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About Watertown High School’s Robotics Team  
 
Watertown High School’s Robotics team was founded in 2007.  The team meets in the high 
school’s robotics lab.  The team is managed by three coaches and a host of mentors who work in 
STEM and business fields.  Our coaches and mentors are dedicated group looking to turn the math 
and science skills learned by students in the classroom from theoretical concepts into real world 
concepts.  

 
 

Team membership is open to all high school students in Watertown and the surrounding 
communities.  The Robotics team does not charge a membership fee.  The team relies on private 
donations and corporate sponsorships to cover its annual $20,000 budget.  
 
The Robotics team participates in the FIRST FRC competitions as Team 2423, known as the 
KwarQs at competitions.  The mission of FIRST is to inspire high school students to learn about 
and pursue careers in STEM fields. 
 

 
 

The Robotics team meets throughout the school year.  In the fall, we work on developing and 
enhancing the skills needed to prepare for the annual FIRST game challenge.  In the winter, we 
build a robot to compete in the game challenge.  In the spring, we continue to build our skill set and 
participate in several community service activities, including Olympus Deck the Walls, Walk for 
Hunger, Faire on the Square and elementary school Science Nights. 

 

http://www.team2423.org/
https://www.firstinspires.org/robotics/frc


 

 

About the FIRST game challenges 
 
On the first Saturday in January, FIRST unveils the game, which is always a multifaceted challenge 
requiring a team to assess complex scoring structure and field elements.  Once the challenge is 
revealed, teams have six weeks to design, build and program a 120 pound robot that meets the rules 
and regulations in a 100+ page game manual.  

At the end of the six weeks, all robots must be 
placed in a (huge) plastic bag until the week before 
the team’s competition.  During the week before the
competition, the team can take the robot out of the 
bag for a total of six hours to test, tweak and 
practice driving.  

 
At competition, the Robotics team will align with two other teams to compete in a 2:30 match 
against another alliance of three teams for matches on a basketball sized field.  At each 
competition, a team will participate in 12-15 qualifying matches over the two day competition.  At 
the end of the qualifying matches, the eight teams with the highest scores each select two teams to 
be part of their alliance for the elimination matches.  
 

 
The field at the 2017 Steamworks District Competition held at WPI  

 

The first 15 seconds of each match is an autonomous period where the robot moves by a set of 
pre-programmed commands.  The remainder of the match is a teleoperated period where each robot 
is driven remotely by a team member.  
 
During the competition, not only do the students need to get to know the capabilities of the other 
robots on their alliances so they can efficiently and effectively work together to earn points, the 
students must also sell their robots capabilities to the other teams so the team will be selected to be 
for an elimination alliance.  
 
In addition, the Robotics team is judged by FIRST judges on design, innovation and performance 
and have the opportunity to win awards at each competition.  

Chairman’s Award 
Creativity Award 
Digital Animation 

Engineering Inspiration 
Entrepreneurship 

Excellence in Engineering 

Gracious Professionalism 
Imagery Award 

Industrial Design 

Innovation in Control 
Judges’ Award 
Quality Award 

Safety Award 
Safety Animation 

Team Spirit Award 



 

 

About Power Up! the FIRST 2018 Challenge 
 
The 2018 Power Up! challenge required the picking up of cubes, inserting them into an exchange 
for placement in the vault to earn bonus points, placing them on a ground level switch or lifting 
them up to a scale five feet off of the ground and, at the end of the 2:30 match, attaching to a bar 
seven feet off the ground and raising your robot at least 12 inches off of the ground.  
 

 
Animation of game field from 2018 Power Up! reveal video 

 
After reviewing the Power Up! game manual, we decided our main focus for the Power Up! game 
challenge would be to pick up cubes and place them either in the exchange, switch or the scale. Our 
cube intake mechanism took on many iterations over the course of the six weeks.  Our final design 
used two motors, four pulley wheels and custom made belts.  
 

 
 
We weren’t done though!  Between the two district competitions, we added additional support on 
the bottom of each arm to increase the robustness as the intake arms which were taking a beating. 
 

We also created a three stage lift mechanism to assist with placing the 
cubes on the switch and lifting them onto the scale.  Our lift used 
extruded aluminum, v-bearings, multiple pulleys and turnbuckles, a 
3D printed spindle and two motors.  In the testing phase, we 
discovered that our lift would not extend high enough to place cubes 
on the scale once it was higher than the starting 5 feet.  Unfortunately, 
there was not enough time left in the build season for a redesign and 
rebuild.  Accordingly, the team turned its full attention to completing a 
robot that could pick up and deliver cubes to the exchange for power 
up points as well as to the scale in the time we had left.  

The 3D printed spindle and lift cord guide.  

https://www.youtube.com/watch?v=HZbdwYiCY74
https://firstfrc.blob.core.windows.net/frc2018/Manual/2018FRCGameSeasonManual.pdf


 

 

About our District Competitions 
 
Our Power Up! District Competitions were the North Shore event on March 17 and 18 at Reading 
High School and the Greater Boston event on April 7 and 8 at Revere High School.  
 

 
 

During the North Shore competitions, we unfortunately had quite a few between match repairs to 
make to the intake arm mechanism.  While this is not how you want to spend your between match 
time, our Nascar-like pit crew met the challenge each and every time.  We did not miss a single 
match!  The drive team also stepped up to the challenge and continued to get cubes into the 
exchange for power up points despite an arm malfunction during a match.  
 

 
 

With the additional arm support added (above on right) before the Greater Boston event, our drivers 
were masters at getting cubes into the exchange when it was their alliance duty.  In fact, at the end 
of the first day of competition, we were the 5th best team at getting cubes into the exchange.  
 
Our scouts liked being a part of the Green Alliance electronic scouting app.  They took turns with 
other teams scouting the 84 matches held at Greater Boston and in return we had access to data 
from all of the scouting data from matches at Greater Boston as well as across the globe.  
 

    



 

 

About the Students on Watertown High’s Robotics Team 
 
All students are welcome to join and participate free of charge.  The Robotics team has 31 high 
school student members enrolled this year with 15 students making up the core of the team.  

 
 

 

 

 
 

Student hours by season 
 

794 hours - Fall training 
1,990 hours - Building robot 
732 hours - Competitions 
178 hours - Spring projects 
109 hours - Community service 
3,803 - Total Student 
Hours 
 

 

This year, we added a new subteam, Graphic Design.  The subteam did an excellent job creating a 
new team logo as well as our Power Up! Themed competition t-shirts.  
 

                                       



 

 

About the Mentors & Coaches for the Watertown’s Robotics Team 
 
The robotics team would not exist without the dedication of our three coaches and seven mentors. 
The team is lucky to have a small but incredibly dedicated group of coaches and mentors who work 
with the students in the pre-season to build the skills needed to design, build, test and drive a robot 
for the FIRST competition.  The coaches receive a stipend paid by the Watertown Public Schools. 
The mentors are volunteers.  

 

281 hours Coach and Mentor hours spent working with students before Build Season  

1,692 hours Coach and Mentor hours spent working with students in Build Season 

216 hours Coach and Mentor hours spent preparing students attending FIRST district 
competitions  

192 hours Overseeing the student’s spring projects 

Countless 
hours 

Coach and Mentor hours spent outside of meetings to secure funding, 
prepare marketing materials, newsletters, plan activities, purchase materials 

  



 

 

Community Service and Outreach 
 

 
 

Throughout the year, the team participates in community service and outreach.  Whether it is 
supporting the Girls & Boys Club in their Go Blue campaign, hosting a table at Faire on the Square, 
Olympus Deck the Walls for Charity, Lowell Elementary Science Night, 8th Grade Move Up Day, 

Walk for Hunger and making care packages with Operation American Soldier, the team enjoys 
themselves supporting others needs and talking about robots.  

   

    

   
Funding for Watertown High School’s Robotics Team 



 

 

 
The robotics team runs the program without cost to the students. The team depends on financial 
support from local businesses, corporate sponsorships, individual donations and fundraising 
activities.  
 
As a result of the large decrease in corporate sponsorship over the last two years due to mergers and 
downsizing, the Robotics team has been extremely frugal in the use of our funds, including 
refraining from capital investments in lab equipment. 

 

 Actual Budget Difference 
Events $5,000 $5,500 (500) 
Parts and Materials $1,962 $8,000 (6,038) 
Shop equipment $144 $2,000 (1,856) 
Marketing $657 $1,000 (343) 
Office supplies $47 $500 (453) 
Meals $401 $500 (99) 
Transportation $1,229 $1,500 (271) 
Computer and electronics Grant covers $1,000 (1,000) 
Totals $9,439 $20,000 (10,561) 

 
In 2018, the team has secured $5,200 sponsorships, $572 in individual donations, $1,863 from 
fundraising activities and $30 from recycling of batteries for a total of $7,665.  
 

Google $3,000 
Watertown Savings Bank $   500 
United Electric Controls $   500 
Enanta Pharmaceuticals $   500 
Gartagantis Brothers $   500 
Watertown High School PTSO $   100 
Miller Tracy Children’s Foundation $   100 
Individual donations $   572 
Launch fundraiser $     80 
Piggybackr fundraiser $1,643 
John Brewers Tavern $   140 
Auto Zone for recycling batteries $     30 
Total                                      $7,665 

 

As of June 30, 2017, the team had a reserve of $2,346 in our account with the Watertown Public 
Schools. Funds from the reserve were used to cover the above $1,774 difference, leaving a reserve 
balance of $572.  



 

 

Grants received 
 
The robotics team applied for several grants with local organizations during the 2017 - 2018 
school year.  
 
The Belmont Savings Bank Foundation awarded a $1,000 grant to the robotics team for computer 
hardware, software and electronic components.  
 

 
 
With these funds, the team purchased a Limelight vision sensor camera ($407), NavX MXP gyro board 
($107), Radial optical encoders ($76) and LED light rings ($28).  

 

                         
 

                   
 
The $382 remaining of the $1,000 grant will be used on electronic components needed during the 
2018-2019 school year.  

  



 

 

Spring Projects 
 
Over the course of the year, the students kept saying “we should” about various ideas that they 
had for improving the team.  This spring, they were challenged to turn one of their “we shoulds” 
into a “we did”.  The result was a wonderful array of student designed and lead projects which 
were presented at our Annual Banquet in May. 
 

   
                 Creation of a code library Reversible bumpers instructions 
 

  
                    Modular electronics panel        Database of potential sponsors 

 



 

 

Our Seniors 
 
At our Annual Banquet, we celebrated the contributions our graduating seniors made to the team 
and wished them well at they head off to Stony Brook University, University of Dusseldorf and 
Wentworth Institute of Technology.  
 

 
College signing ceremony 

 

 
Senior gifts reflecting their electronics, mechanical & 3D printing contributions to the team 

 
 



 

 
 

2018-2019 Team Leadership 
 
At the last meeting of the year, the robotics team elected their team leads for the 2018-2019, 
including newly created positions.  These team leaders are excited and ready to take on the 
challenge!  
 

 
 

Recognitions Lead, Graphic Design Lead, Fundraising Lead, Marketing Lead, Captain, Community Service Lead 
 

2019 FIRST FRC Game Challenge 
 
In May, the FIRST organization released the theme for the 2019 game Challenge.  We will have to 
wait until January 5, 2019 for the full game reveal though.  

   



 

 

 
 
 

Watertown High’s  
Robotics Team 

2017-18 Newsletters  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

If you would like to be added to our newsletter email list, please email media@team2423.org. 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 
  



 

 

 



 

 

 



 

 

 

A special thank you to our 2017-2018 sponsors 

 

 

 

 

  

WHS PTSO 
Miller/Tracy Children’s Foundation 

https://www.google.com/intl/en/about/our-company/
https://www.watertownsavings.com/

