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ASME Beetlebots Competition

What: 3-minute arena fight between two robots.
Where: April 12
When: Villanova University

Who: American Society of Mechanical Engineers
and robot enthusiasts

Why:  Fun, educational, promote robotics




Beetlebot Rules

2 Ib weight limit but no size limit
» Radio-controlled (2 or more frequencies)
* 4'’x4’x4’ arena. At least one hazard (circular saw)

* Fight to the “death” or based on aggression, damage, and strategy

» Banned weapons:

Liquid projectiles, flammable liquid, flame-based weapons, any kind
of explosive or intentionally ignited solid, nets, tape, glue, or any
other entanglement device, radio jamming, tazers, tesla coils, or
any other high-voltage device or untethered projectiles.




The 27MHz band
(Aircraft/Car/Boat)

Hack RC Cars

26.995 MHz --- Chan
27.045 MHz --- Chan
27.095 MHz --- Chan
27.145 MHz --- Chan

27.195 MHz --- Chan
27.255 MHz --- Chan

. 1 --- Brown
. 2 --- Red

. 3 --- Orange
.4 —-- Yellow
.5 --- Green

. 6 --- Blue




Wea pOnS (Build Your Own Combat Robot Chap. 10)

Name Design Criteria Effective against Ineffective against

Ram-Push | Traction (large foam tires), high vs. Rotary weapons Lifters, good armor
low speed, armored

Wedge Powerful drive train, well-designed Spinners, rams. Disable Wedges, lifters,
scoop, armored vs. damage clamps

Lift Active lift mechanism and good Wedges, rams Spinners, thwack
center-of-gravity

Launch Fast and energetic hurling Wedges, rams, slow Spinners, thwack
mechanism. Springs? lifters

Clamp Leverage and good COG, well- Wedges, rams Spinners, thwack
balanced frame

Thwack Narrow wheels, fast spinning Lifters Wedges, drums,

spinners

Spinner Fast flywheel and rugged Lifters, clamps, hammer Ram, wedge

Saw Emergency rescue blades Not effective All

Drum Bearing blocks Thwack, lifters Wedge

Hammer 180-degree swing Weak top armor, thwack, | Crusher, spinner,

wedge, ram, saw lifters
Crusher Large powerful claws Weak rams, hammer Wedge, lifter, thwack,

spinner

Spear

Fast re-cocking spear

Clamp, launcher, spears

Wedge, rams, spinner




Rambot

PN oy
e :}
Completely P I
invertible design <] i - Mo
- XL
Growind clearance - - - :\ ] u-:.il:l:ion
| inch or more res
Rails prevent
4-wheal drive balancing on side.
wheet front-zo-back = {
and side-to-side spacing . - -
should not diffar by I -
more than 50% .
Famming poings:
] I hard steal,
selidly meunted;
Inside: " sharp yet blunc
Drive motorsand > enough not to get
tatteries with |ictle _/ . stuck or hung up
wasted space; i !
rugged frame and  * 1 4 R :—7‘_

securely mounted parts

[0-20 MPH op-speed reached in |0 fest o less
at least | HP per 50 pounds of ol robot weight

Wedgebot

. / TNy s wheel drive

Classic stle - )| *Freely rolllng shell
|l { | *Shick absorbers couple
_\\ drive frame to shell
- =" *Highly durable dasign
*PMan-inverdble needs selfi-
Fizhting mechanism
Parallelogram weadge —
// - -~
O —
/ *Invertble datign
: — Hsually 4 or & wheais

*Less durable but immune to flippers

Liftbot

ACuator axrension
raises artn
Actuator style 4\
*Mechanically sm'lple
*Rugged yot slow |
*Urniced traval
Linear aceator—el

hydraulle, or preumatic

— -

Retation of main
sprockat lifis arm

Gearmotar style
etric. Chain Drive “Less durable

¥Much greater travel range
*Can be used to sall-Hght

Al lifters must be designed with
aareful antention ro leveraga.

_‘_‘_'__—_;7/ If the and of the arm Is tow far from the
paint where the front of the chassls

Load on end of lifter ﬁ

Artl-tlpping
leverape bars
mowve contact
point forward.

contacs the ground, the rebat will tip

farward while liftlng.
Some robots use leverage bars
Yowr rnhmg extending forward from the dhassis to
keep from tipping forward,

Having your robot’s mass distributed ax
far back as possible zlso helps,

Launchbot

[Massive launching arm

]

‘—large -Bare Prstmatic Ram
Diriven By High-pressure Gas

\"'Ia|en= upward motion of launching arm

Target rabnt.\)

viddently hurled

The kuncher arm and bot
Inta alr chassls will be subjected to
\ rmassive forces when the
— D\ weapot is flred The frame and
/ ﬂ . % arm have to be very strong
___, __-———‘I SUIVIvE (TS Gwn weapon,
L— i~
) bl _| The pneurnatic ram must be capde
— | ———""= ufexerting a massive amount of
force, while having a travel race
: ; fast enough to lift the arm in a
@ : fraction of a second.
Wiclane devweriward Rear of robor
force on front Ifes off ground
of rebot from weapan recail,

Wanming: This kind of weapon system can be very dorgerous to construct and operte.



Clampbot
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Drumbot
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Hammerbot

Basic hammer

Extending the actuator causes the

hammer to come dowt. Simple to implement but, less

effective against taller tarpets

Preurmatic or hydraulic linear actuator

Hammer base and actuator end fixed to chassis

Pack turns gear,
bringing harmmer
overhead and down,

More-advanced hammer design
allows harmmer to reach top speed
before hiting target.

|::> Preumatic cylinder retraces, pulling rack back.

Crusherbot
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Massive hydraulic cylinder
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Wedge front edge to get
opponent into jaw
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Schedule

Mon Tue
31 1
School

begins

7 8

Wed

26

Info
Session
(Dr. Oh)

2

Plastics
(Bill
Green)

9

Test Run

Thu Fri Sat

28 29

US FIRST | US FIRST

9-5 PM 9-5 PM

4 5
Gripper
Designs
(Pragny
Choksi)

11 12
Battle Day

Go Drexel

30

RC Servos
& Crystals
(Keith
Sevcik)




Action ltems

Form Team and Strategy

« Email list of team members

* Robot name

» Weapon Strategy

* Bring Elenco car kit and crystals

« Visit Target, Toys R Us, K-Mart, Home Depot.

» List 5 potential weapons and 5 potential armor materials

Technical Assistant:

Mr. Rares Stanciu
Email: ris22@drexel.edu

Lab: (215)-895-2993



