Past, Present a
o{: Electric Cars




E)ackgrouncl and Introduction
President of Three Rivers EVA sinczé 'Zﬂ

Current 2 time electric c]rag racing world record

holder.
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1769 — Nicolas Joseph Cugnot invented
and used the first selmC~Pow<-‘:red /steam-
Powerecl road vehicle.

1790 — E)icgcles were invented
and began being used.

1854 ~ Thomas Davenport invents and
Patents an electric motor usin
electromagnets. Also cre:clite:cJ1 yi' S
with inventing the batterg

electric car — using
non-rechargeable batteries.




1859~ Gaston Plante invents rechargeable
lead-acid batteries.

1867 - The first gas~Powerecl bicgcle
(motorcy cle) was invented.

1885 - Karl Benz invents the first internal

combustion engine driven automobile
For actual use.

1889~ Thomas Edison builds
an electric vehicle (EV)
using nickel-iron batteries.




1890~ William Morrison builds an EV in Des
Moines that can travel for 1, hours at a

speecl of H-mPh.

1895~ The first auto race in America was
won }33 the Electrobal Il (an EV).

1896~ Andrew Riker
begi ns | L
1897~ First Vehicle with (=F <

power steering | ntroduce . .2




1897~ '.'f‘_.ar|9 and clean electric vehicles,
casy to operate, gainecl PO ularitg
among women, lawgersj an Physicians
according to Automotive Industries.

1899~ Camille Jenatzy’s ‘Jamais Contente’
sets the first land speecl record of
66mph in a streamlined vehicle powered
}39 two 12 volt motors.

1900~ First auto show in New York City —
40 manufacturers show 500 cars; steam
and electric vehicles outsell gasoline-
Powerecl vehicles.




1900~ The first distance record is set ]33
the BGS Compan?’s EV — it was driven
180 miles on a singe charge.

1900~ Of the vehicles Deing driven 3%
are steam, %% are electric, and 3% are

gas.
1900~ Ferdinand Porsche clevelops first
i

hybrid Datter\trpowered s T
T?ue | ohner-Porsche g
Mixed Fybricl (sometimes P
wronglg referred to as &
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1901~ Krieger ComPang of Electric
Vehicles (in France) manufactures the
first electric vehicles to use
regenerative electric brakes.

190%- The first sPeecling ticket given to
the driver of an EV.

1960- GM begins work on
their ‘.ilectrovair, a
converted Corvair.

Ford begins development
of their sodium-sulfur batterg.




1966~ Ga”up Po”: %6 million rea”9
interested in EVs. At the time EVs had a

top speed of 40 m h, and typical range
omCFiesE than 50 milei with Ho%%eda-leai

acid batteries.

1970~ The oil crisis renews Public interest
in EVs. Ford continues cleveloping their
sodium-sulfur battery. GM continues
work on their Electrovair and many

13le ePenclent Y companies begin to
appear.




1975~ Vanguard~5ebring, > ;yv_b\u
maker of CitiCar is the 6th L~ .- =
|argest auto maker in the US. wO - g

1976~ Congress passes the Electric and
Hbricl Vehicle Research &
Development Act over Protests from
automakers and President Ford’s veto.

1979~ President Jimmy Carter resolves

4

that the US will never use more Foren%n
oil then it imPorts in1977. Installs Solar

Panels on the White House Roof-.




1988~ General Motors CEO Roger Smith
(from 1981 t0 1990) arranges to fund a
prototype for a Practica%consumer
electric car, engineerecl bg the
Sunraycer clc—:sign team, Aero Vironment

1990~ General Motors introduces an all
electric concept car at the Los Angeles
Auto Show named the lmPact. It was
renamed the EVI before the commercial

release in ‘996.




Centrally Located
Instrument Display

High Techmology Dual Air Bags
Solar Glass

Hidden Antenna All Composite
Exterior Panels

Key Pad Entry
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Charger
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Regenerative Braking
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Heat

Electric Rear
Exchangers
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Day-Time

Inductivel !
uctively Coupled Running Lamps

Charge Port



1990~ The California Air Resources Board
(CARDB) aclopts the Zero Emission
Vehicle (ZEV) mandate, requiring the
automaker’s California market share to
include 2% ZEVs in 1998, 5% ZEVs in
2001, and 10% ZEVs in 20053.

199%- GM estimated that it would take
three months to collect the names of
5,000 Peoplc interested in the EV-1
— it took one week!




1996~ The GM EV1 was made available for
lease at $450/month.

1999- GM finalizes its
urchase of the Hummer
Erand name from American
General Corporation.

2000- Despi‘ce GM'’s claim that it was still
committed to its electric vehicle program,
Vice Chairman Harry Pearce says that
‘there is no Particular need’ to continue
builcling electric vehicles.




ZOOZ~Toyota RAV4-EV
sales begin. Their

Z_»year supply

8 months.

2002~ General Motors, Daimlchhr?sler

and seven other San Joaquin Valley
auto dealerships sue the California Air
Resources Board in the United States
District Court in Fresno, California to

try to rePeal the Zero Emission Vehicle
mandate.




2002~ The US DePartment of Justice files a
‘triend of the court brief’ in suPPort of
GM and DaimlerChrgsler’s lawsuit against
CARD, arguing the ZEV mandate is an

attemPt to regulate fuel econom
standards which onlg the Federa?

Government can clo.

200%- President George W. Bush calls for
research/ development of hgclrogen fuel
cell vehicle technolo U in State of the
Union address. ch:éogen fuel cell
vehicles said to be on19 ten years away.




200%-~ Togota stops Procluction of the

RAV4-]

vehicle that could be Purchasecl at the
end of the lease. (Onlg 377 were able

to lDC D

=V, It was the onlg electric

urchasecl, the rest were

crushed.)

2003%- AC ProPu sion was founded ]3[9
Alan Cocconi (He was instrumental in

clesigning the electric drive for GM’s

EVI). Their tZero goes 500 miles on a
charge, 0-60 in 3.6 seconds and had a

100 mh top speed.




200%- AC ProPulsion tries to sell their
drive sgstem to the auto industrg. Onlg a
Nnew startup ca“ecl Tesla Motors i1s

interested

2006~ Tesla
Purchase ‘.

b J

signs agreement with Lotus to
=lise ﬁliclers. Theg install the

AC ProPu

sion drive sgstem combined

with 6,831 Panasonic 18650 Lithium-ion

culindrical
gi ers.
2008- Tesla
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batterg cells into these

Motors begins Procluction of




2009~ Chrgsler Motor CorPoration files
for bankruptcg. Theg are bailed out ]39
the US Government and merges with
Fiat to form Fiat Chrys er Association.

2009~ General Motors files for
bankruptcg. Theg are also bailed out 139

the US Government. Theg stoP
Procluction of Pontiac and Oldsmobile
and try to sell the Saturn, Hummer and
Saab lines. However, they are unable
Fncﬂjus’c cease Procluction of those
ines.




2010~ C’]CVH Volt Plug-ln Hgbricl and the
1Cu”9 electric Nissan Leaf are introduced.

2011~ Fiskar Karma and Think Cit9

CICVClO

ped.

2012~ Tesla Model S, Coda Sedan, Ford

=V and second

=V, Mitsubishi i-Mi!

Focus |

gencration Togota RAV4-EV are all
available for sale.

2015~ Cﬁevg SPark now available in Us.
The BMW 1A 1S unveiled in July.




2014~ Kia !:)egan marketing the Soul EV.

2015~ Tesla Model X, \/olkswagen e-Golf

and Mercedes-Benz B-Class Electric
Drive available for sale.

2015~ Tesla starts buildin

g e e o T
—— - -
T - =

their first Gighcactorg N ——
SparksJ Nevada. ltisa e =
lithium-ion battery an

electric vehicle sugassemblg Factorg.

(Over 6 million square feet, 25%
completecl.)




2016~ Tesla P

urchases Solar Citg.

2016~ Tesla opens orclering for the new

Tesla Model 3 — receives over 276,000
orders in the first 24 hours.

2016~ Chev[(j announces

their all electric Bolt at the = — =3 k-

S

=lectronics

Consumer |

Showin Las Vegas :

2017~ Hyundai loniq offered as a H%‘bricl,
Plug-in Hu brid and all Electric Vehicle.




2017- Tesla bc—:gan roduction -
of solar cells ancfsolar modul o=
at Gi ancactorg 2—a 1.2 million squa%&
foot acilitg in Butfalo, New York.

L : g e ; :
2017~ Tesla introduces their Electric Semi.

— W NSNS -

2017~ Tesla introduces their second
generation Roadster with 620+ mile
range and a 0-60 speed of 1.9 seconds.

2017~ First deliveries of the Tesla Model ».

2018~ Hyundai Kona available for sale.




2019~ In Januargj Tesla
- omcmciciallg begins !:)uilcling 5 K
the Gi%zzncactorg 31N

/

= 5hang ai, China.

a8 2019- The 6 million square foot
Gigamcactorg b, opens in December.
Production of the
- Tesla Model %
begins at the

rate of 3,000

- vehicles a week.




2019~ Audi e~tron, Kia Niro EV and Jaguar
I-Pace offered for sale.

2019- Tesla unveils their Cg!:)ertruck at
the end of November. Received over
200,000 reservations injus‘c 3 clags.
Current demand outpaces four years of
its Projected Procluction.

2019~ Porsche begins deliveries at years
end of their brand new electric Taycan
anc Tagcan Turbo S.




2020- Tesla begins process to build
Gigalcactorg 4 in Berlin, Germany.

2020~ Tesla overtakes Volkswagen as
world's second most valuable carmaker-
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In the next few years...

Tesla Model Y

Bgton M~E>9te

gl o\

Fisker Ocean Rivian RIT

Bo”inger B2



.. we should see these vehicles.

Ford Mustang Mach-E Tesla Model 2
mn (1] .

Sono Motors Sion

Mazda MX-30

Polestar 2 Volkswagen Microbus ID Buzz Mercedes Benz EQC



And further in the future. ..




Where can |
find Electric

Vehicles to

Purchase?
v
_£%

S T




| ocations to look for vehicles.

Cars.com . Craigslist

Autotrader.com

. e~1583

Carfax.com

 Facebook Marketplace

Eviinder.com

e (Carvana
Edmunds.com

Currentautomotive.com * CarD ealers

Onlgusedtesla.com e Used Car Lots

Carmax.com + Classified Ads



ALTERNATIVE ENERGY
and TransPortation




Solar, Powerwalls and Charging




Solar CarPorts
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Levell Charging




| evel 2 Charging




LCVCI 9, Cl‘larging




| evel -3 Connector Tgpes

Connector: Connector:

J772 SAE Combo CCS
Level: 2 and 1 Level: 3

Compatxbslttg: / Compatibi |it9:

100% of electric cars Check specs ofgour EvV
Tesla: With adapter Tesla: No

Level: 5 Tesla supercharger
Compatibilitg: % Level: 3 i 5
Check specs of your EV 00Qo Compatibilitg:

Tesla: With adapter Onlu Tesla

Tesla: Yes






Electrhcg America Clﬁarger MaP

wy . 3 -




PlugShare I\/\aP

[ PlugShare

—

Monongahela
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FACTS ABOUT:

&

Electric
Vehicles




Gas vs. Electric

Electric vehicles require signhcicantlg less
maintenance than traditional gas~Powerecl
vehicles. For example gas cars have/need:

— Engjne Oil ~ Ol PumP

— Coolant/Radiator — Transmission

~ Exhaust Pil:)e — Exhaust manifold
~ Clutch — Spark Plugs

— Fuel lnjectors — Fuel/Oil/Air Filters
~Engne Belts ~ Timing Chains

0'. i (



Gas vs. Electric

There are some thiﬂgs theg have in common in
for maintenance. For examPle both gas cars
and electric cars have/need:

— Windshield Washer Fluid and Wil:)er Blades

— Brake Fluid, Brake Pads (afteri00,000 miles it
the electric car has regenerative braking/ more
Frec]uentlg for most gas cars.)

— Tires and Tire Rotation
— Various Liglﬂt bulbs

0'. i (



ELECTRIC CAR

' PETROL CAR

’
:
.

The drivetrain in an ICE vehicle contains
2,000+ moving parts tgpica“g, whereas
the drivetrain in an EV contains around 20.




Gas

. allon of gas burned bg a gas vehicle
adds roughlg 19 Ibs of Carbon Dioxide to
the atmosphcrc.

4 gasolinc vehicle .cgrl.onl use fuel o. ;
P |




(4.

o An electric vehicle fuel source
can be obtained from multipl
generation. Which include, but not limited
to: Solar, Wind, Water (Hgdro),
Geothermal, and also ...

Hamster power.




——

‘__,lcctric Batterg electric cars never need
anﬂgasoline. Theg can get most

of their power within the first 2
R hours of char%ing. And since

' most people charge them
’ ovemig‘ﬂt, when ek—:ctricitg
nd is off peak, the rates for

-
electricity is consequently lower.
VS o

.




Gas vs. Electric
Simple Economics Time

ThwocH

e Internal combustion engme (ICE) = 20%

C]C‘FICICHCH

o Electric motors = 90% egiciencg

Fuel cost * egloencq $ to propel and $ to waste/heat
ICE -~ $5.50 * 20% = $0.70 to Propel and $2.80 in heat
EV - $35.50 *90 % = $5.15 to Prol:)el and $0. 35 1n heat

Actual Fuel cost * eglc:encu $ to propel and $ to
Wasteﬂweat

ICE -~ $42*20% = $8.40 to I:)ropel and $3%.60 wasted
. Gasolme costs $§ 50/ gal n*12 ga”ons $+2/tan‘<

—_ 1




THE END



Electric

. Although a better battery was
at the time theEVI debuted wit

batterg that gave the car near

o Inthe late 1990s GM had at least 2
gearjump on the world carmakers
electric car technolog . But instes
cal:)italizing on its lead with hybrid
more electrics it abandoned its pr

aVe

h o
yh

range omc the aclvancecl batterg




Keel:)ing the Status Quo

e Jack Dogle’s Taken for a Ride - page 8

— Time and time agasm in the 1950s, 19605,1970s,
]980s and through the /9905 | the automakers
sa/bf “we dor’t have the tecﬁno/ogﬂj 7 Gts
/’/77/9055/1)/6, " “ywe dor’t have the money,” ‘we

Y «,

dorn’t have the 6/}{/’/7@6@, we’re ar a
compe Hhve disadvan tage, 7 7055 will be /051‘, 7

YV«

“t will take ten years,” ‘'we can *t change our

; 2%

models that c]ufcé/ﬂ, " 4t will be too l}sruptfve, .
“t will make cars unsa[c’:; " efc.



