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The VTOL Elying Car
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’: Research deS|gn and bund amarketable

~ and affordable personal Vertical Take-Off
and Landing (VTOL) vehicle for the masses

= Three Stages:

- Small, electrical micro-modelto
demonstrate the feasibility of the design

Egrger S gas, mini-mMoedelito giv“ﬁ"s—

CtUre of operation
- Full scale, market-ready model.
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E BaS|c deS|gn of the micro- model was laid out in the

~ previous semester, but many specifics needed to be

addressed

= two options for rotor angle:
- beveled gears
- rare
- could not be manufactured on campus

ﬂm Siincorporated two motors.

- A chance the motors would spin the rotors at slightly
different rpms causing a conflict in the gears and jamming
or destroying the machine.




= Attachlng the—meters dlrectly to the shaft

b—

fﬁ.

- Would this create enough torgue required for the
machine to lift off?

= Parts: -
- where to obtain the parts on this.scale
- In what guantities

W= EW to assemble them.

- deemed expensive and wasteful.



SOIUTION

.' “= Decision was madeﬂn _Jomted or flexit
... _beveled gears

- Based on input from Prof. Ruiz, and also from Original
Prototype team, who had experience with beveled gears

= Rubber couplings from RoCom

- Tried to obtain two, but unfortunately manufacturing time
and shipping issues got in the way

- decided to use simple u joints instead.

for{he-use-@fh*

el

S set up works perfectly at running tWoe motors at the
same time, in opposite directions as required
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- V'Ty'l"elucfan toEssume-that attachlng the gears dlrectly t —
motors would allow for enough torque

Team drew.from their similar academic backgrounds and some
clever physics to mathematically prove it would work

= Decided not to go with a complete model

= Team began picking through individual parts to discern what —
exactly was needed

= Assembled a parts list

= The whole team carefully picked over it to ensure everything
cessary

bout obtal ...
.com, ob y-lobby.com),

ocal Stores
- Machlne shop



~ Model ot completed

- Unexpected length of |
design phase

- Difficulty in obtaining

necessary parts ,

Future IPRO teams: R D

- Goals: complete
assembly and flight
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~ = Team Members’ Experience
“ = Team members lacked knowledge of RC Vehicles
= Engine Performance
— Engine in very poor state
— Would start but barely run

— Gasket frequently blew out

erall Construction
lades causevibratis
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= Team Members” Experience
R — . e—
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- Brought in outside help

= Engine Performance

- Researched new gasket material

— Took apart engine
= Cleaned and retuned everything

eekly'tethered flight tests
Overall Constrlctior

‘hread lock proved temporary fix

- Drafted beveled gear in cad
- Machine shop couldn’t manufacture




:=--@r|gmal{30al Un tethered Fllght

- Delayed due to initial engine performance

= Tethered Flight Achieved

- Engine perfectly tuned

rototypelifted off ,,,_____"i
Wf@ymmdesig -

n Stress

= Aluminum Gear May Be Possible
- Rapid prototyping machine soon operational
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— Collaborated with continuing team members to

learn software capabillities
— Analyzed desired performance parameters

— Worked in partnership with model design teams
to incorporate developments
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- Aerodynarrm*(%onmderaﬂons
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— Utilized design resources left by previous teams

— Researched existing "home-built” designs

= | egal Considerations

— FAA requirements
Jitra-light vs. Experimental ...

R




Prototyoe: Prelirmiriery Desigrn

__= Design models an Ultra-light
f———-S1mpie construction
— Incorporates working model designs




— I\/||n|mum 140hp : High RPM Low Torque
— Primary Choice: Mazda RX-7

= Frame -

— Chromoly tubing

ﬁt‘\ﬂé‘@ht With sufﬂmentiiﬁgg S d

— More research needed
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— Perform detailed structural analysis

— Incorporate design improvements made by
model teams -

— Gather parts and begin construction




: AchlevementS‘mssemester
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- Micro-model brought to near-assembled stage

- Prototype made capable of tethered flight

- basic design of full-scale commercial completed.
= Future necessities:

ﬁ;{-@ -moedel.assembly and flight
.”
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eive grants for full scale construction.



