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About Team Duct Tape 
Team Duct Tape is a community based FIRST Tech Challenge team, active year round in both our immediate 

neighborhood community, as well as our FIRST community. Our outreach programs are aimed at: 

 

 Informing the general public about FIRST robotics,  

 Coordinating cooperative training and practice opportunities with other area teams;  

 Promoting interest and engagement in science, math and technology to area youth, and  

 Encouraging business and professional community involvement in mentoring and coaching . 

 

Our team motto is “We Stick Together!” and our goal is to elevate character, teamwork,and academic and 

intellectual achievement above all else. We do not seek to win at all costs,but rather to give team members an 

enduring hands-on STEM experience that will serve them well into their futures.  Putting character before 

competition has yielded a consistently high achieving team that reliably brings home trophies year after year,and is 

well regarded not just statewide but nationally. 

 

Meet the Team! 

Adriana (Adi) is brand new to Team Duct Tape this year, and brings her creative 

energy to bear as our team photographer and in Team spirit! " I am a sophomore in 

high school. I had three years experience in FLL competitions, prior to joining Duct 

Tape. I am known for being creative, spunky and possibly hazardous to people’s 

health.  I love creating things  from “Old Junk”. Most of my free time is spent 

reading books, practicing photography, and designing jewelry. I hope to one day 

become a super hero and protect the people of the world. All I need to do this is find 

a radioactive spider to bite me." 

 

Chris is a high school senior (home school) and three year veteran of Team Duct 

Tape.  Chris is the Mechanical Lead for the team this year, responsible for 

coordinating all hardware design and build, and works closely with the software 

team.  Chris also is an accomplished pianist, a past Georgia-ranked Foil Fencer, 

and is active in his Church as an altar server and commissioned acolyte.  Chris is 

currently evaluating several options for his college education with a goal of 

completing his undergraduate degree in mechanical engineering 

Cody is new to Team Duct Tape this year.  A senior at Freedom High school, he 

brings a wealth of natural engineering talent to TDT, and a ready hand for 

prototyping.  Cody easily translated his skill at hand drawn engineering designs 

into PTC Creo Element CAD drawings, with just a few short instructions. 

 

Damien, is in his second season with the team.  He  is a Star ranked Boy Scout and 

soccer and track and field athlete at Sunlake High School, and brings to Team Duct 

Tape his strong team ethic, knowledge gained from his design engineering courses, 

focused work ethics, and an inquiring mind. He enjoys  playing tactical games 

working as a team with other players online.  

Ethan started as an apprentice with Team Duct Tape two years ago, and is now a veteran 

member of the mechanical build team.  A sophomore in high school this year, Ethan is 

interested in golfing, fishing, and boating. Ethan is also a long time Boy Scout. 
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Joel is one of our veteran founding members, now in his fourth season with Team 

Duct Tape.  Joel handles the business side of things, helping with securing team 

sponsorships, and bringing his creative skills to bear on everything from our team 

look and presentations to fundraisers and special events. Joel originally planned to be 

a chef, but as a result of his communications work with Team Duct Tape has changed 

his career interests to psychology. 

Johnny is currently a high school freshman (home school) and two year veteran of 

FIRST FLL as a former member of Brick Buddies.  He is part of the software team 

this year and is developing skills in Robot C.  Johnny also plays the piano and 

practices Tae Kwon Do in between creating his own video games. 

 

Logan is a third year member, and says, “ I have been interested in robots ever since 

I can remember. I also enjoy learning how things work. Math and science are my 

favorite subjects in school. “ Logan is on the mechanical team. In his free time, 

Logan likes playing the piano and the cello.    

 

Natalie is a second year Team Duct Tape member and this year’s lead programmer.   

“ I have not previously been involved in any other robotic programs or teams, but I 

have always enjoyed the subjects of math and science. I am not completely sure what 

I want to do in the future, but I am currently leaning towards pursuing a degree and 

career in meteorology. I am very excited to be a part of Team Duct Tape! “ 

Ryder is an apprentice member of TDT and this is his first season. “I am the teams 

videography and safety guy and I am also home schooled. I have been in the Boy 

Scouts since first grade I am now a First Class and working on Star. I have interests in 

robotics, videography, camping, and  making things out of duck tape.” 

 
Chris a founding member of Team Duct Tape, recently graduated from high school 

and transitioned to team mentor this year.  Now a full time student at St. Petersburg 

College, where he’s working towards a degree in Computer Science, Chris helped 

team members learn Robot C, and tutored them in the use of PTC Creo Elements. 
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Robot Bill of Materials 

 

Brackets & Structural Elements 

 

L Connector Bracket      5  

Structural Channel - 32mm     15  

Structural Channel - 96mm     3  

Structural Channel - 160mm    4  

Structural Channel - 288mm     11   

Structural Channel – 416mm    3  

Angle Bar -144 mm      3  

Flat Building Plate 64mm x 192mm    2  

Tube – 88 mm      1  

 
 

Servos and Motors 

 

152 RPM 12V DC Gearbox Drive Motor   6  

DC Motor Connection Wire     6  

37mm Motor Mount      6  

Gear-to-Wheel Hub Spacer     8  

Bronze Flanged-Sleeve Bearing 3/16"   24  

Axel Set  Collar 3/16"     10 

 

Fasteners 

 

Kep nuts               146  

Alloy Steel Socket Head Cap Screw 1/2"   24 

Alloy Steel Socket Head Cap Screw 5/16"   93 

Alloy Steel Button Head Cap Screw 3/8"   29  

Nylon Unthreaded Round Spacer 3/8" OD, 1/8"  4 

Nylon Unthreaded Round Spacer 3/8" OD, 3/8"  4 

 

Wheels and Gears 

 

4" Diameter Wheel      8 

Set Screw Axel Hub      13  

120 Tooth Gear      2 

80 Tooth Gear      12 

40 Tooth  Gear      1 

Axel D Shaft      11  

 

Sensors Controllers and Batteries 

 

Samantha Module     1 

Gyroscope sensor     1  

LEGO MINDSTORMS Intelligent Brick  1  

12v NiMh 3000 mah Rechargeable Battery   1  
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Encoders      1  

On/Off Battery Harness     1  

HiTechnic DC Motor Controller    2  

HiTechnic Servo Controller     1  

LEGO Hard Point Connector    4  

 

LEGO parts 

 

LEGO Technic Single pins    12  

 

Other Material 
 

Plastic       32 sq. in. 

Aluminum      26 sq. in. 

Rubberbands, #32     4 

PVC pipe      4 
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September 24 2011, 1:00 PM- 4:00PM -Brainstorming 
Entry by: Chris Kujawa 

 

Tasks Reflections 

Ideas, ideas, and more ideas Brainstorming and ideas sharing meeting. 

  

Today TDT had one of its best brainstorming sessions. Countless 

ideas and concepts were thrown around the room in such a manner 

that the very air we were breathing was humming with imagination 

and energy. With Cody’s skilled hand, taking our words and 

transforming them into two-dimensional drawings, we were able for 

the first time to picture what our newest creation might look like. It 

is going to take a lot of work. 
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Saturday October 8, 2011 -1pm to 5pm, Game Strategy 
By: Cody baker 

  

Tasks Reflection 

Disassemble robot Done, drive train left together 

Create Strategies Several Strategies created 

Create part list to be ordered Rough list created 

Assess computer resources Pro engineer is available for everyone 

  

The programming team completed the scoring spreadsheet to be used with strategies and to help aim our 

design attempts. 

  

 
 

From Natalie: The table above shows one potential scoring scenario.  In this scenario, 20 balls are scored 

in crates, 25 in the low goal, 4 crates are stacked on the platform, with different success rates for each 

level.  Also, during autonomous, the robot tries to park a bowling ball in the back parking zone, itself in 

the front parking zone and tries to upright a ball crate.  During end game, an attempt is made to park a 
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bowling ball in the home zone outside of the goal.  The estimated score for this scenario, taking into 

account probability of success and number of scoring attempts is 144 points.      

_______________ 

 

We brainstormed more robot ideas to go along with 

our strategies.  The V-log for our team was featured on 

FIRST’s website. Our team has obtained two orange 

bowling balls and plywood for creating our practice 

arena. 

 

On the design front, we have decided on a goal for the 

first match. The goal will be to lift two crates up to 90 

inches while on top of the home platform. The 

autonomous goal has not been set yet but it is 

narrowed down to two possibilities, one being 

collecting racquetballs and the other being collecting 

magnetic racquetballs to score while on top of the home goal. We used Lego’s to model different lift 

designs and we have narrowed it down to just two design ideas. 

 

At the end of the meeting we all sat down and went through the list of supplies to be ordered and decided 

what we wanted and/or needed for the robot. 
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October 15 2011, 1:00 PM- 5:00PM – Prototyping, Programming 
Entry by: Natalie Meusling 

 

Tasks Reflections 

prototype different arm design ideas Two different arm designs were created so we will be able to decide 

at the next meeting which one seems to work better for our robot and 

goals. 

 brainstorm ball collection methods  We considered different collection and storage/movement methods 

for the balls.   

train programmers using robot virtual 

world 
Created a simple program the could move the virtual robot forwards 

and then backwards.  However there was a problem with the encoders 

in the virtual world. 

look at scoring strategy to decide how to 

best maximize points 
Used spread sheet of scoring options to examine different strategies. 

  

At the meeting we split up into three main teams: 

one to work on protoyping the different arm 

designs, one to brainstorm collection and storage 

methods, and one to work on programming.   

 

The design team was able to develop two different 

arm designs for the robot.  One of the arms was 

primarily done by Chris K and was completed at 

the meeting.  The arm was able to extend pretty 

high which could translate into many points during 

a competition, but it required a lot of force to be 

extended.  The design will need to be modified 

before it can be effective on our robot.  The other 

design was led by Cody.  At the next meeting we 

will have to compare the arm designs and decide 

which one is better for the goals we want to 

achieve. 
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The brainstorming team drew up some sketches of 

possible ball collection techniques.  The general 

consensus is to avoid conveyor belts due to their 

unreliability in favor of rollers.  We are 

considering either storing the balls directly into a 

crate that the robot has picked up (this would keep 

us from having to worry about the ball holding 

limit) or having some storage system at the top of 

the robot, possible integrated into the arm to allow 

for easy dispensing. 

 

The programming team primarily worked with the 

robot virtual world in order to become more 

familiar with programming in RobotC.  A simple program was created that drove the virtual robot 

forward and then backwards using encoders to determine the distance travelled.  However, an error with 

the virtual encoders when the robot moves backwards led to a lengthy debugging session.  The 

programming team also used a spreadsheet of all scoring options to look into the best scoring strategies.   
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October 22, 2011 1:00 PM – 6:00 PM – Prototyping, Strategy 
Entry by: Damien Isom 

Tasks Reflections 

Construct prototype arm Have a finished arm prototype by the end of the meeting so we can fit it 

onto the drive train. 

Think and start on ball collecting 

design 
Create a way to collect the racquet balls efficiently. 

 

 

Today was the same day as the Build It Day 

workshops at Middleton High so we had Johnny and 

Chris W (two of our three programming people) with 

Cody volunteer to attend the meeting.  

 

With most of the programming team gone we mainly 

focused on the mechanical aspects of the robot this 

meeting. We knew we had to have a working 

prototype arm that could work and an ideal of where 

and how we were going to build the ball collecting 

unit. After some quick brainstorming we broke up into 

two groups, one led by Chris K to handle the construction of the arm and the other led by Logan in 

planning the location and type of collection method that would work best with the robot and the team. 
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October 29, 2011 1:00 PM – 6:00 PM - Prototyping 

Entry by: Adriana (Adi) Schiereck 

Tasks Reflections 

Arm design prototype This week we had to design an arm which to lift and grab the 

baskets into the air. We are off to a good start but still very basic 

Team Photos We had to take the photos for the team website. 

 

 

The arm is off to a good start with two 

teams designing, but we will have to 

go through a huge amount of revising 

to have a completed working design.  

 

Also I took the team photos today so 

we can upload them to the website 

and our poster board. We also have 

completed the basic programming for 

our robot.  
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November 12, 2011 1:00 PM – 6:00 PM – Programming, Building 
Entry by: Johnathan Kujawa 

Tasks Reflections 

Improve robot design  We improved our arm design and also our gripper was finished.  

Improve programming The programmers worked on make a teleop program using a tats 

robot named Sparky. We still have a lot of work to do. 

Community outreach & 

handouts 

In community outreach we planned a TDT Benefit Dinner. We 

also started to make buttons to hand out at tournaments.   
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November 19, 2011 1:00 PM – 6:00 PM , Building, Programming 
Entry by: Ethan Luster  

Tasks Reflections 

Work on collector drive train Improved but still needs work. 

Complete basket gripper Done! 

Reinforce arm & robot body In progress 

Programming sensors Programmer figured out how to use the gyroscope for more 

accurate rotations. 

 

This week’s meeting was very productive. My role this 

week was to make sure everyone had a job and was 

working on the robot. We had a few things on our list 

that we needed to get done. We first planned to mount 

a motor on the arm so we are able to make it move and 

control it.  

 

Then we built up a frame for the wall which picks up 

balls. Then after that was on we need to make the 

frame much sturdier. After we worked on all the things 

that needed to be done we went over all of the things we accomplished and things that we need to get 

done next week. 

 

We also scaled down our basket gripper. 
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November 21, 5:00 PM- 8:00 PM – Building, Programming 
Entry by: Natalie Meusling 
 

Tasks Reflections 

reinforce arm mount The arm mount was fixed so that the arm is more securely attached to the 

robot.  Previously the arm was wobbly which caused problems with the 

gears meshing to lift the arm.     

add curved backing to top 

of ball collection system 

Aluminum backing was added to help guide the raquetballs out of the 

robot 

 

programming- autonomous 

work 

A sample program was written that uses the gyroscope sensor to turn a 

certain number of degrees, but still needs to be tested out when we get the 

robot up and running. 

 

 

Today was a successful meeting.  Significant 

progress was made on the robot which is beginning 

to look more and more competition-ready.  We 

fixed the arm mount in order to make it more stable 

which will allow the gears on the arm to line up 

and mesh reliably with the motor.  We had 

problems previously with the arm was not stable 

enough and so the gears could slip, causing us to 

lost control of the arm.  

 

 Additionally we added a curved aluminum sheet to 

the top of the ball collection system to allow us to 

dispense balls out of the back of the robot. 

 Originally we wanted to dispense the balls using the arm, but we ran into logistical and time issues and 

had to resort to a simpler design for the time being.   

 

In programming, we worked on writing a program that uses the gyroscope sensor to turn a certain number 

of degrees.  We tested the program using a little lego robot and it worked relatively accurately.  We will 

need to test it out on the real robot next week to see if it will be worth using.    
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November 25, 2011 1:00 PM – 6:00 PM – Electrical, Building 
Entry by: Logan Freeze 

        

Tasks  Reflections  
wire the robot most of it got wired 
work on ball collector tried modifying it 
check for rough edges and loose parts fixed most of the ones we could 

 
  

The main goal of the day was to get the wiring done.  The 
team made a nice circuit board that keeps all of the 
electronics in one place and all of the wires are nice and 
organized.  We checked each motor to see if any were not 
connected properly and to see if they needed replacement. 
 
The team also worked on the ball collection system and 
how to hold it.  We tried to use a servo to hold balls in the 
collection system, but a former team member Chris 
Waugh, now a mentor, told us that the servo could break 
easily.  So we decided to try to hook up a LEGO motor.  It 
did not work out too well. 
 

A few team members went and checked for loose parts and rough edges to be fixed on the next meeting. 
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November 30, 5:00PM- 9:00pm - Programming 

Entry by: Natalie Meusling 

 

Tasks Reflections 

Autonomous 

programming 

 Autonomous programs created, several for each side and at least one for each 

possible starting position 

 

 

Today the programming team worked on completing several autonomous programs.  Our strategy in 

autonomous focuses on knocking over one stack of crates, and then parking the bowling ball and the robot 

in the front parking zone.  But, we have several program options for each side, including one that goes 

straight back to the back parking zone.  Potential autonomous scores for the programs range from 5 to 30.  

 

We have been working on using the gyroscope sensor to make accurate turns.  The snippet of code below 

shows a part of our function for making a turn using the gyroscope.  Basically, we take readings 10 times 

per second, multiply the readings by the time interval (100 milliseconds), and then cumulatively sum the 

products to find how far we have turned in total.  In the future, we would like to use both the compass and 

gyroscope to multitask and keep updating the heading of the robot so that we can always know the robot’s 

direction.  This would allow us to program a more dynamic robot that can adapt somewhat to different 

field conditions.   

 

if(degrees<0){ 

while(moved>degrees){ 

wait1Msec(intervalMS/2); 

            value = SensorValue[gyro]; 

nxtDisplayTextLine(2, "Gyro: %d", SensorValue[gyro]); 

             wait1Msec(intervalMS/2); 

            difference = value-baseline-8; //tends to over-steer, subtracting 8 helps solve this 

              moved+= difference*intervalS; 

              motor[rightDrive]=power; 

              motor[leftDrive]=-power; 

               //wait1Msec(intervalMS/2) 

            } 

 } 
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Community Involvement 2011-12 Season 

 

 Great American Teach-In at Pineview Middle School presentation and demo, Land 

O’Lakes, November 16 

 American Society of Manufacturing Engineers presentation and demo,  Tampa, 

November 10 

 Learning 2011 Conference, representing FIRST Tech Challenge,  Nov. 8 

 Florida STEM Summit III FIRST outreach,MOSI –Tampa,Oct. 25 

 * Middleton High School Build It Day –Hosted Creo workshop – took Anderson 

Powerpole workshop ,Tampa,Oct. 24  

 Land O’Lakes Library Teen Night  FIRST outreach,Oct. 7 

 Central Florida Aerospace Academy  FIRST outreach, Lakeland,Oct 7 

 Knowledge Faire 2011,FIRST outreach,Sarasota,  October 1 

 * Tempest ‘n’Tampa 2011, Hosted FTC Info booth,Univ. of Tampa,  took sensor 

programming classes - September 16 

 * Tampa Bay Innovation Center Tour &demo, Heard from Engineering Professionals 

Largo, August 19 

 2011 Hillsborough County Secondary Science Professional Study Day –Tampa,  Aug. 

17 

 Moffitt Cancer Center’s Multicultural Health and Science Festival,June 11 

 coolTech 2011,June 10  

 Conway Middle School Reach Up! program demo and FIRST outreach,Orlando - 

May 27 

 Green STEM Electrathon Festival ,May 21,Florida Fair Grounds  

 Plumb Elementary RobotFestival -Clearwater,May 11 

 Tampa Bay Area Renaissance Fair –March 11 

 Tampa Bay Engineers Week Banquet - Feb. 25 

 USF Engineering EXPO – Feb. 18 &19 

 IEEE-RAS Presentation - Jan 18 

 

*connotes team member training opportunities 

 


