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¥ e ' HUNGARIAN
ELECTRIC | : | CATHOLIC
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DYNAMO




1 833 THOMAS

DC MOTOR DAVENPORT
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PATENT
Us 132

i
v




MORITZ
VON JACOBI

1838

ELECTRIC
PADDLEWHEEL BOAT
FOR CZAR NICHOLAS

Sy

PRUSSIAN
ENGINEER
WORKING

IN RUSSIA




1834

I1DC MOTOR

SIBRANDUS
STRATINGH

1835

ELECTRIC
VEHICLE
MODELS

DUTCH
PROFESSOR

WITH
ASSISTANT
CHRISTOPHER
BECKER



1859 1886

RECHARGEABLE LEAD ACID BATTERY
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PHYSICIST
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HENRI
TUDOR

LUXEMBOURG
CHEMIST




WILLIAM

JOHN

1881

FIRST
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1884

FIRST PROTOTYPE

1888

RIKER
ELECTRIC
MOTOR

ANDREW
RIKER




1890 1891 ELecTrIC cARRIAGE

FIRST PROTOTYPE SECOND PROTOTYPE WILLIAM

CHEMIST

24 LEAD AcCID

ABC BATTERIES
112 AMP @ 48V
13HRS@15MPH




ELECTROBAT 1 894

HENRY G. MORRIS - PHILADELPHIA ENGINEER
PEDRO G. SALOM - PHILADELPHIA CHEMIST

FIRST SUCCESSFUL ELECTRIC AUTOMOBILE



CHICAGO TIMES HERALD RACE 2snovemesr] S 95D

; ELECTROBAT
— q; GOLD MEDAL FOR
SR~ BEST SHOWING IN &
OFFICIAL TESTS &

HAROLD STURGES
MORRISON/ABC
ELECTRIC CARRIAGE" '
$500. 13MILES




NARRAGANSETT PARK, CRANSTON, RI 1 896

FIRST CLOSED COURSE AUTO RACE IN THE USA, 5-9 SEPTEMBER
50,000 SPECTATORS 7 COMPETITORS T I

o Ay
Ilnl-‘_l.'_."'l l___‘._

« 1-ANTHONY L; RIKER I-AN'FII-“'i_ONY L. RIKER 1-HENRY B. MORRIS
2-HENRY B. MORRIS 2-J. FRANK DURYEA 2-ANTHONY L. RIKER
3-J. FRANK DURYEA 3-HENRY B. MORRIS 3-J. FRANK DURYEA



SPRINGFIELD-BABYLON, LONG ISLAND, NY 'l 896
50 MILE ROAD RACE 14 APRIL

------



1881

CHARLES
JEANTAUD

oy
FRENCH‘S‘
AUTOMOBILE

ENGINEER



LA FRANCE AUTOMOB[LE MAGAZ[NE TRIALS 18 DECEMBER1 89 8

ACHERES (NEAR PARIS) FRANCE LE COMPTE

FIRST LSR 39.25 MPH GASTON DE
CHASSELOUP

-LAUBAT

g
| ﬁ""
~ AVAG

THE ELECTRIC COUNT

36 HP JENTA -
FULMAN ALKALINE BATTERIES




LA FRANCE AUTOMOBILE MAGAZINE TRIALS 1899

17 JANUARY _
SECOND LSR CGA ELECTRIC Ee%:-N\1INNo

AT-AD TE R DOG CART JENATZY

ONE 80 CELL
& FULMEN LEAD
ACID BATTERY
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17 JANUARY 27 JANUARY

THIRD LSR 43.6 MPH FOURTH LSR 49.93 MPH
, * o ) . i ‘s '
B .




LA FRANCE AUTOMOBILE MAGAZINE TRIALS a2 marcn]1 S99

JEANTAUD ‘LE DucC PROFILEE’ FIFTH LSR 57.6 MPH
FIRST ELECTRIC CAR MODIFIED FOR RACING
GASTON DE

CHASSELOUP




LA FRANCE AUTOMOBILE MAGAZINE TRIALS 29 APRIL 1 899

LA JAMAIS CONTENTE SIXTH LSR 65.79 MPH

FIRST ELECTRIC CAR
BUILT FOR RACING

CITA No. 25
COMPAGNIE
INTERNATIONALE
DES TRANSPORTS
AUTOMOBILES
ELECTRIQUES

(2) 80 CELL
FULMEN LEAD de
ACID BATTERY. % 5 &
(2) DIRECT.DRIVE |
POSTEL-VINAY _ vz

25 KW MOTORS, _ I S
124 AMPS AT 200 \Loiy = i s = ff,.,m-_.._ 4

68 HORSEPOWER. PARTINIUM BODYWORK .«3‘1

.p" 5




1899

9
‘THE RED DEVIL
CAMILLE JENATZY
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EGGER-LOHNER ELECTRIC VEHICLE, C.2 PHAETON MODEL (P1) 'l 898

1899 WON BERLIN 40KM
5 HP 22MPH 80AMP 110V ELECTRIC ROAD RACE BY 18 miv, ~DR. FERDINAND

49 MILE RANGE OVER 28 ENTRIES AND PORSCHE
3000 LB (1000LB BATTERIES) WON ENERGY EFFICIENCY PRIZE

AUSTRIAN AUTOMOBILE
DESIGNER AGE 22




LOHNER-PORSCHE- LA TOUJOUR CONTENTE 'l 900

GRAND PRIZE 1900 PARIS WORLD TRADE EXPO
SERIES HYBRID 8000 LB TOTAL

COMMISSIONED g
BY E.H. HART

MOTORS
320 LBS

_ 14HP
m— o ' EAGH
BATTERIES: 270 A/HR ' “ |
70 TYPE BOEE LEEZCOLL CELLS

3,970 POUND

\""""




LOHNER-PORSCHE- SEMPER VIVUS 1900

2,640 POUNDS

(2) ONE-CYLINDER
DE DION-BOUTON
ENGINES 2.5 HP EA

(2) GENERATORS
20 AMPS (@ 90 VOLTS EA

¢

" RS - r - i 3" _\A. 'a.' ; u 'i
WHEEL VGTOTS 5 HE gL
. ‘s l <

T~



LOHNER P
OR
. SCHE- MIXTEWAGEN HYB 190
‘ YBRID 1

"r"




K .~ RIKER TORPEDO 1901

‘-.--q..f

U S. ELECTRIC LSR 57 1 MPH CONEY ISLAND NY



1898 WALTER

THOMAS EDISON'S FIRST CAR

-’
CLEVELAND INDUSTRIALIST




BAKER TorPEDO 1902

BODY: PINE STRIPS 3100 LBS
WITH OILCLOTH e $ 1 0,00

__SHOULDER HARNESSES
S

14 HP ELWELL- |
PARKER MQTOR

-



BAKER TORPEDO 1 902

31 MAY




BAKER TORPEDO KID 1 903/04

_ 904 ORMOND BEACH FL UNOFFICIAL 62 MPH

999 J

S }&L;;,.' 2Ll GLENVILLE PARK, CLEVELAND, OH
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E. J. POTTER THE MICHIGAN MADMAN' 1968

MG 1100 i
AIRCRAFT jnmsas o
STARTER i Skl
MOTORS AN |
1 BTN SR S A

sl

V12 ALLISON i 1 .
AIRCRAFT ENGINE, ¥ iﬂ .8

GENERATOR AND = . & A
1320' EXTENSION CORD E -a




GREAT TRANSCONTINENTAL ELECTRIC CAR RACE
SEPTEMBER -

1968 ¥

CAMPUS k4

TO CAMPUS W
“m 210 HRS ' |
g 2 i ‘




SILVER EAGLE

180 RECHARGEABLE SILVER-ZINC CELLS
' 40 AMP HRS (@ 216V
102 HP GE SERIES WOUND DC MOTOR

1,070 LBS CLASS 1 <1 102 LBS) - 1
1,160 LBS CLASS 2 >1 102 LBS)

- -l.‘rl n“:’:ﬁ‘ra‘ﬂ




LIGHTNING ROD

245.95 MPH

WHITE LIGHTNING 19909



OHIO STATE UNIVERSITY BUCKEYE BULLET 1997

-,i-iEL METAL HYDRIDE BATTERY ELECTRIC 315.0 MPH

HYDROGEN FUEL CELL ELECTRIC 303.0 MPH

OHIO STATE UNIVERSITY BUCKEYE BULLET 2 2009



OHIO STATE UNIVERSITY BUCKEYE BULLET 2.5 2010

LITHIUM-ION BATTERY ELECTRIC 307.7 MPH

A A BS3ALAESvUseH 8.0 o

WORLD'E M amTEST ENV

W:’Hﬂ-—»m e— FA-_I__Q ¥ -\-’-

\/ENTUR‘I

LITHIUM-ION BATTERY ELECTRIC 3000 HP 341.4 MPH

OHIO STATE UNIVERSITY BUCKEYE BULLET 3 2016



BRIGHAM YOUNG UNIVERSITY ELECTRIC BLUE 2014

04.9 MPH

FIA CLASS 1
ELECTRIC

400 AMP
A123 LITHIUM-ION



1994

GM IMPACT ‘
(Ev1) .
183 MPH

2004

131 MPH

2007 TEEEE—

HYDROGEN
FUEL CELL
FORD FUSION

206MPH AN\ J—

2016

HYUNDAI
IONIQ HYBRID
158 MPH




BERTONE ZER 1994

124 MILES IN ONE HOUR 188 MPH MAX




WoRLD’s MosT EFrFicieNT VEHICLE PAC caR Il 2005
SWISS FEDERAL INSTITUTE OF TECHNOLOGY, ZURICH

HYDROGEN FUEL CELL ELECTRIC
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Tour DE SoL 1 ?85' 1993




Tour DE SoL 1990




Tour pE So. 1990




1982/83 1987-

WORLD SOLAR CHALLENGE

DARWIN - ADELAIDE
2000 MILES
13 FINISHERS

HANs THOLSTRU

o e T g B
4. LARRY PERKINS

__ GARY BERKINS
N o T

2500
MILES
20 DAYS § Wi o,
};i MPH Y& 1KW PANEL

- 1HP 24v DC
. I MOTOR
i L EB000.



WORLD SOLAR CHALLENGE

1987

GM SUNRAYCER
GM, HUGHS AIRCRAFT,
AEROVIRONMENT

42 MPH
1400 WATT PV
3KW/HR SILVER ZINC
2 HP DC BRUSHLESS
385 LB CURB WT

1990

SPIRIT OF BIEL
BIEL SCHOOL OF
ENGINEERING AND
ARCHITECTURE

46 MPH

1993

HONDA DREAM
HONDA R & D

53 MPH
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25 WATT/HR/MILE

T

TEAM NUON DELFT UNIVERSITY OF TECHNOLOGY (ND)

\

~ o1 men AR e Tl e

VEHICLE:

WEIGHT: 440 LB/ / / / |
i, 48 .4

HEIGHT: 2.6

POWER: e
LITHIUM/ION (. & " e

BATTERIES-

66 LBS

5000 WATT/HRS
SOLAR PANELS-
9 SQ. METERS
GALIUM ARSENIDE e
2 6YEFFICIENT — it h N oo ms,
1 500WATTS e
EFFICIENCY

i
X Ky
i,




WORLD SOLAR CHALLENGE 20
| o b —— SRR [ T e R
| 2013 NEW
CHALLENGER CLASS
2-4 OCCUPANTS

Byl A Lty



2011 PURE soLAR WORLD REcorRD 2014
SUNSWIFT Ivy _ ______ SKYAcE IGA

= 3

1050 WATTS

55.2 MPH  ..... . "56.8 MPH

UNIVERSITY OF NEwW SOUTH
WALES, SYDNEY, AUSTRALIA

CAL PoLY PROVE LAB 20 1 7
2000 WATT 24% EFFICIENT PV PANEL ___MOJAVE DESERT

_-.I — x> - _.., —_—
Mﬁ-\!‘b {-ﬂﬁ T .,L .* o
b el e .

ASHIYA UNIVERSITY,
ASHIYA, JAPAN

IN 1984, GREG JOHANSON AND JOEL DAVIDSON : SUNRUNNER SOLAR RACE CAR
GUINNESS WORLD RECORD IN BELLFLOWER, CALIFORNIA OF 24.7 MPH.

IN THE MOJAVE DESERT OF CALIFOIIIQNIA AND FINAL TOP SPEED OF 41 MPH

WAS OFFICIALLY RECORDED FOR A SOLELY SOLAR POWERED VEHICLE



AMERICAN SOLAR CUP 'l 988

FIRST U.S. SOLAR CAR RACE VISALIA, CA




AMERICAN SOLAR CUP 1 988
80 MILE ROAD RACE




GM SUNRAYCE USA

UNIVERSITY
OF MICHIGAN
SUNRUNNER

UNIVERSITY

OF MICHIGAN & 1993

MAIZE & BLUE

MIT MANTA - -
INDIANA TO COLORADO 38 TEAMS



AMERICAN SOLAR CAR CHALLENGE 200 1 =
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_AMERICAN Tour DE SoL 1 989 2006

=

BOSTON /. 3 BURLINGTON /T 23-29 MAY 93
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2006

AMERICAN TOUR DE SOL 19
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NANCY HAZARD
NORTHEAST SUSTAINABLE
ENERGY ASSICIATION

‘RoB WILLS
- DARTMOUTH COLLEGE

ELECTRIC |




AMERICAN TOUR DE SOL 1 995/1 997

SOLAR BLAST
PORTLAND, MAINE

OLECTRIA SUNRISE -
215 MILE CHARGE .«
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AUTOCROSS



SARATOGA SPRINGS NY

AMI;R[CAN TOUR DE SOL 2005 _2_006
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GREEN GRAND PRIX)ZOO
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ELECTRATHON NATIONAL CHAMPIONSHIPS

Sl meiihl T

MILES IN ONE HOUR
NATIONAL ELECTRATHON RECORD. .=

T e A




ELECTRATHON NATIONAL SPEED TRIALS 'l 999

NEW HAMPSHIRE lNTERNATIONAL SPEEDWAY LOUDON, NH - 1 MILE OVAL
N TP PN PN N

T d AW%}A“!WI

‘»' "-J'S'- "

HOUR. ELE‘CJ‘RATH@N:N - e ;;- :

L TS T L Ay .___‘.‘ E
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ELECTRATHON MAINE 'l 999

ELECTROLITE
EL-ll EL-lllA EL-I]IB




——
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ELECTROLITE EL-1V E-RACER




VEHICLE:
CARBON/KEVLAR, 3/8” BALSA CORE
120”H X 32”W X 19”H, 105 LB

CD: 0.133, FRONTAL AREA 3.108SQ.FT
TIRES:

(83) 177X 17, 120PsSI

MOTOR:
LYNCH LEM200
(@ 1500RPM
85%EFFICIENT
BATTERIES:

(2) 12v OPTIMA AGM
A5AMP/HR (@ 24v
(1.08 KW/HR)
1.45HP, 73LBS.






ELECTRATHON NATIONAL SPEED TRIALS 2006
NEW HAMPSHIRE INTERNATIONAL SPEEDWAY LOUDON NH - 1 MILE OVAL

o



USFRA WORLD OF SPEED

KIRK SWANEY
DESTINY
VEHICLES
89.4 MPH
STANDING MILE

c00? 9 14




LUTAH SALT FLATS BACING ASSOCIATION

IIIIIIIII
EEEEEEEEEEEEEEEE
LITHIUM-ION BATTERIES

NATURAL GAS-STEAM
SOLAR/BATTERIES

WWW.ALTSALT.COM

ALTERNATE ENERGY LAND SPEED RECORDS



USFRA WORLD OF SPEED 2008

07.39 MPH

STANDING MILE

ELECTROLITE EL-IV
100.39 MPH
STANDING MILE




USFRA WORLD OF SPEED 2008

T ——

SHANNO
CLOUD

CLOUD
ELECTRIC
VEHICLES
110 MPH
STANDING MIL




KAN-AM ELECTRIC CHALLENGE 2008

58.2



ELECTRATHON EXTREME EFFICIENCY TRIALS 2008
g FORD MICHIGAN PROVING GROUNDS. ROMEO, MI - 5 MILE OVAL

Iy _.2“__ .- , = _ ' s
— : 1 R )

(LG RELIIILIE TIILL s P

—_____-_____

o EL.ECTROLITE BTV iy T T P
62.05 MILESIN ONE HOU&ZWO MPG‘EQUIVALEN"P' f 'Jdd /ﬂ
NATIONAL ELECTRATHON RECORD

Py ____SAM WITTINGHAM 56 MILES IN ONE HOUR
¢ BARBARA BATOUIS 52 ¥1LE§ IN ONE HOUR

- 3

/

GEORGI GEORGIEV'S VARNA \WORLDS FASTEST HUMANS



ELECTRATHON EXTREME EFFICIENCY TRIALS 2008




ARIZONA PUBLIC SERVICE ELECTRIC 500 'l 990 95

FIREBIRD RACEWAY,- TEMPE, AZ

r *'ruRr.BuRD PNHRAS

INTEBNATIONAL RACEWAY




FORMULA LIGHTNING _ '[ 994 2004

#J:‘ &
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26-32 12-VOLT LEAD ACID BATTERIES SKWH 300AMP (@ 350 VOLTS
1200 LBS IN 30 SECOND PITSTOPS 60 Kw AC MOTOR




201 3- 2006-
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PIKES PEAK INTERNATIONAL HILLCLIMB 1912-
2013

CURRENT
RECORD:
SEBASTIAN
LOEB
8:13.88

-y

‘MOTG S

OKWH

LI-ION 2015
1595HP 9:07.02

 — .- (I A858F/IB 2016

— h
o O i - A

= bl e ) e R — T

- - -

—" T = 0T BUILTEN-EATVIA 8:57.12
RHYS MILLEN DRIVE EO PP100O

U T —
- . "

_ .-
P ‘ﬁ—'

e

-———— g -" < M.Q—"-A-nn

MO smade - -

—

2015
09:32:40



RALLY DAKAR 5000 MILES E]_Ec-rmc

2 (U

-l

DRIVE EO (LATVIA) ﬂ "
OSCAR‘ EO “ -
SERIES HYBRID '

mY S EL ACCIONA
v--w-wnm, A D ~ (SPAIN)

~ e s BR e 2 ;J._ - & Laly o - \ ', - .-“' b ALY "'f'v .

g F 3 . " Nal™ & . » v s . - 2 - .
ol o) A F e A 0 3 L st ,.;:.‘c"" S SR - " v R 3
- e all e P T, o & P T o ‘S ey .a 'Y o - -

- ;S

e S e Sl ST . ' 340 HP ELECTRIC
'- ‘ LITHIUM-ION



ELECTRIC GT (EGT) CHAMPIONSHIP
EGT TESLA V2.0 | ':1.‘

778 HP .
1290 LB FT TORQUE.

0-62MPH: 2.1 SECONDS

2018



LE MANsS 24HR 1993 1998

CHRYSLER PATRIOT

=

GAS TURBINE / ELECTRIC
(LOUVINILL iy die e

= % - B DIESEL V-6
e (2) 100 HP

B FRONT AXLE
~ ELECTRIC MOTORS
s — —~ 8 FLWHEEL ACCUMULATOR

500HP 2L TURBO V Z'f —~

EXHAUST REC Y

400 HP og _
FRONT AXLE ‘
ELECTRIC MOTOR
LI-ION BATTERIES

mMEMOR!L



2009 ForRMuLAONE 2017
KERS:80H i —~] Y—" = MGU-K:160HP

KINETIC ENERGY RE e W — (MOTOR GENERATOR UNITS-KINETIC)

BATTERY OR
FLYWHEEL
STORAGE

1 6L V-G Py /AN . _ (MOTOR GENERATOR UNITS-HEAT)
TURBO @ gl - Y e 1000 HP

CES 45% THERMAL EFFICIENCY

600 HP



iuLA E 201 4-

IAX POWER: 270HP
RACE MODE: 203HP
T: UP TO 234HP

TIRES:
F'R ZGOMM X 18
RR: 305MM X 18

OVERALL WEIGHT:
(INC DRIVER):
1954 LB MIN

B_ATTERIES ALONE:

704 LB MAX




FIA FormuLA E 2016/17

e

SN, R  APX ONE
T Al HOUR RACES
b-—> WITH ONE
CHANGE
OF CAR

HONG KONG, HK
MARRAKESH, MA
BEUNOS AIRES, AR
MEexico City, MX
MONACO, MC
PARIS, FR

BERLIN, DH

NYC, U.S.
MONTREAL, CA

PREVIOUSLY:
BELJING
LONDON

LONG BEACH
MIAMI

Moscow

PUNTA DEL ESTE
PUTRAJAYA



FormuLA E 2016/17

CURRENT TEAMS:

DS VIRGIN RACING

NEXT EV NIO

VENTURI FE TEAM

FARADAY FUTURE DRAGON RACING
RENAULT E DAMS

ABT SCHAEFFLER AUDI SPORT
MAHINDRA RACING FE TEAM
PANASONIC JAGUAR RACING
TACHEETA

MS AMLIN ANDRETTI

. ‘} 4

e

| mfanBosst|
—
w———

-

CORPORATE
INVOLVEMENT:
MICHELIN
DALLARA

DHL

BMW
WILLIAMS
MCLAREN
MERCEDES

AND POSSIBLY:

Mahind= gl '/ & Sea v
'J / P —— e, e \;
\ -~
R ) >



FORMULA E LONG BEACH, CA et L 2015

d “'”"L:ﬂ.i. ﬂ[.:h,:l '
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FORMULA E LoNG BEACH, CA e 2015

R

R SLY T it




FORMULA E LONG BEACH, CA amu 20 'l 5

PRACTICE SOUNDS:

' GRINDING

| CA‘RBQ,N-‘BRAKE DISCS

HOWLING

18" TREADED Tlg

D SEQUENTIAL GE

SCREAMING%

17,500 RPM Mob
RACE DAY SOUNP,

ROCK AND ROLL-’



WORLD’S FIRST AUTONOMOUS RACE

DESIGN BY
DANIEL SI




