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Ten Things You Didn’t Know
About the Lithium-lon Battery
and the Electric Car

« Based on “Long Hard
Road: The Lithium-
lon Battery and the
Electric Car”
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Question 1

* |n what year was the first
manufacturable electric vehicle
developed?
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Answer: Thomas Parker developed the first manufacturable EV in the UK
in 1884. (Photo: Wikipedia)
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By 1900, 38% of the vehicles on American roads were
electric. (Photo: Wikipedia)
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Question 2

* In 1913, two American icons teamed up to
build a better electric car. Who were they?
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Answer: Thomas Edison and Henry Ford (photo courtesy of
the collections of The Henry Ford)
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Edison-Ford Electric Car in The New York

Times, January 11, 1914.
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'EDISON BATTERIES
FOR NEW FORD CARS

‘Automn.bile Man Discusses Pos-
es of New Storage Sys-
tem with lts Inventor.

s

LAUGHS AT WALL ST. ATTACK

impessible to Corner Motor Indus-
try, He Says—Rumors as to His

[nvestments Amuse Him.

Henry ' Ford, the automobile manu-
facturer, whose plan to share $10,000,000
of the profits from his plaats with the
employes has caused so much comment,
not only in the automobile industry but
in the business world in general, will
roturn to Datroft this afternoon at 5
o'clock. Mr, Ford has been stopping
at the Belmont Hotel and has enjoyed
his vislt immenscly, desplte tho hun-
dreds of visitors who have kept watch
on his movements in the hope of inter-

into operation. I'm not seeking
notoriety: I'm just doing what I think
15 right. My visit has been a profitable
one, too, You probably want to ask
me sométhing about my _talk with
Thomas A, Edison at West Orange, yes-
terdsy. eli, I think Mr. Edison Is
the greatest man in the world and I
guess everyone does.

““JWithin a year, T hope, we shall be-

automobile,
things which are's vear ahead, but I

eheap &
buile for experimental purposes, and wo
are satistied now that the way is clear
to ss. Th

stice roblem s
en to a storege battery of lght
Seeight. which “would. operate for lon

UEnced without feenateng Mr Bl
son bas oeen experimenting with such
2 Battery for some time.

Tne car we propose to bulld wil
contain & patiers equpment Weighin
O Bunds and. the  entire car will
welgh but 1,100 pounds. Ti n for

floa: “he_tost il e

o
to the num.c, How docs that compure
with “the’ groat, heavy, and expensive
electﬂ ra? "
e’ next | problem, . Ford o
Plained,” was o plaining of m

mehi
ery of the proper welght, strength an\i

n to operate such a cey. When
negotiations are completed and the bat-
tery and machinery are ready to place

upon the market, {t is hir. Fords ing
tentlon to have the cars manucactured
o et walen S e,
harze o7 nih son, Fawal Ford, -The
batteries will be manufastured by Mr.

45%M1 you sntroduce the profit shar-
ing ‘blan,in the new factory for elec-

eur from mow..

- Ford saia that he hiad also talked
over with Mr, deson the question of
using moving pitures for tue instruc-
tion of men in his sho

“We to 1€ 1y the
son works yesterday which will be
hown £ troit,” he sald,
“1 belleve that it-ls ono o esi
aye to instruct the me: 't ev
necegsary that a man should be a skitled
mechanic. Often we can make the best
Workmen out of tie men who know

aothing. abom The business When they
start with us.

Tiige Bey Lindsey yesterday taiked
over wm-. 3, o T moving-pictures

idea his" genmeral welfare pro-
SN suage 18 greatly Interestea in
ail those matters,” said Mr. Ford, *

and

o nd 2 most profitabla Ting omauule
He wanted 1o kno out 11

cn-np:ratlve i Casa e Tenima

cagor!
The of the reporters showed Mr.
Ford an attack upon him published
& Wall Street concern,
© that, reed it out
lnuﬂ“‘ he. sai
snt was to 0 the etfect

that “te” manutacturer putting
through his plan in mder to red ce
the profits, which ould therwiae

of the same firm, which it was said
had intended to sturt the manufacture
of 3 cheap automobile

“Now Il tell you first that Wall
Street’ cal’t control the automobile in-
Qustry,” said Mr. Ford mile.
SR firm mentioned owns Buf 10
cent, of the tock, and thig 1s the fiie)
1'hdd heard that'it intended to menu;

us
there baswt heen the slighest on
pinion over the pian of profit-shar-

that he never made any investments
gave the manufacturer some amuse-

nt.
[t s true that 1 domt make many
s, altbough, I uve S

Sied
golq mine sor mme. 5 Bt g any
friers way, &gt enough money.
50 Why' dlcc\lss n\m. 1 “gon'

1
iy at a eh. T DAy hehoanted Ty
maney i anks In various seciions of
the onun

the interview. Which took place
h| th(' Tislmon( lobby, a dozen men who

ses the Inventor. kept
thu oul tBklrE ready to grab_ him Wllsn

reporter left, Mr. Ford outwitted|

by ducking Into the alaing Toom;

by photographer asled him It he could
inglige Mrs. ¥ord. to pose Fors plotore.
.N 0, Mrs, Ford wauis to 'kee out af
this,” he sald with a smile. he hn‘g
enough on her hands taking care of us.

)

EDISON PRAISES MACHINES.

They Aid the Working Man and
Shorten Hours, He Says.

Thomas A. Bdison expressed the opin-
fon at West Orange yesterday that fhe
Ford profit-sharing plan was the be-
ginoing of a new perfod {n fudustrialism
and was due 10 high efficiency with ma-
chinery. If generally adoptcd, he satd,
1t would do away with labor unions.

“This great scheme of Mr, Ford's will
do & world of good,” he said. * When
we use machines instead of humans and
have a single arparatis to do the work
of 250 men, then employes will enjoy
Teal benotits. This 15 slreedy true in
the Ford factory in Dotroit. It i3 a
case where sclentiffe management has
rolled up enormous profits, because &n
article can be very cheaply manufac-
‘tured.

“Mr. Ford struck the right note when
e found he could sell his car for §50
cheaper some time ago. Then when effi-
ciency in manpufacture mnde it possible
to complet the car for another 550

el 3
son, would necessitate men working

& ich could be operated
by a girl aan hien. & e Yok of
forty men.

to underaell the Germans and other man-

B aeimery ia the salvation ot
Arerican manitaciurer. e Ea
Wi result o the United states 1enﬂm"
the world commerclally In

ik G a Tew Temari to

s TonuL the present System oF el
Cation, saying that it was & remmant
of the ald Tatin Institutions and was 00

in;

“What we should have he said, “is
eucation by demonstration.

Ar. Edison is plam to

ida next m\mth to wo"k in his I&bm‘ﬂ-
tories

been_hanging about most of the

Ehti\e\vﬁnfk Times
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Question 3

* In what year was the first rechargeable
lithium battery developed?
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Answer: 1972 by Stanley Whittingham at
Exxon Corp. (Photo courtesy of Exxon Corp.)
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Question 4

* In 1979, a company outside the auto
industry offered to teach automakers how
to build hybrid cars. What was the name of

that company?

@ informamarkets



Answer Exxon Corn

"T'he EEI Electrocharger” converts dc to ag
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Exxon brochure

» “Detroit, your future can be both as big
and as small as America wants it.”
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Question 5

 \WWho invented the lithium cobalt oxide
cathode in 1980, and where was it
iInvented?

#TBS22 HEVT22



Answer: John Goodenough at Oxford
University (photo: Nobel Media/A. Mahmoud)
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Question 6

* During the 1980s, which companies built
the first lithium-ion batteries in a lab?
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Answer: Asahi Chemical and Sony Corp.
(Photo: Nobel Media/A. Mahmoud)

informa markets #TBS22 #HEVT22



Question 7

* In what city was the first lithium-ion
production battery built?
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Answer: Boston, Massachusetts, by
Nikola Marincic (Photo courtesy of Lidija Ortloff)
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Question 8

* What company introduced the first
commercial lithium-ion battery to reach
high-volume production”?
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Answer: Sony Corp. in 1991

Progress ia Baneries & Solar Cells, Vol, 94199)

The rechar uiilizesa special li band d i
metal o Hiniuen allays 23 the elecrode materals, To make a disaction from converdon:

. 5. Mr. K. Tozawn gave it the name “Lithium lon Rechargeabie Battery,” because
ch move between the positive and negarive elecsodes during charging and
discharging corme from  lonic bond compesnd in the <lectrodes.

The uss of a special lith d insizad of lishiem mesal 2 electrode materials has

resalied in a product with such a gremly improved level of sefety that e U.S. Depantment of ¢
Transportzsion has jusged it would nat be subject ro the DOT Hazardous Marerials Regulation.

By using 1.1 ion of and elesuolytes, a cycle life of more than

1,200 cycles a1 100% dephs of discharge has been realized,

By vinue of its ni-}.ewnyw|..m-u,gi;md:gu,-_\m ithicen fon rechargesble batery is
expectsd 10 be used a5 the power soun suchas
camcarders. CD players, cordless phons, apiop mm;mrm aad sill camerz sysems 'l'hc

® 1 become the por

T, Nagmu, G w«gmm Sany Ei Inc.

P s, zic-aie cels,
sibver onide cells, alkaline M0, ceils an likium pm.mmi sooomkry batess.
D of Enginecring, Teehnological Univeasisy of Nagadia.

K, Torgws, Chicf Exccutiv Offices of Sony Energytee, Inc. Has led the project 1
» iz the fitkium paitery a4 Project Maneger.

~Sony Encrgytee (ne.. wigltio. Kem, 963.09, Jsjem: Fauc 0239-55.302%
s Office, Smy r.m.mn: Tac., 2223 Shibya, Shibuya-ke, Tokyo 150, lapsa,

a8
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Question 9

* Which company introduced the first
lithium-ion-based electric car?
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Answer: Nissan Motor Corp. in 1998
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Question 10

* In 2003, which was the first company to
develop a lithium-ion-based car using
18650-type batteries?
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Answer: AC Propulsion (photo: Tom Gage)
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AC Propulsion Tzero (photo: Tom Gage)
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AC Propulsion Tzero

« Battery pack: 6,800 cells
* 68 cells per module
* 100 modules

* Designed its own motor and inverter
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Tesla Motors Roadster(photo: Wikimedia)
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Tesla Roadster

« Battery pack: 6,831 cells

* 69 cells per module

* 99 modules

* Licensed motor and inverter from AC

Propulsion
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Contact

» Charles Murray
» chuckimurray@gmail.com
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Thank you!

Questions?
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