)

EAA OF NORTHWEST OHIO

OREGON
OREGON EVA
Web Site: http://oeva.org/
Contact: John Christian

PENNSYLVANIA
EASTERN EV CLUB

Web Site: http://gatewayev.org
Contact: Wayne Garver
314-359-9626

Web Site: www.eevc.info
President: Oliver H. Perry
Contact: Peter G. Cleaveland,
510-351-1742

MID AMERICA EAA

THREE RIVERS EVA

Web Site: http://maeaa.org/
Contact: Mike Chancey
816-822-8079

NEVADA
EAA NORTHERN NEVADA
Web Site: http://ElectricNevada.org/
Contact: Bob Tregilus, 775-826-4514

LAS VEGAS EVA
Web Site: www.lveva.org
Contact: Lloyd Reece

NEW JERSEY
NEW JERSEY EAA (NJEAA)
Web Site: http://njeaa.org
Contact: Michael Thwaite
908-405-8688

NEW MEXICO

NEW MEXICO EVA (NNMEV)

Web Site: www.threeriverseva.org
Contact: Jonathan Belak
724-387-8210

VEVAX EVA
Web Site: Pending
Contact: Louis Chiodo 724-417-6666

CUMBERLAND VALLEY EAA
(CVEAA)
Contact: Rich Wallower
615-275-9202

KNOXVILLE EVA
Web Site: www.knoxev.org/
Contact: Leslie Grossman
865-679-8732

TEXAS
ALAMO CITY EAA
Web Site: www.aceaa.org
Contact: Craig Egan, 210-542-7707

Contact: Richard Dunn, 505-672-3866

AUSTIN AAEAA

NEW YORK

Web Site: www.austinev.org
Contact: Aaron Choate, 512-524-7159

GREATER NY EAA
Web Site: http://lieaa.org/
Contact: Carl Vogel, 631-482-7872

ELECTRIC AUTO ASSOCIATION CHAPTERS AND AFFILIATES / ARTICLES OF INTEREST
HOUSTON EAA
Web Site: www.heaa.org
houstontxeaa@gmail.com
Contact: Kevin Douglass, 713-927-6997

WASHINGTON

WASHINGTON D.C.

MID-COLUMBIA EVA

EVA OF WASHINGTON DC

Contact: Garrett Brown 509-713-0806

NORTH SOUND ELECTRIC
VEHICLE ASSOCIATION

NORTH TEXAS EAA
Web Site: www.nteaa.org/
Contact: Ron Swanson

Web Site: www.northsoundeva.org
Contact: Jason Thompson
jason@northsoundeva.org

UTAH

Web Site: http://evadc.org/
Contact: Charlie Garlow, 202-564-1088

WEST VIRGINIA
WEST VIRGINIA ELECTRIC
AUTO ASSOCIATION (WVEA)

SEATTLE EVA

Web Site: http://www.wveaa.org/
Contact: Marty Weirick, 304 610-1617

Web Site: www.saltflats.com
Contact: Kent Singleton 801-644-0903

Web Site: www.seattleeva.org
Contact: Steven S. Lough 206-524-1351

WISCONSIN

VIRGINIA

TACOMA EVA (TACEVA)

UTAH EV COALITION

RENEWABLE ENERGY & EVA,
DIY PROJECT CLUB
Web Site: www.reevadiy.org
Contact: Mark Hanson 540-473-1248
Call for info on meetings.

Web Site: www.taceva.org
Contact: Stanley J. Lee 253-383-4371

WISCONSIN EAA
Web Site: http://www.WIEVA.org
Contact: Benjamin J. Nelson
414-403-0021

WENATCHEE EVA (WEVA)
Web Site: www.wenatcheeeva.com
Contact: Aimee Pope 509-886-5352

ELECTRIC VEHICLE
TECHNICAL INSTITUTE INC.
(EVTI)

Education
Chapters
ALAMANCE COMMUNITY
COLLEGE EDUCATION
CHAPTER (ACCEC)
Website: Pending
Contact: Henry E. Collier

Contact: Dennis Miles
evtechnicalinstitute@Florida.USA.com

JAMES MADISON
UNIVERSITY EAA
EDUCATIONAL CHAPTER
(JMU)
Contact: Rob Prins

APPALACHIAN STATE
UNIVERSITY EAAEV
EDUCATION CHAPTER
(ASUED)
http://boonetransportation.com/
Contact: Ken Wilkins, 304-380-1315

EVA OF WEST VIRGINIA
UNIVERSITY (WVU)
Contact: Roy Nutter, 304-293-9131

GM Terminates Cadillac ELR Production
By Bob Oldham
General Motors has called it quits on
Cadillac ELR production after three
years of dismal sales. The ELR is a
plug-in hybrid coupe marketed for
environmentally-conscious buyers who
also want luxury and style. It shares
much of its architecture and powertrain
with the Chevrolet Volt.
Like the Volt, the ELR’s powertrain
consists of a T-shaped 17.1 kWh battery
pack, two electric motors that drive
the front wheels, and a 1.4 liter fourcylinder gasoline engine that primarily acts as a generator and fires up
to provide electricity once the battery is depleted. The ELR is capable
of driving on electricity alone for 37 miles, with regenerative braking
adding capacity.
A spokesman for Cadillac has said in February that they don’t plan
further investment in the ELR, and production was terminated that
same month. A few ELR vehicles remain available at dealers.
Although the Chevrolet Volt’s sales may have been limited by its
suggested retail price, the ELR’s $75,000 sticker price, more than
double the Volt’s, undoubtedly put a serious damper on sales.
GM’s offer of a near-25% discount for the ELR, while adding a Performance Package, proved too little too late, however,
and sales did not improve.
Cadillac is now focusing on its CT6 plug-in hybrid, imported from China, as its electrified flagship product. The hybrid
sedan is expected to arrive in US showrooms later this year.
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ELECTRIC AUTO ASSOCIATION
323 Los Altos Drive
Aptos, CA 95003-5248 USA

TIME DATED MATERIAL – PLEASE DO NOT HOLD

FORWARDING SERVICE REQUESTED

Welcome to the Wave Trophy 2016 ++ 11 - 16 June 2016

Let’s Move the World!

WITH 100 ELECTRIC VEHICLES FROM BREMERHAVEN TO THE ALPS — JOIN THE WORLD’S LARGEST EV RALLYE!

The WAVE – World Advanced Vehicle Expedition 2016 preparations have already started, and it will take place again in mid
June and take electric car enthusiasts from all over the world from the North Sea into the Alps in 8 days. More Updates will
follow on our website soon, stay tuned! http://www.wavetrophy.com/en/wave-2016/

Our common goal: Let’s move the world!
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