General Motors Test of Lead Cobalt Battery
and MARS Il Electric Car

On October 31, 1967, just after Arizona Public Service and
completed a 2,000 mile trip from Detroit to Phoenix in a MARS II
Electric Car on October 6, 1967, EFP received an order for a MARS Il
from General Motors. The Car was picked up from EFP's shop in
Ferndale Michigan (a Detroit suburb) and taken to Buffalo, New York
for over six months of testing by Cornell Aeronautical Laboratory, Inc.
Cornell issued its 138-page report in February, 1969. Excerpts from
that report are on the next pages.

The remarkable thing about this test was that the Lead Cobalt
Battery drove the MARS Il 146 miles on a charge - on pure battery
power.

THE MARS Il ELECTRIC CAR
146 miles range powered by patented Lead Cobalt Batteries
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MARS Il ELECTRIC CAR

WITH

120 VOLT, 27-kWh TRI-POLAR LEAD-COBALT BATTERY

General Motors/Cornell Aeronautical Laboratory test report VJ-2623-K-1, Feb. 1969

Table 2

FIXED-THROTTLE RANGE TEST RESULTS

GEAR THROTILE  LOCATION RANGE  DURATION  AVE. AMBIENT BANK 3 Ave.! NOMINAL  ROMINAL
STEP (MILES)  (HOURS) SPEED  TEMP (°F) DISCHARGE  BANK SPEED BANK
(MPH) " AMP-HRS  CURRENT  VARIATION  CURRENT
(AMP) VARIATION
3 % OVAL TRACK  146.8 6.74 21.8 66-73 226 33.6 18-24 32-44
2 6 OVAL TRACK 9.1 3.22 29.3 65-68 189 58.7 23-32 58-78
2 6 ~ ON-ROAD 125.1 3.98 31.3 8Y4-85 220 55.3 23-36 44-~66
3 6 ON-ROAD 91.0 2.45 37.2 58-62 195 79.6 34-43 65-95
4 6 ON-ROAD 83.9 1.88 4.5 73-7% 192 102.0 40-51 90-122
INITIAL DISCHARGE  RECHARGE BANK 3 RECHARGE  RECHARGE miLes?  witesd  miLest c0sTd
SPECIFIC SPECIFIC SPECIFIC RECHARGE  A.C. DURATION AH as6 KWH MILE
_. GRAVITY GRAVITY GRAVITY  AMP-HRS KWH (HOURS) (¢)
z @771 °F @77 °F @77 °F
5 1.286 (80)* 1,060 (80)  1.265 235 49.1 19.0 1650 650 2.99 .67
= 1,282 (80) 1,097 (83) 1,284 - 44.8 18.0 498 509 2.10 .95
=
S 1.286 (83)  1.082 (94) 1.287 - ~ 50 - .569 614 2.5 .80
1.278 (80)  1.102 (83) 1.284 206 12,9 17.0 67 517 2.12 .94
1.282 (90)  1.113 (96) 1.285 - 42.2 16.5 /436 496 1.99 1.00

1 DISCHARGE AMP-HOURS 3 DURATION

" 2 RANGE : DISCHARGE AMP-HOURS

'3 RANGE + (INITIAL SPECIFIC GRAVITY - DISCHARGE SPECIFIC GRAVITY)
4 RARGE % CHARGER INPUT A.C. KILOWATT-HOURS
§ BASED ON 2¢ PER KWH

NOTE - SPECIFIC GRAVITY MEASURED IN CENTER CELL OF BATTERY HO. 15
*ROMINAL ELECTROLYTE TEMPERATURE {°F)



SPECIFIC POWER (WATTS / LG)

40

. . O CALCULATION BASED ON RESULTS OF CAL
- TESTS OF MARS XI BATTERIES (AT BO°F)
; .+ DATA FOR LEAD-COBALT BATTERY
i (PLOTTED IN FIGURE 10 OF REFERENCE 1)
--------- S ENVELOPE OF DATA OBTAINED FROM -1~ = i----
TYPICAL LEAD-ACID BATTERIES
(REFERENCE 11) . :

CURVE FOR LEAD-COBALT BATTERY
{FIGURE 3 OF REFERENCE 1)
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SPECIFIC ENERGY (WATT - HOURS / LB)

Figure 48 BATTERY SPECIFIC POWER VS SPECIFIC ENERGY

VI-2623-K-1
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bt-an General Motors Engineering Staff

General Motors Technical Center
#24860 Warren, Michigan 48090

PURCHASE ORDER

B Kleotric Puel Propulsion, Incorporated

@

oroer No. ES-~30093

This number must appear on
all invoices, packing slips,

and Bills of Lading.

366 West Eight Mile Road HIVINCES 70 8%
10 Ferndale, Michigan 48220 RENDERED I DUPLICATE
DATE
L Attn: Mr, Robert R, Aronson 10/31/67
__nw ___I - o - DESCRIFTION B T 1 - r'm'c_:__ __
1 1968 Mare II Electric Car $5,h5ﬂ 00
Flues Accessories 421,00
$5,871.00
(Spec 3P268) and warranty (W-FL-67-1) !
Body Colori Silver Blue
Ampere Hour Meter
Charging Receptacles for 1000-amp
charger
White slde-wall tirea
radio |
Clgarette lighter |
|
|
|
CONFIRMINO=-Mr, Aronson
ﬁ — ~ Tres. N Totuveer = e s
| LES=TA81 149
vt 30 gaye | sy 1/15/68 Meir Delivery
BHIPPING "nnﬂm MICHIGAM STATE SALES TAX !rATEM[NT—LI(ENEE Dl 505
XHI\IHIIII. MOTORS _, GM PARTS FABRICATION 1 [ SUBIECT 1O SALES TAX
SHIP :‘:1:‘:-:':2::":“:::[" :5::::::."“'27“':" T D TAX EXEMFT—IMOUSTRIAL PROCESSING
* 10 12 Mils wnd Mound Rd. 4400 Res 13 Mils Rd, 3 [ TAX EXEMPT—STORES ACCOUNT
Werren, Michigan 48090 Warran, Michigan 43090 4 [ APPLICABLE TAX WILL BE PAID BY PURCHASER
Mu.r_-ur-mlu Daar 17 &7 5 [] EXEMPT--RESALE

OM THE REVERSE S/DE HEREQF ARE THE TEIME- AMD CDNDI-TION!- 1O WHICH SELLER AGREES BY ACCEPTANCE OF THIS ORDER

Thli porcler In net bindimg vhil soospied. Accsptance munt be seetuted on chopwledgament papy
whish MUST ba rovemed te Buyer, This erdes, including the lerau ond condilions h..-nmq coniging

o opmprbete @ad Reol

1 batwssn Buyar and Seller snd ne other egreemant in sny woy

ibying ey of soid terma ond conditions will bes bindieg wpon Buper wnbeis nu-d- in writing
wigrad by Bupers avthaiized regrsaniative

1IssUE
INVOICKE
TO

GENERAL MOTORS

ENGINEERING STAFF
GENERAL MOTORS TECHNICAL CENTER

WARREN, MICHIGAN 48090 BUTER

ATTENTION: ACCOUNTING DEPT.

gineering Staff
ar

PURCHASING AGHWT

I. R, Hansen

PLEASE RETURN THE ATTACHED ACKNOWLEDGMENT COPY PROMPTLY



ESise RLV. T-47

GL-R8  General Motors Engineering Staff
‘ GM #24860
L

General Motars Technical Center .
Warren, Michigan 48090 ORDER Mo. ES-3 T ? d 1

— Thi
15 number must appear on
PURCHASE ORDER all invoices, packing slips,
and Bills of Lading.
ELECTRIC FUEL PROPULSION INC, INYDICES TO BE
1o 366 W, B MILE RENDERED IN DUPLICATE
FERNDALE, MICHIGAN 48220
DATE L=16-68
L
L GOODYEAR RADIAL PLY TUBELESS TIRES #165 SR 15 G=800 | § 26,00/EA, NE
6 6 VOLT 290 A=-HR BATTERIES USED IN 1968 MARS Il CAR
ES=63000 PART NO, 5SH=25 (WET CHARGED) 36,00/EA. NE
CONFIRMING = DON SWANSON
|
__'rrms ros T DELIVERY - SHIP Via
1% 10 DAYS ~ S.P.  ASAP ) | TRUCK
NOTE SHIPPING ADDRESS MICHIGAN STATE SALES TAX STATEMEMT—LICEMSE 0O.0O20S
XXM WEMERAL MOTORS | ] ©M PARTS FABRICATION 1 [] SURIECT TO SALES TaX
SHIP EMGIMEERING STAFF GEMERAL MOTORS 2 22 24X EXEMPI-INDUSTRIAL PROCESSING
TO (3 Maile and mound Bd £400 fast 12 Mile Rd 3 [ TAX EXTHMT—STORLS ACCOUNT
Warren, Michigan 48090 Warren, Michigan 48090 4 [0 APPUICABLE TAX WILL BE PAID BY PURCHASER
Mo, Clearance Rec. Dmr_ 'I:?" &' ) .5_ I_.I .E:.':E*'"FTT_!“'*'“

OM THE REVERSE SIDE HEREOF ARE THE TERMS AND COMDITIONS TO WHICH SELLER AGREES BY ACCEFTAMCE OF THIS ORDER

Tris prder 14 nof binding wnill amepred. Acceplonce must be exeovled oo adknowledgsment copy

whith MUST be returmed o Buwyer. This peder, including the tesms ord conditions hereon cantoing Gener | Mators Engl’n ring Staff
tomplete gnd final agresment batween Buyer ond Seller ond no other ogresment in Ony SO
=
e

Iying omy of sgid tevmy ond conditions will be binding upen Iurlr unleis mades in wriling [=] Il:ﬂl CEI“E.'I'

« o wrgeed by Buoyei's owlbarized represenbative '1/

GENERAL MOTORS &

ISSLE ENGINEERING STAFF T FURCHASING AGEN
INVOICE GEMERAL MOTORS TECHNICAL CENTER
o WARREN, MICHIGAN 48090 e ~R. BROADBRIDGE

ATTENTION: ACCOUNTING DEPT.
PLEASE RETURN THE ATTACHED ACKNOWLEDGMENT COPY PROMPTLY





