Adam Freeman - This is How I Work
For our first mentor outside of our home state of Texas, we bring you the coach of one of the most
successful FRC teams of all time. Adam Freeman joined the HOT Team (FRC#67) during their Hall of
Fame 2005 season. He has been a crucial mentor of the team that has won three World
Championships and three Michigan State Championships. Let's hear from him on some of his favorite
designs, what he works on at GM, and how HOT has been so successful for so long.
[Responses from May 31, 2013]
Name: Adam Freeman
CD Username: Adam Freeman (original, huh?)
Current Gig/Job: General Motors – Technical Problem Solving Supervisor
Alma Mater/Degree:
BSME – Michigan Technological University, 2002
MSME – University of Michigan, 2010
Current Team(s): Heroes of Tomorrow (HOT) – 67, 2005-Present
Former Team(s): None
Location: Milford, MI
Hobbies: Tons…Robotics, Mountain Biking, Hunting, Motocross, Fast Cars,
Sports (anything but golf).
I’m honored to be selected as one of the first people for this project. I am always interested in learning
more about the people in this community. I’m not sure there’s anything that special about me, but we’ll
see what happens when I answer the questions.
Some background information that wasn't included in the questions. I started on the HOT team in 2005.
From a design perspective I typically work on arms, collectors, and shooters. I have led the design of:The flip out “pitch fork” on our 2005 robot
- The shooter and ball storage on our 2006 robot
- The arm and roller claw in 2007
- The upper structure and arm in 2008.
- The intake, ball delivery, and shooter in 2009.
- 2010’s utility shifter that pulled back the kicker and powered the panel that the gas strut hanger was
attached too.
- 2011’s second stage of the elevator lift - claw grabber and short arm that hung the tubes. Also worked
on part of the mini-bot chassis and developed our window motor shifter.
- Utility arm, gearbox, ball collection, and shifter in 2012.
- 2013’s shooter and shooter rotation mechanism.
From a competition standpoint: I was assistant coach and lead advanced scout from 2005-2008. I
advised our drive coach on upcoming matches (opponents and partners), reviewed previous match
strategy and execution, and was responsible for developing our pick list and selecting alliance partners.
This job basically consisted of watching every match of a competition and knowing every team better
than they know themselves. From a scouting philosophy I usually rely on my “gut” and subjective rating
of a team more so than a data driven decision. I used data such as OPR, CCWM, points, and win/loss
to bolster my decisions.

In 2009, I was named as drive coach replacing our previous drive coach that retired from GM and the
team. I've been privileged enough to keep the drive coach position every year since.
I am very competitive. As a coach, I get nervous before each match…always worrying about what
might happen with the robot, drivers, or what we may experience from our partners or the other
alliance. As soon as autonomous ends I get very “excitable” out there. I pace, I yell, I point, I jump up
and down, I cheer, I tell other teams what to do or don’t do. And, I’m sure I go over the line occasionally
(at least a couple times a season).
From a coaching strategy standpoint, I try to keep things as simple as possible. As a 99% offensive
team, my strategies usually revolve around figuring out how we score as many points as possible, and I
don’t worry much about how to slow down our opponents. Basically, if we are sacrificing our offense to
stop theirs, it’s not really a strategy I would choose. Overall I try to figure out the simplest plan for us to
maximize our strengths (or the strengths of the best team on our alliance), then fit our other alliance
partners in around that, either as secondary offense or as defenders.
On the field coaching is my favorite thing to do in FIRST. Getting the opportunity to work with our most
talented students, other team’s most talented students, and all the other great coaches has been
incredible. I have been lucky enough to coach with some of the greatest coaches in FIRST; Paul and
Mike Copioli (217/3539), Dan Kimura (469), Jim Zondag (33), Amir Abo-Sheer (1717), Raul Olivera,
Kyle “Commander” Willick (1114), Tyler Holtzman (2056), Ricky Quinones (148), Jake Fischer (2826),
just to name drop a few. I did get the chance to work with Ken Patton and JVN as well, but they have
since retired from coaching…
What inspired you to do what you do?
I moved out to the Milford Proving Grounds (MPG) in 2004. One of my co-workers at the time is the
Chief Engineer (Jim Meyer) for the HOT Team. Since I was only recently married and had no kids (at
the time), he thought it would be a good idea for me to help him out with the HOT team, starting in
2005. Little did I know what effect it would have on my life, one of the best decisions I have ever made.
I joined the team not knowing anything about the mission of FIRST. I was just impressed with the
robots and the opportunity to design some cool stuff that would actually be made and used on the
robot. That first season was interesting. I had no idea what it meant to be a “mentor”. I worked
exclusively either by myself or with Jim during the build season. I was almost just like a freshmen
student… no clue what to do and figured everyone knew more than I did.
Throughout the season, I observed the students and learned more about them. Getting to know both
the students and the mentor during the season, it was just such a great bunch of people to work with.
Take the people, combine that with the opportunity to design cool stuff, and add in the competition
aspect…I was hooked.
Some times are easier than other, but I still love doing this no matter how hard it gets.
What is your day job, and how’d you get there?
I am a Supervisor for GM’s RedX Problem Solving Team at the MPG. I get to manage 10 of the most
elite problem solvers in the world!

I started at GM directly out of College in 2002. I was lucky enough to hire in to the Air Induction group
that I intern with. I was the Design Responsible Engineer for the Air Induction Systems for the 2002
Camaro, 2003 XLR, and 2005 Corvette.
In 2004 I was transferred to the MPG, in to the Product Usage and Measurement Group. This is where I
worked with our Chief Engineer. In this group we created the durability tests that GM uses test
durability and validate our vehicle designs.
In 2006 I switched groups to the RedX group as a problem solver. This group works on any type of
Warranty, Development, Pre-production, Assembly Plant, etc… issue that GM is having an issue with.
RedX is a problem solving methodology of root cause convergence based on strategy and contrast.
Using this problem solving methodology we work on any part of a vehicle from “Bumper to Bumper”. I
worked as a problem solver from 2006 -2009. In 2010 I was promoted to Supervisor. Either as problem
solver or supervisor, I have had the opportunity to work on some of GM’s most important issues.
This is a very cool job. We have our own 6 hoist garage, full of tools. We have basically any type of
measurement equipment we need (accelerometers, strain gauges, thermo-couples, etc…). We have a
lab setup with a high powered microscope….and we have two talented technicians that can basically
build any fixture we need. If I had to describe it quickly, we are like a CSI group for automotive issues.
We work backwards from a specific customer complaint or forensics of an issue, all the way back to the
specific feature or process that caused the issue.
What is your favorite story to tell about robotics?
Hmm… this is a tough one, there are so many to choose from. I don’t really have an inspiring student
related story, so I guess I’ll tell the story of what happened after we won the 2010 Championship.
So around 6:45pm the last match ends, scores are
announced, confetti falls all over… with our robot
and 177’s robot hanging on the tower. We all are
celebrating out on the field, just like everyone does
each year. We keep hearing that we might have a
chance to be on CNN that night, with an interview
of the winners.The on field celebration ends around
7:45pm. During the celebration, we were notified
and arrangements were made for students and
robots to be on CNN. Students were supposed to
be on around 10pm. Awesome! So we returned to
pits for teardown. 294 was arranging with the
shipping company about how to get the robots
back in the crate after the interview. There was
some difficulty with getting the robots back in the crates afterward, since the I believe the convention
center was supposed to be closed around 10pm. Someone decided no robots were needed. So, all
three robots were crated up. We arrive at the CNN food court around 9pm with the students. As we are
sitting there PR Rep comes to us and tells us the decision from CNN is that robots will be needed
around 9:30pm, for a 10pm spot. After a brief discussion with her that it’s virtually impossible to have
that accomplished, since the robots are crated up about a mile away… 294 decides they will attempt to
get their robot out of the crate. We decide if their robot is going to be on national TV, so is ours! 177
decides the same thing.

67, 294, 177 rush to pits to un-crate robots. If you remember the distance from the CNN center to the
pits was at least one mile. Most of us just sprinted that distance to get to the robots as quickly as
possible. 294 is the only team with any tools available. They un-crate their robot and hand the tools to
us. We arrange for our van to transport our robot and 294’s to the CNN center. Robots are turned
sideways and stuffed into the seats of a 12 passenger van. 294 also re-assembles their crate and 177
carts their robot to CNN center.
The robots arrive around 10pm. 294's robot is stacked on top of our robot. The robots are pushed into
the CNN center, up one elevator, over and up another, through the CNN offices, and into the studio.
The students and robots appear on the air around 10:30pm.

After that, the process was reversed, robots stuffed in van and carted back to pits, crated up, and we
were out of the pits around 11-11:30pm. At the time, getting those robots on TV was almost as
incredible as the upset we had over 1114, 469, and 2041. Our three teams really had awesome
teamwork!
What's your favorite robot that you didn't help build?
I really love seeing any of the truly great teams. 254’s style and performance are top of the line. The
west coast style with the fully powder coated CNC parts and the custom gearboxes are really inspiring
to me. 148’s sheet metal designs are incredible. 118, 233, 1538, etc… these guys aren’t just building
robots; they are really like works of art.
But, as a former scout and coach what I really like is seeing the best machines perform on the field.
Hands down, the 2008 Simbotics – Simbot SS is my favorite robot that I didn't build. With me starting in
2005, I didn't get a chance to see the dominant machines from Beatty or Chief Delphi. Simbot SS was
the first really dominant machine that I saw in FIRST. Performance wise, it was basically 2x as good as
the next best machine that year. The cool thing about it was that there really wasn't anything special
about it. 75% of teams could have built that machine, if they thought of it. The combination of the roller
claw and launcher was genius. Between the ingenious design and the incredible driving performance,
they were awesome!

Other than that, 469 – 2010 with the ball re-director was a really amazing machine that would have
been cool to say I helped come up with that idea. I’m more of an “in the box” guy, so I doubt I ever
would have thought of it.
What apps/software/tools can't you live without? (Work/Robotics/Home)
Not really much that I couldn’t live without from an apps/software/tools standpoint. I have a laptop and
phone for work, there’s nothing really special about either one of them. I don’t have an iPhone or
anything like that. We have an internal GM application that I use for project tracking.
For robotics we use AutoCAD for 95% of our robot designs. I’m sure this still blows peoples mind, but
that just the software that we feel comfortable using. Majority of our parts are water-jet sheet metal, so
we need a 2D file to send to the water-jet anyways. I will use Solidworks after the parts are designed to
see how everything fits together before I send the parts to the machine shop.
At home or other times, all I need is a TV and a computer with internet access. 99% of my evenings are
spent watching TV and playing online for the hour or so of free time I have between when my kids go to
bed and when I go to sleep.
What's your workspace setup like? (Work/Robotics/Home)
Here’s a picture of my workspace at work and our RedX Garage.

My workspace is nothing really special…a desk, some books, personal items, and about a 20” screen. I
basically sit in a back room off the garage with two of my co-workers. We are surrounded by a bunch of
shelves filled with measurement equipment and tools.
For our robotics build workspace, we utilize space all over Building 40 at the MPG for robotics activities.
Programming sets up in one conference room, Chairman’s in different conference room. For the design
team, we use a small conference room with a projector so we can all review any designs that need to
be shown.
For assembling the robot, GM has given us a small room to work in and keep all our robotics related
equipment. As you can see from the pictures, it’s not really that big when we pack all our stuff in. The
robot is typically assembled on the table. It gets pretty cramped in there when everyone is trying to get
their parts on the machine.

The more impressive space is the machine shop, where we have access to 95% of the machines. We
basically have as many lathes and mills as we need. We also have a water-jet that we use for more
parts than any other machine in the shop.
For practice space, we setup a small field to use in the garage attached to the building. It’s about full
length, but only about 2/3rd the width of a real field. We have to setup and tear it down every practice
day, since we set it up in the drive alley of the garage.

What do you listen to while you work?
I don’t really listen to music while I work. If I do listen to something, I’ll usually listen to a local radio
station or XM. I’d say I spend most of my time listening to local sports talk radio or one of the ESPN
shows on XM.
From a music perspective I listen to pretty much any type of music, from alternative rock to Top 20 hits,
whatever seems right at the time.
What’s your schedule like during build season?
As a team, we officially meet Tuesdays and Thursdays from 4:30 – 7:30pm and Saturdays 8am-4pm.

Now, that does not mean that no other FIRST related work is performed outside of those times. I do all
my design work on my work computer, so I almost always have my AutoCAD drawing or Solidworks
model open anytime my computer is on. I am also always thinking about how to create a design or how
to fix an issue we are having throughout the season.
Typically, I will work on my design stuff every day at lunch time during the build season. I will also
spend my evenings playing around on designing parts while watching TV.
So in the end, I’m not sure how much time is actually spent working on the design. But I know that the
time spent thinking about the robot is 24/7. I pretty much spend every spare second working on or
thinking about FIRST robotics from Kickoff thru at least our first district event. After that, it really
depends on how well we did and what we need to improve on.
What everyday thing are you better at than anyone else?
Not really sure. I’m usually pretty good as most things, but I doubt I am better than everyone else at any
particular everyday task.
What's the best advice you've ever received?
I don’t think anyone has given me any great advice that was really profound for me specifically. I’d have
to say the best advice I have ever heard is to “do what you love”.
Now I don’t think that means that you only do things that you love to do or that you quit your job
immediately and start doing some other thing that you really love to do, that doesn’t pay your bills. But,
you should enjoy your work. You should take time to find out what your interests are and determine
how you can convert that into a career. If you can’t make what you love to do into a career, make sure
you don’t sacrifice it as a hobby.
What is your favorite guilty pleasure?
Buffalo Wild Wings Boneless Buffalo Wings! Our core group of engineering mentors have a standing
lunch date every week at Buffalo Wild Wings. The rest of the guys would probably switch up
restaurants every week…and usually do when I’m not available.
Fill in the blank. I'd love to see Dan Kimura (469) answer these same questions.

