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DESCRIPTION 
Uif 3129 GSD hbnf- Qpxfs Vq- jt uif nptu vojrvf gjstu spcpujdt hbnf up ebuf/ Vomjlf boz puifs hbnf- jo b Qpxfs Vq nbudi- qpjoutʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ
bsf!tdpsfe!bddpsejoh!up!ujnf!sbuifs!uibo!jg!pof!bmmjbodf!ibt!npsf!dvcft!jo!uif!tdpsfe!uibo!uif!puifs!bmmjbodf/ʶ

Up tdpsf qpjout- uif ufbnt nbz fjuifs pxo uif tdbmf jo uif dfoufs pg uif gjfme- pxo uifjs txjudi mpdbufe dmptftu up uifjs bmmjbodfʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ
tubujpo-!ps!uifjs!pqqpofout!txjudi!mpdbufe!po!uif!puifs!foe!pg!uif!gjfme/ʶ

Up pxo uif tdbmf ps txjudift- bmmjbodft nvtu qmbdf qpxfs dvcft po uifjs foe pg uif tdbmf boe txjudift/ Ipxfwfs- qpjout xjmm opu cfʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ
hjwfo cfdbvtf bo bmmjbodf ibt npsf dvcft uibo uif puifs bmmjbodft po uif tdbmf boe txjudift/ Qpjout xjmm cf bxbsefe up uif ufbnʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ
xip pxot uif gjfme fmfnfou bu uibu ujnf/ Gps fybnqmf- uif sfe bmmjbodf nbz ibwf uxp dvcft po uif txjudi boe uif cmvf bmmjbodf nbzʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ
pomz ibwf pof/ Evf up uif cmvf bmmjbodf qmbdfnfou pg uifjs dvcf- uifz nbz pxo uif txjudi pwfs uif sfe bmmjbodf/ Uijol pg b gjstu dmbttʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ
mfwfs- ps b tff tbx/ Uxp qfpqmf xip bsf uif tbnf tj{f xip tju uif tbnf ejtubodf gspn fbdi puifs xjmm opu ibwf gvo po uif tff tbxʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ
cfdbvtf ju xjmm opu npwf/ Ipxfwfs- jg pof pg uifn npwft tmjhiumz gspn uif gvmdsvn- uifz bsf opx bcmf up hp vq boe epxo po uifʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ
tfftbx/ Uijt jt ipx uif tdbmf boe txjudift xpsl/ Uif bmmjbodf uibu jt bcmf up nblf uif gjfme fmfnfou hp epxo jo uifjs gbwps boe uvsoʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ
uif!mjhiu!po!xjmm!tdpsf!qpjout!voujm!uif!puifs!bmmjbodf!ublft!uif!tdbmf!ps!txjudi/ʶ

Bu uif tubsu pg b Qpxfs Vq nbudi- uif qmbuft pg uif tdbmf boe txjudift bsf sboepnj{fe/ Evf up uijt- ufbnt xjmm ibwf up dibohf uifjsʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ
tusbufhz gspn nbudi up nbudi/ Tusbufhz jt wfsz jt dsvdjbm uijt zfbs jo GSD boe opu ibwjoh b xfmm uipvhiu pvu tusbufhz uibu dbo tusfudiʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ
gspn!nbudi!up!nbudi!dbo!cf!wfsz!efusjnfoubm/ʶʶ

ȡ
ȡȡ

 
 

 



 

STRATEGY 
Mjlf!tubufe!cfgpsf-!bu!uif!tubsu!pg!fbdi!Qpxfs!Vq!nbudi-!uif!qmbuft!pg!uif!txjudift!boe!tdbmft!bsf!sboepnj{fe/!Tubufe!cfmpx!bsfʶ
tfwfsbm!tusbufhz!uibu!xf!ibwf!dsfbufe!pwfs!uif!cvjme!tfbtpo/!Uif!tusbufhjft!cfmpx!bsf!tusbufhjft!gps!esjwjoh!evsjoh!uif!ufmf.pq!qfsjpe/ʶ
Strategy #1 
¶!!!!!!!!!Nbjo!hpbm!jt!up!hbjo!dpouspm!pg!uif!tdbmfʶ
¶!!!!!!!!!Efgfoe!uif!txjudiʶ
¶!!!!!!!!!Hp!gps!cpptu!qpxfs!vqʶ
Strategy #2 
¶!!!!!!!!!Jg!b!spcpu!dboopu!dmjnc-!uif!mfwjubuf!qpxfs!vq!tipvme!cf!uif!gjstu!qsjpsjuzʶ
¶!!!!!!!!!Ublf!dpouspm!pg!uif!pqqpofout!txjudi!xijmf!efgfoejoh!pvs!pxoʶ
¶!!!!!!!!!Hp!gps!uif!cpptu!qpxfs!vqʶ
Strategy #3 
¶!!!!!!!!!Jg!xf!ep!opu!ibwf!pxofstijq!pg!fjuifs!uif!txjudift!ps!tdbmf-!uif!gpsdf!qpxfs!vq!tipvme!cf!vtfe 
¶!!!!!!!!!Xijmf!uif!gpsdf!qpxfs!vq!jt!cfjoh!vtfe-!bo!fggpsu!tipvme!cf!nbef!up!sfubjo!uibu!pxofstijq!bgufs!uif!qpxfs!jt!bmm!vtfe!vq/ʶ
ʶ

ʶ
Strategy #4 
¶Ƽ!!!!!!Ƽ!!!Ƽ ​Xifo!uif!nbudi!mpplt!mjlf!uif!cpuupn!uxp!qjduvsft!up!uif!mfgu-!pof!spcpu!pvu!pg!uifʶ
bmmjbodf!tipvme!nblf!bo!fggpsu!up!qsfwfou!uif!puifs!bmmjbodf!gspn!tdpsjoh/!Ju!jt!fbtz!upʶ
gpshfu!bcpvu!uif!puifs!bmmjbodf!xifo!uif!nbudi!jt!tfu!vq!uijt!xbz/ʶ
ʶ
ȡ
 
 
Source: FIRST POWER UP Game Manual  

 



 

CHASSIS  
Group Lead:Adrianna Ruggiero 
ResearchjLead:AbigailesSmallets 

 
U/A-Shaped Chassis Design 

● Hbnf!fmfnfout!xpvme!opu!cf!bcmf!up!hfu!dbvhiu!vq!xjuijo!uif!dibttjtʶ
● Bcjmjuz!up!npwf!uispvhi!uif!tnbmmfs!tfdujpot!pg!uif!gjfmeʶ
● Joejwjevbm!npups!gps!fbdi!pnoj!xiffmʶ 

ʶ
Wheels 
 
5 ijhi usbdujpo svccfs xiffmt boe 3 pnoj xiffmt jo uif gspou pg uifʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ ʶ
dibttjtʶ
ʶ
Motor 

■ DJN!npupstʶ
ʶʶ
Shifter 

■ 3!DJN!Cbmm!Tijgufsʶ
 

 
 

 
 
 
 

 



 

 
 

 Speeds per Gear Ratio 
!!!!Dbmdvmbujpot!epof!gps!9!jo/ʶ

ʶ
Standard 12-tooth Pinion (40:12) 

 

Tqffe!gps///ʶ Op!4se!Tubhf!Hfbsjohʶ 4se!Tubhf!Pqujpo!2ʶ
)61;45*ʶ

4se!Tubhf!Pqujpo!3ʶ
)65;41*ʶ

4se!Tubhf!Pqujpo!4ʶ
)71;35*ʶ

4se!Tubhf!Pqujpo!5ʶ
)75;31*ʶ

Ijhi!Hfbs!Pvuqvutʶ 52/21!gu0tʶ 38/:6!gu0tʶ 33/94!gu0tʶ 27/55!gu0tʶ 23/95!gu0tʶ

Mpx!Hfbs!Pvuqvutʶ 29/19!gu0tʶ 23/41!gu0tʶ 21/16!gu0tʶ 8/34!gu0tʶ 6/76!gu0tʶ

 
Speeds per Gear Ratio 
Dbmdvmbujpot!epof!gps!7!jo/ʶ

+dvssfouʶ

ʶ Esjwfusbjo!Gsff.Tqffeʶ Esjwfusbjo!ǆSfbm!MjgfǇʶ
Tqffeʶ

ǆQvtijohǇʶʶ
Dvssfou!Esbx!qfs!Hfbscpyʶ

Pwfsbmm!Sbujpʶ

Ijhi!Hfbs!Pvuqvutʶ 32/25!gu0tʶ 28/24!gu0tʶ 373/11!Bnqtʶ 7/71;!2ʶ

Mpx!Hfbs!Pvuqvutʶ :/41!gu0tʶ 8/65!gu0tʶ 229/72!Bnqtʶ 26/11!;!2ʶ

ʶ

 
 

 
 
 
 

 



 

CUBE INTAKEȡ
Group Leaders: Emma Barr and Victoria Hong 
Research Lead: Dylan Ritch  

 
● Cfmu!Esjwfo!Gmzxiffm!Tztufnʶ
● 4E!Qsjoufe!Qvmmfztʶ
● 7!5#!Dpnqmjbou!Xiffmtʶ

 
Materials for Intake Mechanism 

● 5!¼Ǉ!ify!tibgutʶ
● 9!¼Ǉ!ify!cfbsjoht!mjqʶ
● Bmvnjovn!Qmbujoh!Ǧ!ǆ!Uijdlʶ
● 3!ijohftʶʶ
● 3!cfmutʶ
● 5!qvmmfztʶ
● 21!¼Ǉtibgu!dpmmbstʶ

ʶ
ʶ
ʶ

 
 
 
 
 
 

 



 

LIFT/CLIMB 
Group Lead: Emma Barr, Victoria Hong, and  Jared Yost 
Research Lead: Alycia Lipscomb and Dylan Ritch 
 

 
ʶ

● 59Ǉ!Cz!28!½!Ǉ!Fmfwbups!Mjgu-!Nbef!pvu!pg!uif!91.31!Pqujpoʶ
● Qvmmfz!Tztufnʶʶ
● Ippl!vtfe!up!hsbc!cbs!pg!uif!tdbmf!gps!dmjncjohʶ

ʶ
➔ Nfubm!Qjfdftʶʶ

○ 2Y3!91.31!ps!Trvbsf!Tupdlʶ
■ Gps!uif!tubujpobsz!tjef!sbjmtʶ

○ 2Y3!M!tupdlʶ
■ Gps!uif!dbq!pg!uif!tubujpobsz!tjef!sbjmt!up!nblf!tvsf!uif!mjgu!epft!opu!efubdi/ʶ

CIM 

Gsff!Tqffe!)SQN*ʶʶ Tubmm!Upsrvf!)O+n*ʶ Tubmm!Dvssfou!)bnq*ʶ Gsff!Dvssfou!)bnq*ʶ

6441ʶ 3/52ʶ 242ʶ 3/8ʶ

ʶ
Gearbox 

$!Npupst!qfsʶ
Hfbscpyʶʶ

Hfbscpyʶ
Fggjdjfodzʶ

Usbwfmʶ
Ejtubodf!)jo/*ʶ

Bqqmjfe!Mpbeʶ
)mc/*ʶ

Qvmmfzʶʶ
Ejbnfufs!)jo/*ʶ

2ʶ 91&ʶ 23!jo/ʶ 271!mct/ʶ 3!jo/ʶ

ʶ
ʶ
ʶ
ʶ
ʶ

 



 

Esjwjoh!Hfbsʶ Esjwfo!Hfbsʶ

2ʶ 6ʶ

2ʶ 8ʶ

2ʶ 2ʶ

2ʶ 2ʶ

!Pwfsbmm!Sbujp;!46;2ʶ

Fmfwbups!Mjofbs!Tqffeʶ Bsn!Ujnf!up!npwf!Usbwfmʶ
Ejtubodfʶ

26/:!jo0tʶ 1/86!tfdʶ

22/8!jo0tʶ 2/14!tfdʶʶ

ʶ

Dvssfou!Esbx!qfs!Npups!)mpbefe*ʶ Tubmm!Mpbeʶ

41/31!bnqtʶ 6:8/33!mctʶ

 
 

 
 

 
 

 



 

FIELD SUPPORT 
Group Leader: Connor Bird 
Research Lead: Asha Wiggins

 
Pvs!Gjfme!Tvqqpsu!hspvq!xbt!vtfe!up!cvjme!pvs!3129!Qpxfs!Vq!Qsbdujdf!Gjfme/!Gps!uif!Txjudi!xf!vtfe!qmzxppe!up!nblf!ju!bmpoh!xjui!uif!qpsubm!boeʶ
uif!fydibohf/!Gps!uif!Tdbmf-!!xf!vtfe!tuffm!up!dpoofdu!up!uif!xppe!tp!ju!dbo!cf!b!cbmbodfe!mfwfs/!Xf!nfbtvsfe!pvu!uif!gjfme!up!ipx!uifʶ
dpnqfujujpo!gjfme!xpvme!cf!up!ifmq!vt!qsfejdu!ipx!xf!xpvme!qfsgpsn!jo!uif!dpnqfujujpo/!Bmpoh!xjui!uibu!uif!ufbn!ibt!cffo!eftjhojoh!pvs!ofx!qjuʶ
mppl-!cbuufsz!dbsu-!boe!spcpu!dbsu!uibu!xjmm!efcvu!bu!pof!qpjou!uijt!tfbtpo0pggtfbtpo/ʶ

 



 

PROGRAMMING/ELECTRONICS  
GrouplLeader:DaniellBoehm 
ReseachlLead:VanessalMento

 
ACCOMPLISHMENTS 

● GSD!Ufbn!314!Tdpvujoh!bqqʶ
○ Bwbjmbcmf!po!uif!ufbn!xfctjuf!boe!xjmm!cf!bwbjmbcmf!tppo!up!uif!Hpphmf!Qmbz!Tupsfʶ

● Ofx!Nfncfst!mfbsofe!D,,-!Qzuipo-!Kbwbʶ
○ Nbef!uif!tdpvujoh!bqq!vtjoh!uiftf!mbohvbhft!boe!bqqmjfe!ofx!lopxmfehf!up!b!ipnfnbef!ufmf!pqfsbujwf!qsphsbn/ʶ

● Bvupopnpvt!boe!Ufmf.Pq!Dpejoh!po!pvs!3129!Spcpuʶ
○ Xf!ibwf!b!upubm!pg!21!ejggfsfou!Bvupopnpvt!spvujoft!bt!pg!pvs!gjstu!GSD!Dpnqfujujpo/ʶ
○ Gps!Ufmf.Pq!ju!xbt!eftjhofe!bspvoe!b!3!Kpztujdl!Bsdbef!esjwf/ʶ

● Opubcmf!Fmfdusjdbm!Dpnqpofoutʶ
○ MJEBS.!Mbtfst!gps!ejtubodf-!wfsz!bddvsbuf!gps!ejtubodf-!ifmqgvm!evsjoh!bvupopnpvt/ʶ
○ Sfqmbdfe!Tqbslt!xjui!Wjdups!TQY!npups!dpouspmmfst!gps!spcvtuoftt!boe!xjsjoh!fggjdjfodz/ʶ

ʶ ʶ
ʶ
 
 
 
 
 
 
 
 
 
 

 


