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"GMC-US G-VAN 0N TRACK,DESIGN DUE

SEE: US Electric Van, Dec. 86

EAA APPLIES FOR GRANT FROM THE CALIFORNIA
ENERGY C0MMTSSIon (CrC) :

''ALL-SOLAR RESIDENCE AND AUTO SYSTEM''

OVERVIEH OF THE PROPOSAL

The proposal (submitted in response to an
RFP from the Energy Technologies
Advancement Program (ETAP) is to research,
develop, and test an advanced hybrid
electric vehicle that can oPerate
synergistically with a solar photovoltaic
res idence.

The 15-month project as proposed would be
organized and operated in the same way as
the present Residential Education-sponsored
undergraduate special course UGS 60 "Solar
Car Pioject." (undergraduate and graduate)
will work together on teams with faculty,
staff, and members of the EAA.

As is now the case for UGS 60, the project
will be housed in the proiect room at the
Etliott Program Center (EPC). (Although UGS

60 now uses all of the space (700 sq. ft.),
the new project would not). Lectures and
seminars will be held in the commons room
at the EPC, and our use of this space (and
the Lakeside Room and Computer Room at EPC)

will be scheduled to mesh with other users.

Research, development and test of the
vehicle will be the focus of the CEC funded
portion of the project. Students will
participate in all tasks of the -projectincluding support task--e.9., planning,
"PERT" charts, critical path analysis,
administration, video history--as they do
now in UGS 60. As compared to the emphasis
upon individual performance that is common
to most courses, this project will develop
each studentrs skills in Ieadership,
team-work and cooperation.

IN I\AY, PROTOTYPE THIS FALL"

Jerry fvloder, EVDC

SUPPORT FOR STANFORD/EAA SOLAR CAR PROJECI

National Semiconductor has contributed
$1,500.00 and offered support with
technical reviews, publ ic relations
contacts, and contacts with overseas
research projects. EAA member Randall
Davis, Interface Pnoduct Marketing Manager
for National was instrumental in obtaining
this much needed help. Randy has also
offered to serve as Iiaison between the
Stanford research group and the Japan
Eiectric Vehicle Council in Tokyo. EAA and
the Stanford group would like to thank
Randy and National Semi for their timely
participation in this worthwhile effort.

As in UGS 60, some students wlll wish to
work on the environmental, ecohdmic, social
and political issues that are raised by
solar houses and cars. A portion of these
activities will be residence-based.

It is not clear from the RFP wfietner the
CEC would be willing to provide funds for
such analyses. If not, then it would be
necessary to organize these activities
separately from the work related directly
to the vehicle.

The RFP requires that at least 50% of the
project cost be cost-shared, and in-kind
services are an acceptable form of
cost-sharing. The EAA proposal asks for
$173,150 in funds from the CEC and
identifies possible sources of up to double
that amount in in-kind services from
members of the EAA, students, faculty and
staff.

John Reuyl



THE CAS.E FOR SHUNT MOTORS
,'FOR SIMILAR MOTOR DESIGNS, THE TOTAL FIELD
EXCiTATION POl^lER REQUIRTMENT DOES NOT

CHANGE, FOR IT DOES NOT MATTER WHETHER THIS
IS OBTAINED BY SHUNT OR SERIES FIELD
COILS. '' PM I'JOULD ALSO APPLY IFll/.lHEN
AVAILABLE IN POWER RANGE NEEDED.*

SERIES MOTORS HAVE BEEN ALMOST COMPLETLY

ELIMINATED FROM MODERN ELECTRIC VEHICLE
DESIGN, "BECAUSE OF PROBLEMS WITH

CONTROLLERS, POORER EFFICIENCY AND THE

ADDED COMPLEXITY NECESSARY FOR REGENERATIVE

BRAKING. "*

THE MOST POPULAR MOTOR FOR THE 30 VEHICLES
STUDIED I^JAS THE LUCAS CAV TYPE MT3O5 40 Kl,'l

DC SHUNT, 216 VOLTS. THiS SAME MOTOR bIILL
BE USED IN THE NEl^l GM VAN PROGRAM. LARGER

VEHICLES, 90 PASSENGER BUSSES AND 3.5 TO

7.5 TON TRUCKS USED BOSCH MOTOR 90 KW, 360
VOLTS ALL SHUNT. THESE VEHICLES ARE FROM

FIVE COUNTRIES AND SIX MANUFACTURES.

I have not found any vehicle designed in
the past five years, ol now under
development, that uses a series motor. It
is of course true that a series motor has
very good start up torque, however, there
is an old saying "you don't get nothing for
nothing". In our case this means high
torque, high current so if You want a

dragster maybe you should use a series
motor. The main problem here is the chain
reaction set up by this more torque more
current characteristic, since the motor
current flows through the series fieid this
means more cument more torque, more torque
more current etc. This also sets up another
chain, withabattery power the more current
the lower the voltage, the lower the
voltage the higher the current etc. again.
If you would Iike a real shock (no pun

intended) use two volt meters one directly
on the motor terminals and the other
directly on the battery terminals and
observe the difference in readings under
normal driving conditions, and this is not
all the voltage drop because you probably
have at least double that in the
inter-connections on your battery pack. The
only problem I have ever found with a shunt
motor driving an electric vehicle is that
many designers including some professionals
do not seem to know what to do with the
field. When the fieid current in a shunt
motor under ioad is reduced the armature
cument rises very rapidly, with battery
operated equipment the idea is to keep the
armature current as iow as possible so my

recomendation is to ALWAYS RUN FULL RATED

FITLD CURRENT. Many designs use the shunt

field to vary the speed at the high end
since the motor does run faster as the
field is lowered, I do not believe th
small change in speed is worth the extra-
current. You do need a field controller to
regulate the regenative braking and charge
rate. Bypass field control Ier in drive
mode.

Figure M.6. SHUNT IIOTOR

Notice how lhe tield coil (electromagnei) and the armature
receive current independent ol each other.

Figure M-5. SERIES MOTOR
ln the series wound motor, the tield coil is in "series" with
the armature. The energy must go "through" the field coil
betore reaching the armature.

N or i ca t he, w: ;: ii Il" i,""11?,ll lJ"oo'o",o"o ro isorare
the series field, there would be an even greater tlexibility,
allowing the unit to start out as a compound and run as a
shunt motor.

AC PROPULSION SYSTEM

Several systems have been delivered to DOE

for test, Eaton, Soleq and General
Electric. The Iatest GElFord ETX-II (see
Dec '86) should be under test now. With a

compact modular drive unit, IPM synchronous
motor using neodymium-iron-boron (NdFeB)
permananent Magnets and sodium-sulfur
battery this should really be a winner.

Presentations to DOE for
Fiat, Minicars, and South

means saturation not nu*d-
0ver current can burn out

By Clarence Ellers

'kQU0TES: From
contracts, GE,
Coast tech.
NOTE: FULL FIELD,
plate. CAUTI0N! !

field winding.



REGENERATION
Capacitor in controller
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SERIES MOTOR

Motor: Prestolite (Series)
Controller: Blue Mini SES

With any regeneration sYstem
batteries must be paralleled
to maintain current at lower
speeds.
I trigger my regen. with a

small normally closed relaY

STANFORD UNIVBRSITY RALLY
\-/ The Solar,/Electr ic Pro ject at

Stanford, co-ordinated by John
Reuyl, presents an ongoing oppor-
tunity for EAA members to share
their knowledge with a new genera-
tion of EV enthusiasts. Now the
project also offers an unprecedented
opportunity to showcase EVs to the
publ ic.

On May I6, Stanford University
will sponsor an EV rally on campus.
This will coincide with Stanfordrs
centennial celebration. A crowd of
2 rO00 or more alumni and guests are
expected. The opening portion of
the rally will involve using EVs to
shuttle centennial guests across the
campus.

This is our chance to present
EVs to an influential audience which
could do much to further the indus-
try. We need to impress this these
visitors with the untapped potential
of EVs, and the seriousness and pro-
fessionalism of the EAA. Members
'hould support this project as much

\rs possible by offering technical
assistance, entering cars in the
rally, and attending the event.

Watch for details elsewhere in
this newsletter 

By shari Prange

EAA HAS PR TEAM

New member, Leonard Byers of Santa Fe, NM

and Charter member Bili Palmer, Los Altos,
CA wi I I team up to write promotional
articles for electric vehicles. Articles to
publicize EVrs in their own right rather
than as a competiter to IC powered cars to
be publ ished in National/International
magazines. Any one with helpful ideas
should send them to Leonard Byers, 2526
Caile Delfine, Santa Fe, NM 87505, or Bill
Paimer, 44 Dior Terr. Los Altos, CA 94022

Fuel cell sets record
A nes' and lightweight fuel cell has
set a performance record at the
Dept of Energy's Argonne National
Laboratory. Called a monolithic fuel
cell, it hae produced 2.2 A/cm' - the
highest current density yet recorded
for a solid fuel cell, according to
Darrell Fee of Argonne.

The key to the device, says Fee, "is
that all its active parts are made of
very thin, lightweight ceramics
bonded together like corrugated
cardhoard. We call it the monolithic
fuel cell because it is all in one solid
piece."

Several years of further R&D are
needed to make the device a prac-
tical power plant, he acknowledges.
But for the power it produces, "it is
so light that it could even power
airplanes some day."



E2POT" Digitally Controlled Potentiometer

FEATURES
. Solid State Reliability
. Single Chip Mos lmplementalion
. Thre Wire TTL Control
. Operates From Standard 5V Supply
. Wid€ Analog Voltage Range *5V Min.
. 99 Resistive Elements

- Tsmperature Compensated

- a207c End to End Resistance Fange
. 100 Wiper Tap Points

- Wiper Position Digilally Controlled

- Wiper Position Stored in Nonvolatile
Memory Then Automatically R*alled on
PoweFUp

. 100 Year Wiper Posltion Retention

. 8 Pln DIP

OESCRIPNON

The Xicor XgMME is a $lid state nonvolatile potenliome-
let packaged in an 8 pin minidip and is ideal lor digitally
controlled rcsislance ldmming.

The XgMME is a resistor aray @mposed ot 99 resislive
elemenls. g€tw€gn each element and at eith€r €nd are tap
poinls a@ible to lhe wiper elemenl. Th€ Fosilion of the
wip€r elemenl d the ailay is @nt@lt6d by th6 eS. UlD,
and INC inputs. The posili@ ol thg wiper can be stored in
nonvolalile memory and is rrcallgd upon a subsequent
power-up.

The rcslution of lh€ XgMME is equal to the mdimum
resistan€ value divljed by 99. As an example; lo. the
X95Oi] (50K ohm6) each tap point reprewnts 505 ohms.

Xi@r €2 products ac designed and tesled lor applicalions
requiring en€nded €ndurarce. Refer to Xi@r reliability
repons for funher endura@ inlormation.

PIN NAMES

U/D
im
cs

Hiqh Termanal ol Pol
Wipr Teminal ol Pol

Grdnd

WiFr Movorent Contot
Chip Seltrl lor WiF

RALLY STA].IFORD
UNIVERSITY

SATURDAY f"lAY 16 IS ELECTRIC VEHICLE DAY ON THE STANFORD CAIIPUS!!

Werre hosting a big EV ral ly then in
conjunction with the Stanford Centennial
Celebration. Activities start with the
arrival of cars at 10:00 a.m. in the
parking Iot across Campus Drive from Maples
Pavillion, point A on the map. At 11:00 we
would like to move the cars for display at
Encina Hal I, point B, where Centennial
visitors can stop by to talk as they take
their lunch break. From 1:30 to 2:15 we
will run a shuttle service transporting
spectators in your electric vehicles from
Encina to their afternoon program at Maples
along route 1. Then at 2:15 the main rally
will commence around route 2 and will last
until 4:00. Campus Drive at point A will
serve as a pickup and dropoff point for
visitors desiring rides in electric autos.
Also during this time there will be several
electric vehicle and electric power
displays in area A for the education and
enlightenment of the many visitors who will
be on hand.

RALLY

}.le think this is really going to be a great
opportunity to spread the word about
electric vehicles and the more EV's
participating in the rally the better. But
if for some reason you won't be able to
drive in the rally please plan to attend
and take part in the dayrs festivities
anyway, if only to discuss the issue of
electric cars with some of the visitors to
the Centennial Celebration.

The students of the Stanford Solar Car
Project are very excited about this rally
but if it is going to be a success we will
need a great deal of help from all the EAA
members. Please mark MAY 16th with a big
red star on your calendar and plan to join
us on campus for what should prove to be a
great day. SEE YOU THERE! ! v

By Bobby Arnsdorf

FOR INFO CALL: (415) 322-9991 or 322-8886



STANFORD
UNIVERSITY
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The CHNAMotor. o.

o . . this is the
only motor designed
specifically
for electric vehicles!

The dV motor.

IIIISB ARf, THE SPECIFICAf,IONS:
1. Nameplate Continuous Horsepower

2. Continuous Honepower @ !6v and 200 amps

3. lntermitt€nt Honepower @ !6v and 400 amps

4. Nameplate rpm.

5. Allowable rpm.

6. Ih€ Field

7. Shunt Field Voltage

8. Shunt Field Cunent

9. tWeight

10. Mounting

11. shaft lpe (front) Tt

i2. Shaft tpe (rear)

10 hp.

20 hp.

40 hp

3,000 rPm.

6,ooo rpm.

Compound

36 or 72 volts

8 or 4 amps

110 pounds

6" C lace
" 16 Tooth Spline

1%" Keyed Shaft

IIIESB ARE THE FEAII]RES:
o Direct RElacement for aircraft genemtor! . Only 110 Pounds! May be hung on Adaptor

No ne€d to change adaptor platts! Plate without rear support! Easy installation!

. Low rpm/High Torque Daignl Capable of
running up to 120 volts without overspeed

damage! M0t0r will not ovenpeed **ren
unloaded bcause it is Compound Vound!

o Power Shafts on both ends! Ideal for Parallel

Hybrids! Run Air Conditioner, Hydraulics, or

Power Brakes from Rear Output Shaft!

o Air Plenum for Supr Cooling! Just like

aircraft generator!

PIUS:ffiffiT,$l$?J;
ADAPTORS, GAUGES, AND A ITRY
ruT UNE OF EV ACCISSORIES.

$795 ff'Lftkt*-

How long have you waited for
specifications andfeatures like these?

FhiPJR?S!IJRWIMI
F9i88tRtesorr-r3 W @oa)129-i989



EV Marketplace
7

SOLAR ELECTRIC ENGINEERING, Inc.

New Lightweight, Flexible S0V0NIC Solar
Panels, 2 Amps. 12 volts only $200.00 ! !

Stocking Dist. for many exciting SOLAR
Products. CALL Gary Star, Solar Electric,
175 Cascade Ct. Rohnert Park, CA 94928.
(707).586-1e87.

**********
FOR SALE

2CM65C2 DC Gov. Surplus Gen. 167 Amps, 120
Volts. $75. CALL: (408) 736-9327 Home, or
(408) 749-4916 Work.

**********
FOR SALE

SES 500 Controller 500A, 120V, NElrl

Condition $250. 76 Ford Pinto, Good Paint &

Body, No Engine, Adaptor for Prestolite
Motor, Make an 0FFER, Don 0rcutt, '1553 Koch
Lane, San Jose, CA 95125. CALL: (408)
266-8795. **********

ffiffiffi&P
FOR SALE

LARGE ENGINE/DC GENERATOR ON A TRAILER
E2,000.00

CONVERTS YOUR EV INTO A FREEI{AY CRUISER

},IRED TO PROVIOE 30 - 80 AHPS DC
5O-I50 VOLTS FOR BATTERY CHARGING
SEPARATE 12 VOLT START/RUN SySTEll
INTEGRAL GAS TANK,TI}IER, S GAUGES
STREET LEGAL - 2FJ3O59 / IzV LTGHTS

ENGINE - ONAN INDUSTRTAL NHC - zOHP
ENOUGH TORQUE TO DRTVE A HEAVY CAR
OPPOSEO T}'IN CYL, FOR LOT{ VIBRATION

tl,000.00
GENERATOR - RELIANCE DYNAI.IO - IzKI{
OOUBLE SHAFT-FOOT }.OUNT-HEAVY DUTY
SHUNT }'OUND I{ITH SERIES CO}IPOUNDING

1700.00

TRAILER - NEW DICO l,rtTH 2 NEl, TIRES
LEAF SPRTNGS t STPCK ABSORBERS
2 I NCH BALL,STAND,CHAT NS,T{TRI NG

\- t300.00

ERV ULBRTCH - 213-696-4886 - HO|E
213-593-A6t2 - WORK
2t3-945-6220 - TAPE

PLEASE ADD TO MARCH LISTINGS:

SOLAR ELECTRIC ENGINEERING
175 Cascade Court
Rohnert Park, CA 94928 (lOt1 586-1987.

ELECTRIC POt,lER RESEARCH INSTITUTE (EPRI)
3412 Hillview Ave. P.0. Box 10412
Palo Alto, CA 94303. (415) 855-2981

ELECTRTC VEHICLE DEVEL0PMENT CORP. (EVDC)
20833 Stevens Creek Blvd. Cupertino, CA
95014. (408) 253-5262

XIC0R--See Pg. 4. Spec. Sheet for XSMME

851 Buckeye Ct. l'4ilpitas, CA 95035-9985

GO WIT]I
A V/INNERI

ALCO BATIERIES
MORE RALLY WINNERS USE ALCO BATTERIES
THAN ANY OTHER BRAND. THE EXTRA
MEASURE OF QUALTTY THAT GOES INTO ALCO
BATTERIES MEANS EXTRA MILEACE AND
LONGER LIFE FOR YOUR BATTERY PACK.

$49.95 DELIVERED IN THE SAN FRANCISCO BA
AREA.

ELECTRO AUTOMOTIVE
THE SVMBOL OF EXCELLENCE
IN ELECTRC VEHICLE COMPONENTS
PO#III3. FELTChI, CA 95OIB
trcB)42e-tege

ADS must be received wrtn payment Dy I'ne
1Oth of the month, for the following

Lane St. Belmont, CA 94002.

monthts issue. AD rate is min. I to 5 lines
$5.00, 114 Pg. $15.00, 1/2 Pg. $25.00, full
Pg. $50.00, full Pg. 2 sides $100.00. For
Sale, Wanted, Trade, etc. Mail to EM 1249
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VANCOUVER ELECTRICAL TMDE
FOR VEVA

April 7-9: ELECTRO

Convention Center,
772-2965

SH0lrl: FREE

, Jacob
York, NY

BOOTH

Javits
(213)

EPRI
GOOD

Call the contact
times and places.

ItrlZdft thootr
Roger $tth ftZ mgi-gooJ
P.O.Box 16800 1273
Iesa, AZ 85202

CAlIlORlf![r
Burbat
Irv lclae 818 - Ittl-991r
201r l( Brtghtqr lC
Bubrrk e,A 91.94

Irrt trt
Scott Coroll 415 - 79&4909
6o tlra Pr
Plcr^clst HtLt CA *?7

fos{b Brt
Corrlm Sdrgffcr 4t5 - 8 9653
211 Lllr Etil
Saa Rrf..1 e.A 9t9O1

Pcnlngulr
llc Bcogcr 4!5 - 9*-*5t
8 Srn Juu lvc
Lly Gtty Cr 9t$t5

Srccrroto
Cral Xrtc.lf 916 - tt{36.€VL
365f lrur.U st
Srcsrrorto CA 9fP1

3u Joac
Dotr CllLls ttOS - 2,5-a.46
5840 x.r st ,1+10
Sen Jcs Cl 9512t

S.st qbn
Lco Bctrrt
?&7 Elcrls It
h1o {lto CA *y6

EAA Chapters
person for meeting

.J
@(f,r llltlr.tt

tollc &trall.tep 9t - 390.7g7l
4O4O Clt st m
3r1or 0B nn1

lElllir f,arrta
Io lraccot! ?!t - ?2*4
er01 lllgttrhc
f,oEfia l]f nOtS

IISIXGICIT gcttl.--;il j;rJ--4oE - 6?46
911 gth tEEcttic Il 9jlL05

ftScolggr t!lruf..--Da!.-hllc !.th - 8L-9655
9R I Dlaolr
illntlb. II 1Wl

trH, JIlSElr firologct
lrrdr f!'roob, 20L N fu
29, Bu.lro 5t
Xra&oreof NJ C76ol

Ytncouver. 8C
8o0 Rlctey 590-1188
7160 152nd St Surrcy

Non-Affiliated Groups

South€rn Cl EYA
Ytc Schlsler (711)8{2-9990
6841 ir.rdlnes Dr.
]hrnt. 8ch. C 92611

Denvcr. C0 0EYC
Genny Cl.rt (303)451-5051

For l.llct lL
John StockberTer
25613 llelson tlk? Rd.
8rt.vl!. It 60510

E.3tern (2151596-5615
P0 8or 717
V.lley forge' PA

Apri I 11 : EAST BAY, l,li 1l show the
Electric Vehicle Research Tape. VERY

AND CURRENT! !

April 18: SANTA CLARA, Composite/Fiberglass
Construction Demonstration at FRANKS BODY

SHOP 3245 EI Camino, Santa C1ara, corner of
Pomeroy, behind do it your self car wash.
PARK: behind Loyrs Chinese Restaurant on
south side of El Camino.

April 19: VANCOUVER Electrics Join the
Easter Parade Antique Car Rally

April 27-29: AMERICAN POWER C0NFERENCE,
PaImer House, Chicago, IL. (flZl 567-3000.

DENVER - Aug
INTERNATIONAL

A CHANCI TO PROVE EAA IS REAILY AN

INTERNATIONAL ORGANIZATION,

For information on forming a chapter in your
area write Electric Auto Association, 1249
Lane. St. Belmont, CA 94002. For a sample copy
of the newsletter send SAE #10 envelope.

PHoNE (41s)591-6698

t0ffI,tioAdo

APRIL 1987

1249 Lane St.
Belmont, CA

94002
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