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ProjectSummary

In thedevelopingworld, washinglaundryis adif cult, time-consumingaskthatfallssolelyon
women. Mothersanddaughtergypically spend8 hourseachweekscrubbingeachpieceof their
family's clothingandwringing out the harshwashingsolutionby hand.

Paveredwashingmachinesexist, but they are impracticalin rural regions becauseunning
waterandelectricareexpensve or unavailable.Severalgroupsalreadytried to build machinegor
theseregionsbut they have beenunsuccessfulTheir machinesvereeitherexpensve to build and
repairbecausehey requireimportedpartsor they do notwasheffectively.

Ourinventionis theBicilavadora, alow cost,pedal-paveredwashingmachinethatis designed
aroundreadilyavailableparts.Its innovationis its simpledesignandits useof inexpensve plastic
barrelsand bicycle components.The Bicilavadorais reliable, easyto operateand usesno elec-
tricity. The partsare availablelocally, so Bicilavadorascanbe manufcturedandrepairedin the
communitywithoutdependingn importedgoods.

Our community partneris MayaPedal,a non-gozernmentalorganizationin Chimaltenango,
Guatemalathatcurrentlybuilds andsellspedal-peveredmachinesn their community Peoplen
Chimaltenangdave alreadyasked MayaPedalto develop a washingmachine,so the demandis
clear MayaPedals eagerto work with usto develop the Bicilavadoraandtheir communityhas
alreadyproventhatthey will accepiovel pedal-paveredtechnology After the Bicilavadoragains
acceptancen Chimaltenangowe will sharethetechnologywith peoplearoundtheworld with the
sameneed.
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1 Background

1.1 Need

In developingcountriesyural womenareamongtheleastprivileged. Womenarebothessentiato
thefamily unit andintegralto theeconomyyet they rarely have equalopportunitiedor education,
careerdevelopmentpr socialstatuswvhencomparedo men.

One factor behindthe inequality is the long list of responsibilitiesthat traditionally fall to
women.Not only do womenperformagriculturaldutiesandcarefor livestockalongsidemen,but
womenarealsoresponsibldéor mary domesticchores.Usually, new technologyimprovespeoples
ef ciency, but womenbene t lessfrom new technologyfor severalreasonsFirst, womens duties
areneglectedby technologicalmprovementefforts becauselomestiacchoresareoftenseenascul-
tural obligationsfor womensolittle effort is expendedo diminishthem.Secondforeignaidin the
form of appropriatedechnologiess unerenly distributedbecausevomenareoftenconsideredess
technicallycompetenthanmen. Factorslik e thesetendto preventthe developmentof improved
technologyfor womens uncompensatedime-consumingandlaborioustasks.

Figure 1: Womenwashinglaundryin Guatemala.Currently womenwashandwring out eachclothing
itemindividually by hand.They mustbendoverthetanksandsubmege their handsin washingsolutionfor
8 hourseachweek.

Ourteamintendsto directly addresshe plight facedoy womenby developinga pedal-paevered
washingmachine. Our target communityfor a proof-of-conceptlesignis ChimaltenangoGua-
temala.We havefoundastronglocal partnerin anon-governmentabrganizatiorcalledMayaPedal
who currentlyproducesandsellspedal-peveredmachinesor bicimaquinas.They producepedal-
poweredgrain grinders,blenders,and cement-tileshalers from unusablebicycle partsdonated
by partnerorganizationsn the US, suchasBikes-not-BombsMayaPedahasbeensuccessfuat
introducingthesepedal-paveredtechnologieso menandwomenin nearbyrural communitiesas
laborsaing devicesandasmeansf generatingncome.

Thesucces®f MayaPedab bicimaquinasis proofthatpedalpoweris effective andapplicable
to their community Womens cooperatresthat useMayaPedab blenderto make andsell fruit
drinks or aloeshampoos$n the market have actuallyrequestec pedal-paveredwashingmachine
that would allow themto spendmoretime on pro table tasksandlesstime doing chores. An
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averagewomanmay do two to threeloadsper weekfor a family of about ve childrenandher
husbandlt generallytakesatleast8 hoursof washingtime, notincludingtheextratime neededo

walk to the publicwashingreseroir or hangup clothesto dry. Additionally, while washingclothes
by hand,womenspendhoursleaningover a concretebasin. Clothesare washedby laboriously
scrubbingeachsectionof cloth over acementwashboardvith theirhandsmmersedn detegents
thatareharmfulto theskin.

A pedal-paveredwashingmachinewould allow womento washclothesfasterandwith less
strain. Whenaslked whatthey would do with their free time, womensaidthat they would try to
generaténcomeby makingcraftsor food to sell. Youngdaughtersvho help their motherswith
domesticchoresmay alsohave the opportunityto concentratenoreon their studies.Laundromat
micro-enterprisesnay even ariseif our washingmachinesare successful. Conditionsvary in
developingcountries put womenin mary regionsarewashingclothesmanuallywhile they could
bedoingmorepro table or rewardingwork elsevhere.

Severallocal organizationsacrosentralAmericaandAfrica have alreadyexpresse@ninter-
estin pedal-paveredtechnology |t is anaffordable ervironmentally-friendlyalternatve to devices
poweredby electricity or fossil fuels. Sinceit is basedon bicycle componentsthe machinescan
be manufcturedocally andrepairpartsareaffordableandreadily available. We arehopingthat
theBicilavadoradesignedo beproducecandmaintainedn ary culturewherebicycletechnology
exists,will helpto bringappropriatéechnologyandopportunitieso womenin developingnations
acrosgheworld andpave theway for otherpedal-paveredor appropriatéechnologieshatwould
helpwomen.

1.2 Prior Art

Thereare existing solutionsto the clotheswashingproblem, but no existing technologyis both
practicalandaffordablefor peoplein ourtargetcommunity Existingsolutionsareeitherdesigned
for industrializednationswith running water and electricity, or they are not practicalfor rural
settingwherereplacemenpartsaredif cult to nd.

Commercialwvashingmachine$ave existedfor mary years but they areexpensve andrequire
electricityto operate Sometimesthey areavailablein urbansettingsput theaveragegamily cannot
afford to purchaseone. In rural areascommercialwashingmachinesare not an option because
electricitymaybe unavailableor extremelyexpensve.

A numberof groups! have modi ed commercialvashingmachinego powerthemwith human
power. They attacheda pedal-drve mechanisnto the washingmachinedrum and attacheda
suspensiorsystem. This techniqueis not feasiblein rural areasof developing nationsbecause
washingmachinesandtheir old componentsreusuallydif cult to nd.

Commercialhand-crani&d washingmachinesdo exist, but they are not intendedfor continu-
oususe;they aredesignedor traveling or campingtrips. The “Wondervash” producedby The
LaundryAlternative,Inc. only washeslb of clothesandis notdesignedo hold up to therigorsof
constanuse.PricedataboutUS $50in theUS, it is likely to arrive in rural areasata muchhigher

lExample: Campus Center for Appropriate Technology at Humboldt State University - http://www.
humboldt.edu/"ccat/pedalpower/
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price,andits usewill belimited by thelack of replacemenparts.

In the past, MayaPedaklttemptedio make a pedal-peveredwashingmachinefrom locally
availablematerialsput it wasunsuccessfullThey built aprototypewith averticalaxisagitator(See
Figure 2), but it did not washclotheswell, it did not have spindry capabilityandit consumed
a greatdeal of water Although MayaPedakecognizegshe demandfor pedal-peveredwashing
machinejt doesnot have theresource®r time to design prototypingandre ne anew device.

Figure2: MayaPedas prototypewashingmachineshavs thatdemandexists, but it is dif®cult to useand
it damageglothing.

2 Innovation

Clotheswashingis very speci ¢ to particularcultures,but mostculturesperformthe taskin the
sameway. In almostall underdgelopedrural areaswomenwashclothesby hand,usingcold or
lukewarmwaterthatthey carryfrom ariveror pull up from awell.

Existing technologiedor washingclothesdo not work well in underdeelopedrural areas.
Lack of electricity make poweredmachinesunusable.Dif cult transportatiordueto poor road
conditionsor just geographicatlistancexreateproblemswith importeddevicesthat might need
replacemenpartsor maintenanceepairs.

Our Bicilavadorais novel becausdt solvestheclotheswashingproblemin anef cient, afford-
ableandpracticalway. To our knowledge,no onehassuccessfullybuilt a washingmachinewith
thesegoalsin mind.

2.1 Mechanical Design

Our designresemblesa commerciallyavailable horizontalaxis washer The inner drum which

holdsthe clothesis currently constructedby modifying a plastic utility tub. Tubslike theseare
widely availablein Guatemalabut couldeasilybesubstitutedor othertypesof buckets,perforated
sheetmetalor mesh,dependingn availability. Theinnerdrumis perforatedsothatspinningthe

drumwill extract waterfrom the garments. Thereare alsothreetriangular ns insidethe inner
drumthatagitatethe clothesduringthe washcycle.
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The main structureof the machineconsistsof a simpletube frame. The frame canbe built
by modifying an existing bicycle frame. The innerdrumis mountedon onesideof a pedalshatft.
Rotationalforceturnsthe drumvia a drive gearattachedo the oppositesideof the pedalshaft. A
bicycle chainconnectshe gearat the drumto a setof pedalsmountedon the Bicilavadoraframe.
Thepedalsaremountedcloseto thegroundsothattheoperatorcanpedalthemachinewhile seated
in aregularchair

Thereis anouterbarrelthatsurroundgheinnerdrumandcontainsall thewater In our current
design,the outerbarrelis constructedusinga commonplasticoil drum. The operatorioadsand
unloadsclothingfrom theinnerdrumthrougha cutouton the sideof theouterbarrel. The operator
drainsthe soafy waterandrinsewaterby openinga drainvalueat the bottomof the barrel.

A cornvenientfeatureof the Bicilavadorais the optionaltablemountedabove the structure.The
operatorcanuseherhandsto do manualwork like weasing while pedalingthe machine.Women
in Chimaltenang@xpressednterestin this particularfeature.

2.2 Easeof Use

Our Bicilavadorawill be easyto useby youngerandolder women. After loadingthe machine,
washingrequiresthreecycles. Betweeneachcycle, the drum spinsquickly to drav the waterout

of the clothing, asit drainsout of thedrum. In the rst cycle, wateranddetegentare addedto

the drum. The operatorpedalsthe machinefor roughly 25 minutes,spins,anddrainsthe water

The next two cyclesarerinsecycles. In eachrinsecycle, the operatormpourscleanwaterinto the
machine,pedalsfor 10 minutes,spins,drainsthe drum. After the lastrinse cycle, the operator
spinstheclothesdry andsaresthe slightly soay waterfor the next washcycle.

Ourresearchnto existing washersandour earlierprototypesndicatethatthe power required
for washingandspinningis relatively low. We demonstratethatit is notdif cult to spina perfo-
ratedplasticdrum up to extractionspeedswith clothesinside. For theseexperimentswe useda
gearedransmissiorirom a bicycle.

Both youngerandolderwomencangenerateenoughpower for the washandspin cycles. We
estimatethis power to be 50-75watts. While familiarity with pedalingin generalandthe machine
in particularwill reducethe effort expendedoy the user no prior experiencewill be necessaryor
its operation. The ability to changegearingratioswill allow somelevel of tuning to individual
usersandalsoallow for shorterwashtimeswith more power input or corverselylessstrenuous
operationf theusercanpedalfor alongeramountof time.

2.3 Justi cation

Ef cient : It is much more efcient to wash clothesusing the Bicilavadorathan to use
the manualwashingtanks. The Bicilavadorawashesand driesmary clothesconcurrently
whereagachitem mustbewashedndividually in thewashtank.

The Bicilavadoraalso requiresless enegy when comparedto vertical axis washingma-
chines.Thehorizontalaxis of rotationin the Bicilavadorausedesspower becausét rotates
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continuouslywithout changingdirections. The operatordoesnot needto combatthe mo-
mentumanddragforcesof abarrelfull of water

TheBicilavadorais alsomorecomfortableto usethanthewashingtanks.The operatordoes
not needto leanover the washingtankandsubmege herhandsin the soafy water Instead,
the operatorsits on the Bicilavadoras seatandpedalsmostof thetime. Sheonly needgyet
upto loadthemachine changehewaterandunloadthe machine.Thisleavesherhandgree
to work on makingcraftsandkeepsthemout of the harmfuldetegent.

Aff ordable: Thetargetbuyer for our Bicilavadorais an entirecommunityin contrastto a
singlefamily. A naturallocationto install a Bicilavadorais at the public washingstations.
The womenalreadyusethe washingstationsand they will be ableto sharethe washing
machineamongthe entirecommunity(Sed-igure 1. With a commonwashingmachine an
individual family will not needspenda large sumof moneg/ for a homewashingmachine.
Thosewho would not normally be ableto afford sucha device would be ableto useonefor

freeor for asmallfee.

A Bicilavadorais alsoinexpensveto operatdbecauséheuserdoesnotneedo payfor power.
This is especiallyimportantin placeslike Chimaltenangowhereelectricity is extremely
expensve.

MayaPedatecevesits bicycle partsasdonationswe have minimizedthe useof otherma-
terialslik e angleiron andwoodto reducethe costto theendcustomer

Easyto Build and Maintain: Unlike arny of the otheralternatves, the Bicilavadorauses
locally availablematerialsor regycled bicycle parts.It canbe producedn ary areathathas
prevalentbicycletechnologyandthingslik e plasticbuckets. Sincethepartsarewidely avail-
able,the Bicilavadoracansene asa basisfor local entrepreneurt startmicro-enterprises
which would stimulatethelocal economy

Anotheradvantageof usinglocally availablepartsis thatthe Bicilavadorais easyto repair
It is mechanicallysimpleenoughthatary bicycle repairshopwould be ableto servicethe
pedal-drve.

Implementation

3.1 Work to date

Our teamhasbeendeveloping a prototypeBicilavadorafor proof of conceptin the MIT D-Lab
class.Currently we have a mockup prototypewith ainnerdrum,outerdrumandpedalingmech-
anism.We have alsovisitedthe Chimaltenangdocationandintervienedlocal peopleabouttheir
interestin aBicilavadora.
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3.2 Implementation Plan & Timeline

Goingforward,we mustcompleteour rst prototypeof theBicilavadoraandwork outthetechnical
challenges.After we have a working prototype,we intendto travel to Chimaltenangand build

a prototypewith thelocally available parts. With this secondorototype,we will run a smalltrial

periodwith oneof thelocalwomens groups.We will collecttheirfeedbackandreviseourdesign.
We will thenrun alargerscaletrial periodandplacea Bicilavadoraat the public washingstation.
Dependingon thefeedbackrom this trial period,we mayneedto revisethe designagain.

To transferthe technologyto MayaPedalwe will write a productionmanualthat contains
fabricationtechniqguesandanoperatingmanual.MayaPedaWill be ableto continueconstructing
Bicilavadorafor theirhomecommunityafterwe depart.For adetailedaccounof ourtimeline,see
Tablel.

If ourwork with MayaPedais successfulywe will try to distributethe Bicilavadorapedalpow-
eredtechnologyto otherplacesn CentralAmericaandAfrica whereothergroupshave expressea
stronginterestin pedal-pevertechnology To ensurehatthesesiteshave theinfrastructureo pro-
ducebicimaquinasywe will implementthetraining programanddistributethe productionmanuals
throughBikesNot Bombs,a Boston-basedrganizationthatdonatesusedbicyclesto developing
nations.

Date | StageCompleted

Initial Prototype

5-27-05| CompleteFirst Prototype

6-03-05| Write documentatioffior ®rst prototype
First Trial

6-09-05| Departfor Guatemala

6-17-05| Build secondorototypeusinglocal parts
6-20-05| Install prototypein womens cooperatie
7-01-05| Getfeedbaclduring®rsttrial

7-04-05| Findincompatibilities

7-04-05| ReviseDesign

Secondlrial

7-08-05| Build threenew prototypes

7-08-05| Hire aninstructorfrom ®rsttrial to demonstratevasherat washingstation
7-10-05| Install prototypein public washingstation
7-12-05] Install prototypesn morecooperaties
7-29-05| Getfeedbaclduringsecondrial
8-01-05| ReviseDesign

Tedhnolayy Transfer

8-05-05| Write afabricationmanual

8-07-05| Write ausermanual

8-11-05| Teachatechnicianto build the Bicilavadora

Tablel: Timetablefor Bicilavadoratrials. Datesaredeadlines.
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3.3 Challenges

One of the main challengeswve facein introducingthe pedal-peveredwashingmachineis cost.
The machinemustbeinexpensve andeasyto build if it will be adoptednto the community We
recognizedhis needanddesignedhe machinefrom the startwith low costin mind. Themachine
will only containpartsthatarereadily availablein Guatemala.This eliminatesthe needto order
or import componentgust for the washingmachine. The machinealsousesbicycle partsfor all
the precisionparts. Thesepartsarevery inexpensve becauséMayaPedahasa surplusof unused
bicycle parts.

Anotherchallengenve mayfaceis acceptancento thecommunity Thepedal-paveredwashing
machineis quite differentfrom the community’s currentmethodof washingclothes;the commu-
nity may bereluctantto try the nev machine.To helpencouragehe adoptionof the washingma-
chine,wewill runmultipletrials with localwomensowe canadjustthedesignto meettheirneeds.
We will run thetrial periodswith groupslike the womens cooperatre who are alreadyfamiliar
with pedalpowveredmachinesthey have alreadyprovedthey arewilling to try new technologies.
If womenin the cooperatre acceptandusethe machinesthenthey will sene asspoles-people
for the new machinein their local community Their supportwill greatlyincreasethe credibility
of themachinesothatlocal peoplewill bewilling totry it.

3.4 Support Network
Mario Juarezis theadministratorspoles-persomnd nancial manageof MayaPedal.

Carlos is the singletechnicianandengineerat MayaPedal He hasdesignedandbuilt most
of the MayaPedaimachines.

Carl Kurz is helpingus spreadpedal-paveredtechnology He is the founderof BikesNot
Bombsandhe is a partnerin the Maya Pedalorganization. He hasexperiencesettingup
bicycle distribution sitesin developingnations.

Allen Armstr ong is our teams advisorfrom the MIT D-lab class.He is anMIT alumnus
who designedicycle brakesthatwork well in wet weatherconditions.He alsohasexperi-
encewith recumbenbicycles.

Kurt Kornbluth hastaughtourteamaboutsmallscalemanugcturingandtrainingfor third-
world workers. He has10 yearsof experiencesettingup wheelchairshopsall over Africa
andCentralAmericawith Whirlwind Wheelchairs.He designedhe jig for the Whirlwind
wheelchair

Gwyndaf Jonesis helping our teamwith small scalemanugcturing. He is experienced
in the Toyota productionmodel,and cofoundedVierlin Metalworks, a commercialbicycle
manufcturingcompary.

David Gordon Wilson is a humanpower expert and the authorof Bicycle Science the
authoritatve guide and comprehensie referencefor anything having to do with bicycles.
Heis theof cial advisortotheMIT studentMayaPedateam.
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ltem Estimated cost
Flight Expenses $600
Housing(1 person2 months) $380
Food $300
PrototypingMaterials

—onepre-summeprototype $250

—4-5 prototypedocally $1000
Equipment

—welder $500

—weldingsupplieg(gas,wire, electricity) $400

—handtools $300
Electricity $100
TrainingLocal Manufacturer(2 weeks) $140
Local publicity materials $300
Localinstructionpackages $200
Compensatindgrocal Trainer/ Publicizer(10 days) $50
Post-Summebocumentation $300
Total Cost \ $4820

Table2: PredictedBudget

4 Budget

The supportof an IDEAS award will make it possiblefor our teamto nish developingthe Bi-

cilavadoraandto performtrial runsto re ne its design. It is unrealisticto believe we candesign
an appropriatewashingmachinewithout input andtestingfrom our target community With an
IDEAS award,we will beableto travel to Chimaltenang@andperformrealisticuserstudiessothat
we canre ne the Bicilavadoraandmaximizeits ultimateimpact. An IDEAS awardwill alsoen-
ableourteamto fully documenburdesignandallow usto sharet with othercommunitieoutside
of GuatemalaSeeTable2 for adetailedbudget.

5 Community Connection& Impact

Ourcommunitypartneilis MayaPedalanon-gorernmentabrganizationin ChimaltenangoiGuatemala.
MayaPedahasbeenworking with their local peoplefor severalyears,building andselling pedal
poweredmachines. The communityis acceptingof pedal-peveredmachinesandthe machines
have becomesxtremelypopular

MayaPedahasestablishegartnershipsvith severalcommunityorganizationsincludingwomens
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supportgroups.During our Marchtrip to Guatemalawe visited oneof thesegroups,namelyMu-
jeresenAccion. The Mujerescurrentlyusepedal-peveredmachinesn their groupandarewilling

to try new pedal-paveredmachinesDuring our visit, we aslkedthe Mujeresif they would beable
to usea mechanicalvashingmachine. They werevery excited andsupportve becausehey nor-
mally spendLOhourswashingeachloadof clothing. They assuredisthatary time they couldsave
doinglaundrywould be usedfor otherproductve tasks.Womens groupslik e the Mujereswill be
importantfor the succes®f our projectbecausehey will give usconstructve feedbackandhelp
to introducethe Bicilavadorato otherwomenin the community

MayaPedaklso hasstrongties to their customersmary of whom are extremely supportve
of pedal-paver technologyandopento new ideas. We will usetheir social network to help us
introducethe Bicilavadorato the community For example the executive supervisolat MayaPedal
introducedusto the mayorof Chimaltenangauringour trip. He wasextremelyinterestedn our
work, andpromisedo helpusin ary way thathe could. He will beavaluableresourcegspecially
sincehe canhelpusto adwertisethewashemachinethroughlocal nevspaperandradiostations.

The target populationfor the Bicilavadorawill be the womenin the community They spend
severalhourseachday washingclothes. Thework is dif cult andrequiresthemto immersetheir
handsin harshchemicalsfor long periodsof time. The washingmachinewill be designedso
thatthey mustonly load the clothes,waterandsoapthenpedal. Contactwith chemicalswill be
limited. Thewashemachinewill bemoreef cient thanhandwashingsothatthetaskwill require
lessenegy andalsoallow thewomento maintainamorecomfortableposition. Theextratime that
they save will allow themto spendmoretime attendingto their otherresponsibilitiesMany of the
womenalsowork in smalltiendasor selltheirhomemadegoodsat markets. Extratime mayallow
themto earnmoremoney to supporthemseles,or give themfreetime to improve themseles.

Althoughwe are rst introducingthe Bicilavadorato Chimaltenangathe technologyis useful
in otherregionsaswell. We will distributethe Bicilavadoratechnologyto otherplacesin Central
AmericaandAfrica wherepeoplehave expressed stronginterestin pedal-pever technology To
ensurethat thesesites have the infrastructureto producebicimaquinas,we will implementthe
trainingprogramanddistributethe productionmanualghroughBikesNot Bombs,a Boston-based
organizationthatdonatesisedbicyclesto developingnations.

We expectthat othergroupswill bene t from our work with pedal-pever. While we arein
Guatemalaye planto work closelywith themachinistat MayaPedato helphim improve histech-
niquesandoverall manugacturingmethods.In orderto accommodatéhe additionalBicilavadora
machinewe will eitherhaveto teachMayaPedat machinisthow to make thenew productor train
anothemersono weld. If we teachthe currentmachinistthenwe will alsobeableto improve his
welding techniquesand help him to work fasterandmoreef ciently. If we train anotherperson,
thenMayaPedalvill bene t by having anothertrainedmachinist.
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6 TeamMembers

TeresaBaker is a rst yeargrad studentin MechanicalEngineering. Sheworked on the
Kinkajou as part of the MIT courseProductDesign(2.009). Sheis interestedn enegy
ef ciency and sustainability Her thesisprojectincludesbuilding apparatugo freezeice
creamwith reducedenegy consumption. Throughseminardn appropriateechnologyat
MIT andvolunteeringat CASFAR andBikes-Not-Bombsshehasbeenexposedo thevaried
needsof communitiesandwaysto interacteffectively.

Stephanidalquistis a secondyearmasters studenin TechnologyandPolicy with a back-

groundin chemicalengineering SB '02) andmaterialsscience(M.Eng'03). Her graduate
thesisis on opportunitiedor technicaldevelopmentn theinterior of Brazil, andsheworked

for the MIT Lab for Manufacturingand Productvity studyingcorventionalmanufcturing
techniquedike machiningand casting. She speaksSpanishlike a Castilian,and spenta

summerstudyingat the University of Havana.

Kimberly Harrisonis a sophomordn MechanicalEngineering(classof '07). Sheis also
interestedn electricalengineering programmingand biology. Sheis fairly pro cient in
basicSpanish.Throughworkshopsin the EdgertonCenter Pappalardcand LMP machine
shop, shehasbecomewell acquaintedvith commonmachineshoptools. Shehashada
wide-rangeof technicalexperienceghroughvariousinternshipsin engineeringrms and
laboratories:materialstesting, AutoCAD and SolidWbrks, enegy ef ciency, and product
designandmanufcture.

RaduRadutais a seniorin Aeronauticsand Astronauticswho is deeplyinterestedn ap-
propriatetechnologiesgspeciallylocal fabrication. He hasmechanicakngineeringdesign
experienceandsomeexperiencavith small-scalananufcturingandbicycle mechanicsHe
is currentlyenrolledin the D-Lab classdevelopinga pedal-paveredwashingmachineto be
manufcturedat MayaPedalandcurrentlylearningSpanish.

Jessica/echakulis anundegraduateseniorin MechanicaEngineeringwhois passionately
pursuingfurthereducatioranda careerin sustainablénternationaldevelopmentandappro-
priatetechnologiesSheis now partof theteamworking on designingandbuilding the rst
pedal-paveredwashingmachineprototype.Her primary contributionto Bicilavadorawould
be engineeringskills in design,machining,CAD, brazing,andwelding. Sheknows basic
Spanishfrom four yearsof studyin high school,andis studyingindependentlyo improve
herengineeringzocalulary andverbalcommunication.

AlexanderYip is a third yearPh.D.studentin EECS.He hashada passiorfor sustainable
developmentindbicyclesfor mary years.He hasyearsof practicalexperiencewith bicycles,
including everythingfrom minor repairsto brazingbicycles framestogetherstartingwith
tubes. He is an alumnusof the Designthat Mattersseminarwherehe worked on a hand-
operatedoeanutshellingmachine. He earnedhis S.B. from MIT in 2001,andhis M.Eng
from MIT in 2002andhasbasicSpanistskills.



