
Bicilavadora
ThePedal-PoweredWashingMachine

IDEAS 2005Proposal

TeresaBaker, StephanieDalquist,Kimberly Harrison,
RaduRaduta,JessicaVechakul,AlexanderYip

ProjectSummary

In thedevelopingworld,washinglaundryis adif�cult, time-consumingtaskthatfallssolelyon
women.Mothersanddaughterstypically spend8 hourseachweekscrubbingeachpieceof their
family'sclothingandwringingout theharshwashingsolutionby hand.

Poweredwashingmachinesexist, but they are impracticalin rural regionsbecauserunning
waterandelectricareexpensiveor unavailable.Severalgroupsalreadytried to build machinesfor
theseregionsbut they havebeenunsuccessful.Theirmachineswereeitherexpensive to build and
repairbecausethey requireimportedpartsor they donotwasheffectively.

Our inventionis theBicilavadora, a low cost,pedal-poweredwashingmachinethatis designed
aroundreadilyavailableparts.Its innovationis its simpledesignandits useof inexpensiveplastic
barrelsandbicycle components.The Bicilavadorais reliable,easyto operateandusesno elec-
tricity. Thepartsareavailablelocally, so Bicilavadorascanbe manufacturedandrepairedin the
communitywithoutdependingon importedgoods.

Our communitypartneris MayaPedal,a non-governmentalorganizationin Chimaltenango,
Guatemala,thatcurrentlybuilds andsellspedal-poweredmachinesin their community. Peoplein
Chimaltenangohave alreadyasked MayaPedalto develop a washingmachine,so the demandis
clear. MayaPedalis eagerto work with us to develop the Bicilavadoraandtheir communityhas
alreadyproventhatthey will acceptnovel pedal-poweredtechnology. After theBicilavadoragains
acceptancein Chimaltenango,wewill sharethetechnologywith peoplearoundtheworld with the
sameneed.
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1 Background

1.1 Need

In developingcountries,rural womenareamongtheleastprivileged.Womenarebothessentialto
thefamily unit andintegral to theeconomy, yet they rarelyhaveequalopportunitiesfor education,
careerdevelopment,or socialstatuswhencomparedto men.

One factor behindthe inequality is the long list of responsibilitiesthat traditionally fall to
women.Not only do womenperformagriculturaldutiesandcarefor livestockalongsidemen,but
womenarealsoresponsiblefor many domesticchores.Usually, new technologyimprovespeople's
ef�ciency, but womenbene�t lessfrom new technologyfor severalreasons.First,women'sduties
areneglectedby technologicalimprovementeffortsbecausedomesticchoresareoftenseenascul-
turalobligationsfor womensolittle effort is expendedto diminishthem.Second,foreignaidin the
form of appropriatetechnologiesis unevenlydistributedbecausewomenareoftenconsideredless
technicallycompetentthanmen. Factorslike thesetendto prevent thedevelopmentof improved
technologyfor women'suncompensated,time-consuming,andlaborioustasks.

Figure1: Womenwashinglaundry in Guatemala.Currently, womenwashandwring out eachclothing
itemindividually by hand.They mustbendover thetanksandsubmergetheirhandsin washingsolutionfor
8 hourseachweek.

Ourteamintendsto directlyaddresstheplight facedby womenby developingapedal-powered
washingmachine.Our target communityfor a proof-of-conceptdesignis Chimaltenango,Gua-
temala.Wehavefoundastronglocalpartnerin anon-governmentalorganizationcalledMayaPedal
who currentlyproducesandsellspedal-poweredmachines,or bicimáquinas.They producepedal-
poweredgrain grinders,blenders,and cement-tileshakers from unusablebicycle partsdonated
by partnerorganizationsin theUS, suchasBikes-not-Bombs.MayaPedalhasbeensuccessfulat
introducingthesepedal-poweredtechnologiesto menandwomenin nearbyrural communitiesas
laborsaving devicesandasmeansof generatingincome.

Thesuccessof MayaPedal'sbicimáquinasis proof thatpedalpower is effectiveandapplicable
to their community. Women's cooperativesthat useMayaPedal's blenderto make andsell fruit
drinksor aloeshampoosin themarket have actuallyrequesteda pedal-poweredwashingmachine
that would allow themto spendmore time on pro�table tasksand lesstime doing chores. An
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averagewomanmay do two to threeloadsper weekfor a family of about� ve childrenandher
husband.It generallytakesat least8 hoursof washingtime,not includingtheextra timeneededto
walk to thepublicwashingreservoir or hangupclothesto dry. Additionally, while washingclothes
by hand,womenspendhoursleaningover a concretebasin. Clothesarewashedby laboriously
scrubbingeachsectionof clothovera cementwashboardwith their handsimmersedin detergents
thatareharmfulto theskin.

A pedal-poweredwashingmachinewould allow womento washclothesfasterandwith less
strain. Whenasked what they would do with their free time, womensaidthat they would try to
generateincomeby makingcraftsor food to sell. Youngdaughterswho help their motherswith
domesticchoresmayalsohave theopportunityto concentratemoreon their studies.Laundromat
micro-enterprisesmay even arise if our washingmachinesare successful. Conditionsvary in
developingcountries,but womenin many regionsarewashingclothesmanuallywhile they could
bedoingmorepro�table or rewardingwork elsewhere.

SeverallocalorganizationsacrossCentralAmericaandAfrica havealreadyexpressedaninter-
estin pedal-poweredtechnology. It isanaffordable,environmentally-friendlyalternativetodevices
poweredby electricityor fossil fuels. Sinceit is basedon bicycle components,themachinescan
bemanufacturedlocally andrepairpartsareaffordableandreadilyavailable. We arehopingthat
theBicilavadora,designedto beproducedandmaintainedin any culturewherebicycletechnology
exists,will helpto bringappropriatetechnologyandopportunitiesto womenin developingnations
acrosstheworld andpavetheway for otherpedal-poweredor appropriatetechnologiesthatwould
helpwomen.

1.2 Prior Art

Thereareexisting solutionsto the clotheswashingproblem,but no existing technologyis both
practicalandaffordablefor peoplein our targetcommunity. Existingsolutionsareeitherdesigned
for industrializednationswith running water and electricity, or they are not practical for rural
settingwherereplacementpartsaredif�cult to �nd.

Commercialwashingmachineshaveexistedfor many years,but they areexpensiveandrequire
electricitytooperate.Sometimes,they areavailablein urbansettings,but theaveragefamilycannot
afford to purchaseone. In rural areas,commercialwashingmachinesarenot an option because
electricitymaybeunavailableor extremelyexpensive.

A numberof groups1 havemodi�ed commercialwashingmachinesto powerthemwith human
power. They attacheda pedal-drive mechanismto the washingmachinedrum and attacheda
suspensionsystem. This techniqueis not feasiblein rural areasof developingnationsbecause
washingmachinesandtheirold componentsareusuallydif�cult to �nd.

Commercialhand-cranked washingmachinesdo exist, but they arenot intendedfor continu-
oususe;they aredesignedfor traveling or campingtrips. The “Wonderwash” producedby The
LaundryAlternative,Inc. only washes5lb of clothesandis notdesignedto holdupto therigorsof
constantuse.PricedataboutUS$50in theUS, it is likely to arrive in ruralareasatamuchhigher

1Example: CampusCenter for Appropriate Technology at Humboldt State University - http://www.
humboldt.edu/˜ccat/pedalpower/
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price,andits usewill belimited by thelackof replacementparts.
In the past,MayaPedalattemptedto make a pedal-poweredwashingmachinefrom locally

availablematerials,but it wasunsuccessful.They built aprototypewith averticalaxisagitator(See
Figure2), but it did not washclotheswell, it did not have spin dry capabilityand it consumed
a greatdealof water. Although MayaPedalrecognizesthe demandfor pedal-poweredwashing
machine,it doesnothave theresourcesor time to design,prototypingandre�ne anew device.

Figure2: MayaPedal's prototypewashingmachineshows thatdemandexists,but it is dif®cult to useand
it damagesclothing.

2 Innovation

Clotheswashingis very speci�c to particularcultures,but mostculturesperformthe taskin the
sameway. In almostall underdevelopedrural areas,womenwashclothesby hand,usingcold or
lukewarmwaterthatthey carryfrom a riveror pull up from awell.

Existing technologiesfor washingclothesdo not work well in underdevelopedrural areas.
Lack of electricity make poweredmachinesunusable.Dif �cult transportationdue to poor road
conditionsor just geographicaldistancescreateproblemswith importeddevicesthatmight need
replacementpartsor maintenancerepairs.

OurBicilavadorais novel becauseit solvestheclotheswashingproblemin anef�cient, afford-
ableandpracticalway. To our knowledge,no onehassuccessfullybuilt a washingmachinewith
thesegoalsin mind.

2.1 MechanicalDesign

Our designresemblesa commerciallyavailablehorizontalaxis washer. The inner drum which
holdsthe clothesis currentlyconstructedby modifying a plasticutility tub. Tubslike theseare
widely availablein Guatemala,but couldeasilybesubstitutedfor othertypesof buckets,perforated
sheetmetalor mesh,dependingon availability. Theinnerdrumis perforated,sothatspinningthe
drum will extract water from the garments.Therearealsothreetriangular�ns insidethe inner
drumthatagitatetheclothesduringthewashcycle.
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The main structureof the machineconsistsof a simpletubeframe. The framecanbe built
by modifying anexisting bicycle frame.Theinnerdrumis mountedon onesideof a pedalshaft.
Rotationalforceturnsthedrumvia a drivegearattachedto theoppositesideof thepedalshaft.A
bicycle chainconnectsthegearat thedrumto a setof pedalsmountedon theBicilavadoraframe.
Thepedalsaremountedcloseto thegroundsothattheoperatorcanpedalthemachinewhile seated
in a regularchair.

Thereis anouterbarrelthatsurroundstheinnerdrumandcontainsall thewater. In ourcurrent
design,the outerbarrelis constructedusinga commonplasticoil drum. Theoperatorloadsand
unloadsclothingfrom theinnerdrumthroughacutoutonthesideof theouterbarrel.Theoperator
drainsthesoapy waterandrinsewaterby openingadrainvalueat thebottomof thebarrel.

A convenientfeatureof theBicilavadorais theoptionaltablemountedabovethestructure.The
operatorcanuseherhandsto do manualwork like weaving while pedalingthemachine.Women
in Chimaltenangoexpressedinterestin thisparticularfeature.

2.2 Easeof Use

Our Bicilavadorawill be easyto useby youngerandolder women. After loadingthe machine,
washingrequiresthreecycles. Betweeneachcycle, thedrumspinsquickly to draw thewaterout
of the clothing,asit drainsout of the drum. In the �rst cycle, wateranddetergentareaddedto
the drum. The operatorpedalsthe machinefor roughly 25 minutes,spins,anddrainsthe water.
Thenext two cyclesarerinsecycles. In eachrinsecycle, theoperatorpourscleanwaterinto the
machine,pedalsfor 10 minutes,spins,drainsthe drum. After the last rinsecycle, the operator
spinstheclothesdry andsavestheslightly soapy waterfor thenext washcycle.

Our researchinto existing washersandour earlierprototypesindicatethat thepower required
for washingandspinningis relatively low. We demonstratedthatit is not dif�cult to spina perfo-
ratedplasticdrumup to extractionspeedswith clothesinside. For theseexperiments,we useda
gearedtransmissionfrom abicycle.

Both youngerandolderwomencangenerateenoughpower for thewashandspincycles.We
estimatethispower to be50-75watts.While familiarity with pedalingin generalandthemachine
in particularwill reducetheeffort expendedby theuser, no prior experiencewill benecessaryfor
its operation.The ability to changegearingratioswill allow somelevel of tuning to individual
usersandalsoallow for shorterwashtimeswith morepower input or converselylessstrenuous
operationif theusercanpedalfor a longeramountof time.

2.3 Justi�cation

� Ef�cient : It is much more ef�cient to wash clothesusing the Bicilavadorathan to use
the manualwashingtanks. The Bicilavadorawashesanddriesmany clothesconcurrently
whereaseachitemmustbewashedindividually in thewashtank.

The Bicilavadoraalso requireslessenergy when comparedto vertical axis washingma-
chines.Thehorizontalaxisof rotationin theBicilavadorauseslesspowerbecauseit rotates
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continuouslywithout changingdirections. The operatordoesnot needto combatthe mo-
mentumanddragforcesof abarrelfull of water.

TheBicilavadorais alsomorecomfortableto usethanthewashingtanks.Theoperatordoes
not needto leanover thewashingtankandsubmergeherhandsin thesoapy water. Instead,
theoperatorsitson theBicilavadora's seatandpedalsmostof thetime. Sheonly needsget
upto loadthemachine,changethewaterandunloadthemachine.This leavesherhandsfree
to work onmakingcraftsandkeepsthemoutof theharmfuldetergent.

� Aff ordable: The target buyer for our Bicilavadorais an entirecommunityin contrastto a
singlefamily. A naturallocationto install a Bicilavadorais at thepublic washingstations.
The womenalreadyusethe washingstationsand they will be able to sharethe washing
machineamongtheentirecommunity(SeeFigure1. With a commonwashingmachine,an
individual family will not needspenda large sumof money for a homewashingmachine.
Thosewho wouldnot normallybeableto afford sucha device would beableto useonefor
freeor for asmallfee.

A Bicilavadoraisalsoinexpensivetooperatebecausetheuserdoesnotneedtopayfor power.
This is especiallyimportantin placeslike Chimaltenango,whereelectricity is extremely
expensive.

MayaPedalreceivesits bicycle partsasdonations,we have minimizedtheuseof otherma-
terialslikeangleiron andwoodto reducethecostto theendcustomer.

� Easy to Build and Maintain : Unlike any of the otheralternatives,the Bicilavadorauses
locally availablematerialsor recycledbicycleparts.It canbeproducedin any areathathas
prevalentbicycletechnologyandthingslikeplasticbuckets.Sincethepartsarewidely avail-
able,theBicilavadoracanserve asa basisfor local entrepreneursto startmicro-enterprises
whichwouldstimulatethelocal economy.

Anotheradvantageof usinglocally availablepartsis that theBicilavadorais easyto repair.
It is mechanicallysimpleenoughthatany bicycle repairshopwould be ableto servicethe
pedal-drive.

3 Implementation

3.1 Work to date

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

Goingforward,wemustcompleteour�rst prototypeof theBicilavadoraandworkoutthetechnical
challenges.After we have a working prototype,we intendto travel to Chimaltenangoandbuild
a prototypewith the locally availableparts.With this secondprototype,we will run a small trial
periodwith oneof thelocalwomen'sgroups.Wewill collecttheir feedbackandreviseourdesign.
We will thenrun a largerscaletrial periodandplacea Bicilavadoraat thepublic washingstation.
Dependingon thefeedbackfrom this trial period,wemayneedto revisethedesignagain.

To transferthe technologyto MayaPedal,we will write a productionmanualthat contains
fabricationtechniquesandanoperatingmanual.MayaPedalwill beableto continueconstructing
Bicilavadorafor theirhomecommunityafterwedepart.For adetailedaccountof our timeline,see
Table1.

If ourwork with MayaPedalis successful,wewill try to distributetheBicilavadorapedalpow-
eredtechnologytootherplacesin CentralAmericaandAfrica whereothergroupshaveexpresseda
stronginterestin pedal-power technology. To ensurethatthesesiteshave theinfrastructureto pro-
ducebicimáquinas,wewill implementthetrainingprogramanddistributetheproductionmanuals
throughBikesNot Bombs,a Boston-basedorganizationthatdonatesusedbicyclesto developing
nations.

Date StageCompleted
Initial Prototype

5-27-05 CompleteFirstPrototype
6-03-05 Write documentationfor ®rst prototype

First Trial
6-09-05 Departfor Guatemala
6-17-05 Build secondprototypeusinglocal parts
6-20-05 Install prototypein women's cooperative
7-01-05 Getfeedbackduring®rst trial
7-04-05 Find incompatibilities
7-04-05 ReviseDesign

SecondTrial
7-08-05 Build threenew prototypes
7-08-05 Hire aninstructorfrom ®rst trial to demonstratewasheratwashingstation
7-10-05 Install prototypein publicwashingstation
7-12-05 Install prototypesin morecooperatives
7-29-05 Getfeedbackduringsecondtrial
8-01-05 ReviseDesign

Technology Transfer
8-05-05 Write a fabricationmanual
8-07-05 Write ausermanual
8-11-05 Teacha technicianto build theBicilavadora

Table1: Timetablefor Bicilavadoratrials. Datesaredeadlines.
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3.3 Challenges

Oneof the main challengeswe facein introducingthe pedal-poweredwashingmachineis cost.
Themachinemustbeinexpensive andeasyto build if it will beadoptedinto thecommunity. We
recognizedthisneedanddesignedthemachinefrom thestartwith low costin mind. Themachine
will only containpartsthatarereadilyavailablein Guatemala.This eliminatestheneedto order
or import componentsjust for thewashingmachine.The machinealsousesbicycle partsfor all
theprecisionparts.Thesepartsarevery inexpensivebecauseMayaPedalhasa surplusof unused
bicycleparts.

Anotherchallengewemayfaceis acceptanceinto thecommunity. Thepedal-poweredwashing
machineis quitedifferentfrom thecommunity's currentmethodof washingclothes;thecommu-
nity maybereluctantto try thenew machine.To helpencouragetheadoptionof thewashingma-
chine,wewill runmultipletrialswith localwomensowecanadjustthedesignto meettheirneeds.
We will run the trial periodswith groupslike the women's cooperative who arealreadyfamiliar
with pedalpoweredmachines;they have alreadyprovedthey arewilling to try new technologies.
If womenin the cooperative acceptandusethe machines,thenthey will serve asspokes-people
for thenew machinein their local community. Their supportwill greatlyincreasethecredibility
of themachinesothatlocalpeoplewill bewilling to try it.

3.4 Support Network

� Mario Juarezis theadministrator, spokes-personand�nancial managerof MayaPedal.

� Carlos is thesingletechnicianandengineerat MayaPedal.He hasdesignedandbuilt most
of theMayaPedalmachines.

� Carl Kurz is helpingusspreadpedal-poweredtechnology. He is thefounderof BikesNot
Bombsandhe is a partnerin the Maya Pedalorganization. He hasexperiencesettingup
bicycledistributionsitesin developingnations.

� Allen Armstr ong is our team's advisorfrom theMIT D-lab class.He is anMIT alumnus
who designedbicycle brakesthatwork well in wet weatherconditions.He alsohasexperi-
encewith recumbentbicycles.

� Kurt Kornbluth hastaughtour teamaboutsmallscalemanufacturingandtrainingfor third-
world workers. He has10 yearsof experiencesettingup wheelchairshopsall over Africa
andCentralAmericawith Whirlwind Wheelchairs.He designedthe jig for theWhirlwind
wheelchair.

� Gwyndaf Jonesis helping our teamwith small scalemanufacturing. He is experienced
in the Toyotaproductionmodel,andcofoundedMerlin Metalworks,a commercialbicycle
manufacturingcompany.

� David Gordon Wilson is a humanpower expert and the authorof Bicycle Science, the
authoritative guideandcomprehensive referencefor anything having to do with bicycles.
He is theof�cial advisorto theMIT studentMayaPedalteam.
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Item Estimatedcost
Flight Expenses $600
Housing(1 person,2 months) $380
Food $300

PrototypingMaterials
– onepre-summerprototype $250
– 4-5prototypeslocally $1000

Equipment
– welder $500
– weldingsupplies(gas,wire, electricity) $400
– handtools $300

Electricity $100

TrainingLocalManufacturer(2 weeks) $140
Localpublicity materials $300
Local instructionpackages $200
CompensatingLocalTrainer/ Publicizer(10days) $50

Post-SummerDocumentation $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,wewill beableto travel to Chimaltenangoandperformrealisticuserstudiessothat
we canre�ne theBicilavadoraandmaximizeits ultimateimpact. An IDEAS awardwill alsoen-
ableour teamto fully documentourdesignandallow usto shareit with othercommunitiesoutside
of Guatemala.SeeTable2 for adetailedbudget.

5 Community Connection& Impact

OurcommunitypartnerisMayaPedal,anon-governmentalorganizationin Chimaltenango,Guatemala.
MayaPedalhasbeenworking with their local peoplefor severalyears,building andsellingpedal
poweredmachines.The communityis acceptingof pedal-poweredmachinesand the machines
havebecomeextremelypopular.

MayaPedalhasestablishedpartnershipswith severalcommunityorganizations,includingwomen's
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supportgroups.DuringourMarchtrip to Guatemala,wevisitedoneof thesegroups,namelyMu-
jeresenAccion. TheMujerescurrentlyusepedal-poweredmachinesin theirgroupandarewilling
to try new pedal-poweredmachines.Duringour visit, we askedtheMujeresif they wouldbeable
to usea mechanicalwashingmachine.They werevery excitedandsupportive becausethey nor-
mally spend10hourswashingeachloadof clothing.They assuredusthatany timethey couldsave
doinglaundrywouldbeusedfor otherproductive tasks.Women's groupslike theMujereswill be
importantfor thesuccessof our projectbecausethey will give usconstructive feedbackandhelp
to introducetheBicilavadorato otherwomenin thecommunity.

MayaPedalalsohasstrongties to their customers,many of whom areextremelysupportive
of pedal-power technologyandopento new ideas. We will usetheir socialnetwork to help us
introducetheBicilavadorato thecommunity. For example,theexecutivesupervisoratMayaPedal
introducedusto themayorof Chimaltenangoduringour trip. He wasextremelyinterestedin our
work, andpromisedto helpusin any way thathecould.Hewill beavaluableresource,especially
sincehecanhelpusto advertisethewashermachinethroughlocal newspapersandradiostations.

The targetpopulationfor theBicilavadorawill be thewomenin thecommunity. They spend
severalhourseachdaywashingclothes.Thework is dif�cult andrequiresthemto immersetheir
handsin harshchemicalsfor long periodsof time. The washingmachinewill be designedso
that they mustonly load the clothes,waterandsoapthenpedal. Contactwith chemicalswill be
limited. Thewashermachinewill bemoreef�cient thanhandwashingsothatthetaskwill require
lessenergy andalsoallow thewomento maintainamorecomfortableposition.Theextratimethat
they savewill allow themto spendmoretimeattendingto theirotherresponsibilities.Many of the
womenalsowork in smalltiendasor sell theirhomemadegoodsatmarkets.Extratimemayallow
themto earnmoremoney to supportthemselves,or give themfreetime to improvethemselves.

Althoughwe are�rst introducingtheBicilavadorato Chimaltenango,thetechnologyis useful
in otherregionsaswell. We will distributetheBicilavadoratechnologyto otherplacesin Central
AmericaandAfrica wherepeoplehave expresseda stronginterestin pedal-power technology. To
ensurethat thesesiteshave the infrastructureto producebicimáquinas,we will implementthe
trainingprogramanddistributetheproductionmanualsthroughBikesNot Bombs,aBoston-based
organizationthatdonatesusedbicyclesto developingnations.

We expect that othergroupswill bene�t from our work with pedal-power. While we are in
Guatemala,weplanto work closelywith themachinistatMayaPedalto helphim improvehistech-
niquesandoverall manufacturingmethods.In orderto accommodatetheadditionalBicilavadora
machine,wewill eitherhaveto teachMayaPedal'smachinisthow to makethenew productor train
anotherpersonto weld. If we teachthecurrentmachinist,thenwewill alsobeableto improvehis
welding techniquesandhelphim to work fasterandmoreef�ciently . If we train anotherperson,
thenMayaPedalwill 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 interestedin energy
ef�ciency and sustainability. Her thesisproject includesbuilding apparatusto freezeice
creamwith reducedenergy consumption.Throughseminarsin appropriatetechnologyat
MIT andvolunteeringatCASPAR andBikes-Not-Bombs,shehasbeenexposedto thevaried
needsof communitiesandwaysto interacteffectively.

� StephanieDalquistis a secondyearmaster's studentin TechnologyandPolicy with a back-
groundin chemicalengineering(SB '02) andmaterialsscience(M.Eng '03). Her graduate
thesisis onopportunitiesfor technicaldevelopmentin theinteriorof Brazil, andsheworked
for theMIT Lab for ManufacturingandProductivity studyingconventionalmanufacturing
techniqueslike machiningand casting. ShespeaksSpanishlike a Castilian,and spenta
summerstudyingat theUniversityof Havana.

� Kimberly Harrisonis a sophomorein MechanicalEngineering(classof '07). Sheis also
interestedin electricalengineering,programmingandbiology. Sheis fairly pro�cient in
basicSpanish.Throughworkshopsin theEdgertonCenter, PappalardoandLMP machine
shop,shehasbecomewell acquaintedwith commonmachineshoptools. Shehashada
wide-rangeof technicalexperiencesthroughvariousinternshipsin engineering�rms and
laboratories:materialstesting,AutoCAD andSolidWorks, energy ef�ciency, andproduct
designandmanufacture.

� RaduRadutais a seniorin AeronauticsandAstronauticswho is deeplyinterestedin ap-
propriatetechnologies,especiallylocal fabrication.He hasmechanicalengineeringdesign
experience,andsomeexperiencewith small-scalemanufacturingandbicyclemechanics.He
is currentlyenrolledin theD-Lab classdevelopinga pedal-poweredwashingmachineto be
manufacturedatMayaPedal,andcurrentlylearningSpanish.

� JessicaVechakulis anundergraduateseniorin MechanicalEngineering,whois passionately
pursuingfurthereducationanda careerin sustainableinternationaldevelopmentandappro-
priatetechnologies.Sheis now partof theteamworkingon designingandbuilding the�rst
pedal-poweredwashingmachineprototype.Herprimarycontributionto Bicilavadorawould
be engineeringskills in design,machining,CAD, brazing,andwelding. Sheknows basic
Spanishfrom four yearsof studyin high school,andis studyingindependentlyto improve
herengineeringvocabularyandverbalcommunication.

� AlexanderYip is a third yearPh.D.studentin EECS.He hashada passionfor sustainable
developmentandbicyclesfor many years.Hehasyearsof practicalexperiencewith bicycles,
including everythingfrom minor repairsto brazingbicycles framestogetherstartingwith
tubes. He is an alumnusof the Designthat Mattersseminarwherehe worked on a hand-
operatedpeanutshellingmachine.He earnedhis S.B. from MIT in 2001,andhis M.Eng
from MIT in 2002andhasbasicSpanishskills.


