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About This Issue 
 
Welcome to the Robot Raiders very first issue of our Build and Competition Season 
Recap newsletter.  This is the first of what we expect to be a semi-annual newsletter 
that reports on the team activities.  We will send this newsletter to all the sponsors 
and supporters of FIRST Team 5254 - The Trumansburg Robot Raiders. 
 
This issue covers our team’s build and competition seasons, which run from early 
January to late April. These seasons make up the “official” FIRST Robotics 
Competition season, and are an incredible opportunity to build not just a robot, but 
also to build an appreciation of STEM (Science, Technology, Engineering, and 
Mathematics) within our team and our community. In this issue, we also discuss a 
unique off season event we were invited to attend and some of our future plans for 
the up coming season. 
 

2015 Game – Recycle Rush 
 
 
The 2015 FIRST Robotics 
Competition game is Recycle Rush. 
The game is played on a 27’ by 54’ 
field that is divided by a six-inch 
barrier that robotics are not allowed 
to cross. Alliances of three robots 
each are divided on their own halves 
of the field. In contrast to previous 
years, this new element introduces a 
new style of game play in which 
robots must focus purely on scoring 
points instead of defending against 
their opponent alliance. 
 

 

 
The object of the game is to stack grey totes and place them on one of two of the 
alliance’s raised scoring platforms. Additionally, a large number of points are added 
if the stack is capped off with a green recycling container. Each alliance has access to 
58 grey totes, which start on the field in the landfill zone as well as behind the 
alliance wall, which are fed into the field by human players through a ramp. 
 



 

Match play begins with 15 seconds of autonomous control in which the robot must 
operate entirely from pre-programmed instructions and sensor input. During this 
time, teams try to move preplaced items into the center of their own half of the field, 
called the Auto Zone. After this, drivers operate their teams’ robots for the 
remaining 2 minutes and 15 seconds of the match. 
 
This year, tournament play changed as well. During qualifying rounds, teams are 
now ranked on their average score instead of match wins and losses, forcing teams 
to focus on maximizing their score for each match. The playoff rounds are different 
also in that the alliances with the highest averages advance, instead of the 
elimination rounds from previous years where teams needed to defeat a specific 
alliance. The finals, however, are still determined directly by wins and losses, which 
makes for an interesting change in game dynamic. 
 

Build Season and Our Robot 
 

Build season is a short and intense 6 
weeks.  On the first day of the build season 
the new game is announced and the games 
rules and playing field specifications are 
released to teams.  From that first day, the 
team then has to work together and 
progress from conception through 
completion of a competitive 6-foot tall and 
120-pound robot. 
  

After the game is announced we start 
build season by doing a thorough review 
of the game rules, game pieces and playing 
field.  From this analysis we develop a 
game strategy and outline the build 
priorities that will guide our prototyping, 
fabrication, programming and testing 
phases.   
 

During these phases the students are 
engaged in developing game strategy, 
brain storming potential mechanisms, 
prototyping and testing mechanism 
designs, developing CAD models of the 
final designs, fabricating and building the 
robot and programming the drive system 
and mechanisms of the robot for remote 
control. 
  

 



 

This year’s game presented many significant engineering challenges.  There were 
three uniquely different game pieces to manipulate, stack on top of each other and 
transport across the field 
 
Totes - a rigid rectangular tote with a hinged top that tapers down to a narrower 
bottom. 
Recycle Bins - a pliable round recycling can with a lid on the top that also tapers 
down to a narrower bottom. 
Litter – a long round, flexible pool noodle.    
 

 

In addition, with the number and 
size of the game pieces and only 
half the playing field to operate 
on, it was also clear that 
maneuverability was going to be 
critical. 
 
During our game analysis and 
strategy session we determined 
that the optimal scoring 
configuration was to capture and 
build a stack of 6 totes, place a 
recycling can on top of the stack, 
and put a pool noodle inside the 
recycling can at the top of the 
stack.  A stack of six totes capped 
and noodled stood over 8 feet 
tall and weighed over 60 
pounds.  These “capped 6 stacks” 
then had to be transported 
across the field and placed on a 
raised scoring platform.  
 
This year, we designed our robot 
to capture and stack the totes 
and the recycling containers as 
efficiently as possible.    

 
For our team that meant being able to first acquire and secure a recycle bin and then 
build a stack of 6 totes below the recycle bin for the “capped and noodled 6 stack”. 
 
 
 
 
 



 

To accomplish this, our team focused on four primary mechanisms that had to be 
integrated.   
 
A Drive Train Sub-System that could 
easily and quickly maneuver to acquire 
totes and recycle bins and also powerful 
enough to transport and place stacks for 
scoring.  For this we developed a 5 wheel 
H-Drive system with onmi-wheels.  This 
design allowed us to be able to drive 
sideways (strafe) without turning to 
more easily approach and capture totes 
and bins and to score stacks.  The center 
wheel, or “H-wheel”, was pneumatically 
actuated to make it so there was more 
constant pressure on the floor while also 
being able to raise it to more easily get 
over the raised scoring platforms.  
 
An Elevator Sub-System that would 
allow our robot to build stacks of totes 
with recycle bins on top.   
 
The elevator is the subsystem that lifts 
both totes and recycling bins. It allows 
the robot to make stacks by lifting the 
current stack od totes to allow another 
tote to slide in underneath to then be 
added to the stack. 
 
A carriage system rides up and down on 
the elevator structure on bearings. The 
arms of the carriage have polycarbonate 
clips attached that flex out of the way 
when dropped over a tote then flex back 
into place to pick up the tote.  The 
carriage arms are also pneumatically 
actuated to open and close to assist in 
making and securing stacks. 
 

 
 
 
 
 
 



 

 
An Intake Sub-System that could approach and retrieve both totes and recycle bins 
into the elevator system for stacking. 
 

 

Our build priorities valued being able to 
acquire totes and bins in multiple 
orientations quickly and consistently. To 
accomplish this we decided on wheeled 
intakes that pull totes or bins into the 
carriage arms on the elevator.  Much like 
the carriage arms, the intake were also 
pneumatically actuated to open and 
close to increase the viable angle of 
approaching totes and bins for capture 
and stacking. 

 
 
A Can-Grabber Sub-System that could 
extend and then reach over two of the 
center bins on the center step so that 
the bins could be pulled into our 
alliances side of the field. 
 
We programmed this mechanism to 
work during the 15 second autonomous 
period – the robot would extend the 
poles, drive backwards, drop over the 
bins and then drive forward pulling the 
bins off the step.  

 

 
Many more details and specifications of our robot’s design are defined in our 2015 
Technical Brief which can be found on the teams website www.frc5254.com.  
 

New York Tech Valley Regional 
 
After build season comes competition season.  Teams register to compete in various 
regional events across the country and compete for a spot to attend the FIRST World 
Championships in St. Louis. 
 
This year our team decided to attend two regional events.  Our first competition was 
the New York Tech Valley Regional, which was held at Rensselaer Polytechnic 
Institute (RPI) from March 19th–21st. This was the second year that RPI has hosted a 
regional competition in the New York capital region, and this year 37 teams came 
from all over New York, New England, and even Canada to attend.   
 



 

 

 
 
The first day of regional events are reserved for setting up your pit, getting the 
robots inspected (certified to be within the rules, constraints and allowed to 
compete) and running practice matches to work out kinks and get ready for the 
qualification matches that start at the beginning of the second day. After a few small 
modifications to our robot, we passed inspection early and spent a lot of time on the 
practice field getting the drive team some much need practice.   
 
We arrived on the second day with a game plan and prepared to compete in the 
qualification rounds.  We had a tough initial qualification schedule and at the end of 
the first day we were ranked 34th out of 37 teams – third to last (gulp!).  While our 
ranking was not that great, we had made steady improvement each match.  As the 
day progressed the drive team improved, our strategy evolved, and we made 
constant incremental improvements to our robot.   As a result of these efforts we 
had steadily improved the size and number of stacks our team scored each match.   
 
After a quick recap of the day, the team decided that a ramp would be the next 
incremental improvement to boost our scores. We would use the ramp to better 
position the totes for quicker loading from the human player station.  The team 
reviewed ideas and developed an initial sketch of the ramps dimensions as well as 
ideas of types of materials needed to build a ramp. 
 
While the rest of the team headed out for dinner and some much needed rest, a few 
team members and mentors headed out to the local stores to try and find the 
materials needed to build our ramp.  We went very low tech with our build 
materials picking up a cardboard tri-fold poster board (yeah, the same ones we used 
in middle school for our science fair project’s) and a few yard signs.  We intended to 



 

use some small c-channel aluminum that we already had as a frame around the 
poster board and to then to bend and attach the wire stands from the yard signs as 
front and rear supports of the ramp.   
 

 
 
We entered the final day of the event with the confidence that our improvements 
from the previous day would carry over into our final few qualification matches.   In 
our first few matches, our team was in alliances some of the stronger teams at the 
event.   
 
Entering the day having averaged around 40 points per match the previous day, in 
our first match our alliance scored 99 points; in the next match our alliance scored 
179 points; and in the next match our alliance scored 162 points.  Our constant 
incremental improvements and increased consistency had pushed our ranking from 
34th to 15th overall. 
 
In between these final few qualification matches the team worked to build our new 
ramp.  However, in order to use our ramp we also had to reduce weight on the robot 
to account for the weight of the ramp and then get re-inspected.   The team worked 
furiously to get all this completed with the hopes that with our improved ranking 
we would get selected for the playoff rounds of the competition. 
 
In alliance selections for the playoff rounds, we were thrilled to be the first pick of 
the 5th seeded alliance Team 20 The Rocketeers.  Our alliance captain also selected 
Team 3624 the Thunder Colts to round out our alliance. 



 

 

  
 
The playoff rounds were even more intense than the qualifications due to the 
elevated level of play. With our robot slimmed down and re-inspected we used our 
new ramp for the first time in these playoff rounds.  Our alliance managed to be one 
of the top scoring teams in both the quarterfinals and the semifinals, allowing us to 
advance to the final matches. While we lost the final round and finished as Regional 
Finalists, we were thrilled with the steady progress we had made and were looking 
forward to our second regional competition the next week. 
 
Qualification Rank:  15th  (out of 37 teams) 
Average Qualification Score:  72.17 Points 
Playoff Selection:  First Pick of the #5 Seeded Alliance (20, 5254, 3624) 
Average Playoff Score:  105.86 Points 
Result:  Regional Finalist 
 

Finger Lakes Regional 
 
Our second event of the competition season was the Finger Lakes Regional.  This 
event was hosted by the Rochester Institute of Technology (RIT) in Rochester, NY on 
March 26th-28th.  The Finger Lakes Regional event featured 45 teams from across 
NY, the country and from Canada.   
 
At this event, we again passed inspection early and hit the practice field to test our 
new ramp.  We spend the day on the practice field working to determine the optimal 
approaches working from both sides of the playing field. 
 
We started out strong in the qualification rounds.   Our new ramp enabled us to 
more consistently and more quickly build and score two “6 capped stacks” and 
possibly a third smaller stack.  The improvements that we had made paid significant 
dividends as we ended the qualification rounds as the #1 Ranked Alliance with an 
average score of 125.27 points (in comparison, our average score at Tech Valley was 
72.17 points).  
 



 

As the captain of the #1 Ranked team, 
we selected Team 340 G.R.R. (Greater 
Rochester Robotics) and Team 174 
Arctic Warriors to complete our playoff 
alliance.  We stayed consistent and 
advanced through quarterfinals and 
semifinals as the 1st ranked alliance.  
The finals were three hard fought 
matches - we lost the first, won the 
second, then lost the final match by 3 
points 120-123 ending our second 
regional also as Regional Finalists. Our 
performance at the competition earned 
us the right to compete at the FIRST 
World Championships.  The team was 
heart broken to have lost in the final but 
was thrilled to have qualified for the 
World Championship’s in only our 
second year. 
 

 
 
Qualification Rank:  1st (out of 45 teams) 
Average Qualification Score:  125.27 Points 
Playoff Selection:  Captain of the #1 Ranked Alliance (5254, 340, 174) 
Average Playoff Score:  154.00 Points 
Result:  Regional Finalist 
 

World Championships 
 
With our performance at the Finger Lakes Regional, our team had the chance to 
attend the FIRST Robotics World Championship in St. Louis, Missouri in April 27-30. 
The FIRST World Championship is a highly competitive event that brings together 
incredible people and teams from all reaches of the globe to compete, collaborate, 
and cheer together. 
 

 
 
Excited to be able to compete in the World Championships our team worked hard to 
made even more improvements to our robot.  In the few weeks before the 
competition the team designed, tested and built: 



 

 Two new ramps, one for each side of the playing field 
 A pneumatically controlled bin stabilizer that sat on top of the elevator 

structure and held the bin on top of the stack 
 Developed a new “can burglar” that would capture the bin from the step by 

grabbing it through the hole in the top of the lid. 
  
In the World Championships we were placed in the highly competitive Carson 
Division.  Despite a tough schedule, our team continued to improve our performance 
and technical functionality with every passing match.   
 

  
 
 
Through some very tough competition we ended as the 10th Ranked Alliance in the 
Carson Division.  Our team was selected by the 6th Seeded Alliance Captain Team 
1519 Mechanical Mayhem (from Milford, New Hampshire) along with Team 399 
Eagle Robotics (from Lancaster, CA).  Again the playoff rounds where even more 
intense, more competitive and higher scoring.  We lost in the quarterfinals with an 
average of 191 points, which was only 1.5 points away from advancing to the 
semifinals. 
 
The experience to qualify, compete and get selected for a playoff alliance in the 
World Championships was an amazing and enriching experience for our small, 
young second year team.  Our students were able to meet and work with some of the 
best robotics teams in the world.   While our team did not advance, our alliance 
captains from Tech Valley, Team 20 The Rocketeers, did advance.   And we were 
there to support and cheer for them through the rest of the competition. 
 
Qualification Rank:  10th (out of 70 teams) in Carson Division 
Average Qualification Score:  160.40 Points 
Playoff Selection:  First Pick of the 6th Seeded Alliance Captain (399, 5254, 1519) 
Average Playoff Score:  191.00 Points 
Result:  Quarterfinalist in Carson Division 
 
 



 

Indiana Robotics Invitational 
 
The Indiana Robotics Invitational is held on July 17-18th. Despite being an 
unofficial offseason competition, the Indiana Robotics Invitational is widely 
considered to be the most elite and competitive event in the FIRST Robotics.  Only 
60-70 of the best teams in the world are selected to attend this elite event.  Our team 
was incredibly honored to be invited, in only our second year. 
 
Knowing that we would be competing against the best of the best, our team outlined 
even more improvements to our robot to make it more competitive.  We designed, 
programmed and tested changes that: 
 

 Extended the intake arms and added a second set of wheels. This allowed 
us to work effectively from the landfill area and be able to access and 
stack any tote on the playing field.   

 Added a pneumatically controlled can stabilizer that rode above the 
carriage arms.  This new mechanism replaced our old static can stabilizer 
that sat on top of the elevator mast.  This new design allowed the bins to 
be held more securely as the stack was being built and when moving it to 
the scoring platform. 

 Built new, longer ramps.  These ramps also folded down to allow multiple 
totes to be delivered through the human player tote shoot. 

 Programmed a 20 point “3 tote” autonomous mode.  This was probably 
the most impressive improvement we made as it required the use of 
multiple sensors and some advanced programming.  Pretty advanced 
stuff for a second year team. 

 Added sensors to the carriage that detected when a new tote was in 
position to be stacked and then programed the robot to automatically 
stack the new tote.  This was another impressive improvement, as it 
required some advanced programming for this to be done automatically. 

 
The Indiana Robotics Invitational was a blast.  Getting to collaborate with and 
compete on alliances with the best teams in the world was quite an honor and 
experience for our young team.  With the changes we made to our robot we were 
there to compete with hopes of advancing and being selected for the playoff rounds. 
 
At the Indiana Robotics Invitational we ended qualification rounds ranked 21st and 
were selected onto the 7th Ranked Alliance by captain Team 179 (from Rivera 
Beach, FL) , Team 548 (from Northville, MI) and Team 503 (Novi, MI).  The playoff 
rounds were amazing.  Many scores of these playoff matches were over 300 points.  
Our alliance was eliminated in quarterfinals.   
 
The Indiana Robotics Invitational was an incredible experience for our small, young 
team.  Being able to interact with and collaborate with truly the best of the best of 
FIRST Robotics teams was a unique opportunity and left a lasting impression on our 



 

team.  We got to make new friends and look forward to collaborating with these 
teams in upcoming seasons. 
  

Qualification Rank:  21st (out of 67 teams) 
Average Qualification Score: 214.56 Points 
Playoff Selection:  Selected by the #7th Ranked Alliance (179, 5254, 548, 503) 
Average Playoff Score: 255.00 Points 
Result:  Quarterfinalist 
 

Looking Forward to Next Season 
 

The Robot Raiders 2015 Robotics season was one of tremendous growth as well as 
success.  In our second year as a team we saw huge increases in team size, mentor 
and parent involvement and welcomed many more new sponsors – more than 
doubling the involvement at all three of these levels.  
 

The success our team achieved was incredible. But that success was simply just the 
residual effect of the incredible effort put forth by the team.  A level of success that 
could only be the result of lots of hard work, commitment to relentlessly explore 
opportunities and have the discipline to follow a process of making continual 
incremental improvements.  As they say in FIRST, “It’s the hardest fun you will ever 
have.” 
 

While the teams primary season is from January through April, the groundwork for 
the upcoming season will be laid in the fall.  We are looking forward to inviting new 
students to the program at the beginning of the school year – doubling the team size 
for a second year in a row - and to develop more advanced training opportunities 
for the team in CAD; programming; mechanism design and fabrication; media and 
website development; and business planning and marketing.     
  

In addition the team is looking forward to attending two Fall off-season events. 
 

 Rah Cha Cha Ruckus in October hosted by Teams 1511, 1126, 191, 3015, and 
340 from Rochester, NY 

 Robot Rumble in November hosted by Team 3044  from Ballston Spa, NY  
 

These are great single day events where teams can bring new members to compete 
and experience the excitement that is FIRST Robotics.  As they say in FIRST, “It’s the 
only Varsity Sport where everyone can turn pro.” 
 

More Information and Contacts 
 
For any questions about the team, to explore opportunities to sponsor or mentor 
our team or to arrange a visit with or from the team, please contact our Lead Mentor 
Roy Westwater at tbrugrobotraiders@gmail.com.   
 
To stay current with our teams activities please visit our website www.frc5254.com 
and follow us on Facebook www.facebook.com/TrumansburgRobotRaiders.   
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