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Electricity is always in motion at Absolute 
Zero. Nothing can resist it. It can derail 

apathy, pulse waves of STEM throughout the 
community, and become an engulfing 

power for US FIRST. Here at Absolute Zero 
Electricity (AZE), we enlarge our rotations to 
propel the universe of engineering to places 
it never before dared to travel. Every hour 

of every day, AZE is a compelling force of life 
and energy, drawing in everyone around 

us. Who are we? We are Team 3941. 

 Welcome to the Vortex. Resistance is 
Futile. 
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Team Specifications 
Number: 

3941 
Official Name:  

U.S. Army Research Laboratory (ARL)/NDEP/jcpenney/ PTC & TechBrick 
Primary Sponsors:  

U.S. Army Research Laboratory (ARL) 
NDEP 
jcpenney 
PTC 

2013 Theme:  
Welcome to the Vortex; Resistance is Futile. 

This phrase was coined by Coach Chris to describe the engulfing power of FIRST Robotics and 
STEM education. Once you are swept into the vortex of STEM, you will not leave until it eventually 
spits you back out into the community as a STEM professional. 
The vortex also extends beyond our team to encompass the growing influence of STEM in the 
community. 
2013 Robot Name: 
 Kelvin 
(Named for the Absolute Zero temperature scale) 
Years:  

2012-2013 
Parent Program:  

TechBrick Robotics 
Structure: 
 Student Leadership 
  Team Captain – Jonathan Ciavolino 
  Assistant Captain – Danielle Hoppel 
  Team Secretary – Andrew Schmidt 
  Mechanical Captain – Gerald Andrews 
   Mechanical Co-Captain #1 – Steven Shulgach 
   Mechanical Co-Captain #2 – Patrick Huff 
  Programming Captain – Emory Huff 
  Electrical Captain – Stefan Mermagen 
  Media/Animation Captain – Andrei Shulgach 
  Shop/Inventory – Joseph Haire 
  Safety Captain – Erin Tellup 
  Strategy Captain – Sophie Haire 
 Mentor Leadership: 
  Head Coach – Tim Mermagen 
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Team Breakdown: 
 

Sub-Team Name # of Mentors # of Students 
Technical Mechanical 7 16 

Electrical 1 3 
Programming 1 3 

Non-
Technical Media 1 6 

 
Location and Facilities: 
 Current Headquarters: SURVICE Engineering (Belcamp, MD) 
 Future Headquarters: Aberdeen Proving Ground (the new STEM Building) 
Calendar: 
 Off-Season: Tuesdays, from 6-9pm 
 Build Season: Tuesdays, Wednesdays, and Thursdays from 6-9pm 
   Saturdays, 10am-5pm  

Other meeting times as needed 
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Team 3941 Schedule 

TechBrick Summer Robotics Academy Schedule. 
May 29: Sea Perch meeting at SURVICE, 6-9.  We have 2 teams working on robots.  Coach Rich 
Becker will also be making the field elements, if someone can help. 

June 5: Sea Perch meeting at SURVICE, 6-9.   
June 9: FLL/FTC training day at Harford Community College. 8-12 

We will need FLL, FTC, and FRC students from TechBrick to be available for discussions and 
demonstrations. There will likely be students from all over the state. It is a huge outreach opp for us. 

June 12: Final Sea Perch Meeting, Write up FTC Training Day for Notebook 
June 16: Sea Perch at APG Shore Pool: 7:30 AM to 12 

From morning to mid-afternoon. Chris has distributed kits to a number of schools and organizations. 
TechBrick will be the organizing entity. Any TechBrick members that would like to build a sea-perch 
robot may get a full kit by contacting Chris. 

June 26 FRC Meeting at SURVICE, 6:30-9: Intro to Summer Program (Chris) Write up Sea 
Perch and FTC Training Day for notebook and Web site, Repair TAZER, Decorate Headquarters, 
Discuss summer activities 
July 10 Meeting at SURVICE, 6:30-9:  Equipment Safety (Steve Padgett) Write up Sea Perch 
and FTC Training Day for notebook and Web site, Repair TAZER, Decorate Headquarters, Discuss 
summer activities, web site, and movie. 

July 24 Meeting at SURVICE, 6:30-9: Start with an Engineering Lecture (drive train by Rich 
Becker) then working on building a new drive train, programming, web site, and movie. 

Saturday August 4th at SURVICE, 9 to 5:  PTC CREO Training  
August 7 Meeting at SURVICE, 6:30-9: Writing a the Engineering Notebook by Chris and Danielle, 
then working on building a new drive train, programming, web site, and movie. 

August 14 Meeting at SURVICE, 6:30-9: Start with an Engineering Lecture (Lean Six Sigma by 
Marco), then working on building a new drive train, programming, web site, and movie. 

August 28 Meeting at SURVICE, 6:30-9: Start with an Engineering Lecture (subject TBD), Prepare 
TAZER for the Battle of Baltimore (erect basketball hoop, practice shooting), Repair Team 7 robot 
for Fall competitions. 

September 4th: Regular weekly meetings resume! 
September 8th:  FTC Challenge is released, attend at Capitol College! 

September 15, Battle of Baltimore (New Town HS, Owings Mills, MD) Confirmed 
Saturday, October 13: Duel on the Delaware Confirmed 
January 5, 2013: FRC Challenge is released, attend at Capitol College! 
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Mentor Expectations and Results from 2013 
 
(1) We will use PTC CREO and PTC Windchill wherever possible.   

 
PTC Creo primarily used to design the robot post-build.  Gained experience developing engineering 

drawings to help design of some parts, especially towards the wheeled shooter and setting up CNC 
parts.   
 
(2) At least 3 parts should be designed to the extent that they can be printed on the 3D printer 
 
     The robot base was printed on the 3-D printer.  To develop further experience with the 3D printer, 
trophies and other small items were printed separate of robot design.   
 
(3) We should push the use of sheet metal and the CNC machine 
 

Both shooters relied heavily on use of the CNC machine.   
 
(4) We should push the use of sensors.  I want a minimum of 3 sensors on the robot.   
 

Sensors include: (1) the camera for autonomous aiming, (2) the potentiostat to determine the angle 
of the shooter.   

 
Sensors need to be developed further in upcoming years 

 
(5) We need nominations (self-nominations useful) for scholarships by end of week 1 
 

Scholarships and awards came together later in the season.  Need to develop a better plan of 
attack for a realistic goal.   
 
(6) Someone must be devoted to the rules and online updates from day 1 
 

Mentor Steve Padgett led several students to assure that all rules updates and other online material 
were disseminated to the team.   
 
(7) A website with pertinent information must be up and open to the public by the end of day 1.  
Website must be kept up to date throughout season.   
 

Website made information made it online by the end of week 1.  Website should continue to be 
developed for dissemination of team information in a timely matter.   
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Student Demographics—Schools:  
 

 
 
**When FRC team 1980 at the Science and Math Academy disbanded, we opened our doors to 
their team members and mentors. Three FRC 1980 members and two mentors joined our team this 
year. 
 
 

Mentor Demographics: 
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Team Biographies 
Ashley Amundsen 

 
My name is Ashley Amundsen. I am 14 years old and in 8th grade. 
This is my second year in FIRST and first year on FRC Team 3941. I 
became interested in Robotics when I was in 7th grade. My school 
had a “Robotics Club” and I thought it would be fun so I signed up. It 
was a program through the local college (College of Southern 
Maryland) although they used most of the same rules as FIRST’s 
FLL program. I was on a team of 5 people, all of us new to Robotics. 
With some basic help from the coach to get us started and a little 
imagination, we did fairly well placing 6th in Robot Performance out of 
about 70 teams at competition. Of course in 8th grade, we all signed 
up again ready to be even better. Over that summer, I had also 
joined an FLL Team that was outside of school. At our qualifier, we 
placed 1st in Robot Performance and 1st in Robot Design. We made it 
to the Maryland State Championship although we still had lots to 
improve. At States we placed 5th in Robot Performance and 1st in the 
Strategy and Innovation Award. Even though we didn’t make it to 
World’s, we learned a lot! Soon after, I joined FRC Team 3941 
Absolute Zero Electricity. I have learned so much since I’ve been 
here! My favorite thing about Robotics has to be the fact that you 
meet so many people! With meeting people comes learning lots of 
interesting things! Outside of FRC, I participate in NJHS (National Junior Honor Society) and I enjoy 
reading, writing, science and listening/playing music. Out of all these things, Robotics must be my 
favorite.  
 

Gerald Andrews 
 

My name is Gerald Andrews.  I am 16, and in 11th grade.  This is my 
second season of FRC, and I have three seasons of experience in FTC. 

What I enjoy most about robotics is being able to work through the 
robot’s design process with the rest of the team. 

I am an aspiring engineer, and I am halfway done with my associate’s 
degrees in aerospace and mechanical engineering.  During this past 
summer, I worked as a summer intern at the Army Research Lab. 

Apart from robotics and school, I enjoy playing sports especially football 
and baseball.  I am a leader in my church’s youth group, and I serve as 
Chief Squire for the Columbian Squires young men’s organization.  
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Jonathan Ciavolino 
 

My name Jonathan Ciavolino. I’m in 9th grade, I go to Harford Technical 
High School, and this is my 8th year in the US FIRST program and my 
second year in FRC 3941. I started my US FIRST career when I was 6 
years old. I did my first year in JrFLL, it was the first time the JrFLL was 
ever done in the US FIRST program. Then I spent 5 years in FLL, I won 
many awards including the 2nd place champions award which let my team 
go to the US open championship in Ohio.  I have done FTC for two years, 
and my teams did very good. Now I have done FRC for 2 years, this year 
I’m the Team captain of 3941. I’m a Cadet Tech Sargent in the Civil Air 
Patrol, United States Air force Auxiliary, where I have learned some very 
good leadership qualities.  At Harford Tech I’m enrolled in the Computer 
Aided Machining course. My favorite thing about FIRST is the skills I’m 
learning that I can use for my career in engineering. My goal for my career 

is to be an Aero-Space engineer.    
 

Daniel Engbert 
 

My name is Daniel Engbert and I am a sophomore at the Science and 
Mathematics Academy (SMA).  My favorite classes are chemistry, Science 
Research and Technology (SRT), and AP Statistics. 

This is my first year on FRC team 3941, and I had not done much in terms of 
robotics prior to joining.  My favorite thing about working on the team is seeing 
a design come to life after going through the design process. 

I enjoy science, math, logic puzzles, chess, and ping pong.  

 

Ignacio Estay Forno 
I am Ignacio Estay Forno.  I am a current junior and this is my third 
year participating in FIRST programs.  I have been on FRC team 
1980 for my first two years of FRC and I am currently on team 3941.  I 
have been on FRC since 2011 (Logomotion) and had a wonderful 
experience.  FRC allowed for me to meet and get to know mentors as 
well as upperclassmen who inspired me to pursue engineering and 
self-teaching.  The facet of FIRST that I enjoy the most is the 
conglomeration of many subgroups of engineering working together in 
unison to form a complete, functional, and innovative product.  
Outside of FIRST, I enjoy learning about electrical engineering 
through microcontrollers.  I also enjoy boating, as well as waterskiing. 

 
Joseph Haire 

My name is Joseph Haire. I am homeschooled, fourteen years of 
age, and in 9th grade. I have participated in FIRST robotics for the 
last several years, and for the last two I have been a member of 
FRC 3941. I joined FRC 3941 last year for the opportunity to 
compete at a higher level of competition than the FIRST Tech 
Challenge. My favorite part of the FIRST programs is the 
fabrication process. As the machinist for team 3941, I thoroughly 
understand the necessity of precision in all parts of the robot. I 
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have machined parts for our sister FTC team on several occasions as well.  Outside of robotics I 
enjoy a wide variety of activities including weightlifting, anything outdoors, and classical piano. I 
also am a firearm enthusiast and an active member of my youth group.  

 
Sophie Haire 

 
My name is Sophie Haire; I’m a 17-year-old homeschool high 
school senior and an avid FRC team member. This year is my 
second year in FIRST and on FRC team 3941. 
When I started my FIRST involvement last January, I had no 
clue how far I would be sucked into the vortex, but I soon was 
writing award submission essays, compiling a 270-page 
notebook, and coaching our drive team at Worlds. The best 
thing about FIRST for me is the hard work involved in each 
part of the project; the feeling of achievement after doing your 
best is worth all the effort. 
Besides robotics, I like to occupy my time with piano playing, 
card making, lots of schoolwork, and a host of other 
competitive endeavors, not the least of which is the National Bible Bee. 
 

Thomas Harris 
 
My name is Thomas Harris and I am a 16-year old Junior in the Science 
and Mathematics Academy at Aberdeen High School.  This is my second 
year participating in FIRST and my first year on Team 3941, my rookie 
year being a part of Team 1980, where I learned the basics of the FRC. 
My favorite part of FIRST is all the learning required to succeed.  From 
tools to teamwork, there is a vast amount of knowledge to be gained.  A 
good example would be the cRIO and LabVIEW environments, which I 
had zero experience with, but was able to become proficient in by 
reading help files, example code, browsing the Internet, and asking 
questions to older teammates. 
In my free time, I enjoy programming in a variety of languages and 
playing the guitar, as well as playing online games with friends. 
 
 

 
Christopher Heiner 

 
Hello, my name is Christopher Heiner, I’m 16 and a junior (11th grade) 
at the Science and Math Academy at Aberdeen High School. I have 
been in FIRST since the 2011-2012 season where I was on Team 
1980. My favorite part about robotics is the teamwork which is 
required to make a successful robot and how the entire engineering 
process is demonstrated. At my school I participate in the Academic 
Team and many of the outside of school activities which are school 
holds.  
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Danielle Hoppel 

 
My name is Danielle Hoppel. I am 17 years old and in 12th grade. 
This is my fourth year in FIRST and my second on FRC team 3941.  

I began my FIRST experience four years ago when I joined FTC 
team 7. I had so much fun that I decided to join the rookie FRC 
team Absolute Zero Electricity last year.  

My favorite thing about FIRST is talking about FIRST at the 
numerous demonstrations I have helped at.  

I currently work for the Boys and Girls Club of Harford County and 
a mentor for their FLL teams. I love helping the kids accomplish 
tasks and teaching them the values of FIRST.  

I have helped 4 FTC teams, and 6 FLL teams get started. 

On my “spare” time I am a leader in the Silent Witness Mime 
Troupe, a leader of my church’s youth group, a soccer referee and 
an actress.  

Next year I plan on studying special education or speech pathology in college. 

 

Maria Hoppel 
 

My name is Maria Hoppel. I am 16 and in 10th grade. This is 
my 3rd year in FIRST.  

My first season in FIRST (2009-2010) was on FTC team #7. 
We made it to the world championship in Atlanta by winning 
the inspire award at the MD championship!  

After taking a year break, I decided to join FRC team 3941 in 
our rookie year. I am amazed at how well our team worked 
last season, even without a pre-season!  The team earned the 
rookie all-star award at the Chesapeake Challenge. Last year, 
I also coached a JrFLL team 1195, the Hutchins Snackers. 
Both of the teams competed at the FIRST World 
Championship in St Louis. 

Somehow, I have time for other activities outside robotics. I 
have been playing soccer competitively since I was 4 and I 
also referee soccer games. I’ve been on the Aberdeen 
Penguins’ Swim Team for 11 years. I also love hiking, skiing 
and windsurfing. I have competed in the Havre de Grace art show for the past 4 years and my 
sisters and I won 1 first place, and 3 second place ribbons. I participated in E-cybermission for 3 
years and won a regional award. In March, I competed in National History Day where my team won 
1st place.  

I also love acting and I’ve been in numerous plays. I have had lead roles in 5 Shakespeare plays 
with the Susquehanna Players (the roles were: Ophelia in Hamlet, Portia in The Merchant of 
Venice, Puck in A Midsummer Night’s Dream, Regan in King Lear, and Hecate and Lady McDuff 
Macbeth).in addition to the Susquehanna players, I’ve been in multiple plays at Cecil College.  
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Emory Huff 

 Hi, I’m Emory Huff. This is the second year I have participated on FIRST 
Robotics team 3941. I am an twelfth grader at North Harford High School, 
and have had no prior robotics experience.  
I love being able to work with all of the equipment in our workshop, and 
watching my ideas come to life. In robotics we get to brainstorm our ideas 
in advanced modeling software, like autocad and Creo, and then prototype 
and build. There is a great deal of fulfillment in watching your concepts 
come to fulfillment. 
In addition to FIRST, I am on my school’s It’s Academic and Envirothon 
teams and run cross country and track and field. I attend the Church of 
Reconciliation, and participate in the National Honor Society and the 
Future Farmers of America.  

 
Patrick Huff 

 
My name is Patrick Huff. I am in 11th grade at North Harford High School 
and am 16 years old. This is my second year in FIRST and also my 
second year on TechBrick FRC team 3941. My favorite thing about FIRST 
is sharing my knowledge about robotics to friends and family members and 
telling them about FIRST. Outside of FIRST, I am in the NRAS Magnet 
program at NHHS. I have run Track and Field for the past two years. I am 
also currently an officer in the FFA club. 
 

 
Wyatt Jordan 

 
Hello, I am Wyatt Jordan and this is my second year participating in 
FIRST robotics and I am a part of the FRC team 3941 Absolute Zero 
Electricity. I am in 10th grade at the Science and Math Academy at 
Aberdeen High School.  
 This is my second year on the FRC team 3941 funded by TechBrick. 
Prior to FRC I had no FIRST robotics experience but I had worked 
with some much smaller and less complicated robots.  
I love working with the mentors at robotics. They teach us everything 
from coding and physics, to mechanical design and engineering. I get 
to come home from school and then continue learning about 
something that I am very interested in and it’s a blast! 
I play soccer for Aberdeen High School and various small 
tournaments year round. I participate in Teen Bible Quizzing for the 
Bel Air Church of the Nazarene and lead a Fellowship of Christian 
Athletes (FCA) club once a week at school with a friend. I love to read.  
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Stefan Mermagen 
 

My name is Stefan Mermagen. I am 16 years old and I'm in the 11th grade. 
This is my second year in FIRST and my second year on FRC team 3941 
I began my FIRST experience 1 year ago when I joined FRC team 394. I 
loved how we were able to start a team and I decided to stay with it 
because of all the new friends I had made. 
My favorite thing about FIRST is being able to go to competitions and 
seeing and talking to all the other people with the same interests. 
I do not currently have a job, but I wish to work as a SEAP for ARL. SEAP 
is a program which allows students to work in labs with professionals for a 
short time. 
In my free time out of robotics, I do soccer and baseball for my school. I 
also play in the band and enjoy every minute of it. 
 

Tim Nickel 
 

My name is Tim Nickel. I am 13 years old and I’m in 8th grade. This is 
my first year ever with FRC, First, and team 3941. 
This is my first year working with both First and robotics. I wanted to 
join first because I had an interest in robotics.  
One of the best things about first is that you get to work together and 
figure out the problems together. 
I won first place in Oceans science fair. My project name was called 
Sublimation Innovation. It revolved around dry ice evaporating in 
liquid. I have also participated in the GEMS program before and I have 
submitted in doing GEMS again this year.  
 
 

Brendan Opdyke 

My name is Brendan Opdyke and I have two sisters, one older and 
one younger. I live in Churchville, MD, and this is my first year on 
FRC team 3941 but my second year in FIRST. I am 14 and in 
9th grade, I enjoy photography and music I can play the clarinet, 
saxophone, and piano. I play the clarinet in the Harford Youth 
Orchestra out of HCC. I am also a Boy Scout and I went to Camp 
Horseshoe for a week in the summer, where I received four merit 
badges; Swimming, First Aid, Personal Fitness, and Weather. I was 
in FLL team 100 as one of the main builders and I helped out with the 
research project. I heard about FRC team 3941 by talking to my 
friends Joseph and Sophie Haire who took me to the first meeting I 
attended. I helped construct a robot in the off season of FRC for 
testing mecanum wheels and it worked great, although the wheels 
might be a little too heavy.  
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Nick Padgett 
 

My name is Nick Padgett I am 16 years old and am in 11th grade, this 
is my second year on FRC team 3941 but before that I was on a FTC 
team for two years so this will be my third year in FIRST. Last year 
my FRC team won the Rookie All-Star award at the battle of 
Baltimore qualifier so we were able to qualify for worlds in St. Louis. I 
am originally from Michigan and moved to Maryland two and a half 
years ago. I am homeschooled, a Boy Scout and have just started 
my Eagle Scout Project. In Scouts I was one of 100 boys who earned 
the robotics merit badge and won a patch that was on the space 
shuttle Endeavor. When I was around five years old I went to my 
uncles FRC competition. So you can say that my interest in robotics 
started early. I was always interested in space and rockets and because of that and my experience 
in FIRST when I am older I am hope to become an aerospace engineer. 
 

Andrew Schmidt 
 

My name is Andrew Schmidt.  I am 16 years old and in eleventh 
grade.  I am one of the junior members of the team, having only 
been involved in FIRST for two years, both of which have been in 
FRC.   
When I began two years ago, I wasn't sure what I was getting 
myself into.  But by the end of last season, I had enjoyed myself 
so much that I decided to remain with the team.  I believe that my 
favorite thing about FIRST is spreading my knowledge to others.  
The wisdom and experience I gained last season has really 
helped me to impart my knowledge to the rookie members of this 
year's team.  A large part of my work this year has been 
accomplished with the help of the rookie members, and I 
absolutely love giving my knowledge of robotics to them.   

Outside of robotics, I am very active in my community.  I serve as a member of my Pastoral Coucil.  
One of my goals for high school is to begin a youth group at my parish.  When I have time, I also 
love to act, and to play baseball. 
 

Andrei Shulgach 
 

My name is Andrei Shulgach. I am 15 and in 10th grade. This is 
my 5th year in FIRST. I spent three years in FLL, one year in 
FTC, and this is my second year in FRC. 
I began my FIRST experience in FLL and learned so much from 
it. I knew that I had to continue into the FTC program. I had so 
much fun in my FTC experience that I joined FRC and the 
excitement never drops. 
My favorite thing about first is how much it encourages team 
work and gives you the experience of working in a real world 
environment.  
Outside of first, I enjoy programming video games, playing the 
piano, writing and composing music, acting, and editing movies. 
One movie I am involved in is a Star Wars fan film which in the 
end, if successful, it will be sent to George Lucas himself. I 
helped mentor an FLL team as well and found it very exciting 
and a great learning experience. I love acting and am currently in 
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my second play, which is Midsummer Night’s dream by William Shakespeare (which I am 
composing the music for). Last year I was involved in the play Les Miserables and had lead role of 
Jean Valjean. I am interested in the business field and have an online market place where other 
game developers can purchase and use my particle effects/models in their own games. 
 

Oksanna Shulgach 
 

My name is Oksanna Shulgach. I am 13 years old and I 
am in 9th grade. This is my Second year in FIRST and 
first year on an FRC team. I have previously been on 
an FLL team. 
Before I joined FRC team 3941 I enjoyed watching the 
robots the teams compete. During these six weeks I 
found that my favorite thing about FIRST was building 
a robot from scratch using various tools that I got to 
learn how to use. 
In my spare time I enjoy going to a swing dance where I take lessons every other Friday and acting 
in plays. I also enjoy writing various fiction novels. 
 

Steven Shulgach 
 

My name is Steven Shulgach. I am 18 years old and in 12th grade. 
This is my third year in FIRST, second and final year on FRC team 
3941. 
Three years ago, to start off my FIRST experience, I decided to join 
FTC team 7. Since then, I can’t stop getting my hands on robots. 
FIRST has given such a valuable program, that I had to continue on 
up to FRC. Being a part of TechBrick has given me the opportunity to 
join the (no longer rookie) FRC team 3941, Absolute Zero Electricity, 
in which I did in last year’s season.  
My favorite thing about FIRST is the shared experience from our 
mentors. Personally, I have learned and gained so much valuable 
knowledge and experience from the mentors that can’t be educated 
elsewhere. With our mentors, learning has never been so much fun.  

Outside of FIRST, I am currently involved in the production of an Indie Star Wars movie. Using my 
knowledge of visual effects, I was able to integrate it into our team’s video submission this year. 
During the build season, I used Autodesk’s Maya 3D animation software to free-hand model the 
robot and simulate its moving parts. I used this program in my spare time to further educate myself 
in the field of animation and media.  
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Erin Tellup 
 

My name is Erin Tellup, I’m 17 years old and in 12th grade. This is 
my second year on FRC team 3941. Last year I was a part of 3941 
as well as FTC team 7. My favorite thing about being on the 
robotics team is the incredible amount of knowledge that I’ve gained 
since I joined the team. I learned about designing, using tools, and 
3D modeling programs such as PTC Creo.  
I have two part time jobs, and between those, robotics, taking 
classes at HCC, and singing in the choir at my church, I am a busy 
person! I also love reading and playing the piano.  
Gracious Professionalism for the win! 
 

Ananya Tripathi 
 

My name is Ananya Tripathi. I am 14 years old and in the 9th 
grade. This is my first year in both FIRST and FRC team 3941.  
My FIRST experience began when one of the teachers in my 
school told us about Team 3941. I became interested in joining, so 
after an interview I joined the team. 
My favorite thing about robotics is working with a team to build 
something that can do exactly what you tell it to. 
Along with being on Team 3941, I am a tutor, I play tennis, I am 
teaching myself guitar, I am on the schools’ newsletter team, and I 
am bilingual. 
 
 

Mentor Larry Albert 
 

I am an engineer at Stanley Black & Decker and have been a FIRST mentor for 6 past seasons. 
The best thing about FIRST Robotics in my opinion is the transformative impact it has upon the 
lives of the students involved in letting them imagine engineering as a career and discovering new 
abilities within themselves. I have two sons, one of which is an FRC alumni. 
 

Mentor Rich Becker 
 

My name is Rich Becker, and this is my second year 
as a mentor for FRC team 3941, Absolute Zero 
Electricity. I got involved following an open house 
hosted by TechBrick in February of 2011. It looked like 
it was a fun challenge, and I was hooked--drawn into 
the vortex, as the TechBrickers are fond of saying. 
The part I enjoy most about being a mentor is working 
with talented and energetic team members. The 
enthusiasm and determination are revitalizing and 
contagious, and it is a refreshing respite from a typical 
day at work. 
Outside of FRC, I volunteer with Big Brother/Big 

Sisters of Central Maryland and teach religious education to teens at my church. My volunteer work 
for the Engineering profession is mostly behind the scenes as a review of technical articles for peer-
reviewed journals. In my spare time I enjoy crossword puzzles, swimming and leisurely walks in the 
woods. 
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Mentor Marco Ciavolino 
 

My name is Marco Ciavolino. I got started with 
US FIRST programs in 2003 when my 
daughter, Amy, was given an RCX system and 
mastered it within weeks.  She wanted to get 
involved in FLL so we formed our first team 
from our local homeshool co-op.  In the years 
following we added more teams and programs 
culminating in our current program which 
provides team opportunities for JrFLL, FLL, 
FTC, and FRC.  
What keeps me involved? First, I find the 
community of parents and children to be 
generally extraordinary. It is so encouraging to 
meet so many families and organizations that are focused on learning, solving, and sharing.  Our 
website is an example of the 1000’s of similar sites and groups that share willingly. Secondly, the 
range of lessons learned by our students is fascinating. I love walking through our shop and 
practice areas and watching young student master skills that rival industry disciplines in every way. 
And finally, we have many students now headed to STEM education and related fields.  
Outside of FIRST I work as a Marketing/Communications consultant. I enjoy photography, reading, 
drawing, writing, and communication involvement in political campaigns and pro-life causes. 
 

Mentor James Gurganus 
 

My name is James C. Gurganus and I am  a mechanical engineer at 
the U.S. Army Research Laboratory. My current projects involve 
instrumented head forms and torsos for behind-armor blunt trauma, 
thin film pressure sensor design with dynamic calibration for 
measuring ballistic impacts, high-speed imaging of ballistic events, 
and digital image correlation for body armor back-face deformation. 
My main focus is on development of instrumentation to characterize 
mild traumatic brain injury and energy transfer through materials.  
I am also an alumni of FRC team 007. 
 

Mentor Chris Hoppel 
 

I am Chris Hoppel, I am helping mentor team 3941 
this year.  This is my fifth year coaching FTC 
Robotics.  Last year I was the lead mentor for FRC 
Team 3941, FTC Team 7, and JrFLL Team 1195.  All 
three advanced to the World Championships in St. 
Louis!!  
I enjoy FIRST robotics, as it teaches great life skills in 
addition to engineering skills.  I am also thankful for 
the excellent new mentors who have joined FRC 
Team 3941.   
Outside of FIRST, I am a Mechanical Engineer at the 
Army Research Laboratory in Aberdeen Proving 
Ground MD.  I lead the Soldier Protection Sciences 
Branch, working to develop improved personal 
protection technologies for the Army.   
I have six children.  My oldest, Mark is a FIRST veteran and is now a Freshman Engineering 
student at the University of Maryland.  He is helping mentor an FRC team in College Park, MD.  My 
daughters Danielle and Maria are part of FRC team 3941.  My son Kevin is on FTC Team 7.  My 
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youngest children Lizzy and Tommy are on FLL team (Lizzy is shown with me in the photo above 
from the World Championships).  My wonderful wife Paula is helping coach that FLL team! 
My favorite thing about FIRST has been the culture of education.  We have received help from all of 
our main competitors over the years.  During our rookie year, we received extensive help from 
Team 365 (MOE), Team 836 (the Robobees), and Team 1980 (the Brigade).  In FTC, we helped 
many other teams with programming and robot ideas.  The members of our team are Facebook 
friends with members of competing teams, and we have met with them at kick-off events, 
scrimmages, and at State and World Championships! 
 

Mentor Aaron Jackson 
 

My name is Aaron Jackson and I am a post-doctoral researcher at 
the US Army Research Labs who has been a mentor for FRC 3941 
for 2 years.  I graduated from the University of Illinois with a PhD in 
materials science in 2011, and graduated from Cornell with a BS in 
materials science in 2006.  My research focuses on polymer 
nanocomposites and morphological characterization.  I have used 
teaching and mentoring as a cornerstone of my extracurricular 
career.  During my time as a student, I developed and ran two 
summer science camps and was a TA for 4 years. 
My primary competition background comes from Science Olympiad.  
I was privileged to go to Nationals in 2003 and 2004 and now help 
to coach Science Olympiad at my brother’s school in Delaware 
(whenever I find free time during the FRC build season).  In my 
spare time, I run, play piano, play guitar, and cook.  I am an 
advocate of teaching energy in the community. 
As a FIRST mentor, I enjoy challenging the team to stick to its game 

plan, eat healthy, and Make it Happen! 
 

Mentor Tim Mermagen 
 

My name is Tim Mermagen and I am an Electrical Engineer with the 
Army Research Laboratory at Aberdeen Proving Ground.  I work in the 
area of battlefield acoustics. I research systems to protect against 
noise induced hearing loss and to improve Soldier communication. 
I joined FRC team 3941 in its inaugural year in 2012. I joined as a 
mentor when my son joined as a student.  I had not heard about FIRST 
before last year but I had heard about Lego robotics through the 
outreach people at work. 
My favorite thing about FIRST robotics is watching the process where 
students start with a nebulous concept on paper and refine it into a 
really cool machine. It is amazing to witness the rapid growth of the 
students from being timid and unsure to getting in up to their elbows in the building of the robot. 
II enjoy watching my children play sports.  I collect antique glass and pottery and I enjoy going to 
auctions.  Spare time is only an illusion.  
  



TechBrick Robotics FRC 3941 Absolute Zero Electricity Team Notebook 

 

 
Mentor Steve Padgett 

 
Although only in my second year as a FIRST FRC Mentor, I have had 
some interest in FIRST for over 15 years. My younger brother Dave is a 
high school teacher in Michigan and is active with Team 2337.  The 
school that Dave Padgett formerly taught at was one of the first FRC 
teams with a double digit team number.  The Padgett family has 
photographs of my son Nick, a member of FRC3941 at the age of two 
standing near an FRC robot.  Upon moving to Maryland in 2010, Nick 
joined FTC 4234.  When team 3941 started in late 2011, I was asked to 
become a mentor.  My response “I think I just got sucked into the 
vortex” was not only was brutally accurate, but also was the basis for 
the team slogan “Welcome to the Vortex.”  

As a well-known sealant and adhesives expert, I have no robotics experience but as a “practical 
engineer,” I bring a level of building skill and knowledge to the team.  In addition to helping the 
students fabricate the frame and allied components, I also made sure to train each student in the 
safe use of our rapidly growing tool collection including hand, bench and stand-alone machine 
tools.  So far this year, Team 3941 has maintained a sterling safety record with nothing requiring 
more than a bandage. 

Mentor George Shulgach 
 

My name is George Shulgach. My education background and experience is in Aerospace/Electrical 
Engineering. I am married and have four children, all of whom are or have been involved in US 
FIRST Robotics from FLL in elementary school to FRC and mentoring several teams while in 
college. 
This is my second year on the TechBrick Absolute Zero Electricity FRC team as a mentor . Prior to 
FRC, I was an assistant coach on the TechBrick Tactical Sheep FTC team for 3 years. 
The reason I enjoy involvement in US FIRST robotics is to follow the progress of many kids I have 
seen enter the US FIRST programs as shy, uninterested, reserved, unmotivated  kids that end up 
as highly motivated, outgoing, and ambitious students that have chosen a path for their lives 
through the help of their friends, family, and mentors . 
My current position is as a Scientist working at Aberdeen Proving Ground with Military Intelligence 
supporting the US troops.  In my spare time I love to play competitive volleyball and hang out with 
my kids. 
 

Mentor Jonathan Shulgach 
 

My name is Jonathan Shulgach. I am a 19 year old student at Harford 
Community College, and I am graduating with my AS degree in 
mechanical Engineering in the spring. I have 2 younger brothers and a 
younger sister, all in high school. I plan on transferring to UMBC this fall 
to continue my education and one day get my Master’s degree. This 
season I served as a mentor for the robotics team, overseeing the drive 
train construction division. I have been a part of FIST for 8 years, and I 
plan on continuing my education into the robotic engineering fields, so I 
can develop artificial limbs for war veterans. This summer, a group of 
friends including myself will be making a short fan film based off of the 
book Star Wars The Old Republic: Revan. Our goal is to submit it to Lucas arts, get George Lucas' 
approval and post it on their website. This has been an interesting season with many opportunities 
to learn something new or to improve on something already made. 
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Mentor Ashish Tripathi 
 

My name is Ashish Tripathi. I work at SAIC as principal chemical engineer and am currently a 
mentor for FRC team Absolute Zero Electricity. This is my first year in mentoring the very 
enthusiastic kids that are the team members. I like scientific research and simply love application of 
these scientific ideas into engineered solutions. In this light, FRC competition is a great venue to 
see budding scientist and engineer bring their ideas to life.  
 

Mentor Dale Wenger 
 

My name is Dale Wenger and I am a software engineer at UNYSIS Corporation and have been a 
FIRST FRC mentor for the 6 past seasons. I enjoy the difficulty of the FRC engineering challenge 
and the thrill of competition but mostly enjoy the opportunity to open students to the world of 
robotics. My son, Kevin, is an alumnus of FRC team 1980 and is currently completing his degree in 
electrical engineering. I and my wife Nancy live in Bel Air along with several dogs and enjoy 
travelling, entertaining and are active in our church. 
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TechBrick Alumni: Where are they now. 
Amy Ciavolino: TechBrick 2003-2007. Amy Ciavolino 
became the founding member of TechBrick when her 
parents, Marco and Susan, and her started the team way 
back when she was in middle school. The two years she 
participated in FLL, the two in FTC, and the several years she 
mentored other TechBrick teams were invaluable in so many 
ways. Not only did she learn to program, and build robots, but 
she learned leadership and team work skills that helped her 
succeed in college and beyond.  
 
When she went to school at University of Maryland, Baltimore 
County she received a scholarship from the Center for Women in Technology due in part to her 
experience and leadership in TechBrick and FIRST. During her time at UMBC, she participated in 
several research projects which resulted in two published scientific papers, and got an internship 
with Google where she worked on the YouTube video player. Last May, she graduated cum 
laude with a degree in Computer Science and started as a Software Engineer at Etsy.com in New 
York, NY. 
 
She could not be more proud of the current TechBrick teams, and what TechBrick has grown into. 
The few times she has visited TechBrick's current work space, she has been overwhelmed by the 
number of team members and their excitement about science and technology, and so grateful to 
the mentors for their hard work helping these kids become future leaders, scientists, and engineers. 
 
Mark Hoppel: TechBrick 2007-2012 Mark Hoppel was a member of TechBrick FTC Team 7 for 

five years and FRC Team 3941 for its inaugural season.  He joined 
TechBrick with a nervous interview in eighth grade, and grew with the 
robotics program learning engineering skills like programming, as well 
as how to build a team.  He is currently a freshman at the University of 
Maryland studying Mechanical Engineering.  At College Park, he is also 
helping mentor Rookie Team 4464, The Illusion.  Team 4464 won the 
Rookie All Star Award at the DC Regional Competition, and will go to 
the World Championships in St. Louis.  Mark has now earned the 
distinct honor of being part of two Rookie All Star Teams.  FIRST has 
been a tremendous help to Mark’s education, first by inspiring his 
passion for Engineering, but also helping him afford college: he is the 
recipient of an ASME FIRST scholarship as well as a University of 
Maryland scholarship.   
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Thomas Knickman: TechBrick 2004-2007. Thomas Knickman’s three years as a member of 

TechBrick were definitely some of the most fun he has ever had. 
He found the yearly challenges to be packed with deceptively 
hard and technically challenging problems that even most adults 
would have a hard time solving. He saw that the FIRST program 
does an excellent job at concealing an excellent learning 
environment within an extremely fun program. During his three 
years as a team member, he learned useful programming skills, 
sound mechanical design, advanced problem solving, and was 
even exposed to CAD design and elementary C programming. 
 
As a rising college senior attending Franklin and Marshall 
College, the skills he learned as a member of TechBrick have 
affected his life in a dramatic way. He is an aspiring software 
engineer and expects to graduate with a degree in Computer 
Science in the spring of 2014. Over the past few years, he has 
founded one website and a small online e-commerce company in 
which he sells small handmade tech accessories. He also was 

recently hired to work as a back-end software engineer for SurveyMonkey in Palo Alto during the 
summer of 2013. 
 
When he was a part of TechBrick, his team’s mission was to make all of our robots and programs 
simple, reliable, and repeatable. Years later, this design strategy still plays a major role in his day to 
day life. He had a tremendous amount of fun, wouldn’t trade his experience for anything. TechBrick 
definitely set him up for a career as an engineer, and he is happy to see that TechBrick is still 
thriving today. 
 
 
Garrett Martin: TechBrick Alumni 2005-2007.  Garrett Martin (age 17) 
is now completing his high school career.  Involvement in TechBrick from 
age 9 helped encourage a passion for robotics and engineering.  Since 
moving from Maryland, Garrett has immersed himself in every robotics 
opportunity available.  He will compete soon for the third time at the NRC 
competition in Marion, OH.  In addition, because of the encouragement 
and direction provided by Marco Ciavolino and TechBrick, he has 
completed four years of Purdue University’s Project Lead the Way 
curriculum.  He is completing his high school career with over 30 credit 
hours of college coursework.  Garrett learned how to work with a team 
from TechBrick.  He also learned that problems can be solved when 
persistence is part of the solution.   Garrett’s participation in TechBrick 
guided his decision to pursue computer engineering in college.  He has received over $400,000 in 
college scholarship offers, but has not yet decided where he will study.  He was accepted into 
programs in computer engineering at Indiana University (including joint Purdue University 
campuses), Xavier University, Ohio University, University of Southern Indiana, Indiana Institute of 
Technology, and Embry-Riddle Aeronautical University in Daytona Beach, FL.   He is presently 
working as a computer assistant at the Southwest Allen County Computer Instruction Team with a 
high level of responsibility in maintaining over 1,500 computers in the school district.  He is currently 
a member of both Robotics Explorer Post #2829 and Aviation Explorer Post #2305 of the Anthony 
Wayne Boy Scout Council of Indiana.  
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Andrew Norton: TechBrick Alumni 2006-2007. Andrew Norton 
was on TechBrick’s FLL team during the 2006-2007 Nano Quest 
season.  He has been involved in robotics ever since.  “TechBrick 
sparked a passion in him which has made engineering his career 
of choice. 
Although he was only on a TechBrick team for one season before 
moving to Virginia TechBrick was an incredible help to while 
starting a team in his new hometown.   The examples of gracious 
professionalism greatly shaped his team’s perspective on 
robotics.  The team has led FLL Coaches’ Workshops and 
volunteered at tournaments (in and out of state).  they have 
represented FLL at events ranging from business award banquets 
to STEM Expos for 6th-12th graders.  Even his Eagle Scout Service Project involved leading a 
robotics workshop for new teams in the Appalachian region of Southwestern Virginia.  TechBrick’s 
influence in his life started a domino effect which has, in turn, affected thousands of other people.   
On its website, FIRST states that its mission is to “inspire young people to be science and 
technology leaders.”  TechBrick has certainly embodied this mission, inspiring him and many others 
to pursue STEM careers and to take charge and solve the problems which face the world.   
 
David Norton: TechBrick 2006-2007. David Norton is a fifteen year old sophomore residing in 

Roanoke, Virginia.  Seven years ago, he joined TechBrick’s FLL 
team, and his life has never been the same.  Ever since then, he 
has been involved in some facet of competitive robotics.  This 
sparked his interest in science and engineering, and volunteering at 
tournaments and speaking at FLL Coaches Workshops helped him 
spread this flame to others.  Currently, he is attending a community 
college and plans on acquiring an associate’s degree in 
mathematics before graduating high school.  After that, he plans to 
earn a degree in Biochemistry at the University of Virginia, and stay 
in academia until becoming a professor.  Undoubtedly, his interest in 
STEM subjects would be much less were it not for the experiences 
he had with TechBrick robotics.  
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Andrew Rodriguez: TechBrick Alumni 2006-2010. Andrew Rodriguez has 
enjoyed six years of FIRST robotics, three of which he spent in FLL and the other 
three in FTC. As a member of Techbrick he had a lot of fun. His teams went to 
the World Championship a couple times and had loads of fun and experiences 
along the way. Each year he learned more and more what it meant to be a team 
member and about sportsmanship. He also learned more about technology and 
robotics. The years spent with TechBrick inspired him to look into different areas 
of technology, from medicine and technology to weapons and technology to just 
building robots in different fields. He hasn’t quite decided what he would like to do 
but he likes helping people and robots, so he thinks he will do something 
combining the two. He is currently looking into options in the military and civilian 
world for college funds and opportunities that will help in getting to a career in the 
technological field. 
 
 
Jonathan Shulgach: TechBrick Alumni 2005-2011. Jonathan Shulgach, has been a part of 
TechBrick robotics for 8 years total. He got into it after being invited to a Lego club, which sparked 
his interest in robotics and creativity. After being in FLL for 3 years and gaining valuable experience 
in teamwork and collaboration, he joined TechBrick’s FTC team which he did for 3 years, learning 
about how to wire motors, controllers, servos, and batteries together to make a robot run. I learned 

how to effectively organize outreach programs from small 
organizations to big businesses, which improved his public speaking 
techniques and overall social interaction skills. Later he was able to 
coach his own FLL robotics team 3345 Jericho at 17 years old 
because of the combined experience or previous years and constant 
contributions to dedicated mentors, which taught him how to 
manage a team and provide the best experience for them. For the 
past 2 years, he has served as a mentor to the FRC team 3941 Zero 
Electricity, further increasing his knowledge and skill in designing 
and construction robot components using industrial parts. The huge 
variety of skills he has learned throughout these 8 years will prepare 
him for robotic engineering jobs.    
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Why Kelvin is Shocking 
The following is the flyer that we use to represent ourselves and concisely inform others about our 
team’s competitive potential. 
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This half-page robot handout helps deliver pertinent robot information to fellow teams in a clear, 
concise, and catchy manner. 
 

 
 



TechBrick Robotics FRC 3941 Absolute Zero Electricity Team Notebook 

 

Executive Summary 
Electricity is always in motion at Absolute Zero. Nothing can resist it. It can derail apathy, pulse 
waves of STEM throughout the community, and become an engulfing power for US FIRST. Here at 
Absolute Zero Electricity (AZE), we enlarge our rotations to propel the universe of engineering to 
places it never before dared to travel. Every hour of every day, AZE is a compelling force of life and 
energy, drawing in everyone around us. Who are we? We are Team 3941. Welcome to the Vortex. 
Resistance is Futile. 

Who We Are: 

TechBrick Robotics, our parent program, started 
in 2003 when 11-year old Amy Ciavolino 
received a LEGO RCX system. She was 
instantly captured by the mechanics and 
programming required to run the robot. 
Watching one of the early MD FLL 
Championships, she said, “I can do this.” And 
so, the family entered the world of US FIRST. 
This became the start of our monthly Friday 
Night LEGO Club for homeschoolers and later 
became our first FLL team. 
Over its 10-year history, TechBrick has grown 
from a single FLL team to multiple FLL teams, 
expanded into Jr.FLL, FVC, then FTC, and in 
2012, into FRC. Our FTC teams have earned trips to the World Championships 6 times; the FLL 
teams have won major awards at the MD Championships every year. Each TechBrick team has 
been comprised of 4 to 25 students, totaling over 314 student years of education. 
TechBrick and AZE open our doors to all students who want to develop their STEM skills and 
teamwork in a fun, value-centered environment. Consequently, AZE is comprised of students from 
3 Maryland counties with multiple home schools and high schools represented. Our invaluable 
mentors have a wide variety of backgrounds and occupations; we are aided by world-class 
engineers, scientists, business leaders, and manufacturers from organizations like the Army 
Research Laboratory (ARL), CACI, and DAP Products.  
In this our second year, AZE has already grown into a fighting force of teamwork and innovation; we 
charged forward to win the Chesapeake Regional’s Rookie All-Star Award last year and used our 
momentum to launch more endeavors in learning, outreach, and organization. 

Why and How We Are a Role Model for Other FIRST Teams: 

AZE’s vortex gains its pull from our commitment to the core values of FIRST and our team mission: 
we exist to teach students to solve technological challenges while building their character, growing 
them into stronger, more productive individuals in a faith-based environment. Structure, inter-team 
communication, and respect form the framework of our team; each member’s input is graciously 
considered. Our strong, professional mentor-student bond facilitates learning and quality work. 
Participating in a kind, purposeful team instills confidence in our students; they realize that there is 
no challenge too large for them to tackle. TechBrick has a long record of generosity towards other 
teams. We have provided hundreds of FIRST tips to teams in the U.S. and 50 countries via our 
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comprehensive website, and we exercise 
coopertition by helping competitor teams solve 
last-minute mechanical and programming 
issues at events. Team 3941 continues this 
record of coopertition at events, online, and 
beyond. When FRC 1980 (The Brigade) 
disbanded last year, we opened our arms to 
their members and accepted them into our 
team. Alongside our eagerness to help comes 
a willingness to learn from others. We each 
appreciate the advice and aid we have 
received from more experienced teams, 
including teams 365 (MOE) and 836 
(Robobees). Additionally, we realize that the help we seek and receive from our numerous 
sponsors is what makes our team and our STEM initiatives possible. Those who know their values 
and stand by them inevitably become leaders; TechBrick’s commitment to openness, virtue, 
learning, and community involvement has made TechBrick FIRST’s most influential organization in 
Northeastern Maryland. Beyond local outreach, open houses, and direct contact with sponsors, 
Team 3941 works to bring FIRST’s values to a global scale through international partnerships and 
increased online presence so that the vortex of FIRST will envelop as many people as possible. 

Innovation in Spreading the FIRST Message: 

Innovation: it’s what we do at AZE, not only in constructing robots, but also in reaching our 
community and the world with FIRST’s core values. Over the years, we have performed countless 
robotics demonstrations to promote FIRST and STEM education at a wide range of venues, 
including local churches, schools, Boys and Girls Clubs, and Baltimore’s African American Heritage 
Festival. Our members  have helped run tutorials in public speaking, effective communication, 
developing an engineering notebook, and programming in NXT and Robot-C, for other teams at the 
New Jersey and Maryland kickoff workshops (2010, 2011, 2012). We have also hosted 2 FTC 
training workshops at Harford Community College (HCC) for rookie FTC teams. This summer, our 
Rebound Rumble robot, TAZER, threw the opening pitch at an Aberdeen Ironbirds game. Other 
channels of outreach include “Bristle Bot” workshops for elementary-age children and numerous 

appearances in news media. 
One of our outreach events that promotes competitive 
engineering is our annual Sea Perch underwater robot 
competition hosted at Aberdeen Proving Ground. Sea Perch 
teams, like FIRST teams, meet a yearly challenge to build a 
robot on a limited budget. Sea Perch differs from FRC, 
however, in its integral focus on precision, in-the-box 
engineering, and careful attention to procedures. For our 
Sea Perch competitions, we invited local middle schools, 
high schools, and Boys and Girls Clubs to purchase kits and 
form small teams during the summer. We set rules, 
awarded prizes, and fostered the participants’ STEM 

enthusiasm.  
AZE and TechBrick have recently expanded our outreach to a global scale. To reach students from 
beyond our community, we have pursued a partnership with younger FIRST students from China. 
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We held a Skype interchange with 6 Chinese teams in January in which we mutually demonstrated 
our robots and informed each other about our respective teams and projects. This conversation 
provided a strong foundation for future international outreach. 
The most far-reaching outreach endeavor TechBrick has undertaken is its website. TechBrick.com 
has had millions of hits since its creation, and receives another 100 to 400 global visitors daily. 
Thousands have utilized TechBrick.com’s documents and tools to improve their FIRST robots and 
teams, and many have thanked us for our online resources. AZE’s own website provides resources 
including our past award submissions, links to helpful FRC sites, and a help section on nutrition. We 
strive to continue TechBrick’s legacy of innovation in communication by branching out into various 
forms of social media and more advanced online technology. 
 
Community Impact and Service: 
 
Absolute Zero Electricity is situated in a highly technological 
community. Aberdeen Proving Ground is just minutes from our 
team’s headquarters; in a close proximity to us are the Edgewood 
Proving Ground, dozens of manufacturing plants, and Peach 
Bottom nuclear power plant. Despite the area’s focus on STEM 
innovation, Harford and Cecil County students have had limited 
STEM opportunities. TechBrick effectively opened the door for 
local students to be part of FIRST and brought STEM education 
squarely in the community’s line of sight. We have developed FLL 
teams at the Aberdeen and Edgewood Boys and Girls Clubs and 
FTC teams at Havre de Grace and John Carroll High Schools. 
Today, there are dozens of Jr.FLL, FLL, FTC, and FRC teams in 
the area (and around the world), all of which can trace their 
existence back to TechBrick’s first FLL team in 2004. Local 
government entities and businesses now have an increased 
interest in STEM promotion, such as ARL, which provides 
internship opportunities for middle and high school students. STEM 
education and FIRST in particular have become an integral part of 
the culture of our region due to the efforts of TechBrick. 
 
Partnerships: 
 
TechBrick has partnered with ARL which 
provides mentors and funding through 
the National Defense Engineering 
Partnership. We are fortunate to have 
ARL mentors who help connect our work 
to their valuable research for the soldier. 
AZE also benefits with a grant from the 
jcpenney’s store in White Marsh, MD. The innovation company SURVICE Engineering has 
graciously allowed us to use their office and warehouse for our team headquarters. 
TechBrick was also an integral part of the early formation of LET’S GO Boys and Girls, a STEM 
education program for underserved children in out-of-school programs. Our mentors have helped 
the organization write more than a dozen publications which are being used to bring STEM 
education to thousands of urban children. 
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AZE has also begun partnerships with many local FLL teams, including those at the Edgewood 
Boys and Girls Club and the MD School for the Blind. Our members serve as team mentors and 
encouragers for young FIRST students throughout our community. TechBrick, AZE, and SURVICE 
Engineering stretched our partnership further this January by hosting our first FLL Qualifier at our 
headquarters. 
 
Conclusion: 
 
Absolute Zero Electricity realizes that we are not merely a team of student competitors: we are part 
of something greater. Each of us is a part of the grand and powerful vortex of STEM education that 
will inevitably make our world and our future brighter. As our influence expands, we will continue to 
make FIRST and STEM know throughout our community and across the globe. 
 

 
The TechBrick Parrot 

This very same little LEGO Parrot has ridden on at least one  
championship robot each year since we started. 
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Short Essays 
 
Impact on Team Members 
The vortex of TechBrick’s FIRST programs has profoundly 
influenced students, expanding their skill sets and molding 
their character. The engineering experience our students gain 
in mechanical construction, electrical assembly, digital design, 
and computer programming is invaluable. Our students gain 
an appreciation of cooperation; purposeful teamwork develops 
patience and friendships. We now have a growing number of 
Team 3941 and TechBrick graduates headed into STEM 
education and STEM careers. 

Role Model Characteristics 
 AZE’s students are role models for STEM education. 
Our team members have generously touched thousands 
of people worldwide through websites, robotics 
demonstrations, and virtual tours, such as a recent 
Skype interchange with teams from China. We eagerly 
helped over 50 local FLL teams (including at the MD 
School for the Blind) and 10 FTC teams get started and 
encouraged them during the build process. Our bond 
between mentors and students provides strong 
underpinnings for all our team activities 

Impact on Community 
TechBrick and AZE’s FIRST initiatives have brought STEM education into the community’s 
limelight. We spurred the growth of Maryland's Jr.FLL program from 2008-10, organized numerous 
educational outreach events (such as "Bristle Bot" workshops and robot demonstrations), started 
and mentored manifold FLL teams, including ones at community Boys and Girls Clubs and the MD 
School for the Blind, and hosted an FLL qualifier. Our outreach has spawned an irresistible vortex 
of STEM interest in our area. 

Innovative Methods to Spread FIRST 
TechBrick’s creative outreach methods 
include demonstrations at local Boys and 
Girls Clubs, LEGO Boat Race events, and 
AZE’s 2012 robot throwing the opening 
pitch at an Aberdeen Ironbirds baseball 
game. TechBrick regularly open its doors 
to the community, whether through open 
houses or general invitations. We support 
other FIRST teams locally, nationally and 
globally by releasing useful robotics 
documents and tools through our program 
and team websites. 

  

http://frc3941.techbrick.com/wp-content/uploads/2012/01/1-26-12.jpg
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Strength of Partnership 
Over its 10-year history, TechBrick has attracted regional support from more than 50 corporations 
and individuals. To maintain AZE, we solicited help from larger sponsors including ARL, NDEP, 
jcpenney's, and SURVICE Engineering. ARL has supplied financial support and 4 engineer 
mentors; SURVICE has given us a team HQ. The FRC teams 836 (Robobees) and 365 (MOE) 
advised us during formation and helped us generously at events. We have also forged relationships 
with teams from 4 local schools. 

Communication Methods 
Absolute Zero Electricity and TechBrick 
have an extensive communication 
network. TechBrick’s actively maintained 
website has logged more than ½ million 
downloads over the past 6 years and 
accrues 100-400 additional visitors daily. 
Many people use the site to find helpful 
FIRST files and resources and to ask our 
members for help. Our periodic 
newsletters reach thousands globally. We 
regularly raise awareness of FIRST 
through public speaking at corporate 
events, seminars, and launch events. 

Other Considerations 
TechBrick and AZE are faith-based, but we open our doors to all interested students. AZE includes 

students from Bel Air Middle School, Havre de Grace, Aberdeen Science and Mathematics 
Academy, and North Harford high schools, and many home schools. AZE is currently working with 

local community colleges to award credit for participation in FRC, in a program similar to Team 
365's MOE University. We are greatly appreciative of all the support of our loyal partners and 

mentors.
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Woodie Flowers Award Nomination 2013 
 

Dr. Rich Becker is a bolt of energy who powers 
Team 3941. He is an astounding mentor with 
exactly the right balance of drive and breadth of 
experience. His involvement with TechBrick 
began at our open house event in February of 
2012. Coach Rich volunteers for the 
organization Big Brothers/Big Sisters as a "Big 
Brother", and he brought his young counterpart 
to the open house to see if he would be 
interested in a technology-based activity. 
Although his friend had no interest, Coach Rich 
was hooked. At the time, Team 3941 was a 
rookie team and in need of both mentors and 
team members. Our shooter design for the 

Rebound Rumble Challenge fascinated him. Noticing we did not calibrate the shooter speed, he 
saw a way he could help and started by giving us a rotational dynamics lesson during the open 
house. When he returned the next day, he saw how the team had embraced his lesson, and he has 
been guiding us ever since! 
 
Since that time, Coach Rich has been the first to arrive and the last to leave each meeting. He 
guided us in the pits in St. Louis and helped develop the curriculum for our summer robotics 
academy. When any student has difficulty solving a problem, Coach Becker uses his experience to 
enable them to do it themselves, without taking over the project.  
 
From day one of his involvement, Coach Rich has jumped right into "The Vortex" and has risen to 
the demanding challenges of a mentor. Since joining the team, he has attended virtually every 
meeting and is always willing to help and teach wherever he can. Sometimes if there is an 
unfinished project, he will devote extra time to guide us through its completion. Our CNC is a 
perfect example; when we first got the CNC machine, he spearheaded the project, inviting students 
to come in even on off-days to make sure it would be ready for the 2013 season. He has 
contributed expertise, work, and guidance to all of the systems for this year's robot. We would 
definitely not be as far along as we are without him. 
 
Outside of FIRST, Coach Rich is very involved in the community, especially at his church and with 
the Big Brothers/Big Sisters program. He is also a world-renowned and published expert on the 
mechanical behavior of materials. He has worked for Alcoa, Lawrence Livermore National 
Laboratory, and the Army Research Laboratory.  
 
Coach Rich is kind and helpful to every student. He is a personable coach with a humble character. 
He is very open to student input and is respected by 
the entire team. Coach Rich is extremely 
knowledgeable and loves to share his knowledge 
with us. He encourages students to excel in every 
aspect of the design process, from physics, to 
design, to building, and using various tools and 
machines. His knowledge and dedication is an 
inspiration to us all! He is a devoted man, mentor, 
and friend, and an exceptional candidate for the 
Woodie Flowers Award. We are so blessed to call 
Dr. Rich Becker our mentor. 
 
Welcome to the Vortex, Coach Rich!  
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Media and Technology Innovation Award Submission
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Rookie All-Star Award: Judges’ Comments 
 

The judges had a very difficult time choosing just one 
rookie all-star.  
 
Today we recognize the outstanding new member of 
FIRST, and being the new kid on the block isn't easy, 
but this winning team looks like they've been a member 
of the FIRST community for many, many seasons. 
 
They may be new, but they get it. There's a certain 
power in being the new kid on the block. Those more 
experienced may seem to have all the conduits to 

success, but there is also absolutely no 
credence to this belief. 
 
An all-star team built itself brick by brick with a 
winning attitude. Our Rookie All-Star Award is 
presented to a team that promotes the principles 
of FIRST, and STEM, through extensive public 
outreach. This team is hotter than their name 
implies. The Rookie All-Star Award goes to 
Team 3941: Absolute Zero Electricity!  
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Woodie Flowers Finalist Award 2012: Judges’ Comments 
 
A few years after helping Dean Kamen create FIRST, Dr. William Murphy founded the Woodie 
Flowers Award with the intent to celebrate effective communication in the art and science of 
engineering and design.  
 
This year, FIRST will recognize one adult team mentor at each of the Regional competitions and 
the Championship events in Michigan and the Mid-Atlantic Region. At the FIRST Championship in 
St. Louis, the essays of this year's finalists will be combined with previous finalists. One mentor will 
receive the Championship Woodie Flowers Award. 
 
Many excellent essays were submitted describing the amazing mentors on yours teams. You told 
us how much you appreciate their efforts on your behalf and you realize the effort it takes to mentor 
a team. These mentors have given you an experience that is life changing.  
 
Among these super mentors is a man that entered into the world of first ten years ago through 
Lego. He started numerous Lego teams and eventually FVC and FTC teams to continue to 
challenge the students that he mentored. He also started a web site to support Lego teams that has 
had a major impact on not only the FIRST community but Lego education around the world. His 
work with his FRC team keeps the students engaged and motivated.  
 
This mentor has truly inspired a world of students through his efforts. Please join us in 
congratulating the 2012 Chesapeake Regional Woodie Flowers Finalist, Mr. Marco Ciavolino from 
team #3941. 
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Marketing/Communications Materials 
 
We have coordinated much of our communications efforts with focus on consistent appearance and 
promotion of our sponsors. 

Booth Signs for Maryland Teams 
We created a sign for the Maryland teams that is to be placed at each team’s booth. 
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Buttons 
We created 2x2 buttons to be shared with other teams. 
 

           
 

Wrap-Around Sign for our FRC Robot 
The unique wrap-around sign gives our robot a great look and identifies all our primary and 
secondary sponsors. 
 

 
 

Our FTC Art has the Same Attributes 
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Team Banners Highlight FRC and FTC 
Coordinated Team Banners identify both our teams and highlight our sponsors. These will be 
placed above our team’s pit area. 
 

 
 

 
 

Vehicle Magnets 
All of our vehicles will be identified on the left, right and rear with magnetic signs. 
 
Doors 

 
 
Rear 
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TechBrick Rulers for FLL/JrFLL 
Each year we have manufactured and distributed these simple rulers. 
 
The front features US and Metric scales with a handy pair of LEGO stud counters. 

 
 
The back features our sponsors. 
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FRC 3941 Scouting Sheet 
Match #___________________ 

 
Team #____________________ 
 
1) Mobility (Sketch/Describe Drive 

Train) 
 
 
 
 
Under Pyramid       Y    N 
 
Notes: 
 

2) Scoring 
Shoot Frisbees      

(# of Autonomous   _______ ) 
 (Which Goals:  top   low    L    R  ) 
 

(# of Teleop   _______ ) 
 (Which Goals:  top   low    L    R  ) 
 
 
Climb Pyramid              Y    N 
 
Proficiency of Climb (%)______  
   

(Levels:    1   2   3  ) 
 
Inbounder Accuracy (%) ________ 
 
 
 
 
 
 
 

 
 

Team #____________________ 
 

1) Mobility (Sketch/Describe Drive 
Train) 

 
 
 
 
Under Pyramid      Y    N 
 
Notes: 
 

2) Scoring 
Shoot Frisbees      

(# of Autonomous   _______ ) 
 (Which Goals:  top   low    L    R  ) 
 

(# of Teleop   _______ ) 
 (Which Goals:  top   low    L    R  ) 
 
 
Climb Pyramid              Y    N 
 
Proficiency of Climb (%)______  
   

(Levels:    1   2   3  ) 
 
Inbounder Accuracy (%) ________ 
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Team #____________________ 
 

1) Mobility (Sketch/Describe Drive Train) 
 
 
 
 
Under Pyramid       Y    N 
 
Notes: 
 

1) Scoring 
Shoot Frisbees      

(# of Autonomous   _______ ) 
 (Which Goals:  top   low    L    R  ) 
 

(# of Teleop   _______ ) 
 (Which Goals:  top   low    L    R  ) 
 
 
Climb Pyramid              Y    N 
 
Proficiency of Climb (%)______  
   

(Levels:    1   2   3  ) 
 
Inbounder Accuracy (%) ________ 
 
 
 
 
 
 
 
 
 
 
 
  



Page 46 of 248 TechBrick Robotics FRC 3941 Absolute Zero Electricity Team Notebook 

 
Autonomous Alliance Strategy (Positions/Motions) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Teleop Alliance Strategy  
(Positions/Motions) 
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FRC 3941 SCOUTING PROTOCOL 
 
The goals of scouting are as follows: 
 Communicate with driving team 
 Serve as public-relations and representatives to other teams (both friendly and opponent) 
 Give the team an advantage in competition through knowledge.  Remember:  KNOWLEDGE 
IS POWER 
 
TUESDAY AND WEDNESDAY 
 Dedicated scouting group 
  AT LEAST 6 PEOPLE and a leader 
 Give this group this protocol so they know what they're getting into. 
 
THURSDAY MORNING 
 A scouting leader receives a copy of the match schedule. 
 Rest of scouting team can NOT have any knowledge of future matches. 
  They can know team numbers and times of matches, but not ally/competition status 
 Each member will be given a set of teams that 3941 will compete with or against throughout 
the tournament 
 Tasked with getting objective reviews on how each team's robot performs 
  Strengths, weaknesses, strategy 
 30-45 minutes before each match begins, scouting captain gets info about teams and relays 
this info to drive team and allies.  
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Websites 
AbsoluteZeroElectricity.com 
Absolute Zero Electricity uses its site to record events, 
provide guidance to other teams and effectively reach 
the broader FIRST community.   
 
Absolute Zero Electricity makes their presence and 
FIRST robotics known via our website, 
http://absolutezeroelectricity.com. The site is 
completely student-led and updated and contains 
records of the accomplishments and struggles the 
team encounters each meeting, a section on nutrition, 
humorous statements of lessons we have learned, 
external resources for FIRST, our social media and 
YouTube sites, previous award submissions, and 
more. Our website has averaged 1000 hits a month 
this build season. 
 
FRC 3941’s website is based on TechBrick’s 
comprehensive site, http://www.TechBrick.com, which 
has served as an invaluable resource for teams 
worldwide. It contains thousands of documents and 
posts with FIRST info to aid other teams, sections on 
the accomplishments and schedules of TechBrick 
FIRST teams, tips for starting teams, and so much 
more. TechBrick.com has logged millions of hits since 
its creation and logs hundreds more each day. 

TechBrick.com 
 
The main TechBrick website has been 
online since 2004 and has had more 
than ¾ million visitors from countries 
around the globe. 
 
In addition to a number of encouraging 
tips, photos, and stories, the site 
features numerous worksheets and 
helps for teams in each of the FIRST 
programs. 
 
 

http://absolutezeroelectricity.com/
http://www.techbrick.com/
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The following two sections contain content that was originally published on our team website: 

Balanced Robot, Balanced Diet 
FRC Team members will eat an approximate 126 meals during a 
build season. Couple that with a routine dosage of snack food, and 
you have a lot of food consumption that will be either healthy or 
unhealthy, nutritious or disastrous. Which will you choose? 

Just like Rebound Rumble 2012 robots had to balance on tipping 
bridges, our diets need to stay balanced in order to best 
accomplish our goals. See the following articles for some helpful, 
intriguing, and often surprising nutrition tips that can keep you and 
your team focused all season long! Keep a lookout for updates! 

NUTRITION ARTICLES  

Blueberries! 

Coach Aaron’s Chia Seeds 

 
Blueberries! 

Blueberries are one of creation’s most delicious and nutritious power-
fruits. These plump, juicy berries are known to be yummy snacks off 
the bush or frozen, but did you know that they are also one of the most 
antioxidant-rich fruits available? Here are just a few of the nutrition 
benefits blueberries have to offer: 

• Manganese — this important micronutrient plays an important role in 
metabolism and bone health. 

• Vitamin C — this vitamin is lauded for its role in keeping one’s 
immune system healthy. Vitamin C also helps to produce collagen and 

serves as a natural antihistamine, among other things 
• Fiber — everyone needs roughage to promote a healthy digestive tract! 
• Anti-oxidants — these chemicals help stop free radical cells in their tracks; free radicals are linked 

to cancer. 
  

With all these benefits, why not grab a few for your team at your local grocery store? Their delicious 
taste will keep your team happy while their nutrients keep them focused and healthy! 

For more information on the benefits of blueberries, check out these links: 

http://www.blueberrycouncil.org/health-benefits-of-blueberries/blueberry-nutrition/ 
http://www.innovateus.net/health/what-are-health-benefits-blueberries/ 
  

http://frc3941.techbrick.com/blueberries/
http://frc3941.techbrick.com/coach-aarons-chia-seeds/
http://www.blueberrycouncil.org/health-benefits-of-blueberries/blueberry-nutrition/
http://www.innovateus.net/health/what-are-health-benefits-blueberries/
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Coach Aaron’s Chia Seeds 
Remember the Chia pets? The little head-shaped pots that 
grow real “hair?” At Worlds in St. Louis in 2012, our team 
was astonished to find one of our mentors carrying as his 
hydration source, not a conventional water bottle, but a 
homemade energy drink made of *gasp* Chia seeds!!! He 
claimed it was somehow beneficial to his health, and, 
although we were skeptical, we have found that Chia 
actually is a nutritious addition to one’s diet. Chia… 

• Is a great source of whole grain. 
• Has more antioxidants than…believe it or not…blueberries! 
• Provides calcium, protein, and omega-3 fatty acids. 

  

Maybe Coach Aaron was on to something! Companies such 
as Drink Chia, LLC sell prepackaged chia energy drinks 
available in multiple flavors. If homemade is more your type, 
here’s a recipe we found so you can try it for yourself 

(source: http://www.cooktj.com/content/chia-energy-drink-recipe-chia-fresca). 
 
Chia Energy Drink 

INGREDIENTS 
• 2-3 Tbsp chia seeds 
• 2 cups water 
• 4 Tbsp fresh lime juice 
• 2 Tbsp sugar (or honey or agave to taste) 

INSTRUCTIONS 
• 1. Combine ingredients in a Mason jar or small pitcher and stir until sugar is dissolved and chia is 

distributed in water. Chia may clump at first, so use a whisk to make it easier. Taste and adjust 
sugar and lime juice as needed — it should taste the way you like your limeade/lemonade. 

• 2. Allow drink to sit for 20-30 minutes or overnight until chia seeds have softened and the liquid is 
like a thin gel. 

• 3. Store in fridge. Shake as needed to re-suspend chia seeds in the liquid. 
Bon appétit! 

http://www.drinkchianow.com/
http://www.cooktj.com/content/chia-energy-drink-recipe-chia-fresca
http://frc3941.techbrick.com/coach-aarons-chia-seeds/dscn0980/


Page 52 of 248 TechBrick Robotics FRC 3941 Absolute Zero Electricity Team Notebook 

 

All You Learn Your Rookie Year… 
…A Humorous History of the Important Stuff We’ve Learned Along the Way 

General – 
• When the mentors mistakenly call the team “Absolute Zero Energy,” it’s time to bring out the 

caffeine. 
• Breadsticks work wonders for motivating teammates. 
• Everything takes so much longer than you 

planned. 
• Read all the instructions–don’t just skim. 
• Watch your toes and ribs when the chief 

programmer is driving. 
• Every team headquarters should be within 

300 yards of Tractor Supply Company. 
• FIRST is better spelled LTFTA (Learn, Try, 

Fail, Try Again). 
• No one person can bear the weight of a 

task alone. God made teams for a reason. 
• Duct tape is NOT the solution to the 

world’s problems. 
• “Everything works on the back of a napkin.” 

— Marco Ciavolino 
  

Student: “I pinched my finger in the safety glasses!” 
Safety Captain: “You should have been wearing safety gloves!!” 
 

Mechanical – 
• Don’t trust the laser sight on the drill press. We call it Lucifer. 
• Don’t name the tools; you’ll get attached to them (oops). 
• Drill holes precisely–it really helps! 
• Measure 4…no, 5…make that 6 times, cut once. Then measure again. 
• Make lists and check them twice…like Santa! 
• Grease doesn’t easily come off…anything. 
• Stop running the motor WHEN you see smoke! 
• Put away your tools, and you will end the eternal litany of “Where’s the 

tape measure?” 
• Drill bits are not invincible; even they break down. 

  

Electrical – 
• Reverse polarity can (will) cost you a Jaguar motor controller. 
• Reverse polarity can (will) cost you a PWM port . . .or two. 
• Hard wiring the circuit breaker to the robot’s frame is never a good idea. 
• Red electrical tape on a black wire is equivalent to a logical fallacy. 
• Don’t over-tighten bolts on circuit boards . . . ’nuff said. 
• Don’t always trust cables that come with the kit. 

http://frc3941.techbrick.com/wp-content/uploads/2012/02/Edited-Danielle-and-Sophie-BoM.jpg
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• Search Chief Delphi repeatedly; you may find out you’re on one of those 1 in every 3 or so teams 
with a backwards DB37 ribbon cable. 
  

Programming – 
• If the netbook connects to the internet, you’re on the wrong 

network…again. 
• Duct taping backboard rectangles to various windows 

throughout the building is NOT a sign of insanity. 
• Don’t try to establish a network connection with the wrong 

kind of Ethernet cable…or a phone cable for that matter. 
• Never change the camera’s IP address to one on a 

different subnet; it will cost you hours of reconfiguration 
and a bit of your sanity. 
  

Animation – 
• To upload a picture to the website, it is often a good idea to click “Upload.” 
• To update a post on the website, it is often a good idea to click “Update.” (You’d think we’d learn.) 
• A picture is normally worth 1,000 words; with web pages, it’s closer to 10,000. 

c 
And Importantly – 
At Absolute Zero, Electricity flows without resistance. When you think you’ve got nothing left, keep 
going; things will come together. Go AZE! 
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Social Media 
Facebook 
AZE has recently branched out into broader 
social media endeavors in order to reach not 
only the FIRST community but the greater 
community of students. One platform we have 
chosen to accomplish this is Facebook. We 
keep our page updated with fun and intriguing 
team updates, competition proceedings, 
videos, pictures, and more. Our page has 
accumulated 91 likes and many more views 
since its creation in late January of this year, 
and continues to grow every day. 
 

YouTube 
AZE also reaches out to the community with 
short, informative, high-quality YouTube 
videos. TechBrick’s YouTube channel has had 
over 38,000 video views since its creation and 
accumulates more all the time. This build 
season, AZE has produced a weekly video 
about our robot, our team, our competition 
events, or another facet of our team, such as 
our Chairman’s Award video. 
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Robot checklist  

PRE-MATCH CHECKLIST 
-ELECTRICAL: 
 Battery plugged in 
 Freshly charged (>12V on multimeter) 
 Battery legal 
 Potentiometer intact 
 All jaguar connections secure 
 Jaguar PWMs secure 
 cRIO connections secure 
 Camera secure, not loose, and connections in place 
 Radio attached and connecting properly  (power connection secure) 
 No loose wires in general 
 Solenoids connected 
 
MECHANICAL: 
 Drivetrain secure, no items lodged in gears 
 Wheels secure 
 No motors burned out (window motors prone to burning under high load.  Double check 
these) 
 Potentiometer intact 
 Main shooter wheel centered and attached 
 Loader in correct position before game start 
 Climbing mechanism attached well, not loose in between games 
 No foreign objects in robot 
 Everything within perimeter before match/queue 
 
SOFTWARE: 
 Any changes to code between matches must be double-checked.  (No new code in 
competition unless you KNOW it works) 
 Proper version of code is loaded onto robot 
 Check camera! 
 Laptop battery fully charged 
 All necessary programs open 
 
PNEUMATICS: 
 Solenoids functioning/connected properly 
 Check for any loose connections between matches 
 NO LEAKS 
 Regulators and safety valves set 
 ROBOT PRE-LOADED WITH AIR BEFORE MATCH!!! 
 
SCOUTING: 
 Meet with alliance members in next games 
  discuss strategy.  Who plays defense/offense.  BE HONEST about robot abilities. 
 Examine alliance opponents' robots 
  What are they good at?  How can that be countered? 
   Feeder-shooters can be blocked with a simple post+paper with a tall bot 
   General defense effective for most everything else 
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POST-MATCH CHECKLIST 
 
ELECTRICAL 
 Good time to check for burned motors 
 Detach battery, set to charge, prepare and know which ones make good replacements 
(check to see which battery has highest voltage) 
 Double check jags and jag PWMs (these detach very easily) 
 
MECHANICAL: 
 If anything didn't work as expected (jams, stalls, etc.) speak up 
  nothing is insignificant 
 Prepare for pre-match checklist 
 
SOFTWARE: 
 How did the robot perform?  Is something wrong?  Now is the time to fix it. 
 Any lag during the match?  Contact a referee/game master. 
 
PNEUMATICS: 
 Check if anything was disconnected during the match 
  
SCOUTING: 
 Evaluate performance of our robot 
 Evaluate performance of the rest of the robots in the match subjectively 
  Will any of the robots in the previous games be on our alliance or on an opponent 
alliance later during competition? 
 Follow through with alliance partners (make connections and discuss what went well/badly.  
Possible pitch-in for being picked to be on a seeded alliance) 
 Also follow through with match opponents. 
  Remember COOPERTITION and SPORTSMANSHIP 
 Relay any relevant information to respective teams.  (Dedicated group of people to relay any 
info to driving.) 
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Business Plan 2013 
 

Mission Statement 
“We strive to spread STEM education to students of all ages. Our primary 

goal is to challenge and change the culture of the world though science and 
technology.” 

Core Values 
TechBrick is a robotics club operating through the homeschool co-op under the oversight of New 
Covenant Presbyterian Church in Abingdon, MD. Our focus is Christian-based in that we will work 
to communicate God’s design and creativity as it relates to science and technology. All 
communications and work will be done in a way that is honoring to God and His truth. As part of 
TechBrick, Absolute Zero Electricity stands for these values while reaching out to all regional 
students interested in STEM. We work to promote the ideals of FIRST and STEM education to the 
local, national, and international community through extensive outreach and communication via 
public speaking and electronic media. 
 

Educational Goals 
For all team participants, we work to gain expertise in the following key areas: 

 Understand teamwork 
 Learn how to keep excellent project records. 
 Gain expertise in core project management skills and methods. 
 Experience the hard work of funding your project through external support resources. 
 Learn how to focus on a successful solution to a challenge. 

 
Attendance 

Students participating in the team challenges must be prepared to attend nearly all meetings and 
work outside of the meeting time to continue to learn and do research. These programs will be 
treated as classes and assigned a credit value for elementary grades through high school. 
 

The Assumption 
The challenges can be done. Someone has solved it. So can you... 
 

The Method: 
Your work should be... 

1. Simple 
2. Reliable 
3. Repeatable 
4. Precise 
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History and Background 
FIRST Robotics Competition Team 3941, Absolute Zero Electricity (AZE) is a robotics team for 
students from 8th grade through high school based in Belcamp, MD.  AZE was founded in 2012 as 
a part of the TechBrick robotics program. Even though this is only our second season of FRC 
involvement, we have already learned more engineering concepts than we ever thought possible, 
reached out to our community in dozens of ways, and established a team that will become a fighting 
force of engineering and technology for years to come. 

Structure, values, and giving back to the community are all integral parts of our existence. We strive 
to bring the world of engineering and technology to our community and our world and seek 
corporate sponsorships to maximize our impact locally and globally. 

Our parent program, TechBrick Robotics, started in 2003 when 11-year old Amy Ciavolino received 
a LEGO RCX system. She was instantly captured by the mechanics and programming required to 
run the robot. Watching one of the early MD FLL Championships, she said, “I can do this.” And so, 
the Ciavolino family entered the world of US FIRST. 
Amy’s father, Marco, mailed an invitation to homeschoolers in the region. Thirty eager young 
engineers showed up for the first meeting. This became the start of our first FLL team and what 
later became a monthly Friday Night LEGO Club which served as a feeder for new teams. 

In 2004, our first FLL and Jr.FLL teams were formed. From there we grew, adding multiple FLL 
teams each year. After two years of FLL, our initial team members entered high school; thus, 
TechBrick chose to engage in FVC and continued for two years before taking on the new FTC 
program. Over its 10-year history, TechBrick has fielded 9 Jr.FLL, 15 FLL, 7 FTC, and now 1 FRC 
team. Our FTC teams have earned trips to the World Championships 5 times; the FLL teams have 
won major awards at the MD Championships every year. Each of the TechBrick teams has been 
comprised of 5 to 21 students, totaling over 238 student years of education. 
 
TechBrick opens its doors to all students who want to develop their STEM skills and teamwork in a 
fun, value-centered environment. Consequently, AZE is comprised of students from three Maryland 
counties with multiple home schools and high schools represented. Our mentors have a wide 
variety of backgrounds and occupations; we have been aided by knowledgeable and committed 
engineers, scientists, business leaders, and manufacturers from organizations like the Army 
Research Laboratory (ARL), CACI, Verizon Wireless, and DAP Products. 
 
Over the past two years, Absolute Zero Electricity has made substantial and sustainable progress 
towards increased growth and increased community impact. Our first year’s achievements of 
winning both the Rookie All-Star Award and the Woodie Flowers Finalist Award at the 2012 
Chesapeake Regional have boosted our success and helped us reach out to many local and 
international venues, including Boys and Girls Clubs, the Maryland School for Blind, and FIRST 
Lego League teams from multiple secondary schools in China. 
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Services Rendered 
 Community Outreach 

o TechBrick Robot Demonstrations 
o Kickoff Workshops 
o Bristle Bots Workshops 
o FTC Training Days 
o Holding FIRST Presentations: 

 FLL, FTC, FRC Competitions 
 Baltimore African American Heritage Festival 
 Open Door Cafe 
 New Covenant Christian School 
 Boys and Girls Clubs 

o Off-Season Competitions 
o Mentoring Younger STEM Students 
o Running FLL Competitions at Team Headquarters 

 
 Student Growth 

o Teaching STEM Concepts 
o Promoting Teamwork 
o Preparing Future Engineers for the Workplace 
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Customer Analyses and Strategies 

Offerings to Customers 
Students and Parents: 

• Developing life skills in engineering, teamwork, and gracious professionalism 

• Gaining experience in effective communication and collaboration 

• Understanding design processes and the importance of details 

• Opening doors to scholarship and job opportunities in STEM fields 

• Networking with current STEM professionals 

Mentors: 
• Offers chance to teach high school students hands-on STEM skills 

• Presents opportunity to train future STEM professionals 

Other FIRST Robotics Teams: 
• Offering tools and resources, including: 

o Past award submissions 

o Use of our machine shop 

o Programming workshops 

• Serving as mentors for other teams  

o Currently mentoring 7 FLL teams and 1 FTC team 

 Mentoring STEM activities at local Boys and Girls Clubs 

 Helping with the Maryland School for the Blind FLL team 

• Hosting annual training days for FTC and FLL teams 
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Financial Plans 
Although we are only a 2nd year FRC team, TechBrick has grown for the past 10 years from 
FLL, to JFLL, to FTC and now to FRC. We have proven that it has grown and we will 
continue to grow throughout the next decade. 

2011-2012 

• TechBrick operated as an unincorporated association as it had for 9 years for all 
programs. 

• End of year 2012 TechBrick was incorporated as a for-profit LLC in the State of 
Maryland. 

• Accounting and administrative processes established in preparation for a 501(c)(3) 
filing in late 2013. 

2013-2014 Season: 

• We will move into our new meeting location to the Army Research Laboratory’s 
(ARL) new STEM buildings for our Robotics Academy, weekly offseason meeting 
and during the FRC season 

o At this location we will set up our machine shop 3D printer, and CNC machine 
that will be used by us and other STEM outreach activities led by ARL 

• 5 of our seniors will be moving on and we would like to recruit ten more members to 
join our team so we will grow from 26 to about 31 students. 

o We plan on encouraging growth on our team by going to schools throughout 
Baltimore, Cecil, and Harford Counties inviting them to join our team. We will 
also have a section of our team website dedicated to information about joining 
our team. 

• Post Season we will pursue a 501(c)(3) status with establishment of a board and 
related elements to ensure longevity and continuity. 

2013-2018 Seasons: 

• Grow the number of sponsors for our team by 20% 
• Continue to sustain yearly Sea Perch competitions and FTC training days 
• Continue to reach out to younger STEM students by mentoring JFLL, FLL and FTC 

teams 
• We want to grow by about 5 students each year until we reach 50 dedicated 

students 
o We would especially like to grow our media team in order to reach more 

people and we plan on going to the art and media class rooms in schools like 
Harford Tech to ask them to join. 

• Get accreditation from Harford Community College for Robotics Academy.  
• Establish an ongoing continuity plan for funding including new donors and donor 

development. 
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Cost Justification  
As seen below our program cost per student is modest. In all four programs the students get a 
substantial opportunity to learn about the work of real engineering. From the “LEGO” Leagues, to 
FIRST TECH CHALLENGE, through FIRST ROBOTICS COMPETITION, students learn design, 
procedure, construction, programming, strategy, research, and how to presentation. The FRC 
students put in hundreds of hours and get out of it a graduate level course in engineering 

 

Outcomes 
Our first students who began with us 10 years ago are now in the workforce or nearly graduated. 
Over the years we’ve had a number of students enter STEM and related programs. This year we 
have no less than 7 headed to engineering and education programs. 

Program Stats for 2012-2013 

 
.  

$46,250 << ANNUAL COST
Students Per Student
JrFLL/FLL/FTC 40 $304
FRC 28 $1,217

TechBrick Stats
Sunday, April 14, 2013

CLASS 96 RATIO to 1
Admin 3
Mentor 25 2.72
Student 68

STATUS (Students and Mentors)
New 42 44%
Returning 53 55%
Alumnus 1 1%

GENDER (Students and Mentors)
Male 77 84%
Female 15 16%

TEAM COUNTS Students Mentors TOTAL
FLL-DAWN 10 3 13 14%
FLL-CARRIE 8 4 12 13%
FLL-DEBBIE 6 1 7 7%
FLL-TRAINING 3 0 3 3%
FTC 8 6 14 15%
FRC 28 12 40 42%
JrFLL 5 0 5 5%
ADMIN 2 2 2%

68 28 96 100%

Schools
Three Homeschool Co-ops
Bel Air Middle School
North Harford High School
Aberdeen High School
Bel Air High School
Havre de Grace High School
Salem Christian Academy
Science and Mathematics Academy-Aberdeen High School 
Harford Technical High School
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Regular Season Contributions 2012-2013 
 

 
 
  

FUND CONTRIBUTIONS
Contributor Designated Funds TechBrick Funds FIRST Funds Notes
ARL $20,000 These funds could only be used to purchase 

physical items

Redbag Solution $50

American Scale $150

Funds from last year $950

Dues $2,600 Each team member paid $100

Roberts Oxygen $3,000

TiePoint $5,000

NASA Grant for 
Engineering Award

$5,000

PTC $3,000 PTC also gave us access to Windchill and 
Creo software

jcpenney $3,000 On account at US FIRST

NDEP $3,500 On account at US FIRST

TOTALS $20,000 $16,750 $9,500 $46,250

IN KIND CONTRIBUTIONS
Contributor Estimated Value
SURVICE Engineering $6000 per month

Enktesis LLC $500 per month

Stratysis $21,000 

Notes
They provide a 5,000 sq. ft facility for us to meet in for the 2012-2013 
season

Provides a 3D printer as part of student technology pilot program

Provides a range of web and graphic output services.
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Regular Season Expenses 

 
 
  

Expenditures TechBrick Expenses ARL Expenses FIRST Expenses Totals
Registration $5,000 $5,000
Additional Event $4,000 $4,000
Computer $400 $400
Additional Parts $15,020 $15,020
FTC Expenses $920 $920
Sea Perch Expenses $3,080 $3,080
Shirts $900 $900
Travel $500 $500
Miscellaneous $1,000 $1,000
Previous Debts $950 $950
Worlds 2013 $12,000 $5,000 $17,000
TOTAL $14,850 $19,920 $14,000 $48,770
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Usage of Funds for Worlds and Post Season 
The two tables below show our current income and expenses for the trip to worlds in April. If we 
access $100 per attendee we have an operational deficit of $4320 which we seek to cover through 
corporate or individual contributions. Remaining funds post-season will be used to retire minor debt 
(for expenses incurred by parents/mentors) for our non-profit filing, and to expand off-season 
activities. 

 
  

Worlds 2013 Preliminary
4

People Rooms Contribution
Number of Students 26 7 $100 $2,600
Number of Mentors 4 6 $100 $400
Others 6 3 $100 $600

36 16 $3,600

TIEPOINT $5,000
NASA $5,000

$120.00 << REMAINING PER PERSON $13,600
$220.00 << TOTAL CONTRIBUTION/PERSON

Cost Minus Contributions $4,320
Total Cost $17,920

Item Cost Quantity Multiplier Donation
Additional Parts $200 1 1 $200
Communications $250 1 1 $250
Food Dinner $10 36 4 $1,440
Food Lunch $7 36 5 $1,260
Hotels $80 16 4 $4,960
Misc $250 1 1 $250
Registration FRC $5,000 1 1 $5,000
Trailer Rental $40 1 6 $240
Transportation: Vans Gas Each Way $5 65 4 $1,170
Transportation: Vans Rental Week $800 1 3 $2,400
Misc $750 1 1 $750
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Team Sponsors Banner 

Partnerships 
 
TechBrick has partnered with ARL which provides mentors and funding through the National 
Defense Engineering Partnership. We are fortunate to have ARL mentors who help connect our 
work to their valuable research for the soldier. AZE also benefits with a grant from the jcpenney's 
store in White Marsh, MD. Also, SURIVCE Engineering has graciously allowed us to use their 
offices to build our FRC robot. 
In addition to our main partnerships, we have sponsors as noted in the list and on the banner 
below.  We are continuously searching for new sponsors to enable us to continue to spread 
FIRST’s message to the world and compete in this year’s World Championship. These contributions 
will allow us to be able to make our team the absolute best.    

 
 
 
Current and Future Sponsors 
 
Provider 

o The Army Research Laboratory 
o NDEP 
o Tie Point 
o Jcpenney 
o Roberts Oxygen 
o Xandat 
o Verizon Wireless-Volunteer 
o SURVICE Engineering 
o The Open Door Café 
o Box Hill Pediatrics 
o American Scale 
o Harford County 
o Verizon Wireless 
o Keller Williams, APR 
o Churchville Lions Club 
o Paidon Products Co. 
o Altus, LLC 
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Safety Manual 
 

 
 

 

Safety is an integral part of FRC team 
3941. We recognize that in order to be 
successful, we need to remain safe and 

preserve the well-being of not only 
ourselves but everyone around us. 

 
All members of FRC team 3941 must 

read and adhere to the rules in the FRC 
Safety Manual as well as the guidelines 

provided here. 
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Safety Reminders in the Machine Shop 
 

1)  Always wear safety goggles in the tool room 
2)  At least two people (one of which has to be a 

mentor) have to be in the room while machines are in 
use 

3)  Make sure a fire extinguisher is available at all times 
and know how to use it 

4)  Know where the First aid kit is 
5)  No loose jewelry or long hair 
6)  Don’t use a tool unless it is in good working 

condition and you know how to use it 
7)  Wear closed-toed shoes 
8)  Report any and all injuries to the Safety Captain 
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Safety Reminders for the Pits from Team 3941 
 

1)  Always wear safety goggles and gloves while in 
the pits  

2)  Clean up pits consistently -- 
eliminate tangled cables, 
loose papers, and aluminum 
shavings from the pit floor 

3)  No loose jewelry or long 
hair 

4)  No open toed shoes 
5)  No running 
6)  Know where your team First Aid Kit is 
7)  Don’t use a tool unless it is in good working condition 

and you know how to use it 
8)  One mentor should be present at all times 
9)  Report any and all injuries to the Safety Captain 
10) Don't leave charging batteries on the floor 
11) Inform others around us about safety in simple 

ways (remind others about glasses, untied shoes, 
etc.) 

12) Make sure all people are aware/out of the way of 
the robot before adding power. 
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Robot Safety to and from the Field: 
 

1) Robot lift teams (3 
people) 
• One student on 

each side 
• One student 

presiding and timing. 
• Be sure to lift using 

your knees 
2) Robot transport teams (4 people) 

• Two students guiding both sides of the 
robot on the cart, 

• One holding the cart's tether, 
• One up ahead to warn people in the 

robot's path. 
• Be extra careful when crossing bumps or 

running over cables 
3) Move the cart out of the way when not in 

use 
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Shop Safety Tips 
General Shop Safety 
Personal Protective Equipment 

• Always wear Personal Protective Equipment such as safety 
glasses, ear plugs and a dust mask. I(when appropriate)   

• Before operating any power equipment, remove all loose clothing and 
roll up sleeves above the elbows and tie back long hair. 

• DO NOT WEAR GLOVES when using rotating or reciprocating machines.  
(Mechanics gloves may be worn with permission in certain instances) 

• Always wear closed toed shoes.  Students with open toed shoes will be asked to 
leave.  

• Think through the operation before performing it. Know what you’re going to do, and 
what the machine will do. 

Slips, Trips and Fall Prevention 
• Keep the floor around power equipment clean and free of scrap material, sawdust, 

oil, wax and grease.  
• Clean the floors often and pick up items to avoid slips, trips or falls. 
• Place cords and vacuum hoses out of the path of travel. 

Safety Tips 
• Give work your undivided attention. Looking around, carrying on a conversation and 

“horseplay” are careless acts that can result in serious injury. 
• Keep the machine guards in place at all times. If the guards are removed for 

maintenance or any special reasons make sure that you use extreme caution and 
replace the guards immediately. 

• Certain operations may require guard removal-Permission of adult mentors required 
before machines may be used with guards removed. 

• DO NOT overreach. Maintain a balanced stance at all times, so that you do not fall 
or lean against blades or other moving parts. Always position yourself with the kick 
back zone in mind.  

• Be aware that each tool has a limitation. Use the correct tool. Do not cut smaller or 
larger material than the tool is designed for. Do not force a tool attachment, guard or 
hold down to do more than it was designed to do. 

• Be aware of the kickback zones. Take every precaution to protect yourself and 
others around you. 

• Always keep your hands and fingers away from blades, rotating parts, pinch points, 
electrical plugs. 

• Maintain safe perimeter zones. 
• Never remove small cut-offs, chips or scrap that lie next to any rotating blade or 

cutter until the blade or cutter has come to a COMPLETE stop. 
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Power Tool Operation 
• Never leave a power tool or machine running and unattended. 
• Make sure that the motor switch is in the OFF position on a power tool before 

connecting the tool to the power supply. 
• Always unplug any tool before changing cutters and blades. Make sure all 

adjustments and changes are tightened properly. 
• Always follow the manufacturer’s recommended procedures for any maintenance.  
• Always allow the tool to reach its full operating speed before starting the work. Feed 

the work carefully and only as fast as the machine will cut it easily. 
• If a tool is not performing properly, or out of adjustment in some way, shut the power 

off immediately, unplug the tool and then troubleshoot the problem. 
 
 

Hand Tool Safety 
• Start a hand saw cut with the dominant hand on the saw handle and position the 

saw against the thumb onto the mark. When the teeth bite, push downward (or 
upstroke depending on the saw) to complete the first cut and release pressure on 
the upward stroke. 

• Screw drivers can account for puncture injuries, so do not attempt to hand-hold 
objects being screwed. If the work is unstable, use a vice, clamp or workbench. 

• Razor knives must be closed when not in use 
• Replace razor blades when dull or chipped. Never cut toward your body. 
• When asked to hand a team member a tool, always hand the tool, never toss, 

throw or fling a tool. 
FIRST AID in the Shop 

• The team has several First Aid Kits.  Small cuts and punctures may be treated with 
band aid.  Cuts should be cleaned with soap and water or alcohol wipes. 

• When treating another student. Bodily fluid safety rules must be followed. 
• Significant injuries must be reported to team mentors. 
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Bench Grinder Safety Rules 
A bench grinder is a machine used to drive an abrasive wheel or wheels. 
Failure to follow the safety rules will result in a loss of shop privileges or 
further team discipline. 
 
The bench grinder is equipped with a wire buffer and a grinding wheel and 
is used to smoothing cut edges and minor metal shaping.   
 
Bench Grinder Safety Rules: 

• Before working with a bench grinder, make sure the tool and its 
accessories are in the proper working order. 

• “Ring Test” grinding wheels before mounting. Suspend the wheel 
on a pencil held horizontally through the center of the hole. Tap the 
wheel lightly with a plastic screwdriver handle in several spots. If it 
produces a clear ringing tone it is in good condition. If it sounds dull, REPLACE it. 

• Inspect the wheels for hairline cracks before using. DO NOT USE A CRACKED WHEEL. 
• Make sure the wheel housing guards are in place. 
• New grinding wheels should be balanced by dressing and truing to eliminate vibration. 
• Used wheels should be trued and dressed when worn out of round, or the surface face is 

clogged or worn smooth. This provides a clean sharp grinding surface rebalances the wheel. 
• Dress the wheel on the face only. Dressing the side of the wheel would cause it to become 

too thin for safe use. 
• Don’t operate a grinder unless it is securely mounted to the workbench. 
• Do not heavy grind on the side of the wheel. 

 
Start with a Risk Assessment to ensure a safe work area: 

• A safe perimeter around the grinder should be kept clear of people, debris that impair 
traction or footing to avoid slips and falls. 

• Safety glasses with side shields must be worn. Hearing protection should be worn. 
• Remove loose fitting clothing, jewelry, and tie back long hair. 
• Give the work your undivided attention. 

 
Operational Safety Rules: 

• Approach your work in the robotics shop & on the bench grinder with a safe attitude! 
• Grinder must be stopped and unplugged before making adjustments or replacing wheel. 

Adjust tool rests 1/8” from the wheels and slightly below center and spark or shatter guards 
(at the top of the wheel housing guards) 1/16”away from the wheels. Re-adjust these as the 
wheels wear down to a smaller diameter. 

• Stand to one side of the wheel when turning on power. Allow the grinding wheel to run at full 
operating speed for one minute. DO NOT use a wheel that vibrates. 

• Bring the object into contact with the grinding wheel slowly and smoothly avoiding impact or 
bumping motions. 

• Move the object being ground, back and forth across the face of the wheel only, as this 
prevents "ruts" or grooves from forming. 

• Never grind stock too small to safely hold. Do not attempt to grind or sharpen anything that 
cannot be adequately supported by the tool rest. Use clamping pliers when grinding parts 
that cannot be held easily by hand. 

• Do not touch the ground portion of the workpiece until cooled. 
• Keep bystanders a safe distance away from the work area. Anyone entering the work area 

must wear PPE.  
• Turn off grinder and wait until comes to a complete stop. Never stick an object into the 

wheel to stop the grinder quicker.   
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Chop Saw Safety Rules 
The Chop Saw or cutoff saw is a power tool used to make a quick, accurate crosscuts to aluminum 
and steel stock., miters or bevels. To avoid accidents, the following operational safety rules must be 
observed.  Failure to follow the safety rules will result in a loss of shop privileges or further team 
discipline. 
 
Chop Saw Safety Rules: 

• Never alter a guard or use the tool with a guard missing. Be sure all guards are in place and 
working properly before each use. 

• Make sure the blade is clean and sound. 
• Set the saw securely on a flat, level surface. 
• Start with a Risk Assessment to ensure a safe work area: 
• A safe perimeter around the miter saw should be kept clear of 

people, debris that 
• impair traction or footing to avoid slips and falls. 
• Safety glasses with side shields and hearing protection must be 

worn 
• Remove loose fitting clothing, jewelry, and tie back long hair. 
• Do not wear gloves when using chop saw 
• Chop saw blade is for cutting metal.  Do not cut wood with chop saw 
• Give the work your undivided attention. 

Operational Safety Rules: 
• Approach all work in the robot shop & on the miter saw with a safe attitude! 
• Concentrate on what you are doing and be aware of kickback. 
• Always place the workpiece securely in the clamps 
• Remove hands from cutting area 
• Depress trigger and gently pull downward to make cut. 
• Cutting steel makes significant sparks.  Warn other members in shop area when cutting 

steel 
• Never make freehand cuts. Holding the workpiece by hand is unstable and may lead to loss 

of control and serious injury. 
• Never cut small pieces that would require you to put fingers within 3” of the cutting blade 

without a clamping device. 
• Never reach under the saw blade or perform “cross handed” operation. 
• When starting saw, allow the blade to reach full speed before cutting; do not force the blade 

and always start the cut gently. 
• Never try to remove or clamp the workpiece to the saw while the blade is rotating. 
• Workpiece will be red hot after cutting.  Do not couch until cooled down 
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Drill Press Safety Rules 
The drill press has a motor driven head and an adjustable table on which the work 
is mounted. It is operated by pulling a rotary lever which lowers the drill bit into the 
material. To avoid accidents, the following operational safety rules must be 
observed by everyone working on the Drill Press. Failure to follow the safety rules 
will result in a loss of shop privileges or further team discipline. 
Start with a Risk Assessment to ensure a safe work area: 

• A two foot perimeter around the drill press should be kept clear of people, 
debris and sawdust that impair traction or footing to avoid slips and falls. 

• Safety glasses with side shields or a face shield must be worn. Hearing 
protection should be worn. 

• Remove loose fitting clothing, jewelry, and tie back long hair. 
• Give the work your undivided attention. 
• Do not wear gloves or anything that would allow a hand, fingers or clothing to be wrapped 

around the revolving bit. 
Operational Safety Rules: 

• Approach your work in the robot shop and on the drill press with a safe attitude! 
• Make all drill press adjustments with the power shut off. 
• Keep all guards and covers on the machine when it is on and running. 
• Make sure the size of the bit is equal to or less than the capacity of the drill press. 
• Do not exceed the recommended speeds for the type and size of drill bit being used or 

composition of the stock being drilled. 
• Center punch the drill-hole location into the stock. 
• Insert bit into drill chuck and tighten with the chuck key. Remove chuck key from the drill 

chuck before starting the drill press. 
• Use a clamp or vise to securely fasten the stock to the drill press table. Never attempt to 

handhold stock while drilling. 
• Drill into cylindrical stock using a clamp. 
• Support the underside of the stock to be drilled with a backer board secured to the drill press 

table. 
• Make sure perimeter area is clear of obstructions. 
• Keep hands and fingers at least 3” from rotating drill bits. 
• When drilling deep holes, frequently raise the drill bit from the hole to remove cuttings and 

cool the bit. 
• When you begin to break through the underneath side of the stock, ease up on the feed as 

to not tear the metal and bind the bit. 
• If a drill bit binds, turn off the drill press and carefully turn drill chuck backwards by hand to 

free the drill bit. 
• Never reach around or under a rotating drill bit or grab the chuck to stop a drill press. This 

can result in hand puncture or other serious injury. 
• Turn the drill press off before looking up or walking away from the machine. 
• Never stop the rotation of the drill chuck, spindle, or stock rotating on bit with your hands or 

fingers. 
• Drill bit and shavings are hot immediately after drilling. 
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Letters of Recommendation 
All teams need a little extra support from the community. Here is what several upstanding members 
of our community have to say about AZE and TechBrick: 

Randy Acosta (Boys and Girls Clubs) 
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Dr. Sandy Young 
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Sen. Nancy Jacobs 

 
 



TechBrick Robotics FRC 3941 Absolute Zero Electricity Team Notebook 

 

 Susan Ciavolino (STEM Education Director: Boys and Girls Clubs) 
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Outreach  
At Absolute Zero Electricity, we realize that we are part of something greater than ourselves. We 
are not just a team, but we are a continuation of the legacy of TechBrick Robotics and its impact in 
the community. As AZE reaches out to the public, we remember the outreach events of TechBrick 
that have made us who we are and made our team's formation possible. 

Articles 

Fox 45 (April 16, 2013) 
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Havre de Grace Patch (April 15, 2013) 
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APG News (March 30, 2012) 
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Aberdeen Patch (January 30, 2012) 
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Aegis—Open House (February 2012) 
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Aegis – Sea Perch (July 2011) 

The following is an article that was published in the Aegis in July of 2011 about the TechBrick-
initiated Sea Perch robotics competition. 
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FTC 7 Goes to Worlds – Baltimore Sun 
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FTC 7 Goes to Worlds – ARL (February 2012) 
 

The following article was published in February 2012 on the Army Research Laboratory Web Site 
(www.arl.army.mil) about TechBrick’s FTC Team 7’s victory at the Delaware state championship. 

 

http://www.arl.army.mil/
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FRC 3941 Wins Rookie All-Star Award – ARL (April 2012) 
The following article was published on the Army Research Laboratory Web Site (www.arl.army.mil) 
in April 2012 describing Absolute Zero Electricity’s Rookie All-Star win at the Chesapeake Regional. 

 
  

http://www.arl.army.mil/
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Robotics Academy (2012) 
In order to expand our engineering skills and prepare ourselves for the rigors of the approaching 
build season, AZE last summer embarked upon a summer-long “Robotics Academy.” Our 
knowledgeable mentors lectured and gave us hands-on demonstrations with a variety of topics, 
from tool safety to public speaking to Creo (hosted by PTC). Below are synopses of some of these 
Robotics Academy events. This event will continue every summer as a method to help develop an 
understanding of understanding. We have opened Robotics Academy to welcome other teams. 

Drive Trains (2012) 
Mentor Dr. Rich Becker taught a class about drive train and other gear related components. The 
main point of the presentation is that there are many kinds of energy sources, like animals, stored, 
combustion, chemical, nuclear and momentum transfer. Coach Rich talked about how energy 
sources can be used to make useful work, like pulling a plow or moving a wheel. 
When connecting drive components, people use rotation to rotational drive components. The 
rotation components are as follows: spur, helical, bevel, worm, planetary, Pulleys and belts, 
toothed, flat, round, Sprocket and chain, Hydraulic pump and motor, Couplers. The second part of 
driving components deals with Pinion & rack, cam & follower, crank & rod Solenoids and magnets, 
Air and hydraulic cylinders. 
 The Gears are meant to slide with each other like fingers over lapping each other. But, if they are 
off centered even by a little, they can grind together and reduce efficacy drastically. Some types of 
gears are worm, bevel, planetary, and helical gears. The worm gear is useful for reducing friction. 
Bevel gear is used to change axis more efficient. Planetary gears are rugged and smooth and can 
be stacked. Helical gears are used for changing direction. 
Belts and pulley drives can be helpful with keeping the machine quiet and to mitigate shock. The V-
belt has high traction but limited curvature. Flat leather is like a clutch. Toothed belts are like chains 
but are not as robust. Flywheels can be used for rotating machinery and are somewhat like a belt 
driver. Although, they have one big down side, they take some time for the wheel to slow down to a 
stop.  
Chains provide robust connections between drive components. Transmission chains have higher 
efficiency, less noise and longer life. Dual chains have high torque applications. Reverse chains can 
change the direction using idol gears.  
Bushings control moving or sliding friction so the component does not wear as fast. Bearings are 
used to withstand low thrust all the way to high thrust, but they are unstable at higher thrusts. They 
must be oiled or they will not function as intended.  
Bearings Provide low friction over entire range of loads for low to high velocities. They may not be 
suitable for very high velocities. Some of the types of bearings are the ball bearing, which is 
moderate load and thrust, the Double ball, flanks designed to tolerate moderate thrust, and thrust 
bearings, designed to support axial loads. Other types include the roller bearing, high load and 
some thrust, the tapered roller, high load and thrust in one direction, the needle bearing, high load, 
often ride directly on the shaft, Polished shaft, and finally the double ball, flanks designed to tolerate 
moderate thrust.   
Flexible shaft couplers and mounts are used when there can be slight alignment errors. They allow 
misalignment because they have the freedom to move around enough for it to still function. 
So, the drive train presentation helped our team understand how drive trains work and the different 
components about the drive train itself. 

Six Sigma (2012) 
Six Sigma is a process-improving strategy that distinguishes a mediocre 
business from an exceptional one.  This robotics season, we had a 
representative of the Six Sigma Process give a talk about business plans 
to our team.  During the talk, he described to us the steps of Six Sigma, 
and how it works for most things that involve a process.  Our robotics 
team is in our second year, and we were in the very beginning attempts 
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at a business plan.  Six Sigma has helped us immensely, not only in the business aspect of our 
team, but also throughout the entire build process.  
Mr. Bill Ritzel, a representative of Six Sigma, came to our workshop in Belcamp, Maryland last 
offseason.  As a member of Six Sigma, Mr. Ritzel is a veritable expert in strategic planning and 
conservation of time and money.  He is especially distinguished with Six Sigma as a black belt, 
which denotes a person’s experience with the process.  During the talk, he described to us, through 
lecture and power point presentations, the simple process that is Six Sigma.   
Six Sigma is a progression that is complex, yet at the same time childishly simple.  It is a series of 
steps that seeks to economize processes, and also to eliminate as many possible variables.  Using 
statistical methods, it is usually incorporated into business plans.  Six Sigma has been so 
thoroughly tested; it now has an astronomical success rate.  Out of every process which undergoes 
Six Sigma, 99.99966% of every 100 is expected to be free of defects.  This methodology has two 
different aspects.  One of these is used for existing programs; the other is used for fledgling 
programs.  The one that works for existing programs has the acronym DMAIC.  The five steps are 
as follows: Define, Measure, Analyze, Improve, and Control.  The process for new programs also 
has five steps, with the acronym DMADV.  These steps are: Define, Measure, Analyze, Design, and 
Verify.  Much like the scientific method, Six Sigma is universally recognized as a process for making 
things better.   
In more ways than in just our business plan, Six Sigma has been very beneficial to our team.  Our 
business plan has not been as successful as we would have liked it to be, however, we have used 
Six Sigma during our build.  At the beginning of the season, we decided that we would be much 
more efficient in our work.  A large part of Six Sigma involves eliminating variables, which we have 
done to a great extent this entire season.  We have condensed our time and have created a robot 
that would, I believe, be certified by Six Sigma.  We have done as much as possible to eliminate all 
variables and test as much as we possibly could.   
The build followed the DMADV process.  We defined a plan in the beginning, measured the amount 
of work a robotics team would take, analyzed the problem given to us, designed a robot, and 
verified our conjectures through intensive testing of the robot.  Following this process set forth by 
Six Sigma for a new program, we have created a robot that does not have extensive variables, is 
well tested, and absolutely, positively, represents the process that is Six Sigma.         
 

PTC Creo Workshop (2012)  
On August 4, 2012, Jordan Cox from PTC gave 
our team a workshop on how our team can use 
the PTC software Creo, Mathcad, and 
Windchill.  The workshop first went over the 
design process, with an emphasis on how each 
PTC product can be used in the various stages.  
After learning about the design process, we 
went into the details of how to use each 
program, starting with Creo.   
 
To learn how to use Creo, we modeled a simple arm from instructions.  We first built each individual 
part, all of which were simple rectangles.  Then a new assembly was made to assemble the parts 
using geometric constraints that allowed the arm a certain range of motion. 
 
For Mathcad, we started by creating a simple x-y equation grapher.  This taught us how to define 
variables, both as a range and as an expression of another variable, and how to plot graphs using 
these variables. 
 
Because our team did not have a Windchill project yet, individual team members were not able to 
explore the program themselves.  Instead, Jordan Cox showed us the basics of the program from 
his computer. 
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National Instruments LabVIEW Training (2012) 
This summer, Team 3941’s mentors took part in LabVIEW 
training.  In addition to helping the mentors on our team, mentors on 
other FRC teams, industry professionals, and teachers took part in 
this course held by technical staff from LabVIEW.  For our team and 
the other FIRST teams, better knowledge of the LabVIEW skill set 
will improve the interactions between the mentors and 
programmers.  In particular, the improved technical assistance and 
encouragement from the mentors will be invaluable towards building 
new autonomic features on our future robots.  For others, the 
introduction was important towards developing a programming 
language that is frequently used in a variety of analytical 

experiments.   
 
The LabVIEW course covered an introduction to LabVIEW.  It 
started out with a background on how LabVIEW is written and what 
its advantages are.  We then developed basic code to drive a robot 
and learned how to deploy that code on the robot.  While the 
process is straight forward, LabVIEW differs from traditional 
programming in how it is coded and this introduction was key to 
understanding those differences for more effective programming.   
 
Teams that participated: FRC 2849 (Ursa Major), FRC 1111 
(Powerhawks) 
Schools that participated: Rising Sun HS, Luke C Moore Academy, Boy's Latin School of Maryland, 
Thurgood Marshal Academy, Paul Lawrence Dunbar HS 
Other groups that participated: US Army Research Laboratory, Excelis, Joint Education Facility 
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Outreach Essays: 
FLL Teams Helped (2012-13) 
Three Boys and Girls Clubs Teams—Danielle and Steven 
coached the Mad Scientists, and Pink Pandas, and Steven 
coached the Team at the Aberdeen BGC. They both 
attended every meeting that the teams had. During 
meetings, they taught the team members how to program 
and other basic things about FLL. They also helped with 
their projects. Danielle also accompanied the Pink Pandas 
at the Maryland State Championship.  
 
One Maryland School for the Blind Team—We gave them 
the FLL starter kit and Danielle helped them prepare for their competitions. 

On Wednesday November 28th 2012 Danielle visited the 
Maryland School for the Blind team, Dot 5 U Dogs, to help 
their FLL team prepare for the TechBrick FLL competition on 
December 1st. She talked with the team about their project 
and gave them ideas to improve it. She also  
She looked at their programs and their robot and helped them 
become better equipped for the upcoming Saturday. 
While at the competition she helped 
them setup and prepare for the matches. 
It was a joy for her to work with them. 

They were hard workers and were able to successfully overcome their 
disabilities using innovative solutions. They won Core Values at the TechBrick 
qualifier and first place Teamwork at the FLL Maryland State Competition. 
 
Two TechBrick Teams—CSI: Danielle helped her younger siblings with their 
project for FLL. Legocy: Jonathan helped them with programming. Both of 
these teams met with us at Service and we taught the older members about 
FTC and FRC so they could continue their FIRST experience through high 
school. 
One More: Mr. Roboto—Ashley was a member of the FLL Team Mr. Roboto 
for the 2012-2013 season. She attended meetings every Thursday and Sunday for 2 hour sessions. 
The team consisted of Ashley and 4 other 8th graders that also attended Esperanza Middle School. 
At qualifiers, they won 1st place in Robot Performance and 1st place in Robot Design. They also 
made it to the Maryland State competition. At States, they scored 5th in Robot Performance and 1st 
in the Strategy and Innovation Award. Overall they had a very successful and fun season!  

Skype with China (2012) 
Near the end of our meeting on December 11, 2012 (which 
would’ve been 9PM local time) TechBrick and AZE held a Skype 
call with 2 Chinese schools that had FLL and FTC teams. They 
were the Beijing 2nd Secondary School and the Niulanshan 

Secondary School. Both the 
FLL teams and FTC teams 
interacted with the Chinese 
teams. Although there was a 
little bit of a language barrier, 
they showed each other their robots and projects. The FTC 
team presented their judges interview for them and also 
explained how their robot worked. The FLL teams showed the 
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Chinese FLL team their robot and explained their design and different attachments. The FLL teams 
also ran their robot so the Chinese teams could really see how it worked without that language 
barrier. The Chinese FLL team showed us their robot although they didn’t have their mat so we 
didn’t get to see it run. The teams seemed to enjoy talking to the students through an interpreter to 
translate the discussions. It was a wonderful experience to be able to have a connection with other 
peers even though we couldn’t exactly speak with them. That’s one reason why we love the FIRST 
program, it allows us to have a connection with other countries even though we are from different 
cultures. We may not be able to connect through words, but we can through robots! 

FLL Qualifier (2012) 
On December 1, 2012, TechBrick hosted an FLL competition. Seven 
teams showed up. In the morning all the teams were interviewed by 
the judges. When all this was going on TechBrick members were 
giving tours of the machine shop, showing the previous season’s 
FRC robot and showing them how our 3D printer worked. Some of 
the FRC Students were driving the mecanum base robot around and 
showing the kids how it worked. In the afternoon the challenges 
started. Each team competed a total of four times with one of those being a practice challenge. In 
the end of the day team 4315 Hall’s Cross Roads Elementary WizBots won the grand prize trophy 
which was made from TechBrick’s 3D Printer. They qualified for states along with team 2344 
Maryland’s School of the Blind. 

Mentoring FTC 7 (2012) 
Our team is dedicated to helping other teams. This year, Andrei, one of our team members, helped 
FTC Team 7 with their LabVIEW programming to help get their robot running and functioning. He 
helped with their team video submission for the media award by filming it for them. They needed 
help on their website so Andrei got them all together and taught them how to use Wordpress and 
the basics of posting. 
Other ways that our team has helped FTC 7 are assistance with fabricating part and making Creo 
designs. Many of the parts on the FTC bot were made with Joseph’s help and oversight. The FRC 
team did many Creo models when designing their robot; many of them were modeled out of 
meeting by Mark Andrews, assisted and taught by his brother Jerry from our team. 
Danielle, another of our members, helped the team compile their video submissions for the Promote 
and Compass Awards. Team 7 went on to win the Compass Award at one of their qualifiers. 

Battle of Baltimore Scrimmage (2012) 
On September 15, 2012 at around 7 am Battle O’ Baltimore, 
we arrived at New Town high school in Owings Mills, 
Maryland. After we arrived we moved all of our equipment in to 
the pit area. At the beginning of the day we had only 5 team 
members. We had to wait another half hour until we could go 
in to the pits, so we talked about what we were going to try 
and do that day. At 7:30 we went in the pits and prepared the 
robot for our first match at 9:15. There were 26 matches 

planned for the day, six for each team, but because of time there were only 23 matches. So in the 
end only one team did all the matches, that was our team. There were 2 main different changes at 
this competition: At the 20 second point there were 2 red balls thrown on the field that scored 20 
points, and you couldn’t use the Kinect system. During the qualification matches, our shooter did 
not do as well as we would have hoped, but we were able to balance on the bridges. Our robot only 
got heavily damaged once, when we fell off the bridge and bent our shooter side-ways. At the end 
of the qualification matches we were 24 out of 26. Just before lunch we had alliance selections, 
team 339 Kilroy picked us, and team 316 LuNaTeCs to be on their alliance. After lunch we fixed up 
the shooter the best we could. Unfortunately, we were knocked out in the first round. Even though 
we got knocked out early, we learned a lot about things we should change in the future 
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FIRST Pitch (2012) 
In the summer of 2012, TAZER, shot out a giant foam baseball 
for the opening pitch of an Aberdeen Ironbirds minor league 
baseball game.  
We used our robot from the Rebound Rumble challenge and 
modified the foam basketballs to make them look like huge 
baseballs. We then carried the robot to the pitcher’s mound 
and fired three balls to the Ironbirds mascot. We then watched 
the game and displayed TAZER in front of the stands so 
people could walk up to it and ask the team representatives 
about robotics and our team.  
This provided a unique opportunity to make our presence 
known in the community and introduce people to robotics who 
had never heard of FIRST before!   

Sea Perch (2012) 
Over the summer of 2012, TechBrick hosted a Sea Perch 
competition for high schools surrounding APG in 
Aberdeen. The competition attracted over five different 
teams, from high schools and the Boys and Girls club, 
which competed in the APG swimming pool. TechBrick 
made up two of them: the Camo Catfish and the Sheep of 
the Deep. The TechBrick teams built their robots and were 
able to test them in the swimming pool at the Boys and 
Girls club, along with some other teams. In the end the 
Camo Catfish won third place in the competition, and the 
Sheep placed sixth. 
 

SEAP Internship (2012) 
This summer, Gerald Andrews worked as an intern at the Army Research Laboratory under Dr. 
James Snyder.  His work included the fabrication and mechanical testing of polymers. The 
mechanical testing primarily consisted of compression testing to determine how variables in the 
polymer composition affect the modulus (stiffness).  At the end of the summer, He wrote a paper on 
the findings of his study, and gave a presentation to a group of SEAP students and ARL workers 
explaining his work over the summer. 
This was a great way for him to experience real engineering.  He learned how to operate many 
high-tech instruments and how to determine the physical properties of polymers.  It also helped him 
develop my technical writing and public speaking skills. Internships like SEAP have helped 
TechBrick’s students gain even more hands-on, real-world experience with engineering. 
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Bristle Bots (2012) 
On April 5, 2012, several members of AZE held a 
“bristle-bot” workshop at the Boys and Girls Club in 
Edgewood. About 28 kids attended, most of whom were 
aged 7-9. The kids had a great time putting toothbrush 
heads, batteries, and small motors together with rubber 
bands and glue-dots. The boys and girls also showed 
amazing creativity when decorating the bots, using pipe 

cleaners and 
googly eyes to 
transform them 
into scorpions and unicorns! After putting their own bots in 
motion, the kids got to see a demonstration of FTC #7, the 
Tactical Sheep's robot. They were immediately captivated 
by it, and continued to observe the robot even after pizza 
arrived! All the kids had an enormous amount of fun 
learning about basic hands-on engineering and applying 
their unique creative skills to their projects. 

 

Open Door Café (2012) 
 
Every Tuesday in March of 2012, Absolute Zero Electricity 
took on a creative outreach endeavor: Tuesday nights with 
TechBrick at the Open Door Café. Each Tuesday evening, 
AZE mentors, students, parents, and friends demonstrated 
their musical talent in a public venue while raising awareness 
of FIRST. The team set up a trifold to exhibit TechBrick’s 
activities, played our student-created team video, and 
displayed FTC Team 
#7’s robot to the Café’s 
guests. They also kept 

the audience entertained with 
live guitar, keyboard, voice, 
harmonica, and even double-
belled euphonium music. The 
month-long event also served 
as a fundraising initiative; ten 
percent of the Café’s proceeds 
each night were used to 
support TechBrick teams who 
were invited to the FIRST World Championship in St. Louis. 
 
Tuesday nights with TechBrick was successful on a number of 
fronts. In addition to raising some valuable funding, AZE’s students 
were able to see how vast and varied talents can be channeled to 
create a useful, fun, and innovative outreach event. They were also 
given a beneficial opportunity to try a different type of challenge than 
FIRST is normally associated with—public music performance—and 
support their peers therein. Overall, the sessions at the Open Door 
Café helped open the minds of the team members to non-
mainstream outreach opportunities and build confidence in each 
participant. 
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Open House (2012) 
 
On February 13, 2012, TechBrick hosted an 
open house to exhibit the accomplishments of 
the new FRC team, Absolute Zero Electricity 
(AZE), to friends, family, prospective sponsors, 
and the local community. On display were the 
FRC robot, an FTC game field with the robots of 
FTC teams 4234 and 7, an FLL game table with 
the robots from teams Rock-N-Roll-Bots and 
Chicken Investigation Agency, and a 
presentation by the Jr.FLL team, the Hutchins 
Snackers. Visitors were able to see all the teams’ 
robots in action, drive the two FTC robots around 
the field, witness their transformation into a 
“Kinect skeleton” on 
a computer monitor, 

investigate AZE’s machining and fabrication shops, watch Maya 
animations of the FRC robot’s design, see displays of the work of each 
FRC sub-team, talk to students and leaders in the FIRST community, 
and much more! Representatives of AZE’s main sponsors were 
present, as well as reporters from a number of newspapers, including 
the Aegis (a Harford County newspaper), the Aberdeen Patch (an 
Aberdeen Proving Ground newspaper), and even the Baltimore Sun, 
which is distributed across Maryland. Absolute Zero Electricity’s 
students were kept busy telling curious visitors about their robot, the 
FRC program, FIRST robotics, and STEM education. In total, about 
250 people attended the open house, all of which were reached with 
and inspired by the message of FIRST. 
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FTC Training Day (2011, 2012) 

 
On May 14, 2011, and June 9th 2012 FTC 7 and FRC 3941 
led FTC FIRST scrimmages at the local community college. 
They invited new FTC teams who had not been to many 
FIRST events to attend. To make the competition a good 
learning experience, they first explained the competition and, 
during the matches, gave some tips to the teams to help 
improve their communication skills and strategies. 
 
FTC 7’s head coach, Dr. Chris Hoppel, started the event by 
talking about the challenge and explaining the rules. He also 
introduced the teams and the referees. 
 
Jerry, Erin and Danielle, were all officials and score keepers. They also made calls and announced 
events and winners. They carefully explained why they made each call so the newer teams could 
understand their errors and improve. 
 

Jonathan and Steven, also part of FRC 3941, made 
up the drive team and worked on strategizing with 
their partners. They taught the teams effective 
questions to ask alliance partners before 
competitions. 
 
The team presented their judges’ interview and gave 
tips on how to create one successfully.  
After the competition, they made sure attendees got a 
chance to talk to them about their robot and notebook. 
They answered many questions and gave many tips 
All the teams present at the event had fun, learned a 
bunch, and came away vastly more prepared and 
excited for the year’s FTC season. 

Sea Perch (2011) 
 
In April 2011, after the FTC season was over, 
TechBrick’s FTC team 7 was still enthusiastic about 
robotics. As a result, they started a Sea Perch 
(underwater robot) team during the off-season using 
some grants from the Army. They received several Sea 
Perch kits and distributed them to other excited FTC 
teams in the area eager to start Sea Perch teams 
themselves. All the teams involved constructed their 
robot throughout that April and May. On June 12, the 
teams competed at the Aberdeen Proving Ground. 
 

Sea Perch proved to be a very different type of challenge from FTC; it emphasized following 
directions and strict construction over inventive engineering and programming. All the teams 
involved were able to hone their mechanical and electrical building skills while conquering the 
unique challenges and nuances of building a swimming robot. The concepts the students learned 
from the Sea Perch event have made them more knowledgeable FIRST competitors and young 
engineers.  
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New Covenant Christian School Demonstrations (2010-11) 
 
In the winters of 2010 and 2011, TechBrick’s 
FTC team 4234 presented their robot from 
that year at New Covenant Christian School 
in Abingdon, Maryland. They aided the third-
grade class’s teacher by using the robots to 
explain simple machines, such as levers, to 
the students. Each team member pointed out 
the different mechanical components on the 
robots to show the students how something 
incredibly complex can be reduced to a 
series of machines that the students use 
every day. 
 
The team also took time to display their 

robots in action. They explained the year’s challenge to the third-graders and showed them how 
their robot that year was built to complete that challenge. Finally, after showing the students how to 
drive and control the robot, they allowed the kids to drive it 
themselves, which both entertained and inspired them. 
 
These demonstrations were not only enjoyable, but 
exposed fifty students to the advanced world of STEM at a 
very young age. In addition to learning about simple 
machines, they gained an understanding of automation 
and what robots are built to do. Both of these 
demonstrations were also integral parts of the founding of 
New Covenant Christian School’s very own FTC team, 
which will celebrate its first kickoff in the fall of 2012.   

 

Bristle Bots (2011) 
In March of 2011, TechBrick’s FTC Team 7 led a bristle 
bots workshop for the students at Good Shepherd School 
in Perryville. They had been inspired to run the bristle bot 
workshop after helping teach 100 4-H students on 
Aberdeen Proving Ground with Dr. Sandy Young. Bristle 
bots are small robots that are made from a tooth brush 
head, some rubber bands, pipe cleaners, a battery and a 
small motor. They are similar to “nano-bots.”  
 
When they arrived, Team 7 told the students about FIRST 
and gave a 
demonstration of their 

FTC robot. Then they explained the directions to make bristle 
bots and set the students loose. Some of the younger 
students required help making their bristle bots, so the 
TechBrick students explained to them the importance of 
balance in their robots and helped them find ways to fix the 
design and mechanical problems on the bots. The kids were 
very excited about their robots and had lots of fun running 
them all over the gym floor! It was a joy to see the kids get so 
excited about engineering and robotics.  
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Baltimore African American Heritage Festival (2010) 
 
On June 19, 2010, two members of FTC 7 who 
are now members of Absolute Zero Electricity 
helped at the FIRST booth at the African 
American Heritage Festival at the M&T Bank 
Stadium in Baltimore. They represented FIRST 
at that event and talked to about 100 enthused 
kids. They let those kids drive Team 7’s 2009 
robot, which drew a lot of attention to the booth, 
and explained to them how it worked. Teaching 
the kids to safely drive the robot was difficult, 
but excited passerby soon mastered the 
controls. The team members distributed fliers to 
the parents and kids to inform them about 
FIRST. They also received the contact 
information from several people who wanted to 
join or start a team near them.  
 

The presentation at the African American Heritage Festival was fun and fulfilling for both the team 
members and the visitors. Not only did the students utilize their social skills while teaching others 
about FIRST, but many people in the typically unreached Baltimore community received a renewed 
interest in FIRST and STEM. 
 

Opening Pitch (2010) 
 
On September 5th, 2010, FTC Team 7’s robot 
was invited to throw the opening pitch at an 
Ironbirds Baseball game at the Cal Ripken 
Stadium. They used the team’s robot from the Hot 
Shot challenge the previous year to throw the first 

pitch in front of 
hundreds of 
interested people. 
Maryland State 
Senator Nancy 
Jacobs also came 
to support the 
team and stand next to the robot. During the game, the TechBrick 
teams sat with the new FTC team at Havre de Grace High School. 
We were also able to talk to people during the game about our robot 
and FIRST. This was one of the most unique outreach events 
TechBrick has organized.  
A video of this event can be found on YouTube: TechBrick FTC7 
throws out the first pitch oat the IronBirds game on Sept. 5th, 2010. 
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Sponsors 
 
Many companies and organizations have assisted TechBrick. Below are our current primary 
sponsors. 
 

 
The U.S. Army Research Laboratory funds a range of STEM oriented programs to ensure a flow of 
citizen engineers. The U.S. Army Research Laboratory (ARL) of the U.S. Army Research 
Development and Engineering Command (RDECOM) is the Army's corporate, or central, 
laboratory. Its diverse assortment of unique facilities and dedicated workforce of government and 
private sector partners make up the largest source of world-class integrated research and analysis 
in the Army. The Army Research Lab is our largest sponsor, providing us with thousands of dollars 
for the extra parts we needed, our team shirts, the TechBrick banner, and an FTC field to help us 
with our outreach events. 
http://www.arl.army.mil 

 

 
The National Defense Education Program is building a foundation for the future workforce needs of 
the Department of Defense by supporting science and math programs at three educational levels: 
pre-college, college and university, and post-doctoral. NDEP has generously provided us with 
thousands of dollars to cover our team registration fees and Kit of Parts. 
http://www.ndep.us 
 

 
ASME is a not-for-profit membership organization that enables collaboration, knowledge sharing, 
career enrichment, and skills development across all engineering disciplines, toward a goal of 
helping the global engineering community develop solutions to benefit lives and livelihoods. 
Founded in 1880 by a small group of leading industrialists, ASME has grown through the decades 
to include more than 120,000 members in over 150 countries worldwide. 
 
 

http://www.arl.army.mil/
http://www.ndep.us/
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CANBY Motors, a leader regional collision repair chain, has provided a 2400 sq. ft. facility to our 
teams during the FRC build season which enabled us to field our large team and hold a number of 
PR events. 
http://www.canbynew.com/ 
 

 
Jcpenney is a nationally recognized brand that has chosen to provide support to thousands of US 
FIRST teams to make a firm investment in the future our nation. Jcpenney gave us thousands of 
dollars that we used to build our FRC field and buy spare parts and tools for our robot. They also 
gave us tee shirts and a flag to use at competitions. 
http://www.jcpenney.com 
 

 
LET’S GO is a new program that is inspiring and supporting boys and girls from low income, 
underserved communities to become professionals in technology fields so vital to our county. 
http://www.letsgoboysandgirls.com 
  

 
A consultancy assisting clients in a range of web technology solutions, marketing communications, 
business development, and communications research efforts, Enktesis has provided a wide range 
of media and technology support for TechBrick. 
http://www.enktesis.com 
  

 
TiePoint Engineering is highly respected for meeting customer needs by designing data centers that 
balance high-availability, efficiency and the total cost of ownership. Established in 1994, TiePoint 
provides consulting engineering services for the most discerning customers. TiePoint enjoys a hard-
earned reputation for exceptional engineering, uncompromising service and the passionate pursuit 
of high-availability. TiePoint has provided direct financial support for TechBrick. 
http://tiepoint.com 
  

http://www.canbynew.com/
http://www.jcpenney.com/
http://www.letsgoboysandgirls.com/
http://www.enktesis.com/
http://tiepoint.com/
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Today, Roberts Oxygen is recognized as the finest service oriented independent distributor from 
Pennsylvania to South Carolina with 38 locations, serving 8 states. They provided us with $3,000. 
 

 
DeWalt, a global provider of tools and equipment, provided two drills for the robot team. 
http://www.dewalt.com 
  

 
The  NMTC (Northeastern Maryland Technology Council) is Maryland's fast growing technology 
association with over 140 members and supporters providing member access to technology, 
industry, academic and government leaders in Pennsylvania, Delaware, Northeastern Maryland, the 
Greater Baltimore area and beyond. NMTC has participated in TechBrick’s marketing efforts and 
offered direct financial support. 
http://www.nmtc.org 
  

 
XONDAT Advisor is a revolutionary Business Intelligence solution that puts the power of data back 
in the hands of the business, without lengthy development time or complex implementation 
requirements. XONDAT has provided direct financial support for TechBrick. 
http://www.xondat.com 
  

 
SURVICE provides technical innovation and real-world solutions to a wide variety of commercial 
enterprises.  They apply a systematic approach, using advanced technology and capabilities to 
meet customers’ needs.  They solve challenging problems in a rapidly evolving technological 
environment through an integrated application of products and services. SURVICE has offered 
direct financial support, an office for temporary meeting space, and technology advisors to 
TechBrick. 
http://survice.com 
  

http://www.dewalt.com/
http://www.nmtc.org/
http://www.xondat.com/
http://survice.com/
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As a veteran state legislator, Senator Jacobs is very interested in promoting STEM education in 
Maryland. 
http://www.nancyjacobs.com 
  

    
Both national chains have offered discounts and direct contributions of tools and supplies. 
http://www.lowes.com 
http://www.homedepot.com 
 

 
UMBC combines the emphasis on teaching found at the best liberal arts colleges with the 
innovation of a research university. You’ll find students—inspired by and often working alongside 
faculty who are leaders in their fields—thinking about the hard questions of society, science and 
creative expression, and then moving beyond the classroom to make a difference. The Carnegie 
Foundation ranks UMBC in the category of Research Universities with high research activity. 
http://www.umbc.edu  
 

 
If you have a LEGO®  MINDSTORMS®  NXT robotics kit, then this site provides free building 
instructions and downloadable programs for lots of fun projects. 
http://www.nxtprograms.com  
 
 

 
Paidon Products has been serving the needs of businesses throughout the region for over 40 years. 
We pride ourselves on building relationships with our clients by offering dependable products and 
service. We are problem solvers who devote time and energy to research the latest innovations to 
benefit our family of clients. Paidon offers a full line of commercial cleaning equipment and supplies 
as well as food service disposables. Whether your facility maintenance is handled by your own 
personnel or outsourced, we can help train your staff to choose products, supplies and methods to 
result in the most economical time and cost management as well as reducing the environmental 
impact to its lowest levels. In most cases our delivery fleet offers next day delivery and our sales 
staff are knowledgeable in environmentally friendly cleaning products and techniques. Let us help 
you put a program together to better “Enhance your Environment.” 
http://www.marylandjanitorialsupplies.com 

http://www.nancyjacobs.com/
http://www.lowes.com/
http://www.homedepot.com/
http://www.umbc.edu/
http://www.nxtprograms.com/
http://www.marylandjanitorialsupplies.com/
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The World's Largest Service Club Organization: Our 46,000 clubs and 1.35 million members make 
us the world's largest service club organization. We're also one of the most effective. Our members 
do whatever is needed to help their local communities. Everywhere we work, we make friends. With 
children who need eyeglasses, with seniors who don’t have enough to eat and with people we may 
never meet. 
http://www.lionsclubs.org 
 

 
Harford County was formed in 1773 from the eastern part of Baltimore County. It contains Tudor 
Hall, birthplace of Abraham Lincoln's assassin, John Wilkes Booth. Harford County also hosted the 
signers of the Bush Declaration, a precursor document to the American Revolution. The county was 
named for Henry Harford (ca. 1759-1834), the illegitimate son of Frederick Calvert, 6th Baron 
Baltimore. Henry Harford was born to Calvert's mistress, Hester Whelan, whose residence still 
stands as part of a private residence on Jarretsville Pike, in Phoenix, Maryland. Harford served as 
the last Proprietary Governor of Maryland but, because of his illegitimacy, did not inherit his father's 
title. Havre de Grace, an incorporated city in Harford County, was once under consideration to be 
the capital of the United States rather than Washington, D.C.. It was favored for its strategic location 
at the top of the Chesapeake Bay; this location would facilitate trade while being secure in time of 
war. Today, the waterways around Havre de Grace have become adversely affected by silt runoff, 
which is one of the primary environmental issues of Harford County.The county has a number of 
properties on the National Register of Historic Places. 
http://www.harfordcountymd.gov 
 
 

 
Verizon is a global leader in delivering innovative communications, information and entertainment. 
We offer voice, data and video products and services over intelligent wireless, broadband and 
global IP networks that meet customers' growing demand for speed, mobility, security and control. 
As a committed corporate citizen, we use our advanced communications services to address 
important issues confronting our society. 
http://www.verizon.com  
 

http://www.lionsclubs.org/
http://www.harfordcountymd.gov/
http://www.verizon.com/
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Altus Engineering is committed to cutting-edge development in the ever-changing landscape of 
defense systems and technology. Altus engineers work to ensure the safety of service men and 
women, providing analytical and computational support for engineering and information technology 
projects.  A small business contractor to the Federal Government and defense prime contractors, 
Altus is headquartered in Churchville, MD.  Altus is dedicated to both our clients and our 
employees. With a skilled team of experienced engineers and scientists, Altus is prepared for new 
challenges in the course of its many projects with the Department of Defense. As our past 
performance reflects, our goal is providing excellence in professional engineering services.  
http://www.altus-engineering.com/ 
 

 
The Science and Mathematics Academy at Aberdeen High School in Harford County, MD, is a 
magnet school dedicated to providing students with advanced coursework in science, technology, 
engineering, and math. 
http://www.scienceandmathacademy.com/ 
 
 

  

http://www.altus-engineering.com/
http://www.scienceandmathacademy.com/
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Other Ongoing Sponsors 
 

Nehemiah Communications 
iRobot 

Redbrick Station 
Automated Motion Robotic Solutions 

Quizno's 
American Scale and Equipment 

The O'Bryon Group 
Boys and Girls Clubs of Harford County 

ALLSIGNS 
The Christian Business Network 

Applebee's 
Box Hill Pediatrics 

Boyle Buick 
State Farm Insurance Bel Air, MD 

Bomboy's 
Consolidated Printing 
REDBAG Solutions 

Caci 
The Open Door Café 

David and Carrie McCarty-Gibson 
Keller Williams, APR 

The Brennans 
 

And Our Friends From Around 
the World... 

 
Rich Morgan 
Roger Hahn 

Ed Naus 
Michael Wood 

Helene Padgett 
Bay-Wei Chang 
Terry Stevens 

Annette Alberts 
Burnett Wayne 

Claire Horncastle 
S Umashankar Rohit 

Robin Bates 
Robert Townsend 

Samara Braunstein 
 

 

A hearty thanks to each and every sponsor that 
have made this team possible. THANK YOU!!! 
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Team Emails 

Disc Simulation 
 
From: Jerry  
Subject: Frisbee flight simulation 
 
Team, 
I emailed Professor Hubbard from the University of California who had written several papers on modeling 
frisbee flight and he gave me the simulation programs attached.  They are MATLAB programs, and I haven't 
been able to look at them myself because I don't have MATLAB, but I will hopefully be able to play around 
with them before the meeting. 
 
See you guys tomorrow, 
Jerry 
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Frisbee Physics 
 
From: Ignacio  
Subject: The validity of CIMs for our shooting component 
 
Hello all, 
 
During today's meeting, we tested the shooting prototype using a BaneBots 
motor.  I noticed this and thought about the validity of using a CIM for the same function.  The main 
problem I could see with the BaneBot usage was the lack of speed when launching frisbees.  From 
previous experiences and datasheets, I compiled some calculations and made a conclusion in my 
lab notebook.  Attached is an excerpt of some calculations and figures regarding the use of CIMs by 
gearing down torque to increase RPMs.  Let me know what you guys think! 
 
-Ignacio  
 
 
From: Joseph 
 
Good work, Ignacio. I agree that a CIM may be usable, but the weight of the CIM and gearbox 
combined will be significantly more than a BaneBot used in direct drive. It is really a trade-off in 
terms of the torque and speed of a CIM vs a light weight BaneBot motor. 
 
Thanks, 
Joseph 
 
 
From: Coach Richard  
 
Ignacio, nice work using physics to explore the design options. We need more of this, so I'll suggest 
some additional analysis that can be discussed on Tuesday. 
 
Another thing that was clear from the test on the prototype shooter was the need to understand the 
friction requirements. I'll lay out the path for the analysis this way. What force does it take to 
accelerate the Frisbee to the desired speed over the distances associated with each design? Ignore 
the torque and spinning for now and focus on the forward velocity. A 0.180 kg Frisbee (mass from 
the game guide) is accelerated from 0 m/s to 20 m/s over distances of ~0.3 m for the swooping arc 
and ~0.005 to 0.01 m for the dual-wheel design. Assume that the acceleration is constant. Either 
Newton's law, f = m * a, or impulse = momentum change approaches will work. If you convert the 
resulting Newton force to pounds, you may get a better feel for the force. 
 
You can check the equations used in the analysis by analogy with a free falling 1 kg mass. At 1 
second, the velocity is 9.8 m/s and the distance traveled is 4.9 m. The gravitational force acting is 
9.8 N or 2.2 lb. Recall that 2.2 lbs is the weight of a 1 kg mass, so it is all consistent. If your 
approach gives this answer correctly, the equations check out. The time is not an input for the 
analysis; it is provided for a further check on intermediate results. 
 
Once you have the force required to accelerate the Frisbee, assume a generous Coulomb friction 
coefficient of 2 or 3, and compute the force that will have to squeeze the frisbee to generate the 
required friction.  
Looking forward to the discussions on Tuesday. 
 
Rich 
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How Frisbees Fly 
 
From: Coach Marco 
 
See attached and below. 
It is good to understand why a Frisbee disc flies like it does. 
http://illumin.usc.edu/102/the-frisbee/ 
http://www.afda.com/skills/physics.htm 
 
Marco 
 
 
From: Jerry  
 
I noticed how it said that the general angle of attack (the angle between plane of disc and direction 
of velocity) for maximum distance is around 12.  With the designs that Wyatt found (very nice by the 
way) it would be very difficult to be able to give an angle off attack that's not zero to a disc, because 
it is fired parallel to the surface that it is resting on.  (This won't make any sense unless you read the 
first physics article.). The designs Wyatt found are still really good, and I'm sure they'd work great 
without this, but it would be worth thinking about how to alter the design to give the disc a larger 
angle of attack. 
Keep up the good work guys, 
Jerry 
 
 
From: Wyatt  
 
MMmm that would be a difficult problem to overcome we would need to keep the frisbee moving in 
a certain direction then lift the front up and put the back down a little to get an angle of 12Deg but i 
think the angle of attack is created during flight from the lift and drag and isn't from the actual launch 
of the frisbee not sure though. i'll look into it some more 
 
 
From: Wyatt  
 
No your right turns out that there is an angle of attack at the beginning of the throw/launch and this 
would be very difficult to create since the disk would have to be spinning, have a initial 
velocity/direction, and be angled upward (relative to it's direction of travel) all at the same time! 
pretty amazing a human hand can do all that!! 
 
 
From: Wyatt  
 
For anyone lost here is a picture of the angle of attack it is represented by α and it is the angle 
between the direction of the flight (v) and the upward tilt of the frisbee (α) this is very important 
because as you can see it changes the direction of the lift (L) 
 
 
From: Wyatt  
 
sorry guys here is the pic guess i forgot to send it 
so this machine in this video would be probably the bast machine for launching frisbees because it 
controls the angular momentum (spin), initial velocity, and angle of attack 
https://www.youtube.com/watch?v=yi7277FYUTU   

http://illumin.usc.edu/102/the-frisbee/
http://www.afda.com/skills/physics.htm
https://www.youtube.com/watch?v=yi7277FYUTU
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From: Wyatt  
 
actually in this video (https://www.youtube.com/watch?v=Bk2QBLpZeS8) you can see about 3 mins 
in that the frisbee does have an angle of attack and this is the design we were looking at 
 
 
From: Jerry  
 
This one looks incredible: https://www.youtube.com/watch?v=yi7277FYUTU  the only issue would 
be the size and complexity.  It could be done using pneumatics and 1 motor if gears/belts were 
used for the rotating "hand" part.  Also, there are some Frisbee simulation programs that we could 
download that do the calculations using the variables angle of attack, velocity, and angular 
momentum to calculate how the disc will fly.  And if they don't work then I think that we could write 
one in mathcad. 
 
From: Coach James  
 
Hello Everyone,  
 
If I read these emails correctly I think we may be mixing up trying to solve the problem we have 
(through a Frisbee with our robot into a square hole) with optimizing the flight of a Frisbee that gives 
us the most distance for a fixed set of initial conditions (velocity, direction,  angle), etc... 

 
While I agree the angle of attack when optimized will send 
a Frisbee further, our objective should be to determine the 
simplest design solution to meet our strategic needs, one 
of which is "How far do we actually need to throw 
a Frisbee?" If we can answer this we can determine what 
initial conditions we will need.   
 
If you follow this 
link  http://poisson.me.dal.ca/~dp_07_5/  it will take you to 
the Dalhousie University site of the Engineers who built 
the device shown in the video. You will also find additional 
videos and a final report showing experimental results, 
design, and build cost.  

 
Table 1 shows the tests conducted. Two of the tests "angle of attack" and "launch angle" are very 
interesting. In each test they change the desired variable while keeping all other parameters 
constant.  
 
Figure 12 shows the results of the "angle of attack" test. It does show that as the angle increases up 
to a certain limit the height of the Frisbee increases when measured at a fixed distance, which 
means more lift was generated.  
 
Figure 13 shows the results of the "launch angle" test. It shows that as the angle is increased the 
height off the Frisbee from the ground also increases almost linearly.  (more lift generated) 
 
Note that for a 20 degree angle of attack the height at 50 feet was 32" off the ground. For a 20 
degree launch angle the height was 114" off the ground for the same distance and initial velocity. 
So from these results it would appear its possible to just change the launch angle to achieve a 
desired distance without having to worry about creating any angle of attack.  
 
Again we are not trying to make the Frisbee go the furthest for a given velocity. We are trying to get 
the Frisbee from the robot into a square hole the simplest way possible. We should be able to 

https://www.youtube.com/watch?v=Bk2QBLpZeS8
https://www.youtube.com/watch?v=yi7277FYUTU
http://poisson.me.dal.ca/%7Edp_07_5/
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create a few prototypes to demonstrate if the findings in this report are true.  
 
Just some food for thought. See you all tomorrow 
 
 
From: Jerry  
 
James, 
Good points, we don't need to throw the Frisbee very far.  But still, the angle of attack is a good way 
to adjust the shot without changing the initial velocity of the Frisbee.  I definitely agree though, if we 
can get good precise shooter without adjusting a.o.a. , that would be ideal. 
 
From Jonathan 
 
Jerry, 
 
I agree with you. Accuracy should be our most important goal for the shooter. Once we get the 
accuracy down then we can start to work on the range. Tomorrow we can go over all the 
ideas discussed and make a decision on what kind of shooter we want to use. 
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Cylinder update for pyramid purposes 
 
From: Sophie Jan 16 
 
All, 
 
As of today, the GDC has adjusted their cylinder orientation rules for robots in contact with the 
pyramid. See below. 
 
- Sophie 
 
Game Manual - Team UPDATE - 2013-01-15 
ROBOT Actions  
G23 
  
While not in contact with the PYRAMID, a ROBOT’S horizontal dimensions may never exceed a 54 
in. diameter vertical cylinder. 
Violation: FOUL. If continuous or repeated violations, TECHNICAL FOUL. 

 
In other words, a ROBOT must always fit inside a cylinder with 
a diameter of 54 in. This method for restricting ROBOT size 
requires extra diligence if a ROBOT’S geometric center shifts 
as various appendages are extended and retracted. 

 
G23-1 
While in contact with the PYRAMID, a ROBOT 
may not have its horizontal dimensions 
exceed a 54 in. diameter vertical cylinder 
relative to the ROBOT and 
may not extend any part of itself beyond a 
vertical plane defined by a perimeter offset 
from the base of the PYRAMID by 54 in., see 
Figure 3-5b and Figure 3-5c. 
  

Violation: FOUL. If continuous or repeated violations, 
TECHNICAL FOUL. 
  
Figure 3-5c: ROBOT Contacting PYRAMID 
 
 
 
 
From: Coach Tim 
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What if we "accidently" tip over while "near" an opposing alliance and just happen to "dump" all of 
our discs to right ourselves :) 
 
Another fine strategy flung out the window! 
 
At least we were not intentionally designing our robot to do that. It was just a thought. 
 
Thank you for being diligent with the rule changes! 
 
Tim 
 
 
From: Sophie  
 
All, 
This rule was added to the rulebook on Friday: 
 
G18-1 
 
Strategies aimed solely at forcing the opposing ALLIANCE to violate a rule are not in the spirit of 
FRC and are not allowed. Rule violations forced in this manner will not result in assessment of a 
penalty on the target ALLIANCE . 
 
Violation: TECHNICAL FOUL 
So...we're not dumping frisbees on our opponents; it'll just give them 20 points. (Sorry, Mr. Steve.) 
 
- Sophie 
 
From Sophie 
 
All, 
 
One team has had an interesting take on the "robot-oriented" cylinder rules that may render (and 
according to teams on Chief Delphi) HAVE rendered many robot climbing systems illegal. Robot 
oriented appears to mean "oriented in relationship to the robot's starting configuration, or (by 
extension) the robot's bumpers, when placed normally on a flat floor." 
 
See below - this CAD explanation is eye-opening. Note the orientation of the robot. 
Expecting an update from the GDC soon...but if there is none, be EXTRA-CAREFUL how you 
design the climbing system. 
 
- Sophie 
 

 Re: Team Update 1-15-2013 
 

Here is my interpretation of the new rule and how is kills our design that was so close to sending parts our to be 
machined. I hope the GDC changes its mind. Since in all likelihood this bot will not come to life in its current form I 
thought I would share.  
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Old Rules – Legal     New Rules - Illegal 
 
 
From: Marco Ciavolino 
 
This is amazing. I hope the change the rule to be only measured vertically in orientation with the 
horizon and not the robot base. 
 
Marco 
 
 
From: Sophie 
 
All, 
 
Joseph informed me that he couldn't see the CAD images...here it is again. The "old rules - legal" 
and "new rules - illegal" designs of said team are attached. Also, below is the link to the original 
Chief Delphi post (The CAD image is about halfway down the page, posted by chadr03 from team 
2582. It's on page 5 of a [currently] 7 page thread...there's been a lot of discussion about this.). 
 
http://www.chiefdelphi.com/forums/showthread.php?t=111324&page=5 
 
Sophie  

http://www.chiefdelphi.com/forums/showthread.php?t=111324&page=5
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Mentors Email 
 
From: Christopher  
Subject: Re: 10 days to the Chesapeake!! 
 
Mentors- 
 
Happy Easter! 
 
While the Hoppel family is recovering from a couple of very long 
days, I thought I would be good to capture some reflections from the DC 
Regional. 
 
1) We have a great team.  I believe they could be competitive for 
the major judged awards as well as the robot competition in Baltimore next 
week. 
 
2) I believe there are other great teams and that for our team to 
stand out, they will need to refine many of their skills. 
 
3) I think the best way to approach this for us to focus the 
students and mentors in sub-teams (with a few students and 1-2 mentors on 
each major task).  That way, the students will have ownership in making sure 
the tasks are accomplished on time. 
 
4) Here are the things I think are the major tasks: 
 
4a) Chairman’s Award: Make the Vortex Video - make sure it clearly 
shows how TechBrick is changing the culture, changing lives (Andrei, Marco, 
Brendan)? 
 
4b) Chairman’s Award: Finish the Notebook - explain Robotics 
Academy, Explain FTC mentorship, get remaining biography pictures, explain 
mechanical notes, captions for CREO drawings to say how we used them and 
what they show (Danielle, Sophie, Ashley, Chris) 
 
4c) Chairman’s Award: Practice judges interview - refine story of 
why TechBrick is like a vortex and why that is a great thing (Jonathan, 
Danielle, Ignacio) 
 
4d) Chairman’s Award: For Outreach, I am leading a Sea Perch 
Construction Workshop this Saturday from 1-4.  I could use some adult and 
student helpers.  Could I solicit the team for volunteers? 
 
4e) Robot Performance - need to develop a new disk feeder that works 
with the field (???) 
 
4f) Robot Performance - Need to make a feeder station game piece 
 
4g) Robot performance - Need to decide on drive and scouting teams 
for Baltimore and work with each to develop great match execution plan 
(scouting team should already have data on half of the robots at Baltimore) 
 
4h) Baltimore Logistics - We need some Vortex Props and signs for the pits, we also need better 
robot graphics, installed with care.  (Marco) 
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4i) Baltimore Logistics - Can we simplify the pit in any way?  Could we leave the big workbench at 
SURVICE, and then travel without a trailer???? 
 
4j) Baltimore Pride - Did any of the mentors get volunteers for the 
Baltimore VIP Ambassadors or the National Anthem?  Maria would like to do both, but I did not see 
any response from the rest of the team.  Do you want me to initiate a new poll? 
 
5) Anything else? 
 
6) Would any of you like to volunteer to lead any of the above 
tasks? 
 
7) Meeting times:  How about Monday, Tuesday, Wednesday  6-9 and Saturday 10-5? 
 
Thanks, 
 Chris 
 
 
From: Aaron  
 
Please let me know what meetings you plan to make over the next two weeks for planning 
purposes.  Currently, we will meet Monday, Tuesday, and Thursday 6-9pm; Saturday 10-5pm.  
 
Thanks, 
Aaron 
 
 
From: Christopher  
 
I can attend all those times. 
 
-Chris 
 
 
From: Christopher 
 
I checked with Jerry, his time is very limited due to college commitments. 
Can we recruit Jerry's brother Mark who did the FTC drawings? 
 
 
From: Steve  
 
Loader- We would do really well to design it in Creo first and work out some of the kinks.  Jerry is 
our Creo expert.  Can someone call him and find out how we can get his services?  
 
Let's have the bolts out of the frame for inspection.  The robot was so tight it had to be 
disassembled for the inspector to see everything.  We'd do well to have some blocks of wood too to 
set the upper module on 
 
I vote for keeping the yellow cart.  It allows for greater heavy equipment mobility and a strong work 
station in case fabrication is necessary. Trailer is mandatory.  Otherwise it would require 3-4 extra 
vehicles that we don't have.  The trailer has a capacity of about 300 ft3.  We used about 1/3 of 
that.  A Dodge Caravan has 144 ft3 of storage but our stuff is not all perfect sized.  The robot, Cart 
and Craftsman tool bin alone would require at least two vehicles.  Marketing stuff and assorted tool 
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boxes at least one more.  Trailer is the way to go.  I think I have free parking for the trailer over the 
weekend 2 miles away at my office garage.  Need to confirm.  
 
Plus the yellow cart has a battery charging rack. 
 
There was some talk of printing TechBrick Challenge coins as giveaways. Need to be designed and 
printed quickly. 
 
Marco's idea of a rolling photo booth has huge merit.  Two members can visit other pits for photos 
and scouting at the same time. 
 
We should bring some more spare parts than at DC. We had a few things we needed and didn't 
have (nothing major) and were able to help other teams. Perhaps some cards that say 
"_______________ courtesy of Team 3941 practicing Gracious Professionalism might be nice to 
give each team we’re 
helping.  
 
 
From: Tim 
 
Let's see what brainstorming gives us tonight.  Some students do know how to use the other CAD 
programs.  It could be tough scheduling a set time with Mark but we can always resort to the other 
CAD programs.  
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Kelvin  
 
This year Jerry and Erin learned how to use Creo in the offseason as part of Robotics Academy and 
he built this years robot in Creo as the season progressed. Here are a few screen captures of our 
robot as it looks when drawn with Creo. 
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Image of Kelvin on the field in Creo. The model of the field (downloaded from FIRST) combined 
with the robot model was used to make many design dessisions, particularly with the climber. 
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Image (from back) of Kelvin with the arm shooter. Played a role in the design. Because the wheel 
shooter was completed later, the model was not completed before the DC tournament. 
 
 
 

 
 
Kelvin with out the shooter. The angle adjuster is visable in the middle of the robot. 
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Completed model Kelvin from bottom. The arm shooter was still the primary shooter at the time of 
this image. The 4 wheel drive train can be seen. 
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This is a Creo drawing of our Arm shooter as it stood at the end of the build season.  The pivoting 
axle of the arm, along with the curved runner for the piston is outlined.  
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Notes   
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Wheel Shooter Design Process 
 
Selecting a final shooter design has been one of our biggest challenges this year. From the initial 
design brainstorming sessions, a one-wheel shooter has been our primary goal. However, a few 
weeks into the season an arm shooter was suggested, which had great potential for accuracy and 
consistency. In the beginning of week four, the prototypes were tested against each other; the arm 
shooter more than made up for its lack of strength with nearly perfect consistency, and was 
selected as our primary shooter. The single wheel shooter continued to survive, however, as a 
background project. This proved a problem, as it split our resources and created conflict in the 
team. Later in the season, the wheel shooter successfully challenged the arm shooter, and caused 
a sudden change in plans at the very end of the season. We were forced to bag the robot without a 
shooter in order to further develop and test the shooters. Things are still very much in the air. As 
this is written the single wheel shooter is being redesigned to incorporate more contact time with the 
wheel, and the loading system for the arm shooter is being revamped. 
Several major obstacles were encountered in the design of both shooters. Weight was a problem 
with the wheel shooter because of the large amount of thick wood used. This was solved by 
rebuilding it using a composite design of foam and sheet metal. These were held together by a type 
of glue still in development by DAP. We were privileged to be able to use this. The most difficult 
problem encountered, however, was the balancing of the wheel. Various hubs were machined and 
proved inadequate, due to imprecise machining of the wheel itself. In the end, extensive spin 
balancing was needed in order to actually balance the wheel itself. Two main problems were also 
encountered when building the arm shooter. The first has not been overcome to date. The 
pneumatic arm has been severely limited by its lack of power. Although early prototypes showed 
more promise, the final version has had difficulty matching the same power. This has continued to 
plague this design, in spite of its remarkable accuracy. The arm shooter has also had trouble 
designing a loading system. Because the arm has to shoot from extremely high angles and the arm 
requires a large area to function, a top-down gravity fed system has been difficult to implement 
without slipping or double feeding.  
Because many of our parts had to be precisely machined using a CNC machine, engineering 
drawings were an essential part of our design process. In our initial brainstorming sessions, many 
spreadsheets were made in connection with engineering drawings in order to determine the physics 
behind the shooter, and find if it could be successful. 
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Pneumatics Shooter Design Process 
 
A key component of the robot design this year, as in any year, was a scoring mechanism.  This 
year, competition rules allowed for two methods of point scoring: shooting, and climbing.  In order to 
score the most points, it was determined that a shooting mechanism should be the main focus of 
the robot.  The launcher, known as the arm shooter, was designed and built through systematic 
improvement and meticulous attention to theory. 
The arm shooter itself can be considered a strange idea at first, but all design points are intentional.  
The main goal of a shooter was to acquire a consistent, three-point score.  Due to the fact that 
batteries are unreliable throughout a match, having their voltages drop under heavy loads over long 
periods of time.  A standard wheel-and-motor based shooter would have to deal with spin-up 
speeds as well as declining radial velocities throughout the match.  It was determined that 
pneumatics allowed for a consistent power source throughout a match.  With pneumatics, a steady 
stream of a known pressure can be delivered to a device to have consistent operation throughout a 
match, regardless of voltage output by the battery. 
 The largest obstacle of working with pneumatics was how to convert linear acceleration on 
the part of a cylinder to a scaled-up linear acceleration on behalf of the flying disc.  Based on 
estimates of pneumatic cylinder extension velocity, the shooter sub-team devised that a form of 
lever with the piston having a mounting point closer than that of the flying disc’s contact point on the 
arm would be used.  This design allowed for the linear acceleration of a pneumatic cylinder to be 
magnified through the arm and out upon the flying disc.  With a persistent, consistent stream of 60 
psi, original prototypes of the shooter were able to achieve pinpoint accuracy on target, with 
extremely predictable flight paths.  After prototyping, improvements were made in regards to 
strengthening the main arm without increasing weight dramatically.  In the pursuit of improving 
stability as well as decreasing weight, it was decided that a class III lever would be able to provide 
length required for proper leverage and still be able to fit within strict size guidelines.  Drawings 
were extremely important in the design process of the shooter.  Drawings allowed for visualization 
of forces being transferred from the pneumatic cylinders to the arm, and eventually to the flying 
disc. 
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Drive Train Notes  
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Programming Overview  
 

This year, programming team focused on creating controls for the robot and an automatic shooting 
system.  The robot is controlled by two joysticks in a Tank Drive configuration for ease of use and 
simple programming.  Tank Drive also fit well with the drive base, which has four non-mecanum 
wheels.  The automatic targeting system is done on the mini-computer, the Raspberry Pi. 
 
 We decided on the Raspberry Pi due to bandwidth limitations in place this year, and the fact 
that vision processing would slow down other processes on the main controller, the cRIO, thus 
hurting control responsiveness.  The code is written in Python because it has an easy image 
processing library known as SimpleCV, which allowed quick creation of a program that can find 
rectangles in an image.  The rectangles are illuminated strips of retro-reflective tape on the targets, 
and their coordinates are sent to the cRIO so that it can center the robot on the rectangle and adjust 
to the correct angle. 
  
 Other designs considered including doing vision processing all on the cRIO.  But from past 
experience, we knew it would cause severe lag in the control system due to the amount of 
calculations that had to be done.  Another option was to do all the image processing on the driver 
station, a full computer.  However, new bandwidth restrictions on teams this year meant sending 
images over the wireless bridge would bring us close to the limit.  Having easy access to a small 
computer for general purpose programming made the decision between designs quick. 
 
 The biggest obstacle we faced was connecting all the various technologies used.  The 
wireless bridge had to be properly configured, the programming computers needed WiFi settings 
changed frequently, and the Raspberry Pi had to communicate with the cRIO in some fashion.  As 
we learned about the problems as they arose, however, and while keeping notes on how to fix 
certain problems, they became less frequent, and progress could be made.  Another major problem 
was not having access to the robot while others were working on it, but this was expected. 
 
 Not many drawings were used in the design process, but a few diagrams were made of the 
target, possible field positions, and program flow.  These allowed a more visual approach to the 
problems we faced, and helped narrow down the set of circumstances we were facing. 
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Media Team Overview 
 
 The TechBrick FRC team is a world of robots. Part of this team is the media kids. 
They do many things to contribute to team 3941. One of which is updating the team website. They 
take pictures and write about what they did on that day. Something else they do is direct our team 
video. The video is used for our Chairman’s award. They also write the Chairman’s essay and 
presentation. Another great thing that they do is write our team notebook. This is like our team 
history book of everything we’ve done through the year. They also write our Woodie Flowers essay. 
This is what we use to tell about our winning mentor for the Woodie Flowers Award. 
 The team website is where they put our pictures, notes, and so forth. The most we 
do, however; is post pictures on the website. This is done by first talking pictures, and then uploads 
them to the website. The website also holds our team members, team biography, and other 
elements of team 3941.  
 Our team video is something the media team really works for. They start from 
scratch by writing the script. Then they gain props for the video and start filming. The video is used 
for our Chairman’s award. 
 The Chairman’s presentation is another thing the media team writes. The first thing 
to do is to write the essay. After that they then practice presenting their team in front of the judges. 
 The notebook is our team history book, and the media team is the only one who 
works on it. It consists of anything of everything our team does including notes, pictures, outreach 
activities, etc. The team notebook also needs outlines and essays throughout the book. 
 The Woodie Flowers essay the media team also writes. This is used to show who 
the winner of the Woodie Flowers Award is. 
 The media team does many things for team 3941. Without the media team our FRC 
team would fail!   
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Appendices 

Appendix A:  Robot Bill of Materials 
 

 

Team: Absolute Zero Electricity

Item Description Raw Material Source Quantity
Unit of 
Meas.

Unit Price 
($)

Total Cost ($)

Major system names here; what is the item 
called?

Describe the part 
(axle, bearing, lifter, 

solenoid,etc.)

What is it made 
from?

Where did you buy it? 
(AndyMark, Home Depot, 

etc.)
How Many?

Piece, 
Inch, 
etc.

Cost per 
Unit

Subsystem 1: Drive Train
6" HiGrip FIRST Wheel Wheel Plastic AndyMark 4 Pieces $10.00 $40.00 
10mm Key Hub Key Hub Aluminum AndyMark 4 Pieces $10.00 $40.00 
8" C-Channel Metal Tubing Aluminum KoP 2 Pieces $0 (KoP) $0.00 
30" C-Channel Metal Tubing Aluminum McMaster Carr 2 Pieces $16.06 $32.12 
Corner Connect Angled Connecter Aluminum KoP 4 Pieces $0 (KoP) $0.00 
35" C-Channel Metal Tubing Aluminum KoP 4 Pieces $0 (KoP) $0.00 
27" C-Channel Metal Tubing Aluminum KoP 1 Pieces $0 (KoP) $0.00 
CIM Motors - 2.5", KoP Motor N/A KoP 2 Pieces $0 (KoP) $0.00 
CIM Motors - 2.5", AndyMark Motor N/A AndyMark 2 Pieces $25.00 $50.00 
Cross hex tube, 500 Tube Aluminum KoP 2 Pieces $0 (KoP) not included
Cross hex tube, 500 Tube Aluminum AndyMark 2 Pieces $4.00 $8.00 
ToughBox Nanotube 20 Gearbox N/A AndyMark 2 Pieces $177.00 $354.00 
2 x 2 x 10mm Key Key N/A KoP 4 Pieces $0 (KoP) not included

Subtotal 1: $524.12 

Subsytem 2: Frame
20" x 1" x 1" C-Channel Channel Aluminum McMasterCarr 4 Pieces $10.70 $42.80 
20" x 1" x 1" Square Tubing Metal Tubing Aluminum McMasterCarr 7 Pieces $3.41 $23.87 

20" x 4" x 4" L-Channel Metal Tubing Aluminum McMasterCarr 2 Pieces $46.64 $46.64 
Robot Signal Light Light N/A KoP 1 Pieces $0 (KoP) not included

Subtotal 2: $113.31 

Subsytem 3: Climbing Arm
11" Piston Piston N/A Bimba 2 Pieces $52.85 $105.70 
2" - 4" dia PVC Pipe Pipe PVC Home Depot 1 Pieces $0.54 $0.54 
11" - 3/4" dia PVC Pipe Pipe PVC Home Depot 2 Pieces $0.21 $0.42 

1/4" Eye Hook Eye Hook Steel Home Depot 2 Pieces $0.67 $1.34 
12" x 5" Steel L-Bracket Bracket Steel McMaster Carr 1 Pieces $11.65 $11.65 
2" x 24" - 1/8" Steel Plate Metal Plate Steel McMaster Carr 1 Pieces $8.10 $8.10 
2" x 4" x 4" - 1/16"Aluminum L-Bracket Bracket Aluminum McMaster Carr 2 Pieces $2.92 $5.85 
5" x 5" x 1" Steel Corner Bracket Bracket Steel Home Depot 2 Pieces $2.67 $5.34 
20" x 1/2" x 1/2" Square Tube Metal Tubing Aluminum McMaster Carr 1 Pieces $15.80 $15.80 

Subtotal 3: $154.74 

Subsystem 4: Angle Adjuster
3" pulley Pulleys Plastic McMaster Carr 1 Pieces $15.59 $15.59 
PG71 Motor Motor N/A KoP 1 Pieces $0 (KoP) $0.00 
3" x 5" x 1/8" Aluminum Sheet Sheet Aluminum McMaster Carr 1 Pieces $16.54 $16.54 
15" x 1" x 1" L-Channel Channel Aluminum McMaster Carr 2 Pieces $15.68 $31.36 
Lead Screw Screw Plastic and Steel AndyMark 1 Pieces $55.00 $55.00

Metal Guide Slide N/A KoP 2 Pieces $0 (KoP) $0.00 
4" x 3/8" Threaded Rod Threaded Rod Aluminum Tractor Supply Co. 1 Pieces $0.28 $0.28 
3/8" Bronze Bushing Bushing Bronze McMaster Carr 2 Pieces $1.40 $2.80 
10mm Key Hub Key Hub Aluminum AndyMark 2 Pieces $10.00 $20.00 
3" x 1/2" Aluminum Tube Metal Tubing Aluminum McMaster Carr 1 Pieces $2.45 $2.45 
Potentiostat Variable Resistor Electronics Radio Shack 1 Pieces $3.49 $3.49 
Band Saw Blade Blade Spring Steel Home Depot 1 Pieces $9.97 $9.97 
1" x 3/8" inner dia Plastic Spacer Spacer Plastic McMaster Carr 2 Pieces $0.30 $0.60 
1/4" Collar Collars Steel McMaster Carr 2 Pieces $2.60 $5.20 
8" x 3/8" Turn Buckle Turn Buckle Aluminum Home Depot 1 Pieces $8.42 $8.42 
Hose Clamps Tie-down Steel Home Depot 2 Pieces $1.45 $2.90 

Subtotal 4: $174.60 

2013 FIRST  Robotics Competition 
Inspection Bill of Materials for: Absolute Zero Electricity/3941

Team #: 3941 Date: ___________

City: Havre de Grace State: MD
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Subsystem 5: Electronics Board
36" x 36" x 1/4" Impact-Resistant Polycarbonate Sheet Plastic McMaster Carr 1 Pieces $91.71 $91.71 
Jaguar Motor Controller, KoP Speed Controller N/A KoP 1 Pieces $0 (KoP) $0.00 

Jaguar Motor Controller, AndyMark Speed Controller N/A AndyMark
5

Pieces $59.99 $299.95 
Raspberry PI Microprocessor Microprocessor N/A MCM Electronics 1 Pieces $43.99 $43.99 
cRIO-FRC II Central Processor N/A KoP 1 Pieces $0 (KoP) $0.00 
Connector, cRIO Power Wiring Connector N/A KoP 2 Pieces $0 (KoP) $0.00 
Camera Power Adapter Power Adapter N/A KoP 1 Pieces $0 (KoP) $0.00 
Camera, AXIS M1011 Camera N/A KoP 1 Pieces $0 (KoP) $0.00 

Wireless Bridge, D-Link DAP 1522 Rev B
Wireless 
Bridge/Access Point N/A KoP

1
Pieces $0 (KoP) $0.00 

Spike Relay Module Motor Relay N/A KoP 1 Pieces $0 (KoP) $0.00 
Spike Relay Module Motor Relay N/A VEX Robotics 3 Pieces $34.95 $104.85 
Power Distribution Board Power Distribution N/A KoP 1 Pieces $0 (KoP) $0.00 
Pnuematic Pump Pump N/A AndyMark 1 Pieces $64.00 $64.00 
Polaroid Macro LED Ring Flash for Nikon LED Lights Plastic and Glass B & H Photo 1 Pieces $39.99 $39.99 
Digital SideCar ? N/A KoP 1 Pieces $0 (KoP) $0.00 
Analog Breakout ? N/A KoP 1 Pieces $0 (KoP) $0.00 
20Amp Circuit Breaker Circuit Breaker N/A KoP 4 Pieces $0 (KoP) $0.00 
40Amp Circuit Breaker, KoP Circuit Breaker N/A KoP 4 Pieces $0 (KoP) $0.00 
40Amp Circuit Breaker Circuit Breaker N/A AndyMark 2 Pieces $7.00 $14.00 
Solenoid Breakout ? N/A KoP 1 Pieces $0 (KoP) $0.00 
Cable, DB37 Extension Cable N/A KoP 1 Pieces $0 (KoP) $0.00 
Power Connector, Wago Wiring Connector Plastic KoP 4 Pieces $0 (KoP) $0.00 
Quick-Disconnect Battery Connector Wiring Connector Plastic and KoP 1 Pieces $0 (KoP) $0.00 
Circuit Breaker, 120A, Automotive Style Circuit Breaker N/A KoP 1 Pieces $0 (KoP) $0.00 
Terminal Lug, 6-14 ga solderless lug, mechanical Wiring Connector Copper and Steel KoP 8 Pieces $0 (KoP) $0.00 
Terminal Lug, 6-14 ga solderless lug, Wiring Connector N/A KoP 8 Pieces $0 (KoP) $0.00 
DC/DC Power Converter, 12/24V to 5V Power Converter N/A KoP 1 Pieces $0 (KoP) $0.00 
Crossover Ethernet Cable Cable N/A KoP 1 Pieces $0 (KoP) $0.00 
4" x 4" L-Channel Bracket Connectors Aluminum McMaster Carr 2 Pieces $9.33 $9.33 

PWM Cables, KoP Wires Copper, Covered KoP 8 Pieces $0 (KoP) $0.00 
PWM Cables, AndyMark Wires Copper, Covered AndyMark 2 Pieces $3.00 $6.00 
12 gage Wire, red Wires Copper, Covered Home Depot 10 Feet $0.29 $2.90 
12 gage Wire, black Wires Copper, Covered Home Depot 10 Feet $0.29 $2.90 

14 gage Wire, red Wires Copper, Covered
Donated ($ from Home 
Depot)

3
Feet $0.24 $0.72 

14 gage Wire, black Wires Copper, Covered
Donated ($ from Home 
Depot)

3
Feet $0.24 $0.72 

6 gage Wire, red Wires Copper, Covered KoP 1 Feet $0 (KoP) $0.00 
6 gage Wire, black Wires Copper, Covered KoP 1 Feet $0 (KoP) $0.00 

Enersys NP18-12B 12V, 17.2Ah Battery, KoP
Battery (Power 
Source) N/A KoP (2 from rookie kit)

1
Pieces $0 (KoP) $0.00 

Subtotal 5: $681.06 

Subsystem 6: Pneumatics
Norgren 120 PSI Pressure Relief Valve Valve N/A AndyMark 1 Pieces  $           35.00  $               35.00 
Clippard Instruments Air Tank Air Tank N/A AndyMark 2 Pieces  $           12.50  $               25.00 
1/4" Plug Andy Mark - fc13-056 2 Pieces  First Choice  N/A 
1/4"-1/8" Bushing Andy Mark - fc13-056 2 Pieces  First Choice  N/A 
Norgren 60 PSI Regulator Regulator N/A AndyMark 1 Pieces  $           35.00  $               35.00 
Norgen Regulator Regulator N/A AndyMark 1 Pieces  $           28.00  $               28.00 
FESTO Double Solenoid Valve Valve N/A AndyMark 2 Pieces  $           92.00  $            184.00 
Pneumatics Base Kit ? N/A AndyMark 1 Pieces  $        245.00  $            245.00 
Plug Valve Valve N/A Andy Mark - fc13-056 Pieces  First Choice  N/A 
Parker Hannikin Brass Fittings Fastener N/A Andy Mark - fc13-056 Pieces  First Choice  N/A 
1/4" OD Tubing Tubing N/A Andy Mark 20 meters  $           18.00  $            180.00 
1/8" NPT Male Fitting Fastener N/A AndyMark 1 Pieces  $             2.50  $                 2.50 
Brass Manifold ? Brass AndyMark 1 Pieces  $           25.00  $               25.00 
Hose to 1/8" Pipe Connector Connector Brass Andy Mark 14 Pieces  $             2.00  $               28.00 
1/8" Brass Tee Connector Brass Home Depot 2 Pieces  $             5.47  $               10.94 
FPT x FPT coupling, brass Connector Brass Home Depot 1 Pieces  $             6.98  $                 6.98 
Nason Pressure Switch Switch N/A Andy Mark 1 Pieces  $           29.00  $               29.00 

Subtotal 6: $834.42 
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Subsystem 7: Frisbee Shooter
CIM Motor, 2.5", AndyMark Motor N/A AndyMark 1 Pieces $25.00 $25.00 
Windshield Motor Motor N/A KoP 1 Pieces $0 (KoP) not included

20" x 25" x 1/2" Plywood
Wood (Shooter 
Base) Wood Home Depot

4
Pieces $20.21 $80.84 

4" x 48" x  1/8" ABS Plastic
Sheet (Containment 
Walls) Plastic Inventibles

1
Pieces Voucher N/A

1" x 3/8" dia Plastic Spacers Spacer Plastic McMaster Carr 5 Pieces $0.30 $1.50 
Denso Motor Coupler ? Plastic KoP 2 Pieces $0.00 $0.00 
Denso Motor Coupler ? Plastic AndyMark 1 Pieces First Choice N/A
6" HiGrip Wheel Wheels N/A AndyMark 1 Pieces $10.00 $10.00 
20" x 1" x 1" C-Channel Channel Aluminum McMaster Carr 1 Pieces $10.70 $10.70 
4" x 3/4" Square Tubing Metal Tubing Aluminum McMaster Carr 2 Pieces $1.14 $2.28 

3" x 6" x 1/8" Aluminum Sheet Sheet Aluminum McMaster Carr
1

Pieces $16.54 $16.54 
1" x 2" x 2" L-Channel Channel Aluminum McMaster Carr 3 Pieces $1.11 $1.11 
1" Hinge Hinge N/A Home Depot 1 Pieces $16.00 $16.00 

Subtotal 7: $163.97 

Subsystem 8: Bumpers
20" x 2" x 2" x 1/8" Angle Bar Metal Angle Bar Aluminum Donated ($ from MC) 8 Pieces $3.16 $25.28
24" x 3/4" x 5" Plywood Wood Wood The Home Depot 4 Pieces $5.92 $23.67 
Pool Noodles Noodles Styrofoam Target 8 Pieces $3.80 $30.40 
Heavy Red Canvas Fabric Covering Canvas Fabric RockyWoods 1 Roll $13.49 $13.49 
Heavy Blue Canvas Fabric Covering Canvas Fabric RockyWoods 1 Roll $13.49 $13.49 
1" Hinge Hinge N/A Home Depot 2 Pieces $16.00 $32.00 

Subtotal 8: $138.33 

$1,950.13 Grand Total:
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Appendix B: Engineering Notebook Presentations from the MD FTC 
Workshop 
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Appendix C: Tetrix and Robot C Presentation from the MD FTC Kickoff 
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Appendix D: NDIA Presentation 
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Appendix E: The Night Before Worlds Poem 

 
1603 Belvue Drive, Forest Hill, Maryland 21050 / 410-838-8264 / marco@TechBrick.com 
 
The Night Before Worlds  
by Sophie Haire 
March 12, 2012 
 
 
Twas the night before Worlds; the team rolled off the 
bus; 
From travel to bedtime was one crazy rush. 
The students crashed hard on their pillows at last 
And tried to catch shut-eye before Thursday's dash 
While all of the mentors lay awake on their beds  
As visions of basketballs danced in their heads. 
 
As for me, in an airy-light sheet I was wrapped 
As I tried to doze off for an all-too-short nap. 
In anticipation I started to dream. 
My mind's minute cogs were churning and keen. 
The pits in my whimsy were hurried and tense. 
Our robot was playing; the crowds were immense. 
 
Then up from its chassis, there arose such a clatter, 
I rushed to the field to see what was the matter. 
When, what to my wondering eyes should appear, 
But billowing smoke, ghostly pallid and clear. 
More rapid than eagles, the pit crews they came. 
The robot disabled, then my coach exclaimed, 
 
"Come students, come mentors, the robot needs fixin'! 
This is just the beginning; we know we're not beaten! 
On pit crew! To the motors and gears great and small; 
Now hop to it, hop to it, hop to it all!" 
 
As dry leaves before the wild hurricane fly,  
When they meet with an obstacle mount to the sky, 
So through the day's challenge the team members flew. 
A functional robot emerged from the slough.

And then, in a twinkling, a match had drawn nigh. 
Our robot competed and gave its best try. 
Throughout the weekend many roadblocks we met, 
But with every challenge were made better yet. 
 
Excitement had lassoed us each one by one. 
Our cheering increased as the matches moved on.  
Gracious professionalism proved itself well. 
With teachable spirits, we began to excel. 
 
When finally a winner was becoming clear, 
I awoke with a start... 
I perked up my ear... 
There's the alarm clock; it's now six AM; 
Drowsily, teams shuffle out of their beds; 
 
I spoke not a word; it is time for the race. 
I'll take on the Worlds with a smile on my face. 
We sprang into action; and then with a whistle, 
We flew to the pits like the down of a thistle. 
 
As I conclude, do remember this rhyme 
And the excitement we feel when it's FRC time. 
Now to all of the members of teams far and wide, 
Happy Championship to all, and to all, a good night! 
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