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> Five Events

/
O » The Tennis Ball Throw
» The Golf Hit
> The Lift
l >The5prin’r SETTING THE STANDARD
O >The Stair Climb Figure 1: American Society of Mechanical Engineers

> Project Objective

>Design a multi-functional robot capable of lifting, throwing,

and hitting while maintaining a high degree of mobility
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COMPETITION CONSTRAINTS
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> This includes:

>Compressed Air
@

>Springs
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PROJECT OVERVIEW
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DESIGN SELECTION

t: Pneumatic Pistons
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Figure 2: Original Design Selection
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Figure 3: Stress Analysis on Track Arm
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FURTHER DESIGN CONSIDERATIONS

> The Sprint
» Motorized Measuring Tape Concept

Figure 4: BushRanger Air Jack




FURTHER DESIGN CONSIDERATIONS
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1 Test Rig
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» Cost effective

> Flexible - Bl |
< -
Figure 6: Tread Material Sample
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USB SHIELD ARDUINO MICROCONTROLLER

‘ S \embont T —TRCEEETT.
>For relay-based DC control %@ __ ; |
applications. -~
\ Figure 8: Arduino Uno Microcontroller
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> Six pins for PWM.
Figure 7: USB Bluetooth Dongle
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> Hosts an external power
supply along with a USB hub

and Vin pin for power

» Supplies 14 digital pins/6

power pins/6é analog pins

>Digi’rq| pins can be used as
/O pins

Abdur-Rasheed Muhammed
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Figure 9: Pin /O Assignment




CODING /TESTING MICROCONTROLLER
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Figure 10: Joy Stick sensor connected to

arduine MCU >De’rerm|n|ng the sensitivity of
our controls with respect to the
©
potentiometer
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>Inpu’r To Output For DC Motors

>Plays’rq’rion 3 Six-Axis Controller

Pulse Width
Modulation

Input From
Controller

ePhyical inputfrom eWillcontrolthe
buttons, triggers
and analogstick

speedand
direction ofthe

on controller motors

Outputs
Toward
Motors

Action From
Motors

eFour intotal for
the locomotion of
therobot

eOne for the
motorized
measuring tape

eTwo extra motors
for back-upincase
of failure

Figure 11: Flow Chart of PWM Motor

based on user input
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1 > Primary Motor » Secondary Motor
/

> 9015 motor with a 27:1 > RS775 motor with a 188:1
planetary gearbox planetary gearbox
% Used to control the tracks on » Used to control the rotation of
the arms the arms
> o
>Speed is determined based e ro.’rq’re e ,
on sensitivity ORI . clockwise or counter-clockwise.
l : L d > Events
stick on controller

> Stair climb and Hit
>Even’rs

>Sprin’r and Stair climb

Figure 12: 9015 Motor
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MOTOR CONNECTIONS
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i __to motor
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Figure 14: Pin 1/O Assignment
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BATTERIES

Figure 15: Lithium
Polymer Battery

» User friendliness

» Much safer
O
/)Nq’rqlia Cabal




DESIGN SPECIFICATIONS

» Specific charging requirements

> Several parts will stop working at different times
@
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» General Purpose Motor Relay Circuit
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> Electromechanical switch at | AV

O
>Synchronizes two motors for movement
> Effective Switching Mechanism
l » Each motor connected to relay circuit
> Effective in setting up controller

>Iso|a’ring and catching faults during commands

> Low Power Signal

Figure 16: Motor Relay Circuit Diagram

>Used to control the circuit
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FUTURE GOALS

> Long

>Assemb|y
>Pre|iminqry platform testing
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