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ELECTRATHON

Our MISSION: To inspire an interest in Science, Engineering, and Technology by involving participa
the design, construction, testing and development of competitive electric vehicles

COMPETITION OBJECTIVES

1. Todrive electrically powered vehicles as far as possible in one hour on a closed loop course with
limited electrical energy.

2. To provide a forum where skill and ingenuity may be displayed, compared and tested.

3. Toimprove public awareness and understanding of efficient alternative electric vehicles and
related technologes.

4. To create an affordable sport defined by established rules in veblools, Individuals and
Corporate Teams can participate competitively and safely.

VEHICLES SAFETY
Electrathonvehicles ee single Sdety is ofkey concern at alevents. The design of theehicles is oly one
person Jightweightaeodynamd, variable in the daty of anevent. Apreracenspection of thevehicless

high efficieng electric vehicles with  requiredto ensue they are safe. Event ewses must befree fom

three or four pneumatic ties.They = obstructionsandensure paticipants and spectators@not in harms vay.
must meet specific design andetytx ~ Theseare just some othe sanctioningegulations.

rulesThey are powered by standad

seal ed (wonbdtleall e afRrthese séelydaasens dogal\ent OrganizersPromoters,and Bent
acid battey packgqot exceeding Sewards may not méeke ANY Changes to the Electratholmerica DESign and

the weight limit specified in the Bvent Rules other than whe specific guidelinder deviation ae listed.

vehicle design rules section. _ _
To be an ElectrathonAmerica Sanctionedvent, the Bvent Rulesmust

be enforced during the event and all vehiclespaticipatingin the event
mustmeet current VehicleDesignrules.

ELEcriArHaN
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MEMBERSHIP

A Competitor Membership isequred for those wishing to compete in
sanctioned ElectrathoAimericaevents. It includesnumber registrationfor
one vehick, one Handbookand onevote on any suggested rule changes
that are presentedby the ElectrathorAmerica Boad during the Eent
SeasonThe membershipoting rights also include theote to appoint
ElectrathorAmerica Boad Members. The membershigpplicationform
is availablat the back of this handbook.

All memberships i@ validfor the BEvent Season during whichdi are paid.
Theevent season isrbm Jauay 1st to December 31stAll rule changes
approved by membervote will take efect Jauay 1 of eactevent yea.
Rule changes will be published in theline Handbook as thy ae
approved, atwww.ElectrathonAmerica.org

Members ae encouraged to comunicate withthe Electrathon America
Director nearest to your location. The Board of Directors list is available
atwww.ElectrathonAmerica.org

Regionatepresentatves are encouragedo paticipateasadvisorsto the
Hectrathon America board. Member surveys are used as needed to
solicitopinionon rulesandpolicyfrom the membershp.

RULE QUESTIONS & CHANGES

Questions &Suggestion®r rule changes of either the Design Rules or
Bvent/Host Rulesmust beemailed toelectrathonamerica@gmail.cowith
OAttention Director so¢lfapoposahi€ bod
consistent with themission and objectivesf ElectrathomrAmerica
competition and wilimprovethe spat, the Boad of Directors may present
the proposal to the curent year membershigor an officialvote.

However,Rules petaining to the stety of paticipants andvent spectators
are decidedby avote of the Electrathon Americd88oad of Directors. If
passedsuchrule changswill immediatelybe published to
www.electrathonamerica.orim a revised version of ththe on-line dition
of the Handbook
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The\khicle Design Rules are / AN

maintained by Electrathon
America and enforced at
sanctioned events.They are
provided to promote safe and
fair competition .

Sine sdety is of key concarthee
rules shoud be consided minmum
requiemens. Thes rules wil be in
fore ard the® requiemens must
be maintaing during the entre
competitianAry vehtle shoud be
abk to pasinspectioat any time
duing acompetitian

Expeimentatia of desig ard
ingenuiy are encoraged bu keep
in mird the intent of sde
competitiofor the driver and the
othe participans of an event If a
new concepis beirg atte mpte
tha does nd fit the rules exacty it
may be wi® to contatan even
officid or an Office of Eleatathm
Ameica before proceedigpwith
constructiont woudl be /
urfortunak to complet avehile
ard then haw it disqudiied at a
competitiarPleas remembetha
sdety is aprimay goal

To bette undestar the® rules
and how they are enforqaelas

read the Evehsection that follow -

ELECTRATHON,
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1 DIMENSIONS [ MAX 12 7
1. Minimum track (the distance the ties ae gpat) on at least - —
one axlejs 2feet center to cente. < ;

< =
2. Maximum vehicle width is #eet at its widest point when the — = =
steering system is positioned as if driving in a straigét lin

3. Maximum vehicle length is 1%eet.
2 CONFIGURATION

1. All vehiclesmust be three-wheeled (cyclecar
or tricycle) or four wheeled. Any configuration
is albwed. All wheelsmust be load bearingnd
remain in contact with thergund at all times,
even under had cornering conditions.

3 FRAME / FRAME MEMBERS

1. All vehiclesmust have frame members thatrptect the driver in the
event of collisionsfom any direction.

TRICYCLE

—l- 4 WHEEL ai>
—
CYCLECAR

2.Frames ray be constructed of various materials and stylesviding
that the material(s) or methodsrpvide adequate structural gngthfor
protection/sdety. The design will need to be structutglsound in the
opinion of inspectors and/or race officials.

4 ROLL BAR

1. Theroll barmust protect the driver's head/helmet in the event of a
roll-over. It must be tall and wide enough to do this considering the
full rangeof possible mvement.(See dawing.)

2.Theroll bar structue must be triangulated
with at least thiee legs or panel equivalent.
Triangulated bracing can be eithierward

or rearwad.With three legs bracingiust

extend fom the top of theroll bar and

secuely attach to thevehicle structue, with ~
four legseach of the bracesust extend to
within 4" of the tq. Any roll bar that is
constructed fom more than one contiuous
piecemust bereinforced and braced
triangulaly from all junctions/joints in
addition to the top.

3. Theroll bar structue mustappear to be
sturdy enough to withstand theehicle being
dropped,upside @wn,from an altitude of
one foot, with the driver inside without
failue.

4. Thed r i vhelméd rmust be below a straightline drawn from the top of the roll bar to the top of the highest
structuralpoint whenthe driver is securelybeltedin drivingposition (seedrawing)

5. Compositeor monocoquevehicleswith integralrollover protection must meet comparablestrengthand clearance
requirements

PAGE 6
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5 VEHICLE BODY

1. All vehiclesmust provide a body/chassistructure sufficientto protect the
driver from impactfrom any side. A suitablestructure or shellis requred to
provideabarier betweenthe driver andany contactwith anothervehicleor
theground

2.Thisbodyor structure needsto protect the driver's legs,feet,andsideup
to shoulderevel protectingtherib cagdromsideimpact

3.The legs and feet must be enclosedto prevent them from leaving the
vehicleinanaccidenandprovideprotection againsafrontalimpact

4.1f the chassisontainsa structural shellsufficientto protect the driver,then
any bodyprovidedneednot bestructural However, underno circumstancess
the bodyto be madeof cadboad, paper or any materialthat becomesweak
whenwet. Materialshat are brittle or producesharpedgesvhenbroken (e.g.
Plexiglasr brittle aaylicpanelspre alsonot alowed.

5.A bodyis not requred if the frameor chassishellwill prevent the driver's
armsandlegsfromleavingthe vehicleandpreventanothervehicle'parts from
enteringthevehicleduringanaccident

6. The vehicle must not have any sharpedges,corners or protrusionsthat
couldcauséanjury. Any questionablexposedportion of the vehicleshouldbe
cutoff,roundedoff or blunte dwith durablepadding

7. Thenoseareamusthave a minimum radiusof 3 inches(6-inchdiameter)in
atleastonedirectionandnot bedangeoudy pointedintheother direction

8. Thevehiclemusthave afixed floor panof solidrigid materialthat prevents
anypart of the driver'sbodyfrom contactingheground

6 STABILITY

1. All vehiclesmust demonstratestability at rest, while cornering,
brakingandattop speed.

2. Driver contactwith thegroundcannotbeusedfor stability.

3\ehiclesmust be positively balancedand stableat all times while
movingandat rest.Stabilityis criticalfor sdety andmustbe maintained
in off- camberturns,highbarkedcornersandin windyconditions.

7 LEANING VEHICLES

1.Leaningvehiclesare permitted provided the driver is not requred to
balance¢hevehicleandstabilityrequrementsare met.

2. Leaningehiclesnustuseamechanicalevicefor actuation
3. \ehiclesvhichleanmusthave the abilityto lockout theleaning

capabilityofthevehiclefor driver accesandexit.

8 STEERING

1. Steeringmust permit a turning circle diameterof lessthan 50 feet curb to
curb.

2.Any steering system must be well constructed and provide reliable
steeringactionwithoutloosenessr binding

VEHICLE DESIGN RULES PAGE 7
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9 BRAKES and AXLES

1. At leasttwo wheelsmusthave brakes y -» /g \

2. Brakesmust be fitted to tvo wheels of the same axl Either both font J@ D

wheels or bothrear wheels depending orehicle construction. TS o
- \\ ‘J) 9

3.The two brakesmust have separate actuation cablel.both brees ae to \Jo Z

be actuatedoy a single hand doot lever,then both cables should be S

attached to the éver.
4.Regeneratie braking is permitted indaition to conventional bres.

5.The vehicle must not roll if pushedwhile brakes are appliedThe vehicle
must alsobe ableto demonstratea straightstop from a speedof 25 MPH in
lessthan40feet

6. Axles suppated at both ends must have a diamete of a leas 3/8"(10mm).
7.Axlessuppated only on one end must have a diameterat least2"(12mm)

8. Sdety wire or cotter pinsmust be used to seae cantibvered wheel axle
nuts. Nylon lock nuts and doublewuts alone ae not acceptalgl.

10 WHEELS and TIRES

1. Tiresmustbe a pneumatiqinflatable)ype.

2.Wheelsandtiresof any diameteror width may be used

3. The minimum ground clearances to be judgedby the carsabilityto roll over
a2x2 thatis milledto be 11J 6x 11J 6 Thisis to prevent the vehiclefrom sliding
onthe groundin the event of failuwre of any or all of the tires.

4.While in driving position the drier's bodymust not be able to come in
contact with tres,wheels or sp&es.

11 BATTERIES

1. Batteriesmust be lead acid dn Only batteries that will not leak if
punctued,such as gel cell %GM (Absorptive Glass Mat) will be alived

to participate atevents in practice or in competition.

2.Battery number andvoltage is not limitedput must meet specifiedveight
limits, or must be the accepted battg types listed. Thefollowing list of batteriesare accepted
as standal, meaningwo of the following

batteries will be atiwed regadless of actual
4. Batteriesmust be commecialy retailed andavailable to ay weight:

competitor. Custom built or specialized batterie seanot albwed.

3. Batteriesmust dispty all original maufactuer's labels.

: o OptimaYellow Top D35,
5. Batteriesmust be stock and unmodified imaway, and meet all D75/25

conditions of the maufactuer's written waranty.
Optima Redlop SC25A,

6. Total battery weight can not exceed 73 pounds. Total battery weight SC35A. SC75/35

includes any batteries used for controls actuation, or functioning of the

vehicle. Computers, radios or similar equipment are not included. Odys=®y GenesisG42 (VP,
: . . VPX, EP, EPX)

7.Batteriescannotbe exchangedr rechargedrom anoutsidesource during

acompetition Batteriesmay berechargedoy regeneratie braking,or, in the MK 40

SolarClassthroughuseof solar panels Exide Orbital Modelr5/35

8. Batteriesmust be sectely attached to thevehicle in such a manner to Champiorvortex 75/35

withstand an impact oroll-over.

PAGE 8
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Table adapted
from National
Electric Code (NEC)
Handbook for
standard automotive
type cable, single
conductor, not in a
raceway or conduit

For other cabletypes

or configuratiorrefer to
angoplicableNEC
(NationalElectricCode)
standad.

FUSE GUIDE
Wire Fuse or
size Breaker
AWG Size

20 5.5 AMPS
18 9 AMPS
16 12 AMPS
14 15 AMPS

12 | 20 AMPS
10 | 30 AMPS
8 80 AMPS
6 | 105 AMPS
4 | 140 AMPS
2 | 200 AMPS
1 1250 AmPS

10 | 300 AMPS

12 ELECTRICAL SYSTEM

1. Afuseor circuitbreaker isrequredin any electricalcircuitbetweenthe
battery andany electricaldevice.

2. All fusesor circuit breakers shouldbe mountedascloseaspracticaly
possibleo thesourceofpower.

3.All fusesor breaers should be sizedto protect the wiring to which
they are connected Thecurrentratingof fusesandbreakers shallbbenomore
thanthoselistedin theadjacentablefor standad automotive cabek.

13 ISOLATION SWITCH

1. An isolationswitch (kill switch) isrequred on allvehiclesThis switch
must have a lreak curent rating that exceeds the marum curent draw
of the vehick.

2. The switch must be located in the main posi# power cable
between the battey and ay motor controller.

3.An actuator nay be attached to theswitch for remote operation
provided that it is durable anteliabé.

4.Meangmust be povidedfor both the driver and race officials to
actuate an isolatioswitch.

5.The driver must be able to actuate thewitch while in driving
position and withoutreaching outside theehick.

6. Race officialsmust be able to actuate thewitch from outside the
vehicle withoutreaching in.

7.Two switches nay be installed if necessa
8. A circuit breaker may be used as the isolatigwitch.

9. Theswitch or actuator accessibledm outside thevehiclemust be
mounted within a solided triangle whose sides@at least 4 inches
and in contrast tovehicle color or gephics.

10. Wiring must bewell insulated and secely attached to the frame or
body. All wiring must bekept free fom moving pats and potected
from chafing.

11.Wiring that passes ttough a hole with sharp edges orrtiugh sheet
metalmust be protected by an insulating grommet or other suitable
device.

12. Terminals must be secured so they will not come loose or short out
during a competition.

13.No part of the electrical system may use the vehicle frame as a
conductor. The frame must not be grounded.

VEHICLE

DESIGN

RULES
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14 MOTOR and TRANSMISSION
1. Vehiclesmust only be powered by electric motors.

2. All gearschainsand spockets must be @vered if they could cause
injury to the driver or others in theevent of mechanical faile.

15 MOTOR CONTROLLER
1. Any type of power (speed)controller is allowed.

2. Power to the motor must be contolled by the driver and turn off
automaticdly whenthe dnverre | eases t he accel-df)yat.

3.Remote contol of avehicle is not permitted. 0y

4.Computerson or off the vehicle are legalsystemsif they present
information only. The driver must have completemanual control of the
vehicleandmake all operationaladjustments

16 NUMBERS My
1 All vehicles must display assigned vehicle competitionbers.

2.Vehiclenumbersmust be least 6 inches in height ©
T oaad
3.Numbersmust be clealy visible on both sides of theehick. . ) .
4.Th b be i . | heehicl * With the available optifor
. Thenumbersmust be in a contrasting color to theehicle or purchasing sanctioned nunsbe

number backgound.Out of state vehiclesmust also dis@y their state

ablreviationfollowing thevehiclenumber in3-inchrhighletters. this rule will bershgly

erforced with possibility of
5.Numbers or letters can be pehased whemegistering on membership denial toace until standis

form or by contacting th@reasuer of ElectrathorAmerica. are met tarace host appval.

17 MIRRORS

1Vehiclesmust be equipped with a mimum of 8 squee inches of total usable mor surface aea.This may be one or two
mirrors.

2. The mrror(s) must albw the driver to see clealy to the rear on both sides of theehick. This will be tested in a manner
deemedappropriate by the inspector and race sivard.

3. The driver must be able to see clelrto the front and both sides of theehick.
4.Electonic sensing evicessuch as video cameras and monitonsgy not be used as a substituter rear vew mirrors.

«

18 SAFETY BELTS

1. All vehiclesmust be equipped with a-point automotive seat '
belt system.

—

2. All five belts nust be sectely attached tothe vehicle frame

structure by mechanical fasteners such as nuts, washers and bolts. —
. L. ) 3" MINIMUM
Questionably small fasteners, zip ties and tape are unacceptable.
The harness must bespable oflifting the entre vehicle fom the - 3" MINIMUM
4

groundwith driver and batteries in place ([
3. Each waist belts must be mounted to a structural point at 3
be

i

attached to a struct.

least 3 inches below the top of the driver's waist.

4 The shoul der harness must
interference from the seat or other items.

5. The seat belt, shoulder harness and crotch strap must be able to hold the driver in a position that does not allow an

excessive movement. The shoulder harness must be i nhet
event of a sudden stop, it must prevent the driver fr
positiondé. The seat belt must be able to hold the dri
PAGE 10
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19 HELMETS
1. All drivers must wear a DOT approved full faced hattell helmet during

competition. Bicycle and skateboard helmets are not acceptable.
2. Chin straps on helmets must be properly and securely fastened while operating
an Electrathon Vehicle.

20 DRIVE ATTURE

1. Drivers must be fully clothed during competition.
2. Long sleeve shirts, pants and shoes are required (water socks and wrestling shoes are acc
3. Glovesare requred for open cockpitvehicles anaptionalfor encbsed canpy vehicles. Fingerle
gbves ae albwed.

4. All drivers mustwear eye protection while operating an Electrathomhick. Sdety glasses with a Z87 ratinmpggles,
or afull faceshield helmet iee acceptalg.

5. Hair must be contained in such aawthat all of it is unable toeach the dwe train.

6. Necklaceswrist and ankle braceletand large earringsiwust beremoved.

21 CELL PHONE/COMMUNIC ATION DEVICES

1.Push to talk radiosra permittedif the driver is notlikely to bedistractedby the action of Pusfio Talk.

2.Cell phones ee permitted oy whenvehicle is at a stop (such as eehkdwn) or when in handsrée mode on an
open line (no dialing).

3Texting is banned whexer the driver is physicdly in the ca.

4. Penaltyfor violation of the rules 21.2 or 21.3 is thefefding car and dver's immediateremoval (disqualification).

After 2 violations in same calendyear the driver will be bannedrbm using ay electonic form of communicationfor
the rest of theyea.

22 DRIVING POSITION

1. Drivers must be in a sitting orecumbent (eclining) position.A kneelingor prone (headfirst) position is not permitted.
2.Arms and legsnustremain within thevehicle body structee during competition.

23 EXITING THE VEHICLE

1. Drivers must be able to exit theivehicle as it is dken in competitionunaided in 20 second$his includes @y
external method of securing canopies.

2.Handiapped paticipants will be adwed up to 2 mihutes aided exit.
24 DRIVER AGE & COMPETENCE

1.Event stewards are encouraged to disqudifiydriver from competing if believed to be unsafe. Otherwiseayers

over 16 years of age who present a valid driver's license and proof of current Electrathon America registration may
compete without prior testing or approval. Drivers over 14 years of age who present proof of current Electrathon
America registration may compete if:

a)the event steward hasndt | i miSteveadl musheasure evenhadventising i I
specifies.

b) driver has obtained written approval (from event steward) to submit at event registration. This mandatory
approval serves as proof that the steward (or a delegate of) tested the driver to demonstrate her/his
ability to perform on the same or similar track conditions for at least 10 minutes. Requirements may be
increased at the discretion of the event steward. It is the responsibility of the driver to contact the
steward in advance of the event to plan testing. Approval may not be decided by a steward or delegate
who is affiliated by team or familial ties to the driver.

VEHICLE DESIGN RULES PAGE 11
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25 COMPETITOR MEMBERSHIP CARD

1. To compete in a sanctioneevent, all vehiclesmust be accompanieby
an Electrathormerica Competitor Membership @d. This cad will be
madeavailableby ElectrathomAmerica and can berpsented as pof of
curent year paid membershi The Brent Organizer nay request a
computerroster of curent competitor members toverify memberships.

26 BALLAST

1. Drivers mustweigh a mimhum of 180 poundd his includes race clothing
and helmetDrivers under thisweight limitmust provide nonliquid ballast
to increase theimwveight to the legal limit.

2.Ballast cannot be parmancerelated items such as conunication
eguipment or computerddowever, non-performance items such as cameras
or music systems gy be permitted as ballagbrovided they do not present

a sdety risk to the driver or other competitors.

3. Ballastmust beremovablefor weigh inBallastmust be sectely attached
to the vehicle in such a manner to withstand an impactalt-over. If a
vehicle loses its ballast during competitidarwill be black flagged and
disqualified.

4.Each dwer isresponsibldor providing the corect amount of ballast.
27 SOLAR CLASS
All other Standad Class rulespply with the following aditions:

1. Solar panelsra permitted povided they ae an integral pa of
the vehicle body and do notnptrude to the front, sides orrea.

2.Wings or trailers @e not permitted.

28 ADVANCED BATTERY CLASS

The Solar Classal the use
phoovoltaic cells taogvide additional
power duing arace.In most cases
that additionalgwer will be nre
than offseby the inceased weight
and aeo dag of the cedland while
the cost of PV cells is usually
prohibitively experesihey ae often
donated tochoos. It was alsdelt that
solar pwer ofers a sustainable
alternative to oeentional enrgy
sourcs andfit thegeneal objectives
of Eleatithon.

TheAdvanced BatteClass is intendeddster experimentation on wighver battey technobgies that &ér higher energy
density than the meotraditional leadcidandreflect theapidly expanding availability angeusahe tanspotation
industy. The weight limitseameant tkeep the availablewger undeone kW-h, or about the same as therent
Standal Clas. This list will beviewed and updated padicajl

All other Standad Class rulegpply with the following exceptions:

1. Any type of thefollowing sealed ppduction batteries ray
be used as long as theireight does not exceed: Nicke-MetatHydride 41 b,

Siver-Zinc 23 |b.
Nickle-Zinc 44 |b.
Nickellron 58 Ib.
Lithiumlon 15 Ib.
Lithium-Iron-Phosphate9lb.

2 . Maxmum output of ay battery
combination used By not exceed a ondour
rating of one kibwatt/hour accading to the
manufactuer's data.

29 COMPLIANCE

1. All vehiclesmust meet all Vehicle DesignRulesto drive at any ElectrathonAmerica sanctionedevent. Thisis true
for competition,practiceor testingandinclude driverd clothing ,sdety equipmentbatteries,battery securingsystems,
seatbelts,etc.

PAGE 12
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It isnot the intent for thissection to tell you how to design and build a car,
Electrathonsvary widely in style and design One of the most exciting parts of
Electrathon isthat the car you design isunique to you and your team! You are the
engineers,the builders,the mechanics It isthe intent to guide you in a

direction. Some experienced builders could easily write this section,while others
look at the whole concept and just go blank,most buildersare someplace in
between.

ATTITUDE

Electrathon is funYou are notgoing to get rich and famous
doing this, butyou will have fun.And you will learn something
about row thingswork and aboutyourself. By establishing and
refining simple rules, Electrathon is an elegant balance of design
and stratgy. No single factor is ppdominantand theresult is
an international racing classdwn for its creative, competitive
and efficientehicles.Building arehicle is an attainable
challeng,and through friendy competitionyou gain insight and
experience that will impve your chances of winning.

ELEC TE’A THON,



BUILDING YOUR ELECTRATHON
—_— An Electrathonvehicle ismuch lke a full size RC model ca&xcept thatyou
: ~ can getin and dve it. Sinceyou are the driver, it is impatant to make it
| stable and da for your protection,aswell as the sity of the other drivers
S and spectators at the tracBuilding a competite and st vehicle is the
Thetricycle offers a single wheel challeng.The Electrathon rules dve evolved over many years to help

steering like a bicya, and the builders construct avelldesigned and favehick. An Electrathon
opportunity to try front wheel drive  competition combines speedgodynamicshandling and lighieight design
or rear wheel dne. to create a balanced parmanceformula. These guidelines fafr

| suggestions to assigbu in acheving thatgoal.

- TESTING

‘ - This is whee races ae won or lost.
Reliability is the single biggest factor

— winning.You don't krow what will
Thecycle car steers with both break untilyou've tried to break it.
front wheelsput requires a complex Testing on the bench will @ you "benchmarks" and helpu chose
steering systenit offers a simple components.Simple coastdwn tests can be used to compaandevaluate
power train driving therear wheel.  tires and asodynamic change$esting on a track will alv you to
‘|- '|_ understand bw various componentsork together. It will give you a chance
to refineyour chassis handling qualities and fymir ratio§Vith
_ A testing will come the winning edg =% =SS
CHASSIS DESIGN
Theauto car layout shaes the The chassis is the backboneyofur
weight amondour wheelsand is vehick. Unlessyou are aveteran : "
less sensite to placement ofveight  builde, you should ty to keepyour first chassis as simple and stra+ght
within the vehiclebut it has the forward as possilel While weight is a pevalent concernit is actudly only
added weight,complexity andolling one of ®veral factors that contribute to a successful Electrathialiability
resistance of the extra wheel. is thekey to winning.Most Electrathon coursesra level,and acceleration is
T only a small pa of the race. Althoughyou will not want to build aroverly
o heavy vehick, concentrate on building a feavehick. Most Electrathons
- weighover 350 pounds with duier, ballast and battg, so 10 to 20 extra

pounds will be minolt is more impartant that the design be sbng.

Electrathonvehicles can be configed in
A hybrid variationThe increasein a variety of &youts.Each design has
stabilitywould come with the cost disadvantages thgbu want to minimie,
of additionaldrag but it mightbe and advantage®u want to optimiz.
worth a try. —r—
| MONOCOQUES
B Je— (framelessor unibodyvehicles)

R Experiments with a on@iece body/chassis couldsult in lightenvehicle

designs.Like boats and acraft,they can bevery strongThis is an advanced

Side car? Hee§ an inteesting technique using composites (fibergld&slar or carbon fibers with eqxy or
variation that might bve some polyesterresins).Materials can be expensibut the dravback is usuyl the
advantagesut acheving the poper  cost and time to engineer a sheliqperly. Simple but déctive designs ae
balance and stability might be been built fom wood and fiberglass using small boat construction methods.
difficult.Not for the beginner! Some community colleges dér courses in composites.

DESIGN GUIDELINES PAGE 15

JELECIRATHONS



STABILITY

A welldesignedrehicle should be stable under all conditions and situations

that might be encounted in a rae. Competition placesery high loads on
avehicle during tight corneringyven atrelatively low speedsilt is therefore
very impatant that the center of gavity of your vehicle be located beiv
the axles.You need oty a couple of inches ofrgund clearance on most
race coursesiwo to three inches is usugladequad, but make sue that
you have clearanceven if ore,or all,of the tires ae flat ( this is a rule
requrement).

Position the driver, batteries and motor so that theveight is caried low (to
prevent flippingover),and near the center of the car (tceduce the
tendency to spin)Each wheel should be eqlyalveightedfor best handling
and contol,but a biaséward the front will increase stabilit This is eady
measued (with driver and batteries on baa) with batiroom scalesand
can be adjustebtly proper placement of the dver's ballast.

Lift an outboad wheel with driver on boad. Your vehicle should not tip
over at 33 degees.(This is not necessdyi the minmum angt, even steeper
barked courses existh vehicle that doesn't tip at 33 deges when static
may do so under dynamic conditions typical during raciBgrking lots ave
potholesstreets lave curbsand when the prement ends at a racetrack
there is usudy a little dop-off. All of these can flip a fastamingvehick.

BODIES

AERODYNAMICS

Aerodynamic drag irreases apidly the fasteryou go,enough to be a
deciding factoover the duration of the rae.Wind resistance has a
noticeable déct alove 15 mphand gows exponentidy as the speed
inareasesAerodynamic drag is theesult of speedfrontal aea and length
of the vehicle and the spe of the body shellAt Electrathon speeds
rounded fisHike teadrop shepes ae very functional. Avoid abrupt bends,
and flat surfacesMake sue you can get in and out,
and seewell rom inside thevehick.Be sue you
can get to the chaittire and other adjustable
components.Secue the body panels to theehicle
well,loose panels carreate a lot of wind drag.

Creating a body shell is a challengech lke
building a fiberglass boat or large model airplan
Work in the materialsyou know and ask eoundfor
advice on materials and techniquesr plastic
suppliers and fiberglass sipphopsBodies lave
been made of fiberglagabric, steel and alumum
and plastic sheetsyen light gywood. A shell is
very functional in potectingyou from other
vehicles and thergund andis one of the attractie
featwres that mé&e Electrathon distincee. It can
also help attract sponsorfer your vehick.

@
N

Up in fee air the ideal shape to
strivefor, lookingrbm the side or
from the togs an aifioil ,or teadrop.
Note that fomard and bekward
are not the sam

Close to thergund the ideal shape
looks ke this in sideevi

but if it is vy close to thergund,
this shape works nearly as well.

...

Thee is a pactical limit torgund
cdeaane,thoughso it may be better

to lift the body high enough to let the

air escap.

WIND RPWER
It may be possible to captexta
energyrbm the windln fact, we
may aleady be sailinfenginees
have calculated that the nédetfof
a light windém any dection will
add noticeably to the speed of an
aegodynamic vele traveling ina
cicle (oroval)The head wind is
cancelled oty the tail windnd the
rest of the time youeaon what
sailos call areach'.

While EA has apped the design
conceptjt hasyet to be poven
effective in@ctie.
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Fontal aeathe ste of the hole made in the wahduld beeduced aswuch as possilSweptrWettedAreathe total
amount of body in contact with the wlirod)d also be mirded. An open wheeled car may havertegslfaea than a
fully enlosed bogl but that advante could be offsky the inease irswept aea.

CANOPIES
A windshield is an impdant pat

of your body shellDepending on
your designyou can use clear
plastic ceatiely bent to fit (sheets
of aaylic and pdycarbonate ee
readly avaiable in various
thicknesses)notorcycle fairingmr
buy canopiessbm a variety of
suppliers.Most commecial
canopies ge molded fom these
same materialut this is a difficult
process.Acrylic is cheper, but
more brittle and will shatte It
molds at adwer heatbut it doesn't
bend aswell as pdycarbonae,
which is also mee scratchresistant.
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STEERING SYSTEMS

There are a lot of steering systems out the going into the choices and
their variationswould be a book in itselSomevehicles use a steering
wheel, some lave a py-stick lke a plae, some use atillerke a boatand
many use some sd of bicycle handlelya Take a look at other
Electrathonvehiclesgo-karts, ATV8,and full sized cargalk to automotie
techniciansSpend time on this aspeetnd cevise agood reliable system.

If you decide to build a cycle cgour design will get a little m@ complex
becauseou are steering wo wheelsTricycleswith a single steeed wheel,
can be simpleunlessyou opt for front wheel drive, which can mke the
systemeven mae complicatedEither way you need to design arpper
geomety to be stabé, manewerabk, and minimize tie wear.

There is no6 b esystedmpnly whatworks bestfor the comfort and
control of the driver. Determining the length and position of all the
elements is ppbally best determinedy trial and eror, so build in as
many extra mounting holes agu canGood steering geomey isvery
important for control at any speedOn tight, shat coursesyou generdy
want a quick and lightespong, but on longe, fast coursegyou want a
heavier, more stablefeel.

Dond even think aboutear wheel steerindt works for fork lifts, but
there are good good reasonsyou doni see it on aything faster than that.
It8 been triedand usudy ends in disaste

CYCLECAR

TRICYCLE

e

Dual L evers
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SPHERIAL ROD END BEARINGS

Also called Heimbints,these ae a
very common and covenient way
to link together all sots of steering
and suspension pts because thy
swivel and the tleads atlw you to
adjust the length ojour part. They
come in various sizes)ale and
femae, left or right hand tmeads.
Using a left and right handrtsad at
either end of arod meansyou can
turn it to adjust the length without
removing it.

They ae meant to be used as links,
so they are very strong in the
horizontal push/pull diection They
are notrealy built to take a lot of
force in thevertical drection,but
areoftenusedaébal | | oi
anchoring a kingpimghich means
they are suppating theweight of a
bouncing ca If you use them this
way, buy the biggest size and
hadest gradeyou can afbrd,and
check them often.. .ty will get
mashed with havy use!

TOP VIEW

‘\ 1
k——TOE-OUT———>/

Directionof travel

Although some race carsan

handle better with a little toen

or out, keeping it as neutral as
ossible will minimizeolling

n S ?
resistane.

When measuring the toén.,
aways measte the font and back
of the tire at the same distance
alove the gound because the
wheels nay be cambeed.

STEERING GEOMETRY

FRONT VEEW

should intersect the point whes
the tire contacts theoad to
minimize tre scrub and inqe
proper steering action.

SIDE VBW

Direction
of travel

Increasing the castgor rake
angé, will increase straight
line stabiliy. Reducing it will
improve maneuerability.

Kingpin

Front Axle H B

[/
Tie Rod;,

/
I

Steering
T Arm
\

ACKERMANNANGLE

The tierod pivot should be
on the line betveen the
kingpin and the center of
the rear wheelThis will
allow each font wheel to
follow a slighty diferent
radius ac through a turn,”
greaty reducingrolling”
resistance andré -~
wed.
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SUSPENSION
Solid Axle

Probally the simplesthut
another link nay need to be
added if side loadsra severe.

If you enpy devising the linkages of
a steering systenypu will love
getting into suspensiovbu don't
need suspension in Electrathdomut

it makes the ride bette. Suspension
is an advancedrpject.One of the
unique characteristics of tee
wheeledvehicles is that the wheels
will dways be on the gound,no
matter how uneven the gound ey
be.A three wheeledvehicle
undergoes no twisting or taque in
its chassis due to waven terrain. A
four-wheeledvehick, on the other
handneeds a suspension imaer to
keep all its wheels on thergund
andreduce stess on the chassis.
Remember thouglsimplicity =
reliability’You don't needmuch
suspension avel,on a smooth track,
the thickness ofour tires ey be all
you needEven a simple system can
reduce vibration and jang.Jdst
suspending the seat will pel

Swing Arm

Pretty simpé, andworks well
with a rubber blockHaving a
lot of travel will aeate a lot of
cambe, so keep it shat.

Upper and L ower A-Arm
The canventional setup inreal
race carsit keeps the tie
perpendicular to the gound...
very impatant for wide tires,
but not an issudor thin, round
profile tires.It involves a petty
complex geomeaty and a lot of
time to build it right.

Rocker Arm

This setup enableghe spring
andshockto be placedinside
the car andout of the airflow,
and works well with compact
rubber blocks

Rocker Arm/Push rod

This is the modern Formula 1
arrangementandallows room
for afull coil/shock

Rear Suspension

With many variationsthis is
the most common seup for
cyclecars.Using tvo dampers
looks cool put it albws the
wheel to flex mae under
heavy side loadsositioning
the motor justforward of the
hinge point will balance it with
the weight of the wheel.

Springs cay theweight,shockspr
dampers,control the natural
tendency of a springndmass
system to boune. Often they ae
built togethe. Mountain bkes and
ATV8 ae agood souce because
they are about the sameveight as
an ElectrathorYou could just drill a
bolt hole through a chunk of solid
rubber...it doesid even have to be
round!Adding another chunk on the
other side ofyour mount will
increase its déctivenesshy albwing
for rebound.

Tricycles

The font is the same as al@
or motorcyck, so either of
those systems could be
adgpted.A solid axle with links
would work on the backor
you could ty a downhill ski.
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DRIVE TRAIN

Most vehicles use a déct drive
chain (usudy bicycle) or belt dre
adbpted to fit a bicycle theaded
rear wheel hb. Unlessyou are
usingregeneratie breakingyou will
want the drive to freewheel when
you let off the pwer.Alignment

and tension ee critical.Too loose
and it will pop off if the drie wheel
flexes in turns and bumpgo tight
and the friction will cost up to 5%
power loss. Gear ratios ae critical
in tuningyour performance and
range, well worth the time spent
experimenting.Each mota, battery
voltage, wheel diameter and course
type afects the gearingA selection
of sprockets or pulkys is a

necessif. Somevehicles use
multiple gear systemajthough the
added friction may cancel out that

DESIGN GUIDELINES
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WHEELS

Most competitors use spked bicyot, BMX or Moped wheelKeep in mind
that these wo wheeledvehicles lean inta@orners,so theforce is &ways
straight down the wheellf those wheelsre side loadedhey need to be
much stonge.

There is no mininum or maxmum albwable tre diamete. If tires ae too
smallthey do notwork well on theroad surfacefor Electrathon races.
Tires of 10"12",16",17",20" 24" 26" and 27" Ave all been used with
various évels of successThe larger diameter wheelsae lessrolling
resistane, while the smaller diameter wheelsie less wind esistane, and
are typicaly stonger under cornering loads.

Spdked wheels should use bey-duty spdkes and lots of thenfA good
bicycle wheel mechanic can setu up with avery strong and light wheel.
Remember to check them oftefor trueness and loose spesWheel
collapse is not uncommorgnd awobbly wheelwon't go very fastBMX
type plastic wheelsra maintenance &e and quite sbng (except atdw
temperatues),but heavier than spéed bicycle wheels and limited tower
tire pressuie. Moped wheels e rugged and will tee high tie pressue but
weigh the mosWhile tire width and tead pattern ae impaortant,tire
pressue is the biggest factor irollingresistane. Obvioudy, the higher the
better, but there are sdety limits to conside Choose the tres accoding to
the track aswell. Skimy tireswork fine on smooth speedeys but nay not
last the hour on arough parking lot.

Wheel covers will reduceaaodynamicdraga greatdeal,asspdkestend to
churnthe air like eggbeaters There are commaercialy availablemodels but
they are not difficultto make in fabricor plastt. It is even possibleto heat
shrinkmylardirectly to the rim.

If you are industrious and dwve some experience with compositg®u can
mold your own dish wheels on alumiim bicycle rimsEnd grain balsa and
structuralfoam reve been used as ¢e materialCarbon fiber alone is too
brittle and should beeirforced withkevla. It is also agood idea to cut out
a simple fhwer or spoke pattern so some of the fabrigjfers can passdém
one side to the othe forming an internalveb. Remember to use some sb
of uncompessable filler material wie the boltsgo through.

WHEEL PODS

They ae called spats on
airplanes and help tceduce
the drag of an exposed wheel.
Ever see therooster tails flung
from a wheel in the rainPhe
same thing is dppening all the
time in the ai, we just card
see itThis turbulence geaty
disrupts the airfbw.
Remembe the top of the
wheel is actuéf moving
through the air twice as fast
as the axd.
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BRAKES

If you can't stgo, you can'tgo. Nowhere are brakes mae impartant than in
competition,although most competitors use their bkas as little as possial
From a sdety and liability standpoint bkas ae vital.ln competitionyour
ability to br&e well will helpyou méke that critical pass to wirgr avoid a
certain collision.In desighingour chassiyou mustresole how you are
going to mount the brées to your vehicle and what kind of bka assemly
will work. Luckiy you have a variety of options:

BICYCLECALIPER RIM BRAKES

The typical ke breke can be mounted out on armsdm your axle to grip
the wheel rim. Offset arm style calipers can often be modified éverse the
cable so it pulls back along the wheel to the axle and then intosdieck.
Althoughthis is the leastexpensie way to go, it is alsothe leasteffective,
requiringongoing adjustmentand padreplacemento keepthem working

properly.

BICYCLE IRUM BRAKES

These ae hader to find,but most bke shops can get theror you. They ae
used on tandem ks since the pads donear out as fastThey must be
custom mounted toyour bike rims. Their large hubs and internal
(automotive type) brke shoes mke them a popular solutiofor Electrathon
use. They dorequie adjustment thouglandyou mustkeepyour spokes
tight. Another variation is to use moped hub drum tkes. If you canfry a
used setifom an old mopedThey ae madeifom an alunmium alby and can
be adpted to fit bicycle wheelgr the entire moped wheel can be used.

DISC BRAKES

There are many disc br&esavailable ow for mountain bkes and tandems,
both cable andydraulicdl operated.They are very light and stong but can
be expensie. Go-kart discs ae another optionhowever they are quite
large, heavy and difficult to agbt. Small motaocycle disc brkes ae also a
possibility although large and dvg

Whatever you use, make sure you can actuate them botavenly. If one side
or the other locks upyou will spin out orswerve.

AXLES

One impatant note:DO NOT USE BICYCLE OR MOPHEXLES UNLESS
SUPPMTEDAT BOTH ENDS.If your axles @e cantievered (attached on
one side oty like a wheelchairyou MUSTreplace the stock axle with a 1/2"
orl2mm diameter bolt.Axle diameters less than 12mmedillegal A bicycle
or moped axleVILL break.t is easy to pull out the stock axle amdplace it
with a larger ore. You mustreplace the wheel bearings withrtdadge

bearing assemblie$hese can béound at bearing sugyp stores. Use an axle
bolt andnut that accepts a cotter pin sgour wheel doesn't come offThis is
a rulerequirement.

DESIGN

GUIDELINES
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MOTORS

Most Electrathorvehicles use 12 or 24olt motors although ay voltage (36
volts and up) is abwable povided the total battey weight does not exceed
73 pounds of nodeaking batteriesMost motors ae over 2 horsewer
permanent magnet typeSerieswound motors ae lighte, but are not as
efficientUnloaded tley can spin up and deasty themseles.Never let them
rev free. Choose a contiuous duty rated motor ifjou canalthough small or
intermittent duty motors carwork but may requie a cooling fan to pevent
overheatingNot only does the fan useqwer, heat itself is enagy - if your
motor is hot,you are wasting itSmall motors running near their maxim
curent tend to get hotYour batteries will gie you about one horsepwer
averagedover the hou, but you can eady findyourself dwing 3 or mae
horsepwer coming out of a tight turnPunm, starter, forklift, surplus militay
arcraft motors andeven generators can bfsund at bw prices occasionbi
Evaluatgiour motor carefuly,talk to the manufactuer and othervehicle
owners.Remembe your power comes fom the battey, not the motor.
Motors are orly another place to lose engy on the wey to the wheels.

MOTOR CONTROLLER

A PW.M.(PulsaVNidth Modulated) type elecbnic speed comller is the
best way to go. Although they are expensie, on tight tracks or whee you
must modulate pwer in traffic, they are beneficial angery efficient because
they very rapidly cut ppwer off and on to the moto. The contoller is
‘controlled' by a speed combl, or potentiometer at thefoot pedalwhich
operates atvery low voltage to tell the contoller how much pwer to send
to the motor. This is often combined with another limiting potentiometer
which sets a top limit on thatg@wer.This way you can drize with your foot

to the floor and adjust the limit to the des2d amperag, rather than tying
to hold your foot at a precise point pet way down for an hou.

Resistance type Rheostats absodwer from the motor aeating heaflhey
are chep but not as efficienThe simplest &y is an on/off buttonand can
be fine on a fast trackou must be able to
control power manualy so that the pwer
shuts off automatickl whenyou release
the throttle.

INSTRUMENTS

The goal of Electrathon is to seedw far
you cango in an hou. To do that efectively,
you will need to krow what you vehicle is

doing so instrumentation is essential.
Amperage andoltage ae the most impatant things to kiow. Slmple analog

gauges willvork, but its had to see the needle and smalimbers whenyou
and they are bouncing eound in a rae. Digital units (EMeters) ae more
expensie, but they are much mae precis, easier toreadand willrecord
the dataover time, so at the end of a racgou can tell the totahumber of
amp or watt hoursyou've used.Either way, your meter needs to be
connected to a shuntyhich is a chunk of metal of kiwn resistance that

LIMITING

POTENTIOMETER
25K ohms

SPEED

CONTROL
5K ohms

CONTROLLER

MASTE
ON/OFF
SWITCH

I |

BATTERY

() )¢ )

Example ofypical
Electrathon24V Wiring

Itis also helpful to kow
how fastyou are going.
Bicycle speedometerga
inexpensie and ofer a
reasonaly accurate
measue of speed and
distane, but remembe,
Electrathon distancesa
measued at the mininum

possiblefor the course, not
how fast or faryou might rave gone.

Bike speedometers usuglhave
anothervery helpfulfeatue...a
clock! Ifyou do your calculations
right,you can also use it as a motor
tachomete, unless of coursgou are
spinningyour wheel (a definite no
no).
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EleaathonAmeica has tested these
batteies to establishreference point.
Your actuatesults may va

Optima SC25A AGM (SC35A
are the same withreversed posts”)
41.8Amp/hours,480Watt/hours

Optima 75/35 AGM (DoublePost)
38.9Amp/hours, 447Watt/hours

Exide Orbital 75/35 AGM
(Double Posts & built in Handles)
37.4Amp/hours, 445Watt/hours

Champion Vortex 75/35 AGM
(Double Posts & built in Handles)
35.8Amp/hours, 415Watt/hours

MK 40 amp/hr Gel Cell
21.5Amp/hours, 233Watt/hours

CHARGING

Battery chargers come in nmg sizes
over a lroad price rang.10 amp
chargers ee firg, they just tke 6-8
hours to charg,where a 50amp
charger can do it in 3 hours.

20 amps is good compomise, and
if it has a 24olt option,you can
charge pairs togethdts better to
charge them individuglthough,as a
weaker one will getweaker asyou
cycle themand a stong one will get
stronge.

BATTERY ‘ BATTERY

Typical24V systemtest board

BATTERIES

Electrathon atlws ory nonleaking leaehcid batteriesyith no more than
73 Ibstotal weight. Batteries generaf offer higher peformance when thy
are warme, so ifyou are racing on a cold &), it might m&e sense to heat
them,at least to advel they were designedor, say a hot iy inArizona.
Remembe batteries heat naturbl when trey are being charged or
dischargedso keeping them in an insulateadb retains moe of their eneny.
Heating can be done with warming bkats,hair dryers,or immersion
heatersHot tap water is often enouglas thee may be diminishingeturn
and permanent damage after 120 degs pven thermometers ee a handy

tool).

Batteries nay be labeled as steer or deep cycd, although the distinction
has become blued inrecentyears and the cost is about the sam
Generaly, starter batteries tave more and thinner plates insédso they will
charge or discharge mie quicly, but their useful fe is shater. The heating
and deep discharging of racing isthan any battery, but if you are kind to
them (don'tgo bebw 21 volts and don't leve them drainedor more than a
day or two, even stater batteries should last a couple racing seasons.

Most lead acidatteries ae 12volt, and mostElectrathonvehicles usewo
of them in seriedor 24 volts. 1t the common compomise. Motors run
more efficienly at highernvoltageshut fewer batteriesusuallymears more

of the batteryweightis" capaci ty

h onbtglasticgcasesande r i a |

terminals.But Electrathon is all aboutreativity and experimentatiosp
anything isworth a try. Besides...technody evolves.While the basic idea
hasn't changechuch in a hunded years, maufactuers ae trying hader
thanever to improve them.

TESTING

The most impatant thing to krow aboutyour batteries is low much pwer
they have.There is no way to know how fastyou cango in an hour untilyou
know how much power you have availabb.This is theArt (or Science ) of
Electrathon.To make an intelligent guesg®u need to diaw them down over
the course of an hour at a ratgou think you can sustainYou canof
course,do that in the car on a trackSince this is notlavays cawenient,or
even possit®, you canrecreate those conditions in the spoThe simplest
and most accurate method is to connect a test loadedily to your car
(and its meter)You will need something that usesyer: 12 volt light bulbs
( 25 or 50 watt)work great,but you should wie them in pairs and test pairs
of batteries together iffou have a 24volt systemSaew or unsaew bulbs
until you draw the amperaggou want.36 amps is good nhumbe. More
than that andyou've got a sure winner!To be mae precis, you cankeep
saewing and unsewing bulbs to maintain a constantar (or just figue an
average daew).Notice that the amps will tbp as thevoltage dops. This
process also gésyou a chance to plot theoltage cuve. Recad the
voltage ateven indementssay every 10 mnutes.Having this data in the car
can helpyou keep track of low much pwer you are usingA good set of
fully charged batteries will slw over 26 volts with no loadUnder load that
will drop to about 24volts,and conthue a sbw drop to 21volts. At that
point they will drop rapidly, and conthuing to drain them will cause lasting
damag. While it shows admirable determination tkeep a caigoing at
walking speedt, can be expense if it ruins the batteries.
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RESOURCES

This is just a quick suey, and is not intended to be a
promotion or endorsement of ppducts or sevices.
For more listings,go to www.electrathonamerica.ayr
Please contact us about suggestiforduture editions.

LOCAL
These ae the peopleyou need to establish eelationship

with.They have the expetise and the pas you need.They
may even sponsoryou by donating time and materials.

Bike Shop- wheelstires,chain, sprockets,brakes,cablesbar
endsgripsspeedometershockspld framesandforks

Hardware Store- nuts,bolts,and other fastenersgpols,
metalsplasticspaint,tape,and especidf duct tape

Batte ry Distributo r- He sells batteries to all the local
stores.Since whatou are doing is pomoting the wider use
of batteriesit is in his inteéest to at least gie you agood
discount.Buy batteries loc#};this is one itemyou do not
want to pay shipping costs on.

Marine Supp ly Store- composite materialdatteries,
switches fuses and miscellaneousraare

Moto rcycle/Moped/Go Ka rt Sto re-Wheels tires,brakes,
helmetsseat belts

Machine Sho p- there are critical pats,like motor and
sprocket adgpters thatyou can't by...they have to be made

Body Shop,W elding/ Fabrication Shop - If you don't have
the expetise or space towork, they do.

Schools- Bven ifyours is not a school iject,tech high
school and colleges ofterale fabulous shop spadike
machire, welding and body shop$you can involve and
inspre studentsyou may bewelcome thee.

BOOKS

Bicycling Science - Frank RwlandWhitt and David
GordonWilson (MIT Ress)

The Leading Ed ge - Aerodynamic Design of Ultra
Steamlined Lan¥ehiclesGoro Tamai(Robet Bently, Inc.)
Race Car Vehicle Dynamics - William F Milliken and
Douglas LMilliken (SAE International)

Successful Composite Techniques - Kieth Noakes
(Osprey Automotive)

The World & Most Fuel -Efficient Vehicle - Design and
Development ofPACcarlt SantinOnder, Bernad,Isler et al
SwissFederal Institute ofechnolayy/VDF

The N ew Electric Vehicles - A clean and quietevolution
MichaeHackleman(Home Power Publications)

The Winning Solar Ca r - A Design Guiddor Solar Race
CarTeamsby Douglas RCarroll (SAE International)
Electric D reams - (story of high school kids building and
racing an electric car) CGaline Kettlewell (Caroll & Graf
Publishers)

ELECTRTHON KITS andPARTS

Blue Sky Design Rolling Chassis Kit
www.blueskydsn.con(541)8955421 49

Cloud Electric Vehicles Components
www.cloudelectre.com (800)6487716

SHIFT Electric Vehicles Kits & Parts

www.SHIHev.com (541)7601 8 95, accept s

Electric Vehicles of America Inc Components
www.ev-america.com(603)5692100

BS Designs Meter
www.brucesherydesigns.com(206)9093409

Enigma Industries Simulator
www.enigmaindustries.com

Lynch www.lemcoltd.com Motors

AL LTrax,Inc. Controllers
www.alltraxirc.com (541)}476-3565

Curtis Instruments Controllers
(914) 666279 Lwww.curtisinst.com

Composites One  Composites
WWW.compositesor.com

FiberGlass Supply,Inc. Composites
(509) 4933464www.fiberglasssuypcom

Aircraft Spruce & Specialty Composites
1-877-4-SRRUCE www.arcraftsprue.com

PAGE 26

I


http://www.electrathonamerica.org/
http://www.electrathonamerica.org/
http://www.electrathonamerica.org/
http://www.electrathonamerica.org/
http://www.electrathonamerica.org/
http://www.blueskydsn.com/
http://www.cloudelectric.com/
http://www.cloudelectric.com/
http://www.cloudelectric.com/
http://www.cloudelectric.com/
http://www.cloudelectric.com/
http://www.shiftev.com/
http://www.shiftev.com/
http://www.shiftev.com/
http://www.shiftev.com/
http://www.shiftev.com/
http://www.shiftev.com/
http://www.shiftev.com/
http://www.ev-america.com/
http://www.ev-america.com/
http://www.ev-america.com/
http://www.ev-america.com/
http://www.ev-america.com/
http://www.ev-america.com/
http://www.ev-america.com/
http://www.brucesherrydesigns.com/
http://www.brucesherrydesigns.com/
http://www.brucesherrydesigns.com/
http://www.brucesherrydesigns.com/
http://www.brucesherrydesigns.com/
http://www.brucesherrydesigns.com/
http://www.enigmaindustries.com/
http://www.enigmaindustries.com/
http://www.enigmaindustries.com/
http://www.lemcoltd.com/
http://www.lemcoltd.com/
http://www.lemcoltd.com/
http://www.alltraxinc.com/
http://www.alltraxinc.com/
http://www.alltraxinc.com/
http://www.alltraxinc.com/
http://www.alltraxinc.com/
http://www.curtisinst.com/
http://www.curtisinst.com/
http://www.curtisinst.com/
http://www.curtisinst.com/
http://www.curtisinst.com/
http://www.compositesone.com/
http://www.compositesone.com/
http://www.compositesone.com/
http://www.compositesone.com/
http://www.compositesone.com/
http://www.fiberglasssupply.com/
http://www.fiberglasssupply.com/
http://www.fiberglasssupply.com/
http://www.fiberglasssupply.com/
http://www.fiberglasssupply.com/
http://www.fiberglasssupply.com/
http://www.aircraftspruce.com/
http://www.aircraftspruce.com/
http://www.aircraftspruce.com/
http://www.aircraftspruce.com/
http://www.aircraftspruce.com/
http://www.aircraftspruce.com/
http://www.aircraftspruce.com/

—
—_

ELECTRATHO,

AMERICA




Any Electrathorevent may be sanctionedy ElectrathorAmerica povided

EVEN RULES

SANCTIONED EVENTS

that the eventrules ae upheld,anda sanctioningorm is filedand

accepted Sanctionedventsreceie national publicity on thevebsite

newsletter and secure adequadeent liability insurance.

Sanctionedvents asste competitors that official Electratholimerica Eent

rules will befollowed for fair competition and Saty.

Bvents ae heldregiondly aound the county aswell as championshigvents
for road rae, speedvey andvelodrome. Championshigvent status is
determinedby event histay,track quality and locatioby the Electrathon

America Boad
EVENTAUTHORIZATION

An BrentAuthorizationForm (included in the back of this handbook) is
mandatay for a promoter to hold a sanctioned Electrathckxmerica Eent.
BEventregistration iformation should be povided to Electrathomerica
for posting on the Nationalebsite Eent Calenda This can gaindalitional
promotion for the event. A link can be povided to an EentWebsite if it is

availabé.

EVENT INSURANCE

Insurance avering the Electrathomvent isrequied to be sanctioned.
Insurance ray be puchased inexpensly through Electrathomericaor
securedindependeriy by the Host or Romoter. If insurance other than
ElectrathomAmerica's isusedthen it must meet the mininum specifications
listed in theinsurance sectionf this Handbook.For events not using
Hectrathon Americansurancethe hostmust provide Electrathomerica

with proof of adequatensurance to maintain sanctioned status.

EVENT INVTATION
A Sanctionedvent should beopen to allvehicles in aegionwith invitations
sent to allregisteed vehicleowners in thatregion.A list of registeed

vehicles anebwners ey berequestedfom ElectrathorAmerica.

Bvents nay be limited in special casdsit it isrecommended thaeverybody

be nvited,aswe can all learn somethingoim each othe.

EVENT REPETING
Recadsshouldbe kept for specifictrack distancerecordsfor eachclassand
division Recads,raceresults,photosandawrite up of the event shouldbe

forwardedto ElectrathomAmericafor postingon theWebsite.

LIABILITY

All competingdrivers mustsignaliabilityreleaseprior to entry (seeLiability
Releasé€orm). If Electrathommerica'snsurances usedthe carier requres
their form to beused.Requestheseforms far in advancef the event.

ELIGIBILITY

Paticipation is open to ay
individualclub or educational
Institution comgying with the
event andvehicleregulations.
Competitors must be members of
ElectrathomrAmerica

DEMONSTRATIONS
Demonstrations ray be held
where track size or allocated time
do not meet the mininum
requrementsfor a Sanctioned
event. All other rules,especidy
those concerning $ety must be
obseved. Vehicle speeds in
demonstrationanust not exceed
35 mp.h. Entre events and/or
Classes and Divisions within an
event that do not meet Sanctioning
requrements ae consideed
Demonstrations.
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Thee ae no hadware diferences
between the Higlti®ol and Open
Divisiog which may inlude Stanad,
Sola orAdvanced BatieClass
vehtles. In other wals thee ae 6
different cateoriesfor potential
winnes and tack recads. With
multiple heatHigh $hool veldes
may be atived to compete in both

SANCTIONED DIVISIONS AND CLASSES

ElectrathonDivisions and Classesecreated oty for the purpose of
awarding prizesAll Divisions and Classes anckaligible to compete inry
sanctioned Electrathomerica rae, allowingfor multiple winners within
the same rae. An event is notrequred to have all combinations of Divisions
or Classes to be sanctioned,it there must be a mimmum of three vehicles in
each Class or Divisiofor that category to be sanctioned’he Race $ward
may decide it is str, if time albws,to reduce thenumber ofvehicles in a
raceby creatingmultiple racespr heats.Separating the competitoitsy
Division or Class is a amenient way to do that,but it may be séer to divide

theirown division and the open divisiothem accading to potential or poven speed.
SX MAIN CATEGORIBTHAT COMPETE SFPARATELY EVHEN IF THEY ARE IN THE SAME RACE

HIGH ScHOOLDIVISION

STANDA RD CLASS / SOLAR CLASS / ADVANCED BATTE RY CLASS

OPENDIVISION

STANDA RD CLASS [/ SOLAR CLASS / ADVANCED BATTE RY CLASS

DRIVER CHANGES

As a sugestion only and not a rule
requiementa race stward has the
option taequie thefolbwing:

HIGH SCHOOL DIVISION
High schoolownedvehicles orvehicles builby High School age students
with instructor supevision of student drer(s) and cew.

OPEN DIVISION
Vehicleowner(s) and dner(s) may be any individual,college, university or
corporate team

STANDARD CLASS

The Standed Class is wewed as adwer cost alternatie inkeeping with the
spirit of Electrathon competition and actlyatepresents what is typicddr
the majority ofvehicles built.

SOLAR CLASS
The Solar Class allvs the useof photovoltaic cells to povide aditional
power during a rae. In most cases thatdaitional pwer will be mae than

Sometime between 20 and 40 minutesffsetby the indeasedweight and ae drag of the cellsand while the cost

into therace eah individual vede
must stop at a designated and
supevised location and tlirst diver
exits and a secondver entes and
drives theest of thaa. If thae is
not anotherrdzer availablthe velde
must still stopnd the dver exit and
re-ente. The ballast should be
calibbatedfor the lighterrive.

This vdation encaoages meoe

participation andeducestriverfatige.

of PV cells is usuglprohibitively expensie, they are often donated to
schools.It was alsdfelt that solar pwer offers a sustainable alter nedito
conventional enegy sources andit the general objectes of Electrathon.

ADVANCED BATTERY CLASS

TheAdvanced Battey Class is intended téoster experimentaticn with
newer battery technologies that d¢ér higher enegy density than leadcid,
andreflect the pidly expandingvailability and usage in the transpation
industy.The variouswveight limits a& meant tokeep theavailable pwer
under one kw/n, or about the same as the crent Standed Class.

ADDITIONAL CATEGORIES

BEvent organizers ray create alditional divisions as needdwy their paticular
area or paticipant mix.This may only be donefor the purpose of equality of
competition and noffor the gain of specific teams aehicles.Additional
divisions with an explanation of theiequrementsmust be noted on the
Bvent Sanctioningprm when it is submitted to ElectrathoAmerica.Some of
the additional categories that h ave been used in the past are: Kit Car Division
(vehicles build from purchased kits), Novice Division (new vehicles in their first
event/season), College Division, and combinations of Experimental Class
vehicles (such as solar with advanced batteries vs. lead acid).

Design
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COURSE REQUIREMENTS
Bvents ae typicaly held on parking lotqpaved race tracks ovelodromes
where access onto the track can befalg controlled.

EA stondy encouragegvents to be held on actual race courses when
possibé. This is to alkbviate hazeds inheent in sreet coursesWhere road
or parking lot courses cannot baoided,extra cae should be tken to
identify possible hards and lave them baricaded or flagged tongvent
collisionsSuch hazals shall be identified and strategfes avoidance
discussed at the drérs meeting

Coursesmust be closed to all othevehicular traffe. Adequate pecautions
must be t&en to prevent access onto the trackThis may includ, but not be
limited to, sighsbaricadeshbanner gpe, and traffic cones.

Power should be povided at a rate ofwo-120Volt, 20Amp crcuits per 10
cars. Power should be contiuoudy availablefom 3 hours béore the
competition stats to 3 hours after the finish.

A pit areashouldbe providedadjacento the track with adequateareafor
disptyingandcharginghe vehiclesandaccomodatinguppat vehiclesifa
dispby areais not adjacento the Pit/Track,thenthere shouldbe power in
both the pit anddispby area

Courses should be e of obstructions such as chuck holsgged bumps or
protrusions thatwould create a hazal to the competitorsThe entre

course surface should be the same material and textDips or bumps
which may damage therehiclesmust be carected or sanction will not be
possibé.

Baricadesmust be povided to define the course andayinclude traffic
conessaw horses and policeape and/or tay balesetc. Courses should be
cleaty marked to identify all cornerdyoundariesstart/finish and ay
obstacle that could pose afsty problem.

There must be a positie physical barier between spectators and the cowrs
The bariers surounding the coursenust be sufficient to stop Electrathon
vehicles.Street curbs ae not an efective barier. Hay balestire wallspr
suitable beriers must be povided to separate the coursedm spectators.
Spectatoranust not be atbwed near the cours. Specified spectatoraas
should be designated with sigha;riers,or at minimum marking &pe. There
must be enough personnel/securityqvidedfor crowd control.

Road Coursedyouts should be designed tofef a variety of turns and
straights unique to the locatio@ourses fom 1/4 to 2 mile lengthsra used.

Courses should alternatedm clockwise to counteclockwise fom event to
event,to reduce tre wea, vehicle stess and dér variel. However some
race tracks ee specificdy designedor vehicles to travel only in one
direction. Do not run in areverse diection if it compomises stety in any

way.

Courses should be of adequate width and length flelgaccommodate all
competitors and adiw sde oppartunities to pass and manear. If a course

LENGTH

MINIMUM COURSE LENGTH
FORA SANCTIONED EVEN:
Flat Course:

1/4 Mile (132(eet,402.34 m)
Barked Course:

1/4 Km (820.2%eet,250 m)

Courses should be long enough to
permit vehicles to attain their top
speed at some point on the couss
A 500-700foot straight is desiralel

Course lengthmust be measted
with a measuring wheeébn anoval
track the distance is measd as
the minmum distance aehicle's
inside tre could travel.On a track
with reverse turnsthe distances ra
measued with tangentsrbm inside
turn to inside turn.

The distance avered by avehicle in
one hour nay be determinedyy an
alternative method if that method
can be sbwn to be mae accurate
than the curent methodand has
prior approval fom the boad of
directors. An alternate method
may be used to determine an official
record of distance/tine, but may

only be used to determine the
finishing oder of a race ievery
competitor uses the same method.

WIDTH
RECOMMENDED MINIMUM
COURSEWIDTH: 25 feet

Course widthmust be fee of
obstructions such as condsariers
and channelSurfacemust be same
aqoss entie width There may be
no obstacles in the ent course
width whichwould limit the fee
movement of ay vehicle fom side
to side.

RADIUS
MINIMUM CORNER CENTERLINE

cannot handle th@umber ofvehicles pesent then separate heats should be RADIUS : 25eet

run with a sée number ofvehicles in each heat.
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For exampldf thee is $500.00 in
prize money and the total laps
achievedby ALL of the ca in the

event is 100@hen the per lafate is
$500.00 / 1000 laps = $0.50 per lap.
If car # 1 completed 156 lapsridig
theeventthen it'sowner would be
paid $78.00(156 x $0.50).

For exampl@hae ae 40 veldes

TIMING AND SCORING

An Electrathon race is one hour in duratiomjth a maxmum of two minutes
alowed after that timefor eachvehicle to complete its finagp. At exacty 60
minutesby the official clock the chéered flag is dopped.Any vehicle that
crosses the finish line e that timemy continue until they cross the finish
line againf they complete this finabp within the alditional wvo minutes that
lap will be countedif they do not,it will not be countel. Finishing position
may be determinedy obseving the ader vehicles coss the finish line on
the final &p or recording the time it took to do ®.

ENTRY FEES

Bvent host organizations ey charge emty fees toevents.Use of such enty

fees ae at the discetion of the host organizatiorit is recommended that
prizestrophies orawards be ofered.It is assumed thategistration/enty

fees will be used toa@ver event costsalthough excess monies should be paid
out as prize mony in adition to any sponsor povided prize mosy. A
promoter may award trophiesplaquesproduct prizesetc. for performane,

and prizes ray also beawardedfor sportsmanship or educational
achevements.

PRIZE MONEY

AWARDS

ElectrathorAmerica beleves the distribution of prizes should be among all
the paticipatingvehicles and based upon femmane. We do notfeel a
"winner take all" philosofy is in the best inteest of this spot. All prize
money or cashawards shall be distributed among allrpaipants on a perap
basisNon-cashawards trophiescertificates etc nay be distributed as
deemedappropriate by the event promoter or sponsa. Payouts should be
distributed to thevehicleowners as soon as possible after arent.

PER LAFPAYOUTS

Total prize morey (lap morey) is the total of theregistrationfees (mnus the
shae to cover expenses) plusngt separate prize magy that has been
donated to theevent. Prize morey is based uporaps completedoy each
vehick.The total prize mosy is dividecdoy the sum of all theaps completed
by all thevehicles during amevent to arrive at a per #p rate. Then each
vehicle'sdp totals ae multipliedby the per bp rate to arive at a pervehicle
pay out.

competind,0 in the Open Division and

30 in the High@ool Divisioand the
total pize money is $100The Open
Division's ption of the pze money
would be 1/4 (10/40) of the total,
$250.The High &ool's pdion would
be % (30/40)pr $750. If the 10 Open
cas completed 500 Igphen the per
laprate for them would be $0.50 per
lap. If the 30 High&ool ces
completed 1250 Igpthen their per
laprate would be $0.60 per lap.

PAYOUTS WITH MULTIPLE CLASSES/DIVISIONS

To maintain prize gyout equality betveen the Classes and Divisions itis
important that the prize momsy be divided poportionately. It would be
unfairfor all paticipants to @y the same enty fees and bve one Division or
Class the home a majority of the prize meg.When multiple catgories ae
competing the total prize may should be poportionatdy dividedby the
number ofvehicles competing in each cgtey bdore the per bp rate is
calculatedrhis wey the first place Open aathe first place High School ca
and the first place Saldor instane, would receive almost the same amount
of prize morey.
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VEHICLE INSPECTION

All competingvehiclesmust corform to current Electrathon rules.

At the disaetion of theevent Seward,vehicles with minor norcompliance
of performanceregulations ray be permitted to paticipate on aone-time
basis povided that the issue(s) of noncompliance does not coomuse
sdety. Non-compliantvehicles ee not eligiblefor lap morey or prizes and
are not included in the officiaksults.

All vehicleownersmust present theirvehiclesfor inspection prior to the
event.lt is the vehicleowner'sresponsibility to atiw enough timefor
inspection and Ry designatedepairs or modifications<Competitors ae
expected to iform themseles of the curent vehicle design rules.

Vehicle driers must also pesent themsefesfor inspectionfor clothing,
weighin,andvehicle exit test.

Battery weight inspection is an imptant pat of Electrathon competition.
Since the batteriesra what limit the peformance of specifigehicles it is
important that battey weights be accuratg measted. The Bent
Coordinator shall povide an accurate scalefable ofweighing up to 73Ibs.
This one scale shall be dedd the official scale and all batteri@sist be
weighed on this single seal

It isrecommended that the scale be calibrated usingeaght standed'.Such
a standed can be as simple as gallon jugs of watlee amount of water in
one of the jugsnust be alteed to me the totalmatch the current weight
limit as defined in the rules sectiofo create the standal,use a state
regulated calibrated scale such as those in the meat or delirttepats of
grocery storesThese scalesra cheded periodicdy with extremdy
accurate equipmerny the state to enste that they weigh accuratl.

Inspections will be pdormed as per the INSPECTION CHECKLISY the
event Seward or an official inspector designatésgt the Seward.

No disqualification of a&ehicle can be the sole decision of an inspecto
Disqualificationsnust be madéy a joint decision of the inspector and the
Steward. Inspection decisionsra the soleresponsibility of the $tvard.

The Seward may at his/her disretion inspect ay vehiclefollowing any
competition. Post event inspections ray befor checking ballashattery
weighttype, or for sdety issuesThese ae examples of possible inspections
and is not a comqpehensie list.

DRIVERS AND TRACK PERSONNEL MEETING
The Brent Seward gathers all the Driers andlrack Personnel including the

COMPETITION FLAGS

GREEN
(stat):
Competition has begun..

YELIOW

(caution):

Drive's need to alv down
and poceed with cautiéncorner
marshal shall onlave theiyelbwy
flags if the is an immediate dgm

within areasonablglose distance
beyond the corner thaivers need to
be anare of béore the corner so they
can avoid the dgsr.No one else on
the couse needs teave ayelbw flag
unless dictatdyy race Saward as
necessy due taace tack conditios

RED

(stop):

All veldes stop at the
Stat/Finish line boémain in wler
and thedock is stopped until thace
resums May also be dispéa
at 62:00 to cdirmrace iswve.

BLUE
w/YELOW STRIPE
(passing):

You ae beingvetaken.

On aroad corsedrive pedictalyl On
anoval or veladmemove to the

innermost ption of therack so you
can be passed.

BLACK:

Your velde must stop in

The pis.Afurled blek flag
may be usely the Stward towarn
drivas of violations foee forcing a
full blak flag and a pifThis use is
limited to small violations not causing
sdety issues on thadk. It would
only apply to issuesdhithe diver
could caect while on theatk,such
as poor dving.

Timer, SpotterslLap Counters and Course Marshals together and explains WHITE:

the event procedues including: Two minutes left in the
1. Ensues all drvers have registeed andvehicles ee inspected. competition.

2. Explainsoles ofTimer, Spotte, Lap Counter and Course Marshals. 58:00 to 59:59

3. Meaning and use of the flags CHECKERB:

4. Stating Rocedue Competition ive.

5. Special Course Instructions Pull off therack after
6. Answers all questions crossing thénish lie.

7. Tells the drirers when to bring theivehicles to the Staing Grid. (60:00 to 62:00)
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SPECIAVELOOROME EVENTRULES

\ehicles should be positioned/o

alreast at the steting line on 8foot

centers.

All vehiclesmust passon the outside
(to theright if counter clockwise, to
the left if clockwise)

A vehicle that passes on the inside will
have one Bp deductedifom its scae

for eachvehicle it passes illegylf the
pass is undeyellow and thevehicle

drops back to its corect position

before the yellow is lifted,there is no
penaly. It is theresponsibility of the
ewent Seward to signalehicles which
are not stying to the insidéoy using

the BLUE andYELIOW STRIPED

FLAG.

All vehiclesmust drive on the inside
portion of the track\ehicles nay orly

move to the outside to pas$Jpon

completing a passwhiclemust nmove
back to the inside pdion of the track.

The kwel lane that exists in most
velodromes is not consided pat of
the racing potion of the track and is
used oty for entering and exiting the

track.

It isrecommended that allehicle
ownersverify that theirvehicles ee
stable on thevelodrome steep banks.
Typical anglega 22 degees to 33

degees.

STARTING GRID

The Seward will ensue that allvehicles lve sufficient brakinggwer right
before stating a competition A brake push tesimust be peformed on
every vehicle once on the stading grid.

Stating positionsare determinedby one of several methods The BEvent
Seward decidesthe method The method chosenshouldbe announced
prior to the event so that teamscanbe prepaed.

* Pick at randonby drawingnumbers fom a hat

* Place in oder based orreceipt of enty forms

* Place in oder based on the completion of Inspection

* Place in oder based on standingdm previous Eent or Series total

* Place in oder based on practice or qualifying spe&dhile these speeds
may have no relationship with finishingrder, placing faster cars inamnt
méekesfor a sder start.

\ehicles should be positioned at the dtag line on 8foot centers minimum.
Thenumber ofvehicles in eachow is determinedby the width of the track
at the stating line. The Pole position is in theront row on the side of the
inside of the first corne Successe rows line up abeast behind the first.

If all competitors cannot be &y or fairly accommodated on the stting
grid,the Seward may elect to divide the field of competitors intoato or
more heats.These heats will be consiter the samevent and should be
awarded and scoed togethe. Dividing the field acaaling togppaent or
potential speed rather than class or division wétluce the speed
differences on the track and rkea for sder racing.

VIDEO CAMERA

A video cameranust be placed at the SteFinish Line andecord entire
competitionThis tape will be used in thevent of lgp count potest. The
Camera should &e a wide angle lens and be placed far enough ack f
the track to aford agood field of vision but close enough to be able to
relialdy identify all thevehiclenumbers.The camera ray be ekvated alove
the trackfor the best vewing angt. Recadingmust begin bfore the geen
flag is dopped andnustremain on until 2 nmutes after the chekered flag is
disphyed. Time and date should be disgped contnuoudy if possik.

COMMUNIC ATION
Some method of comunication betveen the race stward and all course
marshals isequied for a race to be sanctionedf the course is small

enough to athw clear visual contachand or flag signals will sufic

Event
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EVENT ROLES AND RESPONSIBILITI ES

PROMOTER

Must adhee to the ElectrathorAmerica Rules ancecognize that
Electrathonrepresents a distinocte andwell-definedclass ofvehicle and
competition in theU. S.The purpose of Electrathon is torpmote a positve
attitude and educational benefits in therpeipants and public withegad to
alternative electricvehicles.

EVENT COORDINATOR (MAY BE ROMOTER)

The Brent Coordinator is the contact beteen The ElectrathorAmerica
Organization and the Host Organization that iepenting theevent. The
Coordinator negotiates the conditions of thevent includingtocation within
the site,times,prize morey, if availabg, course sie, shepe and fysical
requrements such asqwer, baricadessuppat vehicle accesstc.

This persommust verify all driers andvehicles lave Electrathon

America Competitor Membership and collefgesfor any which ae not.
Feesmust be sent to ElectrathoAmerica.

The B/ent Coordinator mey also be the Stvard as long as his/hewn
vehicle is not enteed in theevent. The B/ent coordinator may have avehicle

entered,andeven drive in theevent they coordinate as
along as thy appoint an independent Racee@tard.

STBNVARD (MAY BE EVENT COORDIKTOR)
The event Seward is in charge of the competition itself
and isresponsibldor the following:

* Conduct or supevisevehicle inspections
* Assignvolunteers
* Run drier/track personnel meeting prior to the rac

* Supevise the rae. The Seward may be the Flagman or
may appoint a Flagmamho, like the Course Marshalagcts
under his/her superision.

* \erify lap totals and scoring

The Seward obseaves the competition in pgessthe
conduct of competitors and the condition ekhicles.The
Steward has final authority on all disputesgading Eent
issues and ruleBrotests notresoled by the Seward may
be submitted to the Boal of ElectrathomAmerica(See
Forms).The Seward should be experienced with
Electrathonevents butshould not fave avehicle enteed in
the event they steward.

INSPECORS

Persons kmowledgeable of the Electrathakhicle Design

Rules and Electrathovehicle construction ray be

appointed as inspectordhe Inspector will scrutinize eacdkehicle enty for
compliance to the design rule®aticular emphasis is placed on issues of
sdety. The inspector shall use their fair judgmergading compliance to
the rules. Disputes on inspection decisions should bketato the Seward.
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