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T-Minugjoalis D providea smaldiscrée packagaith delayedeleasduncionaly of a
vaiey of seami-vscoudormulavns(volate, actve caresie etc.) usingminimabattey
pover D provideanejeciondisancebetveenone o two feetfronthedevee Thisproject
focuses onslrinkinghte iminganddischargsysemswhileincreasingfficienciemenergy
consmgion.

Our endgoalis D fit thesyseminside
of thevolumef a sodacanwhile
beingableto discharga canpound
monls afte set todosa We arealso
lookingt both harahvare andsdtware
secuities b ensue thatthedewveeis
vrtually ampexroofandcanonlybe
disamedoy theindividuagroup hat
armedhedevee

Hgurel: Mssiorcone@ptsof thel-Mnussysten

Requirenens:

Devicemustbesmalkenoughatfit ina sodacan haveminimagbover consmgion,anddispense
mediunrvecaiy fluids(~10Q0Cst) at a targetplacedip b two feetfraomthedevee

Proposedoluions:

Disseninabnmehod:In thecaseof T-Minusfluidmdioncanoniywhena pressuediferentalis
creatd.Togenerte/releasa pressuized luidondemandjiferentmahodsof pressuizaionwere
consideredhesemdhodancludedncroair pumpinertgascylindeelectonicalhactvaedgas
genertor, mdorizedscrav, pre-pressuizedenvionmentyr acanpessedspring.Thepressuizaion
mdahodscouldiienbepaireduth variousgeomeiessuchas a syringer asuspendedhanirane.
Gven hespacgremiumbpulkycanponest(pump, springsmdors, etc.) wereeliminagd. The
curenfl-Minugpraotypeutilizes syringevth pressuizaioncaning ioma gasgenertor.

EleatonicsAlowpover McroContolletunit(MCU br RealTimeClock(RTC) modulevlibeused
to s eihera traditonalkcoundow ime or a calendaalarndependingnrequirenens for delay
dur@ionandanyneededecuity. Oncethepoinis imeis reachea signapinwill set its ouput,
triggeringhedisseninabndevee The MQJ allove for a suitof sensosandsecuity £atres
alloungfor anadvancandinelligentievee capablef immediareleasdasednenvionmera
condibn,lockoutgestucionandothermode®f tampeipreventon.

Hgure2: Cistan T-MnusPCB desgn
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The TMNUS sysémwas modeleth CADto Atthecurentphasedf the TMNUS sysém,

faciliete easydesigrchangeshilepraotyping theuse inerfaceis anextrnalwredswich

diferentiteralionsusingaddilve manudcturing. boxconne&dto thedewvce Theswtchbox

Ealy designmvolvegraotypingliferent enablepushbuttongnitonof thepisbn.To

canponentonigurdons ¢ optmreetheseeof maindin hesmalldrmfactor for the

thedewvecewhilestll providinduncitonalif and TMNUSsysém,anexternaluse inerface

adequa fluidspray. Thepreliminargiesign wouldbedesiable Optionsincluderdevee

conssts of aninernalsyring¢hathouss he mourgdinterfacewth screermprogranming,

gasgenertor, pisbn,and fuidchambegr externalUSBIinerfacetabletor a storage

battey bankcontolboargnozzleandan casewtth inegraedprogranmingpf

externalhousingndcove. Thesyringe iIndividuaIMNUS devees.

mechanismandhousingwere fabrecaedusing

anaddive manudcturedhighstrengt carbon Hgures: Curenfl-Mnusstanddonepraotye
fibernylonmaerialand éstedfor functonaly

viaanexternalcanpesseaairsysem.The ( J

contolboardnas designedch CADandlayout
optmeed d mininpe space

Hgure3: Syringeactuaionexanple Futureimpovemens with takethecurent-Minugorm

( J factor and @rtherreducaheexteriordimensionsghe

thresholdyoamas statedto be heszeof asoc
Creaingmultfuncionabktructures, the T-Minug

acan.
esigrcanfit

Thegasgenertor sysemwas estedinsidea chambehatrepreened hesyringavhen filland

whenemgy to deermineheproperamountf fueto beusedin he TMNUSpratotypesysem.A in hevolumefan8.4 oz RedBulicanwhilesil

holding.00

functonaktandalonsysemwas creagdand ¢stedat variouspressures with water and100cSt mia fIde. | |
silicondluid Fgured illustates the &nspray pattenof theTMNUSdeviewhenacivaed,reaching TheT-Minugrojechassubniiedawhie paperdthe arget
a heightf 4ft romthenozzle. Issudisatarsseduringestingwererelaedto theaddite clienis anaiing beconinueddevelopment

manudcturedpressuevessel includingnpemctthreading@ndpisbnmovementhatwas notas
smodt as dested.These3D prinedpars were usedto enableuickdesigrchangedvoring
forward, thepressuevessemouldbe &brcaedfrona maerobusmaerialsuchas stainlessteel,
whichwouldalsoprovideresistanceto carsive maerialsif required.

To accude designhitesyringeawthstandthepressue of thegasgenertion,a castiron dcsmile
was built toeprasenttheinitalor finalvolumef thesyringeanecharsm.A2 g and5 g sanplenas
Insalledandactuated.Hgureb shove heresulingpressuedat.
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