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Progressing Prototypes & Robot Design 
As build season continues, the team has shifted its focus from game analysis 

to robot functionality. The team is working on prototypes and design ideas 

to create an effective robot for the STEAMworks game. Developing 

prototypes will help the team determine the effectiveness of their designs.  

There are 4 main components to STEAMworks: Shooting, Loading, 

Intaking and Climbing. Excelling in all of these elements is extremely 

important to winning each match.   

To determine whether or not an idea for the robot will be used, our team is 

physically building and CADing (Computer-Aided Design) prototypes of our 

designs. We then discuss, test, and evaluate each prototype’s pros and cons 

to determine overall functionality. It is also helpful to build the game field 

pieces (e.g.: Loading stations, Lifts, Boilers, etc). This allows us to test our 

robot prototypes and will be beneficial as we begin building our robot. It 

will also help us down the road when the drive team practices for 

competitions. 

The team is currently finalizing the prototypes and designs and is preparing 

to start building its robot in the upcoming weeks! 
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Discussing Prototypes & Design Ideas 

http://www.Team4909.org
https://www.firstinspires.org
http://www.ptc.com/go/first
https://www.youtube.com/watch?v=EMiNmJW7enI
https://www.facebook.com/FRC4909
https://twitter.com/team4909


UPCOMING EVENTS 

 

2017 North Shore District Competition 

3/17/2017 - 3/19/2017 

Reading Memorial High School 
62 Oakland Rd 
Reading, MA 01867 

 

2017  Southern NH District Competition 

3/24/2017 - 3/26/2017 

Bedford High School  
47 Nashua Rd 
Bedford, NH 03110 Shooting 

There were many ideas devised for the shooter, but the team 

narrowed it down to 3 main designs: Elastic Gear Shooter, Turret, 

and an Arc Shooter. 

As with all design ideas, there were many pros and cons. The Elastic 

Gear Shooter, powered by rubber bands rotating around gears, was a 

good design, but the shooting speed was too slow to be effective in the 

game. The Turret design, propelled by a large circular gear, would be 

beneficial due to its multiple shooting positions, however we felt the 

design was too large and too complicated. Currently, the team is 

leaning towards the arc shooter design (See image on right). We 

determined it would be most effective due to its speed, accuracy, and 

its smaller size relative to other designs. To watch the Arc Shooter in 

action, click here. 

Loading 

Getting gears to the airship is the most effective way to earn points in 

STEAMworks, which is why loading gears is such an important 

element of the game. The team has decided on a Cereal-Box design to 

accomplish this task. 

The cereal-box will sit on the outside of the robot and easily be able to 

clench the gear from the loading station. The team has built several 

prototypes out of plywood and duct tape to test this design. During 

testing (See image on right), the team discovered many underlying 

problems that hadn’t been thought of. For example, accounting for the 

robot’s bumpers when loading and the success rate of the gear sliding 

into the box. The third cereal-box design has been CADed and is 

currently being built for testing!  

  

Arc Shooter 

Testing Loading Prototype 

Software Team Programming the Shooting Prototype 

https://www.youtube.com/watch?v=v6xEsKqjdDU&feature=share


Testing Shooter Prototype 

Climbing 

The climbing portion of STEAMworks occurs in the last 

30 seconds of the match. According to FIRST game 

rules, teams may choose to supply their own rope. 

Therefore, designing the best climbing technique and 

choosing the most beneficial rope is vital for the game.  

The team decided on a drum climber design (See CAD 

design above). The drum will be attached to the outside 

of our robot where it can latch onto the rope. Once 

attached, the drum would rotate around the rope and 

lift the robot up to the touchpad. 

The team has decided to use its own rope so we can 

customize our climbing device. The current plan is use 

Velcro to connect our rope to the drum. Students and 

mentors put this to the test and our prototype was able 

to carry 105 pounds! It seems that our design is the 

way to go. Click here to see our test.   

CAD Design of Drum Climber (PTC Creo) 
 

Mentorship 

Team 4909 is willing to mentor any start-up FRC 
Robotics team 

If you are interested… Contact us at our website here 

Intaking 

The STEAMworks game has a total of 600 balls (fuel) in 

play. There will be a massive amount of fuel on the field 

during every match. Team 4909 must design a 

mechanism that will be able to take in fuel in large 

quantities and in an organized, speedy fashion. The 

team came up with 2 primary designs: a Polycord 

Intake Belt and a CD7 Design.  

The Polycord Intake Belt is a vertical conveyor belt 

design. When the conveyor belt is rotating, it would 

collect fuel from the field and deposit into a storage 

tank in the robot. After talking it through, the team 

decided that there was a better option. 

The CD7 Design also works like a conveyor belt, 

however it is a horizontal design. This design was 

developed by a former robotics team and has been used 

by many teams for many different competitions. Both 

sides of the belt collect fuel and force it to the center, 

where it is suctioned into a storage tank. The team is 

pursuing this design because of its proven success. We 

are hard at work CADing this intake mechanism.  
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Thank You To Our Sponsors! 


