
 
 

 

 

 

 

 

 

 

 

 

 

 

 

Gael Force FRC 
Team 126 
2018 FIRST Robotics Competition 
2018 Robot Information and Specs 

Judges Information Packet 

Gael Force is proof that one team from a small town can have an 
incredible impact on many people. Since its inception in 1992, Gael Force 
has been dedicated to creating strong partnerships between people, 
communities, and FIRST. Through a strong school and sponsor 
partnership Gael Force has not only changed the culture of the Clinton 
community but the FIRST community by working together as one.  
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Quick Overview of Robot 

• The arm design utilizes a 3 – Bar Linkage driven by a Lead 
Screw and Nut 
 
 

• The pneumatic gripper is attached at the end of the arm and 
allows for possession of power cubes 
 
 

• Base designed for even power and weight distribution to each 
wheel, maximizing maneuverability 
 
 

• The controls are placed at the base of the robot, in an 
organized and compact way to keep the center of gravity as 
low as possible  
 
 

• Limelight Camera is mounted on a midlevel bracket to detect 
distance from field objects with a clear view 
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Deciding What to Do 

At Kick-Off: 
After the game reveal, the team gathers with the game manual and a blown-up 
picture of the field to decide their plan of action for the season. Trying to 
understand the game and the mechanics is the first step we take to deciding 
how to build our robot. We create a strategy of what is most important in 
terms of being successful in the game and then create a list of what the robot 
should be able to do, so when we go to design, we have a focus in mind.  

 

 

 

 

Mock-Ups: 
The first week of the build season, students are each asked to design and mock-
up a part of the robot with cardboard and tape. This year, the students 
designed their version of a gripper and or a lift system. These designs were 
presented at the end of the week to the whole team, and votes were cast on 
which designs to make into prototypes.   
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Deciding What to Do 

Prototypes: 
The week after mock-ups are voted on, prototypes begin. Students team up 
with mentors to advance their mock-up designs using plywood, metal, motors, 
and anything that will make their part move without human intervention. These 
designs are again voted upon and as a team we decide what to make into the 
final robot.  

 

 

 

 

 

 

 

CAD/Rapid Prototyping: 
After prototyping, the designs start going into the CAD program SolidWorks. 
We use this type of designing software because it gives a virtual 3D space to 
visualize the robot, or a part of the robot, in minutes. This process is better 
than sketching by hand because you can change dimensions and redesign easily 
and print drawings to be manufactured. In addition to CAD, we use RP- 3d 
printing to make parts come to life in a matter of hours rather than the days it 
would take to manufacture. This allows more time to troubleshoot and 
problem solve. Our future goal is to use CAM (computer aided machining) to 
manufacture parts quickly and efficiently. 
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Mecanum Base 

The base of the robot is 
typically the first thing that 
the team decides on. Given 
our 27-year commitment to 
FIRST, we’ve had experience 
with many different types of 
drive bases. When the team 
decides on a base, we take 
the pros and cons of each 
type and decide from there. This year, we took pros and cons of a tank 
drive with treads, a tank drive with wheels, and a mecanum drive. Students 
and mentors were able to cast their vote, and almost unanimously, 
mecanum was decided.  

Mecanum was our choice for our drive base because during our vote, we 
came to the agreement that we needed maneuverability and speed over 
durability and robustness. The unique aspect of the mecanum drive base is 
its ability to “crab walk”. This allows the robot to move to the left and 
right without the need to turn. With the game mode this year focusing on 
strong offensive play, mecanum was the best drive base to put on the 
robot.  
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For our mecanum base, 
the three main 
components are: 

• Mecanum Wheels 
 

• CIM Motors 
 

• DeWalt Transmissions 
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Lift System 

This year, the major goal is to pick up and deliver cubes onto see-saws called the Scale 
and the Switch. During our design phase many different arm designs were floating 
around. The arm has two components, a bottom lift and a top arm that allow it to 
accomplish our two sets of goals this season- lifting the robot up and lifting up boxes 
from the floor.  
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Bottom Lift 

The bottom part of the lift does two main things; it rotates and elevates the top part 
of the arm. It also includes one of two encoders that is able to detect the position of 
the arm in relation to the base, it counts the amount of revolutions around the lead 
screw to precisely determine its position. The bottom of the arm has a lead screw that 
operates on the Y-axis and turns a recirculating ball bearing nut, which allows the lift 
system to go up or down. This system allows the robot to get height by adjusting 
where the nut is on the lead screw, speed by having two 775Pro motors, and torque 
by having a 25:1 gear ratio. Another reason we chose this system was because it is able 
to hold the entire weight of the robot.  

On the underside of the lift, there is a hook 
made out of Lexan which allows the robot to 
hang at the end of the match. The way the hook 
is made, the entrance on the hook is 1.4875 
inches wide while the tube it is latching onto is 
1.5 inches. This allows a natural latch to happen 
the robot goes to lift. The Lexan has some give 
and expands slightly before latching onto the 
hanging bar. This way of going about hanging 
creates a built-in clamp force without doing 
anything mechanical. The hook was also made 
to be able to slide into the 80-20 aluminum 
extrusion.  
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The main components of the bottom lift: 

• Encoder and Gear Box 
 

• Recirculating Ball Bearing Nut 
 

• Lead Screw 
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Extension Arm 

 

The game this year does not allow the robot to extend past 16 inches outside of the 
frame perimeter of the robot until the end game, the last 30 seconds of the match. To 
accommodate for that, the top of the lift system is telescoping. This allows the robot 
to pick up power cubes, load the scale and switch, and give more flexibility in that 
sense.  

The system works similarly to the 
bottom part of the lift with a lead 
screw and ball bearing, but it gives 
motion on X-axis.  The system is able 
to lift the entire weight of the arm and 
is the lead screw is strong enough to 
withstand load of robot. The second 
encoder is on this part of the lift 
system, which can be used to 
determines how far out the arm is in 
relation to the base. Using the encoder, 
we can program the robot not to go 
beyond the 16 inch parameter before 
the end of the match.  
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The main components of the extension arm are: 

• Gear Box and Encoder 
 

• Ball Bearing 
 

• Lead Screw  
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Pneumatic Gripper 

The gripper design that was chosen, uses several concepts that the team found 
important for the robot; we wanted to be quick, strong, lightweight and low-profile. 
With the design we chose, we are able to do all of those things. With a two-cylinder 
piston on the same plane, the gripper mechanics are close to each other, making it a 
simple but compact design. The pistons are held together using bracketry, which 
makes the gripper stable but easy to adapt if need be. When deciding what to use for 
an actuator, we decided on pneumatics because there is little friction, they’re quick, 
and it will give good grip on the crates. For ease of use, pneumatics offer simplicity as 
there are two positions, retracted and extended which can be achieved at the touch of 
a button. The gripper design is simple, it has no gears, gear ratios, or motors to deal 
with but instead uses air tubes, fittings, cylinders and a pneumatic circuit to grab and 
grip the crates.  
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The main components of the gripper:  

• Pneumatic actuators 
  

• Grip Nobs 
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Controls 

Similar to previous years, we are using two 
Xbox One controllers, one for the driver 
and one for the operator. The driver only 
has control of the drivebase, every other 
aspect of control is in the hands of the 
operator (pneumatics, arm, etc.). All of the 
arm functions are automated, so the 
operator only has to press one button to 
raise the arm to the switch, scale, or climb 
heights. This year, however, we have done 
a revamp of the SmartDashboard. It now 
displays a lot more useful data to the driver 
and operator; data includes a total motor 
utilization, voltage buffer status, gyro 
angle, arm positions, and camera outputs. 
Our driver station of choice this year is the 
Lenovo ThinkPad T470, due to its 
ruggedness and IO. 

We have also made many advancements in autonomous. We are using the 
Analog Devices XRS450 gyro/accelerometer as well as the Limelight vision 
system. The two systems, which are integrated into the drive functions of 
our autonomous programs, provide superior reliability and stability over 
previous years’ “dead reckoning” autonomous programs. 
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The Limelight is an all-in-one camera solution 
that handles the onboard processing of input 
automatically and sends the results to the 
RIO via NetworkTables. The Limelight can 
also track different objects by the use of 
pipelines and can be used as a drive camera 
instead of a vision camera.  

 

Bringing all these pieces together requires an 
organized system of wiring. Using traditional FRC 
components, we bring our robot to life by bridging 
the gap between mechanical and programming. We 
start out by designing our electronics template with 
CAD alongside our robot to make sure we have a 
proper game plan. Bringing the 
design to the real world, we 
assemble the electronics template 
and apply it to the bot. This is 
where we can start wiring. We 

solder our connection to ensure durability and a high 
reliance, which has worked out for us for previous years. 
This year we focused on ensuring our wiring is reliable and 
capable, so we can meet all of our expectations. 

 

 


