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  WARRANTY  

FULL ONE YEAR WARRANTY ON PORK-LIFT 
The robot covered by this manual is guaranteed to inspire kids to pursue careers in STEM 
fields for a period of 1 (one) year following the 2015 bag and tag date. In the event that 
this robot fails to give complete satisfaction, RETURN TO EXPLODING BACON 6021 S. 
Conway Rd, Orlando, FL 32812 THE U.S., free of charge. 

 
NOTE: This warranty does not apply to any failure (mechanical, electrical, software, workmanship, or materials), as these types of failures 
create unique challenges and only contribute more to the FIRST experience. 

 

 
 

  INTRODUCTION  
Congratulations! You and your team are now the proud owners of Pork-Lift, a custom-built, 
one-of-a-kind FRC robot, specifically designed to play the 2015 Recycle Rush game. This 
robot was carefully designed and built by 4-H Exploding Bacon Robotics Club, a dedicated 
group of high school and middle school students, and their mentors. The robot was 
conceived, designed, produced, and tested in exactly 45 days. It is design to pick up six 
totes and a Container and carefully place it on the Scoring Platform. The robot can be 
programmed to operate autonomously with a program our own team members came up with 
called Piggy Plotter. It can also be controlled remotely from a driver's station (included). It 
has everything a team needs to play the game, and play it well. It is an excellent tool for 
learning the importance of teamwork, dedication, perseverance, and gracious 
professionalism. The team that competes with this robot will be inspired and inspire others 
to accomplish their goals, whatever they may be. 
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  SPECIFICATIONS  
Overall Robot: 
 
Number of motors/speed controllers:  12 
Number of pneumatic storage tanks:  1 
Number of pneumatic cylinders:  2 
Dimensions:  42” long X 28” wide X 44” tall 
Weight: 120 lbs (not including battery and bumpers) 
Power Supply:  1 12 VDC 18Ah Sealed Lead-Acid Battery 
Compressed air supply:  1 12 VDC 1.03 Cfm compressor, 120 psi 
Pneumatic Pressure:  60 psi 

 
Base: 
 
Type:  6-wheel, raised center, chain-driven tank drive with back omni 

wheels 
Wheels:   two 6-inch AM Performance Wheels, two 3 ⅞-inch Banebot 

wheels, and two 6-inch plastic AM omni wheels 
Transmission:  2 West Coast Pro Single Speed Gearboxes  
Speed:   10.5 feet per second 
Chain:  12 feet of #25 chain 
Motors:  4 CIM motors 
Controllers:  4 Victor SP Speed Controllers 

 
Elevator: 

 
Motors:  2 CIM motors  
Transmission:     1 AM toughbox mini 8.45:1 gearbox 
Speed:   1.5 fps without load 
Controllers:  2 Victor SP Speed Controllers 

 
Drawer Slide: 
 
Type:  2 drawer slide stack deployer 
Motor:  1 AM 9015 motor 
Transmission:  VEX Versaplanetary gearbox set to a 100:1 gear ratio  
Controller:  1 Talon SRX Speed Controller 
Capacity:  6 Totes and 1 Can 

 
Intake:  
 
Type:  Independently operated 2 wheeled intake rollers 
Motors:  4 BAG motors 
Transmission:   Rotated with 2 100:1 Versa Planetary Gearboxes, Intake wheels 

driven by 2 10:1 Versa Planetary Gearboxes 
Wheels:  Four 3 ⅞ inch green banebot wheels 
Controller:   4 Talon SR’s 

 
Ramp: 
 
Type:   Feeder station ramp with roller 
Motor:   1 BAG Motor 
Transmission:   1 10:1 Versa Planetary Gearbox 
Controller:   1 Spike Relay 
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  SAFETY  

Robots, like any other tool, can be dangerous if not operated properly. Always be aware of 
your surroundings and make sure others are aware of the robot. 

 

 
Safety glasses and close-toed shoes are not just a safety precaution – they're a part of the 
FRC culture! Always wear them when working on or near your robot. Keep long hair tied 
back and tuck in loose clothing. 

 

Recycle Rush robots stack totes at high altitude. Never stand in front of a stack that’s 
about to fall over. Do not load the tote until the robot is ready to be operated safely.  

 

 

It takes a lot of energy to make a robot run, shoot, and hang. Don't release all of that 
energy at the same time by sticking a tool in the wrong place! Always unplug the battery 
before servicing the robot. 
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  THE GAME  
RECYCLE RUSH is a recycling-themed game played by two Alliances of three robots each. 
Robots score points by stacking totes on scoring platforms, capping those stacks with 
recycling containers, and properly disposing of pool noodles, representing litter. In keeping 
with the recycling theme of the game, all game pieces used are reusable or recyclable by 
teams in their home locations or by FIRST at the end of the season. 
Each Alliance competes on their respective 26 ft. by 27 ft. side of the playing field. Each 
match begins with a 15-second Autonomous Period in which robots operate independently of 
their drivers. During this period, robots attempt to earn points by moving themselves, their 
yellow totes, and their recycling containers into the area between the scoring platforms, 
called the Auto Zone. 
During the remaining two minutes and 15 seconds of the match, called the Teleop Period, 
robots are controlled remotely by student drivers located behind the walls at the ends of the 
field. Teams on an Alliance work together to place as many totes on their white scoring 
platforms as possible. Alliances earn additional points for recycling containers placed on the 
scored totes, with containers at greater height earning more points. 
Alliances also earn points for disposing of their litter in their Landfill Zone near the center of 
the field, or placing litter in or on scored recycling containers. Alliances that leave litter 
unprocessed on their side of the field at the end of the match, not in scoring position, will 
add points to the score of the other Alliance. 
Alliances have an opportunity to earn Coopertition points by coordinating with the other 
Alliance in the match. Coopertition points are awarded if, at some point in the match, there 
are at least four yellow totes on the step simultaneously. Coopertition points are doubled if 
the Alliances arrange at least four of those yellow totes in a single stack on the step. 

 

 STRATEGY  
Exploding Bacon designed Pork-Lift specifically to play RECYCLE RUSH. Before picking up a 
single wrench or writing a line of code, the entire team met and discussed what they 
thought would be required in this year's game. Here's what they came up with: 

 
• The human loading station will be very important this year. 

• Picking totes up from the floor up side down will be very difficult and take a long time. 

• Being steady is very important, and there are few obstacles to slow us down! 

• Autonomous mode is very important, especially if we can pick up totes! 
 
Based on this analysis, the team chose to 
design a robot that can pick up totes and 
place them in autonomous mode. However, in 
tele-operated mode, it depends on moving 
steadily between the human feeder station 
and a Scoring Platform.  
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  DESIGN  
The Exploding Bacon design process focuses on ensuring that the final design is a result of a 
team effort. Every student, mentor, and parent that comes to the meetings has an 
opportunity to have their ideas heard. Emphasis is placed on keeping the robot simple and 
practical while encouraging innovation and eloquence in design. The team relies heavily on 
the experience of the mentors when deciding what designs we should spend precious time 
prototyping. The team prototypes everything - sometimes two or three times over! 
Normally, the final working prototype would be found on the final robot. However,  several of 
our mentors and students have been developing their CAD skills. Magnus Hi-Tech, a machine 
shop in Melbourne, donated machine time to fabricate our final parts! This extra step really 
improves the quality and reliability of the robot, and makes it look awesome! 

 
Drive Base  
Our drivetrain is a six (6) wheel 
raised center drive base. The front 
two (2) wheels are Andymark 6" 
Aluminum wheels. The center two 
(2) wheels are green Banebot 4" 
wheels. The back two (2) wheels are Andymark 6" Omni wheels. The drivetrain is 
powered by two (2) single shifting two (2) CIM gearboxes. 
 

Elevator 
Driven with two CIM motors through a Toughbox Mini, Pork Lift’s elevator is a standard 
single stage lift. There is a length of chain on both sides of the lift traveling over 
sprockets at the top and bottom of the main structure. The Moving part of the lift is 
attached to that chain on both sides of the robot so that as it rotates the lift moves up 
and down. To ensure that the lift always remains level with respect to the frame we 
joined the two separate chain runs together with a piece of hex shaft at the top of the 
robot; this ensures that the lift doesn’t bind always moving at the same rate on both 
sides. To save weight and keep the motors for the lift low we only actually drive one 
side of the lift which works because the hex shaft up top keeps everything level. 
 

Grabber 
Exploding Bacon’s 2015 robot contains new features related to the game “Recycle 
Rush”, one of them is its unique tote and recycling bin grabber that is located at the 
front of the robot. This intake system was designed on a white board and prototyped 
with 2x4 pieces of wood to make the project fast and useful. The prototype was based 
on two pneumatic systems that moved a pair of arms which moved ninety degrees and 
grabbed the tote when desired. At the inside and front of the grabber, we placed two 
rubber wheels on each side along with a rubber belt that were controlled by a CIM 
motor in order to move the objectives in through pure friction. When we moved the 
design to the robot as a final product, we changed the pneumatic system of the 

grabber and installed two mini-CIM 
motors that allow us to have more 
precision at the moment of moving 
totes in and out. The whole design 
was inspired by an arm, specifically 
the movement of the joint of an 

elbow of a vertebrate animal. 
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Pneumatics 
 

 
 
Electronics 
The electronics were designed with simplicity and reliability as the highest priorities. 
Special attention was paid to making sure terminations were of the highest quality. 
Everyone who worked on the electronics was trained to use the correct terminal, wire size, 
and tool for every termination. We only used components that were proven to be reliable 
and robust.  All wires are tied down to prevent vibration and stress at the terminations. 
Every component has a numeric label that can be seen on the motor, the terminations, the 
wire, the speed controller, the power distribution panel, and the RoboRio. These labels 
make troubleshooting a snap.  
After installation, every motor was stress-tested by physically locking the motor and   
commanding the speed controller at full speed while measuring voltage and current at the 
motor. This test allowed us to verify that each motor responded properly and had good 
connections. 
The electronics panel is built in two levels. All of the high-current power wires are 
mounted on the floor of the 
panel. All of the low-current 
power and signal wires are 
mounted on a "data highway" 
that floats two inches above the 
floor of the panel. This 
separation ensures that the high 
magnetic fields in the power 
wires won't cause noise in the 
low-current wires. It also looks 
better and more organized.
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Driver Station 
Keeping with the spirit of Recycle Rush, our operator console's base this year is assembled from parts 
from our 2011 robot. If we make it to world championships this year, our driver station containing 
parts from our 2011 robot will allow us to say that some part of all of our robots so far have been 
used at champs. Our computer for communicating with the FMS is an E12 Classmate reused from an 
old season, freshly re-imaged for this year. 
 
The Classmate is secured to the center of the operator console using hook and loop fastener. There 
is a kit of parts joystick on the left of the Classmate that is programmed to drive the robot using 
"arcade drive" one stick control. This joystick is also secured to the console base by hook and loop 
fastener and its cable is coiled and zip tied to the operator console frame. On the right of the 
Classmate is a green Xbox One compatible USB mini gamepad used for all of the manipulator 
functions on the robot. Use caution while transporting the operator console, as the manipulator 
gamepad isn't secured to the console, only held in place by four posts protruding from the console 
base.  
 
The manipulator gamepad is programmed to vibrate every time the robot is enabled in teleoperated 
mode. This is intended to be used as a signal to both drivers that their controls are live.  In addition 
to the rumbling of the manipulator gamepad, the Java SmartDashboard packaged with the NI FRC 
Driver Station software contains useful information about the robot while it is connected, including 
the current draw of each channel of the power distribution panel and a live webcam feed from the 
robot.  
 
Additionally, if one intends to run a program during the autonomous period, they must select the 
corresponding .auto file on the SmartDashboard. Note that the flash drive containing the .auto file in 
its root directory must be inserted into the top USB port on the RoboRIO before the robot code is 
allowed to boot, and should remain there until power is disconnected from the RoboRIO. If the 
SmartDashboard does not contain an option to select an autonomous file, ensure that the flash drive 
containing a valid .auto file is inserted into the top port of the RoboRIO, then reboot robot code 
from the Diagnostics tab of the FRC Driver Station software. 

 

Software 
Our source code consists of 29 class files, ranging from 100-300 lines long. Our source is split up 
into three catagories: Subsystem, Command, and Control classes. Subsystem classes each control 
their own subsystem of the robot. We have seven subsystems: Autonomous, Bin Grabber, Drawer 
Slides, Drive, Intake Arms, Intake, and Lift. Command classes tell subsystems want we want to be 
doing. We have 12 command classes, including but not limited to: "IntakeArmsControl", 
"LiftPCommand", "Drive", and "HumanPlayerStack". Control classes are used for a variety of things, 
ranging from running commands, interfacing with Xbox controllers, and sending commands to our 
RIODuino. An important software feature is autonomous. Using a program we developed called 
Piggy Plotter, you can design a brand-new autonomous in seconds, know what it does, and rely on it 
to work with little to no testing. Our robot software has an interpreter for Piggy Plotter's .auto 
files, so it can use any autonomous designed by Piggy Plotter. After interpreting the autonomous, 
the robot uses four different PID (Proportional Integral Differential) loops to accurately drive 
distances, turn to certain angles, and move the lift and intake arms to certain positions. All of this 
allows the robot to be VERY dynamic and accurate in both autonomous and teleop, and it could 
even be new and different every match! This robot also contains a RIODuino, which extends the 
functionality of our software. Using the RIODuino, we can control multiple different LED light strips 
on the robot, allowing us to create and show a variety of different lights and animations all from 
our code! 
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OUR TEAM 
 
Student Officers 

 Sarah P. – Co-President 

 Alex M. – Co-President 

 Cole – Treasurer 

 Noah – Student BOD Representative 

 Sarah H. – Corresponding Secretary 

 Nathaniel W. – Recording Secretary 

 Phillip – Sergeant in Arms 

 Sebastian – 4-H Representative 

Seniors 

 Sarah P. – Hagerty HS 

 Garry L. – Homeschool 

 Joy – East River HS 

 Angelo – Winter Park HS 

 Jared – Boone HS 

 Anthony – Olympia HS 

 Josue – Winter Park HS 

Juniors 

 Alex M. – Homeschool 

 Cole – Lake Highland Prep 

 Sebastian – Crooms Academy 

 Jose – Cypress Creek HS 

 Abby – Lake Highland Prep 

 Ashley – Timber Creek HS 

 Mason – Homeschool 

Sophomores 

 Phillip – Hagerty HS 

 Nathan B. – Winter Park HS 

 Bryce – Winter Park HS 

 Jordan – Winter Park HS 

 Dominic – Lake Highland Prep 

 Jason – Champion Prep Academy 

 Alex H. – Homeschool 

Freshmen 

 Andrew – Homeschool 

 Graham – Dr. Phillips HS 

 Nathaniel W. – Homeschool 

 Noah – Homeschool 

 Owen – Lake Nona HS 

 Raphael – Homeschool 

 Sarah H. – Homeschool 

 Sean – Paragon 

 Ryan – Homeschool 
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