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Sustainability Plan

We have launched a new pre-season training program in which returning members brushed up on older

skills and newer members get an early start on learning what FIRST participation looks like. Because of

our recruiting efforts and success in competition last year, we managed to double the size of our

school’s robotics program from 10 members to 22 this year. This means that we now have people

dedicated to fundraising and outreach; gaining us 2 new sponsors and providing focus to solidify our

financial system.

On top of all of our internal growth we have made an effort to create and maintain lasting

relationships with other teams in our community such as Team 16008 The Armored Artemis's, and Team

22686 The Blackstone Academy Bulldogs.

We are team 252, Electric Quahogs,

an FTC team competing out of the

Wheeler School in Providence, Rhode

Island. We've been participating In

FTC for 15 years!
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Coach & Mentors
Napali Raymundo
Programming/Mechanics Mentor

FTC Alum, #4174

Zoe Rudolph-Larrea
Operations Mentor

FTC Alum, #252

Sophie Ginsberg-Hayes
Mechanics Mentor

FTC Alum, #2856 & 8032

Dylan Ryder
Coach

Wheeler School DIB Lab Director

Programming Mentor

FRC #695

Rebecca Wolkoff

Our Team
2 

Luyao Lei, ‘26 she/her

Myles Johnson, Co-

Captain ‘23 he/him

Mayte Segura, Co-

Captain ‘24 she/her

Beatrice Schroeder, ‘24

she /her

Lily Thornton, ‘24

xe/he/she

Daniel Duarte-Baird, ‘25

he/him

Griffin Haisman, ‘25, he/him Charlie Shea, ‘25, he/him Sabrina Andreu

Gonzalez, ‘26, she/her



As mentioned before, this year we launched our preseason program! New and returning members

spending time together before the season started, established a learning friendly environment where

veterans were able to help teach newer members important skills for the upcoming season like:

programming, building, CAD, fundraising, and operations. This gave newer members a head start on

things they would have otherwise had to learn during the season. 

By introducing these skills earlier, members were able to learn faster. We also focused on Middle

School centered outreach within our school, allowing 18 seventh and eighth graders that regularly

attended our workshops and open houses last year admission for pre-season. It was so successful a

second team was created - 636 Occam’s Razor Clams. 

Pre-Season Schedule

9/18/29 8/30 8/31 9/2

9AM - 11:30PM:
Programing Pt. 1

9AM - 11:30PM:
Programing Pt. 2

12:30PM - 3PM:
Programing Pt. 3

12:30PM - 3PM:
Programing Pt. 4

9AM - 11:30PM:
Building Pt. 3

12:30PM - 3PM:
Building Pt. 1

12:30PM - 3PM:
Building Pt. 2

9AM - 11:30PM:
Building Pt. 4

9am - 11:30PM: CAD
Pt. 2

12:30Pm - 3PM:
CAD Pt. 1

WednesdayMonday Tuesday Thursday Friday
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Team 636 Occam’s Razor Clams is a team of rookies that we

started this year; largely comprised of ninth graders and

middle schoolers, with a few 11th graders. Near the

beginning of the season it was apparent that interest

largely outweighed available space on our team. 252

leadership sat down and made the difficult decision of

which 2 new recruits we would graciously invite to our

team. When making our decision we made an active effort to

ensure enough diversity in interest and skill level among

the team to provide a solid foundation for success. We

share our practice time with them and have made an active

effort to provide them with all of the support they need,

from coding advice to team management tips.

Our practices are a mixture of in-school time as well as out-of-school time. 

On Tuesdays during the school day, we have an “enrichment” period. Due to time restraints during

this period, we focus on bettering our overall operations work. Monday, Wednesday and Friday

are after school days that members can come in on. 

This unique mix of after school and in-school meetings allow team members to better devote

what time they have to the team.

Team Details
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We have grown our networking with potential sponsors, and through this work, we have gained two

new donors: Dave’s Marketplace and the Providence Engineering Society--who have donated a total of

$750 to our team. We also received an in-kind gift from GT3 Creative Inc. of a vinyl banner, which we

plan to utilize at every official competition we attend for years to come.

This year we have focused more on fundraising and budgeting than previous years. One

of our goals going into this season was to create a better financial system. To

achieve this we created a spreadsheet where we keep track of our expenses and

income to have a better understanding of our financial status.

5 -  Connect Award

Budgeting & Fundraising

Donors



1 - Brainstorming

2- Prototyping

Concepts are then quickly

portotyped with materials

like cardboard

5 - Testing 

Effectiveness of the

mechanism is tested and record

to see how efficient it is. 

We identify a goal we want our robot to


achieve, then brainstorm while


simultaneously researching and


evaluating mechanisms for their


effectiveness and efficiency for


completing the task.

Then they are digitally fabricated

with CAD using information gathered

from research and the original

prototype.

3 - CAD/Design

Mechanisms are then

assembled using the CAD model

as a reference.

4 -Building

Design Process

6 - Think Award

Game Strategy

create a versatile robot that could reach all three junctions and


be a strong alliance partner. 

prioritize driver practice to maximize cycle time with the arm and


claw

create a grid system to differentiate between the different


junctions to minimize driver-coach miscommunication during


matches (See picture above) 

Watch high-scoring matches on youtube to research and develop


our own game strategies

 Case Study: Robot 1's Side Plates

“Designing the side plates for Lenny was an

interesting process with a lot of new things

to learn. I had to learn how to make custom

parts using OnShape, which included knowing

all of the parameters we would need to

account for.” - Charlie

 After brainstorming the

idea for the robot, we

physically prototyped the

robot 1 with cardboard, it

served as a model when

we started to CAD.

After researching other teams side

plates we digitally fabricated a

custom design  in OnShape. 

We then laser cut our side

plates out of delrin

plastic and assembled

our robot based on the

CAD. 



1 - Custom chassis

2 - Belt driven mecanum wheels

3 - arm and wrist claw

       -centered between linear slides,


increasing stability

4 - 3d printed odometry wheels

5 - Custom laser-cut chassis plates

       -houses control hubs

       -shows sponsors + team number




Robot 01 Overview
3

5

4

2

1

1 - H-shaped chassis

2 - Belt driven mecanum wheels

3 - Claw on linear slide

4 - 3d printed odometry wheels




Robot 00 Overview
"Frant"

3

"Lenny"

2

1 4

After qualifiers, we recognized that Robot 00 did not display our best work. Not much

thought was put into the design or the parts used. This lack of careful planning resulted

in an awkward layout making driving difficult. In order to fix this, our team decided to

create a brand-new design in the span of 6 weeks. For Robot 01, we wanted to cut down our

cycle time by building a through-bot and improve our CAD skills by learning how to create

custom side plates.

7 - Think Award

4gr



First - built with GoBilda parts and Rubber bands
Notable: flimsy parts, did not align properly for a secure

grip

Second - 3d printed design from Loony Squad
Notable: molded grip around cone along with a

stronger servo makes it more secure

Intake
Through design - Arm flips through while inside of the

robot to reach other side 

two synced servos on either side of arm

wrist flips 180 degrees to set cone upright on either

side

one servo to flip wrist; one to open/ close claw

Belt-driven linear slides that do not require constant

tensioning; can reach all three junction heights

two iterations

Chassis

8 - Think and Innovate Awards

(1) Custom Delrin chassis

plates are durable and rigid 

two chassis pods 

(2) Contain wheels, motors,

belts, and pulleys

(3) control + expansion

hubs

1) motors sunken in side plates,

save space

mecanum wheels with belt

drive

2

1

3



April Tags
Reliable way to detect cone position

Works in all applicable lighting conditions

Localization
We localize using three wheel odometry and 

the roadrunner localizer

Driver Enhancements
Macro buttons for dropping and flipping

the claw or picking up and raising the

slides

Reversed driving directions when arm

flipped for more logical driving

Macros for the different cone stack and

junction heights for more accurate cone

placement

9 - Control Award

Programming
Autonomous Period

Detect Cone Rotation
using april tags

Place Preload on high

junction 

cycle 2 cones from cone

stack onto the high junction

park in the indicated zone

1.
a.

2.

3.

4.

Odometry Wheels



Our autonomous relies on an asynchronous control loop where we can trigger arm,

wrist, and claw events at different bot positions. This allows us to efficiently move the

robot in tandem with these arm, wrist, and claw movements in a precise fashion.

Test Driven Development

We decided to use test driven

development to rapidly test our PID

system. Even with our little 

knowledge of the process at the

beginning of the season, we were able

to learn the paradigm, and greatly

speed up the development process.

Programming
Non-Blocking Autonomous Control Loop

10 -  Control Award

OUR WRIST CLAW PRESENTED US WITH A NEW AND COMPLEX WAY TO MANIPULATE CONES, AND WITH

THAT CAME NEW AND COMPLEX SOFTWARE CHALLENGES.

Armitrage PID Control

Some challenges included...

Both linear slide Motors have to

operate in sync

 Both servos on the arm have to

operate in sync

The slides cannot stop to abruptly

or else the belts will slip

distance sensor reported

inconsistent values

1.

2.

3.

4.

How we overcame them...
Designed a proportional control system

using their encoders to maintain

synchronicity

Designed a system where the servos can

only be accessed as a pair

made a maximum acceleration using PID

and the SIGMOID function

 Implemented custom algorithm to

average multiple values

1.

2.

3.

4.



We use OnShape to document our design process and create custom parts, as well as virtually construct

our robot. This helps us to visualize and efficiently edit our iterations, which helped a lot in the

designing/creatION of our side plates.

Because creating custom chassis

plates required extensive knowledge

of CAD, many of the skills displayed

here were learned by our members in

less than 3 weeks. 

Along with the many custom parts on our robot, we also have open-source parts made by other

teams. These parts being, the odometry wheel housings--made by Primitive Data Team 18209, and

our current claw--designed by Loony Squad, a team of 5 that only works on CAD. 

Chassis Plates
Before laser-cutting our custom side plates, we had to

design them in CAD. During this process, we learned

many new things, including how to integrate custom

parts and COTS parts in CAD.

11 -  Think and Design Awards

Digital Fabrication

Our second beacon

sits between the

bottom of the cone

and the claw so that

when our arm rotates,

the beacon doesn't

fall off the cone.

Our first beacon

was designed to sit

on the top of the

cone, above the

claw.

Beacon

Full Robot

Sketch of side plates

top view of plates

Outside of side plates



During our school’s Open House,

some of our team members took

time out of their weekends to come

promote FIRST and the Electric

Quahogs. We talked to over thirty

potential Wheeler students and

their families: spreading the word

about FIRST, our robot, and awards.

Hopefully convincing them to join

their school’s robotics team,

wherever they ended up enrolling!

Open house - 10/22/22

We hosted the Blackstone Academy

Bulldogs and showed them the

ropes of being a part of the FTC

community! We assisted them in

creating their Instagram account--

which has over 70 followers--,

provided tips on team organization

and gave them an introduction to

coding with OnBot java. They were

a very nice and cheerful team, and

we cannot wait to see them again!

Assisting Blackstone Academy

Bulldogs- 10/25/22
We have obtained over 246 new

followers since September of 2022,

adding to our total of 506 followers!

We post weekly content, and use the

social media platform to keep in

touch with other FTC teams. On our

Instagram page, we aim to share the

muti-layered participation required

by FIRST by posting both our outreach

work and landmark competition

moments. One of our videos has over

1,700 views, which we are very proud

of! Our lead programmer created our

Electric Quahogs website, where we

try to post blogs in order to keep

people updated on our work.
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Outreach

Hoting Qualifier - 1/7/23




We had the amazing opportunity of hosting the first RI

2023 qualifier at our school! We hosted around 12 FTC

teams, giving us the chance to meet and talk with them

about strategies. We were also able to reconnect with

other teams that we have met in the past. It was a

wonderful way to show our new members what

qualifiers entailed. We had an amazing time hosting

and would love to do it again next year!



Members of Team 252, assisted by members from Team 636 Occam’s

Razor Clams, went to the Learning Community Charter School, where

97% of their students identify as people of color, to run a workshop

with a class of third-graders! Our teammates talked to fourteen

students about robotics and STEM, and led a workshop. The workshop

had students had make bridges with popsicle sticks. This activity was

a lesson in how important the design process is, as they had to create

a design before building. It was a lot of fun and we are already

planning to go back and do another workshop!

Learning Community - 12/4/22

Underwater Robotics Presentation -

11/21/22




We hosted a lecture by Professor

Brennan Phillips, an underwater

robotics professor at the University

of Rhode Island. Through his talk, the

audience was able to learn about:

Professor Brennan’s line of work,

how important engineering and

robotics are to ocean exploration,

and all of the opportunities URI

provides to highschoolers and

college students alike. Around thirty

members of our community came

(including our team’s members). It

was a very educational and

interesting lecture!

Calling team 20789, Riverdale NY  - 1/10/23




We had the opportunity to meet Team 20789 from Riverdale, NY! We spoke

to each other about strategy and outreach approach. It was interesting

and exciting talking with them. We both learned a lot from each other! 
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Outreach

The Providence Public Library - 3/8 

On March 8th, we will host a workshop at the providence

public library! We will be visiting the steam club for

kids ages 6-10 and we will be talking to them a little bit

about FIRST and helping them create fun crafts.  



We reached out to the

providence bike collective

seeking to form a relationship,

help at the shop, and learn

from each other. we helped

move them move to their new

location and paint it, We are

currently in the process of

planning to help them design

their new space, and

host/attend workshops.

Providence Bike

Collective-

12/4/22

We assisted our sister team, Team 636 Occam’s Razor Clams, with activities

they arranged at the Rochambeau Library, a public library in our

community. On December 12, we read STEM themed picture books aloud to

young children. We returned on January 11, where we held a workshop

teaching children from 4-11 years old how to build their very first robot!

The robots in question were simple wiggle bots made with a toothbrush

head, mini vibrating motor, battery, and tape. At these events we were

able to talk about our time within FIRST and encourage the young students

to look further into STEM!

Rochambeau Library Workshops 

Vartan Gregorian STEM

Workshop- 2/15/23

Four of our members went to the

Vartan Gregorian Public

Elementary School where we

held a fun STEM workshop for

2nd and 3rd graders! During the

workshop, apart from building

dancing robots, we taught the

seventeen students the

importance of being patient and

to be ok with making mistakes.

We are planning on hosting

another workshop at this school! 
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Outreach

Behind the Bots -

2/27/23

We collaborated with 636 Ocam’s

Razor Clams to create an event

for the Rochambeau Public

Libary. This specifically was

targeted to kids ages 12+ and

focused on the mechanics of

FIRST and how both our teams

function. We also did a STEM

themed craft and explained to

both kids and their families how

FTC has changed our lives for

the better.




