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A brief description of our team 

Clockworks is a special team.  

You are going to find out everything about us in 

this notebook: from the balance of power 

affecting members from more than 5 high schools 

to what common denominator made us work and 

prosper together.  

You are going to get to know our ways of bonding 

together, dealing with trust and professionalism 

and our many meetings in which we discussed 

plans or just got together to work.  

Valiant efforts bring many rewards. It’s up to 

us to utilize all opportunities to our 

advantage; and expand the world of robotics in 

our community and beyond. 

Nothing has a continuity, unless it has a solid 

initial business plan and financial support, but 

the most important element for us was to think 

and to create a robot that can face all the 

possible technical difficulties in a match, 

because  “WE WORK LIKE CLOCKWORK”.   
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   Beginnings 

A quick description of the genesis of Clockworks,  

                                                       and the ensuing story 

Our beginnings were rough. As we were starting 

from scratch, we had no workforce, no money, not 

even a place to work in. It was just a group of 

smart and motivated teenagers. 

The motivation was visible from a mile away. 

Soon enough, we were given our own laboratory 

inside the Gheorghe Sincai National College. 

Mentors joined our cause, sponsorships were 

given, all of it because we wanted to change the 

future, and shape it to suit our generation’s 

needs.  

With our new resources, Clockworks expanded 

considerably. Suddenly, lots of new team members 

joined, and we became better and more motivated 

than ever. 

We laughed and joked together, but we were 

working together. Our productivity skyrocketed. 

No matter how big the task, it is doable, and 

it’s all thanks to each of our hard-working team 

members. 
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   Crossing the river of 

insolence 

Our beginnings were indeed rough, but did I 

mention the continuation? We quickly found that 

tasks weren’t being done, and our productivity 

was freezing. In the fear of slowing down work, 

we took great pains to ameliorate the situation. 

Alex, our Compass Award nominee, came up with a 

great solution (like he always does). We used to 

think like a corporation, but we’re something 

else. “Focus not on the causes, but the 

solution” is, was and will continue being our 

key to success. 

Adaptability is incredibly important.  

 

   Between a clamp and a 

hard place 

Alas, getting on steady footing requires lots of 

movement. And having a team of any kind simply 

exist, requires much more. 

Project Management was shifted around until 

everything was set right. Members sorted 

themselves into their best fitted spots, or out 

of the team. 
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My name is Suteu Alexandra and I’m 

47 years old. I’m the coordinator 

teacher for the Clockworks robotics 

team. 

This is my second season of FTC, 

and I can call myself an experienced 

mentor. With my help, I have made 

sure that the team can push forward 

no matter the challenge. 

As one of the best teachers of 

informatics and computer 

technology, I know how to guide 

the team members towards 

achieving better education, and as 

an added bonus can communicate 

with the upper echelon of the Sincai 

directorate. This has allowed the 

team to have a laboratory to call 

their own; thus putting and end to 

their nomadic wandering and 

beginning their robotic journey 

anew. 

My passion is to create, and develop 

the creation potential of other 

people. 

 

 

 Responsible with 

outbound 

communications with the 

directors board of the 

prestigious Gheorghe 

Sincai National College. 

 Likes drawing and art, 

and is sharing knowledge 

and skill with Maria 

Enculescu 
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My name is Iercosan-Lucaci Alexandru, 
and I am 19. 
This is my first year of FTC.  
My hobbies are programming, 
electronics and 3D modeling. I am a 
student at the Faculty of Automatics 
and Computer Science in Bucharest. As 
a mentor of the programming team, I 
can offer our members all of the 
knowledge that I have accumulated 
over the years while experimenting 
with robotics and control algorithms. 
My main strong point is programming, 
but I consider it vital to have combined 
knowledge of all domains and tooling 
that are involved in the development 
process of a robot. 
For me, the FTC competition is unlike 
any: It gives us the freedom to find 
innovative solutions to challenging 
problems. 
Unrestricted by imposed limitations, 
teams are able to come up with 
solutions tailored to their own 
experience, preference and skill. Being 
a mentor at Clockworks is a unique 
experience for me. Not only I am able 
to share knowledge related to my 
hobbies, but I also picked up a few 
skills related to 3D printing and 
mechanical engineering. 
 

 

 A mentor and student at the 

Politehnica University 

 Works on a custom 3D 

printer, called by us the 

Clockworks Evolution. 

 One of the junior mentors 

 The nominee for the 

Compass Award 
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Hi! My name is Bogdan and I'm a 34 

year old business owner that delves 

with the ins and outs of the IT 

industry applied on a multitude of 

industry segments. 

I joined the Clockworks team 

initially at the request of the other 

Bogdan, but soon i realized that 

mentoring is not everything i 

thought i knew it to be about...it 

took me somewhat by surprise but i 

was ready to make the self-changes 

that were necessary to not let the 

team down when they most needed 

it. During this time i've tried my best 

to teach and guide the team 

towards thinking outside the box 

and to find different approaches to 

the same problem especially in the 

mechanical/software and marketing 

areas. 

The event changed my perception...i 

can only hope it changed theirs too! 

:) 

 

 

 Sysadmin for the team’s 

servers, be it the project 

management platform or 

the team’s own site 

 Has helped us with 

programming issues such 

as not having internet 

access in the laboratory 
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Hi, I am Bogdan Matei, have 40 full 

ages and for me, this is the second 

FTC season. 

Considering my background, I try to 

be the “game changer” for the team. 

Because I want to change something 

for them, to give team members a 

chance to start learning by mistake far 

early on their life. I know that it’s kind 

of opposite from Romanian mentality 

(who sanction the mistake) but every 

mountain has its own Sisif, you 

know... 

FTC surprises me by promoting STEM 

learning. Basically, the kids have the 

opportunity to learn directly from 

professionals, in an informal way. Kind 

of like an apprentice learns from his 

master. Maybe that’s the only thing to 

make me continue, because the kids’ 

backgrounds almost force me to quit 

each week. But, as I said, every 

mountain has its own Sisif… 

 

   

 One of our mentors, and 

hopefully a game 

changer for us 

 Leader of the team 

 He manages 

sponsorships steadily 

coming in, and other 

payments as well 
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I am 19 years old and this is my 4th 
year of FTC.  
 
   I always had a burning passion for 
technical drawing and I discovered 
that a FTC robotics team is the 
perfect place to cultivate my 
passion. I was a designer for 3 years, 
but this season it’s my first one as a 
mentor and I am very curious to see 
what this year will bring me.  
 
   My absolute favorite things about 
FTC are the energy that surrounds 
this competition and the people that 
dedicate their free time to be part 
of a team. I made the decision to 
remain in the team because I believe 
in our team and as a mentor, I want 
to be beside them, to support them. 
 

 Our Project Manager, 

responsible with 

assigning tasks to each 

of the team members 

 One of the junior 

mentors 
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My name is Geambei Marius-Sorin 

and I am 28. This is my second 

season of FTC. 

 

I am a Mentor, as my activities make 

me deal more with mechanics. 

 

I like the FTC the most, the 

continuous challenge and the 

change of theme every year. I 

stayed in the team to help the 

children discover their passions and 

develop them as much as possible. 

 
 

 Has helped the mechanics 

department on many 

occasions 

 Aided DragosDC with the 

nigh impossible task of 

organizing the minutes 

and keeping the 

laboratory clean 

 Proofread every minute 

and every single word 

from the Enigneer’s 

Notebook 
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Andrei Codin 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

My name is Codin Andrei, I am 

18 years old and this is my third 

year at the FTC competition. 

One of my biggest passions is 

3D printing and design, which 

was one of the main reasons 

why I participate and why I 

stayed in this competition. 

The main thing that attracted 

me to this contest was the way 

the teams interact with each 

other, something I had never 

seen before. 

 

 An active member of 

the design department 

 Has built a new 3D 

Printer for the team, 

along with Alex, and is 

in charge with 

maintaining it. 
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Calin Ghizdavet 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

My name is Ghizdavet Calin, I am 17 

years old, and this is my first year of 

FTC. My passions include physics, 

electronics, engineering and making 

stuff. So, all that considered, robotics 

was a pretty natural hobby to pick up 

for me seeing as it combines all of 

them. In the team I work on the 

design team as well as on the 

mechanical team, that is to say I part 

take in both designing and 

assembling the robot. The thing I like 

most about FTC has to be the 

community. Everyone is always really 

helpful and I found it really easy to 

learn and pick things up because 

everyone was willing to share 

information and answer questions. 

Also, the relations between teams are 

also really cool, everyone is friendly 

and willing to help out one another 

despite being competitors. The 

reason why I stayed in the team is 

that besides working I can also have 

fun and I made lots of friends and 

everyone can always joke and have a 

good time, and to make working 

much more enjoyable. 

 

 A dependable member of 

the mechanics 

department 

 Has helped build all three 

of the robot prototypes 
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Cristi Dobrin 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

My name is Dobrin Cristian 

Andrei, I am 16 years old and 

this is my second year at the 

FTC competition. 

I like to play with the Rubik's 

cube and LEGO, that's why I 

joined the mechanics 

department. 

What I like the most about FTC 

is the fact that other teams are 

more friendly than I expected (I 

thought that teams don't get 

along well because of the idea 

of competition) 

I'm in the team because I want 

to meet other people that like 

robotics as much as I do. 

 

 Has a key role in the 

mechanics department 

as manager 
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Daria Constantin  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I am 15 years old and I am in my 

first year of FTC, in the 2019/2020 

season. 

Due to my passion for programming 

languages and their use, I decided to 

join the robotics team. Because I am 

still at the beginning, at each team 

meeting, I try to learn as much as 

possible from each member, in 

order to evolve in this field. 

What I like the most at the FTC is 

the way the students have the 

opportunity to highlight their 

knowledge and work, doing what 

they love. I stayed in the team due 

to the fact that the atmosphere is 

extremely pleasant, and the more 

experienced members help the 

students who have recently joined 

the team to integrate and 

understand the way of working, 

communicating whit each other 

very easily, which I liked very much. 

 

 

 A rookie in the 

programming team 

learning the ins and outs 

of the Java programming 

language. 

 Also a part of the 

marketing department 

and 5S and cleaning 

micro-department, as a 

social media manager 

and cleaning supervisor 
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Dragos Diaconu  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

My name is Diaconu Dragos, but 

I’m also known as the Minute 

Master. I am 15, and this is the 

first time I’m in the FTC 

competition. 

I love writing, and I found out 

that I am perfect fit for the 

Marketing Department. I also like 

helping in other departments, 

usually by fixing problems and 

finding solutions. My writing skills 

apply to both the minutes, those 

being small memorandums of our 

workdays, and the Engineer 

Notebook. 

I like the way FTC can unite a 

community of like-minded people 

to work and have fun together. 

I have entered the team wanting 

to build new friendships, and to 

be a part of a community. 

 

 A very important member 

of the marketing 

department, tasked with 

writing the Engineer 

Notebook. 

 The Minute Master of 

great renown. 

 Driven by an obsession 

for cleanliness, he has 

made his own micro-

department, the Cleaning 

and 5S Department. 
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Dragos Ghizdavet  

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

My name is Dragos Ghizdavet, 

I’m 13 and this is my first year 

of FTC.  

My passions are building stuff, 

physics and solving Rubik’s 

cubes and that is why I like 

robotics because you have to 

build stuff using physics and 

solve problems that may occur. 

And that is why I am in the 

mechanical construction 

department.  

I like FTC because it’s mostly 

based on teamwork. I remained 

in the Clockworks team 

because everybody can work 

together but mostly because 

even though we work we still 

like having fun.  

 

 

 Has helped the 

marketing department in 

multiple occasions with 

jobs such as organizing 

the minutes in 

chronological order. 

 

 

 



 
Team Clockworks – RO108 

 

                                   
 

Irina Costache  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

My name is Irina, I am 16 years 

old and this current season is 

my first one so far. 

I joined the programming 

department in hopes of getting 

a better grasp on the "magic" 

behind most of the machines 

we use in our everyday lives. 

What I like most about FTC is 

finding like-minded people to 

share my interests with. I have 

made so many friends ever 

since I joined the competition, 

and I'm excited to meet even 

more people! Not to mention, 

FTC has given me a great 

opportunity to be part of 

something greater, something 

that has had a huge impact on 

my life, as I decided I wanted to 

pursue a job in the robotics 

domain. 

 

 Responsible for the flow 

of money both going in 

(through sponsorships) 

and out (for parts). 
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Isabela Tinca 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

My name is Isabela Tincă, I am  a 17 

highschooler and this is my second 

season of First Tech Challenge.  

I love interacting with people and helping 

them, getting to know their way of 

thinking, acting, it just makes me happy 

to be surrounded by many people that I 

can count on. I also love writing and the 

opportunity that I have, to see and 

witness a team's progress, and then 

putting it on paper, it's just amazing and 

satisfactory. I learned a lot and I still learn 

new things everyday, so I could say this 

"journey" already became kind of a 

lifestyle.  I love meeting people from 

different parts of my country, learning  

and observing their traditions and ways 

of thinking, because each team's stand is 

decorated and thought with elements 

from their culture. Also, the respect and 

kindness we all follow while evolving 

throughout this project, is something rare 

that you don't usually expect to see in a 

competition. I am and will be forever 

grateful for having the chance to be a 

part of this wonderful lesson of life.  

 

 Social Media 

Manager in the 

Marketing Dept., 

along with 

Constantin Daria. 

 Is tasked to maintain 

the social presence 

of the team, and to 

reach out to other 

communities. 
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Luana Ionica 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Hi! My name is Luana Ionica and I 

am 16 years old. I am a student at 

Gheorghe Șincai National Colege 

and this is my first year participating 

at FTC.  

I joined the team because I want to 

learn new things, to have new 

experiences and to work with 

wonderful people from whom I have 

a lot to learn. Since I first heard of 

programming and what it is really 

about, I wanted to learn more and 

maybe do this as a proper job. 

Clockworks made a huge difference 

for me. Since I am part of this team I 

am more motivated to learn new 

things and to apply them hands on, 

this making me believe more and 

more in the future I planned for 

myself. I think what I like the most 

about FTC is the atmosphere of the 

competition, atmosphere described 

perfectly in their motto: "Gracious 

Professionalism". 

 

 

 Works with the 

programming team to 

improve and optimize 

the software making our 

robots work. 
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Maria Enculescu 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

My name is Enculescu Maria 

Alexandra, I’m 15 years old and this 

is my first FTC season. 

I always liked design and I’m very 

excited to get to do it and use it in 

such a unique way. I’m not really 

experienced but i am a fast learner 

plus my drawing skills might come in 

handy to the team. 

I find FTC really interesting and 

entertaining and it will help me in 

the future I also think that it will 

help the world on the long run plus 

who doesn’t like the idea of robots? 

I don’t mean the evil ones in the 

movies who will take over the 

planet... or do I? 

I stayed because the team and the 

teammates and mentors are really 

nice people and I enjoy my time 

here. We’re all just a bunch of nerds 

of course I fit in. 

 

 

 Member of the Design 

Dept., tasked to make 

3D models in Fusion 360 

 Also helps DragosDC in 

the Marketing Dept. by 

making drawings for the 

Engineer’s Notebook. 
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Mihai Costin 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

My name is Mihai Costin, I am 17 

and this is currently my second year 

in the FTC. 

My passions are reading, 

occasionally writing, going out with 

friends and playing video games. I 

can say that my tendency to make 

things look good and stylise them 

has definately had an impact in my 

choice to become a member in the 

Design departament.  

What I like most about FTC, apart 

from the lovely and always helpful 

comunity, is that it is setting the 

standards for the future. The teens 

that take part in this competition 

will grow up to become adults that 

work together for the better of 

humanity. Also, I decided to remain 

in the team because I had so much 

to learn from each and every other 

member, and sometimes even 

something to teach. 

 

 

 The main driver for our 

robot in the 

competitions. 
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Mihai Dutescu 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

My name is Mihai Dutescu, I am 19 

years old and this is my fourth and 

last year as member in a FTC team, 

though I intend to continue 

participating as mentor. 

My one big passion is engineering. 

Even since I was introduced to it 

through FTC 3 years ago, I have 

wanted to learn more. In order to do 

just that I signed up for the 

mechanics department as well as 

the 3D modelling one. 

My favorite thing about FTC is that 

it is a great way to get started and 

get introduced to the world of 

engineering while offering complex 

enough challenges that you are sure 

to have something to learn even in 

later years. That is also the main 

reason why I stayed in the team, 

because I feel like there still is 

something for me to learn. 

 

 

 Experienced member of 

both the mechanics and 

design departments 

 Our coach during the 

FTC matches 
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Radu Preda 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

My name is Radu Preda, I am 

16 years old and this is my first 

FTC season. 

My passions are programming 

and learning and that’s why I’m 

in the programming 

department. 

What I like most about FTC is 

the concept of “gracious 

profesionalism” because it 

promotes fairness in the 

competitious and makes sure 

only the best wins. 

 

 

 He is working in the 

Programming Dept., and 

is optimizing the robots’ 

code. 

 A very valuable and 

dependable team 

member, as his coding 

abilities can prove useful 

to overcome any 

programming challenge 
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Stefan Tanasescu 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

My name is Tănasescu Ștefan, at the time of 

writing I am 17 years old.  

This is my second season of FTC, but I have 

been a spectator since the contest first 

appeared in Romania. 

One may join the FTC community mainly 

because they like one of two things, people or 

technology. It was only natural for me to join in, 

as I like both subjects. I like any kind of 

technology, especially the ones I can create 

myself. About the human part of the contest, 

marketing, management or PR are elements that 

define our day to day lives. It doesn’t really 

matter if we are talking about time management 

or creating a pretty picture of ourselves during 

an interview, these are key aspects that we 

must excel at doing in order to make one's way 

through life. Now it is the best time to work on 

these life changing skills, and FTC is an 

unparalleled way to do so. I have flourished in 

those two years like I never have before, 

working as a team, in this contest changed me 

for the better. 

What I like the most about FTC is that it treats 

the concept of a competition in a different 

manner. It is not about competing with each 

other, but working together to solve a task, 

helping each other, and learning from one 

another… 

 

           

 

 Professional 

photographer 

who made the 

profile pictures 

for the Engineer’s 

Notebook and 

the photos for 

the minutes. 
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Tudor Cioc 

 
 

 

 

My name is Tudor Cioc, I am 18 years old 
and this is my first FTC season. 
 
I have a lot of passions related to 
electronics. When I was just a kid, I used to 
play a lot of computer games. I have always 
been interested in learning how computers 
work.  
 
When I joined the team I already had 
achieved good computer knowledge, but 
now I have the opportunity to learn 
software development among other 
students with the same hobbies as me.  
Working with a group of people to achieve a 
shared goal is one of the most efficient way 
to improve my teamwork skills and also it is 
a huge opportunity to make new friends. 
 
I like FTC because it is promoting STEM 
education. We have the occasion to learn 
something new in an uncustomary way, 
which makes it an attractive competition. I 
am keen on seeing how an idea is turned 
into reality, as I always say that practice is 
learning, but learning is not practice. 
 

 

 Has optimized 

tenserflow for 

better usage 

during the 

autonomous phase 
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The Achievements 

0f Every Day of 

Work      

  

     Minutes 
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 Right before  yesteryear’s FTC National Challange 21,22 March 2019    

The days before the national FIRST Tech Challenge competition were very difficult for every 

person that was part of the team. On Thursday everybody went to our headquarters, Colegiul 

National “Gheorghe Sincai” ,in order to work together   guys from the mechanical team were 

always trying to solve problems that were constantly appearing. In the days before the 

competition the lifting system made the training of the drivers harder because it was not 

responding to the commands. The marketing team was working for the notebook and the people 

from the programming team were writing the code for the robot. Everybody knew what they had 

to do , but the team was being overwhelmed by the problems regarding the robot or the 

notebook , so the day wasn’t easy at all. 

Everything had its solution and on Friday, the first day of the competition, we came there 

nervous,but ready. At 11 o’clock we had our interview with the jury. Everything went pretty well, 

we presented our activities , we elaborated on the the technical details of the robot and we 

managed to express our progress: from a group of friend that were searching for a school in 

which they can develop their hobbies to a team with members from 5 different schools and a 

solid renown .  

After the jury, we had the technical inspection, which we passed, although the cable 

management was not the best . The problem appeared at the field inspection, where they found 

out we didn’t have the support for the phone on the robot, so at first he hadn’t passed it, but 

after a couple of hours the guys put it and everything went well. On Friday the robot was still 

having problems and unfortunately the drivers had not a lot of time to train, but they managed to 

make it work  and everything was prepared for the next day.    
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New member and administrative meeting, at the Robotics Rooms March 27, 
2019 

 

Participants: Bogdan M, Iza, Mihai, Iulia, Bogdan C, Max, Cristi. Special guest, Ilinca. 

Location: Colegiul National Gheorghe Sincai, Robotics Rooms 

Duration: 17:30- 21:30 

 

Goals Achievements and reflections 
1. To clean up and organise the second 

room; 
We succeeded in reorganising our second 
room. We also did a quick inventory for 
drinks. 

2. To clean up main room, organise and 
have a full inventory; 

Mihai and new recruit Cristi started it. 
Considering that they will work there, they 
need to organise it together in order to work 
as efficiently as they can. 

3. To start a documented best practice 
for configuring telephones; 

Max has already started working at a best 
practice for configuring telephones. 

4. To start a project for a new chassis; We had many issues with our old chassis, so 
we need to design and build a new one. 
Iulia will start the new blueprint; Mihai and 
Andrei will help her.  

5. Decisions about changing printer. We need to change a 3D printer. 
 

Details: 

Goal #1. To clean up and organise the second room  
Bogdan M and Iulia, with help from our special guest, Ilinca, cleaned up and organised our 
second room. They did a quick inventory for remaining drinks after FIRST Tech Challenge. We 
still have 0.5 kg of coffee beans, 3 boxes of 3in1, 3 boxes of hot chocolate, 8 boxes of tea. In 
addition, we have a very large ammount of paper cups. The banners have been rolled together 
and have been put into storage. The wooden planks used for the practice field have also been 
stored away. The table has been mounted and put into the main room, to be used by 
mechanics for managing spares and tools. The Spiders for the stand walls have also been 
properly put into storage, as well as the dismantled Lander legs. The hanger has been 
mounted. 
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                                               ↑ Our laboratory, before and after ↑ 
 
Goal #2 Even more organization and inventory making, but for the main room this time. 
 
Goal #3 Max has spent all day documenting the best way to configure the phones. 
 
Goal #4 A project for the new chassis has been started; Together we shall get past the 
limitations of the old one and progress to bigger changes. 
 
Goal #5 We really need to change the 3D printer. Maybe even build one ourselves? We will 
see what the future has in store for us… 
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General Meeting, and making the plan for the 
next year while resolving the communication 
problems 

30th of March 

 

Location: “Gheorghe Sincai” National College 

Attendants: all of the current members of our team 

The 30th of March is going to be remembered for Clockworks as the day of awakening. It may 
sound like a cliché , but that day was truly special in many ways.  
After the national FIRST Tech Challenge competition , the team was tired. All the members felt 
exhausted and with tiredness came the nerves. In the team there were members that felt like 
taking a break and that is completely normal, but an important element that everyone learned in 
that day was that you can’t leave and not delegate your responsibilities to someone else, 
because “The show must go on!”. As we are students in 5 different high schools our main way of 
communicating is via Whatsapp. It is easy and fast, but it lacks something very important like 
every contemporary app: face to face communication.  
Because on the Whatsapp group the problems could not be properly solved, we all agreed on 
having a general meeting with all the members that wanted to continue for the next season. 
On the 30th of march, a sunny Saturday, all the members got together in a small classroom to 
talk. There was a general feeling of tension ,but nobody was talking. The first person that started 
talking was our mentor , Bogdan Matei. He started the conversation by elaborating on the main 
problem that had appeared: Iulia,one of the founders and most experienced members of the 
team, asked Stefan, the manager of Clockworks, the ownership on the Facebook account of the 
team , having in mind the fact that he had stated that he would like to take a break. Stefan had 
not said the length of his break and a couple of members interpreted it as being a long one. The 
situation was confusing and tensions got high on this topic ,because the fault was split.  
 

After a long discussion, with the manager saying he is going to leave the team and the team 

appearing to fall apart , the nerves were released and by communicating face to face, everybody 

calmed down. The results of that discussion were the following:  

The ownership of the account was given to Matei, the member of the marketing department that 

was a student at the National College “Gheorghe Sincai“ , and the email and passwords were 

changed back because of the previous decision of Iulia ,who changed the password of the email 

during the conflict. Also, nobody left the team, because everybody agreed on continuing the 

work on building the Clockworks brand by developing the highschool and the members 

themselves . The only exception was one of our mentors, Bogdan Cazacu, that said that he was 

not going to come back to the team ,unless the mentality and attitude of the members change. 

He left the room and made us all think at what we had done. That was the moment of 

“awakening “: everybody realized the situation we were in and all of us comprehended the bad 

mentality we were having, by not expressing that team spirit and thinking just for ourselves. 
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We had to move on and talk about the future. We firstly talked about recruiting new members. For 
every robotics team longevity is a key element for long-term development, that is why passing by 
the heritage, knowledge and team spirit was the priority at that moment. We arranged to firstly 
have a presentation in front of all the students from the high school, in order to make sure 
everybody understood our activity and to attract as many people as possible. The process of 
filtering the candidates was based more on choosing the people that had the most motivation, not 
the ones that had the most knowledge, because in an FTC Competition if you don’t have 
motivation to pursue and continue learning, you won’t have that essential constant hunger for 
knowledge and development. The process of filtering was going to be represented by different 
phases that were meant to discover and get to know the candidates that had serious thoughts with 
this team. 
In order to develop all these activities in the high school, we had to meet with the headmaster. Our 
manager set a date for the meeting with her, because she was also eager to get to know the high 
school’s team that made the performance to qualify and play at the Nation FIRST Tech Challenge 
Championship. We knew that we had to take this opportunity in order to discuss all our problems 
and our plan for the future. The partnership with the teachers is very important, because they are 
the ones that could always give a helping hand, but first they needed to understand our work.  
We made a plan with the topics we wanted to have in discussion: the recruitments , the 
possibilities of finding a new room for us to work in and just the general plan for the next season. 
Another topic that was discussed at the meeting, was about our relationship with the other teams. 
In order to have a name in the community, we needed to create real bonds with the other ones, 
that’s why we thought on supporting schools that don’t have a robotics team that could compete 
for FTC. An example is the Highschool from Curtea de Arges , that was inspired by our activity ( 
some relatives of a couple of team members leave there) and started the project with our constant 
help to build a new team from scratch there. The motivation of the students there is fascinating, 
when they saw a couple of videos with the competition and us , they realised what an opportunity 
this is representing for them. That is why we agreed on mentoring their activity, because as a new 
team there are a lot difficulties and constant problems that at first seem impossible to be resolved. 
We will be available anytime for them via whatsupp or skype and we will also try to go there a 
couple of times, firstly to make the presentation of the project in their high school. 
We also figured out that a good solution to expand the FTC spirit was to get to a private high 
school. Laude-Reut Educational Complex is an example. A robotics team would represent for the 
students that learn in that school an opportunity to get to know the FIRST TEch Challenge spirit , 
and for us an opportunity to make serious bonds with new teams. 
As a decision for attracting sponsors, we realized that having a robot or any physical proof of our 
work is a key element. Business men are bored with PowerPoint presentations or any other kind of 
classical way of presenting a project, that is why the guys from the mechanical team said that they 
can build a hexapod. It would amaze anyone that is not from the field and it would open a lot of 
gates of investment. We gathered all on the internet and found what pieces were missing in order 
to build it. 
At the end of the meeting , we all restated our personal tasks , because everyone has to know 
what they have to work . Time is fundamental and we have a lot of plans until the competitions!  
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Main room cleaning and robot arm disassembly, at the Robotics Laboratory   April 4, 2019 

 

Participants: Cristi 

Location: Colegiul National Gheorghe Sincai, Robotics Laboratory 

Duration: 18:00 – 19:40 

Goals  Achievements and reflections 
1. Clean up the main room and disassemble 
the hook arm from the robot we used in FTC 
2019. 

Cristi continues to clean the main room. In 
addition, he will disassemble the hook arm 
used by the robot, leaving the rest of the 
chassis untouched. 

 

Details: 

Goal 1: Clean up the main room and disassemble the hook arm from the robot we used in FTC 
2019. 
 

Cristi continued to clean up the main room, sorting screwdrivers, bolts and more. 

Also, he disassembled the hook arm from the robot we used in FTC 2019 and saving all the 

pieces. 

Furthermore, he found some 3D printed parts in the delta 3D printer, so he left them untouched.       
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Here are the 3D printed parts I have found: 

 

 

Registered by: Cristi 
 

At the end, I took a group selfie. 
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Robot disassembly and hexapod construction, at the robotics room   April 6, 2019 

 

Participants: Cristi, Andrei, Mihai 

Location: Colegiul National Gheorghe Sincai, Robotics room 

Duration: 15:30-16:00 

Goals  Achievements and reflections 
1. Disassemble the rest of the robot we 

used in FTC 2019. 
2. Continue making the hexapod. 

Cristi disassembled the the rest of the robot, 
and started making a new chassis. 

 

Details: 

Goal 1: Disassemble the rest of the robot we used in FTC 2019 and continue work on the 
hexapod. 

 

Cristi disassembled the rest of the robot we used in FTC 2019 and stored all the pieces. 

He also started making a new chassis to test his idea. 

Furthermore, Andrei continued printing the hexapod parts.       

Here are some of the hexapod parts: 

 

← The 3D printed parts are on the 

printer’s bed (obviously) 
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Robot and PCB assembly, at the robotics room   April 8, 2019 

 

Participants: Cristi, Mihai 

Location: Colegiul National Gheorghe Sincai, Robotics room 

Duration: 18:00-20:00 

Goals  Achievements and reflections 
3. Have the chassis take form and 

observe whether there are any issues 
or not.  

4. Inspect and assemble the PCBs we 
ordered 

Cristi got to near functional state with the 
chassis and started to think about possible 
improvements. 
One improvement he came up with was to 
narrow it. 

 

Details: 

1. Goal 1: Have the chassis take form and observe whether there are any issues or not.  
 

Cristi got the chassis to a functional state (excepting the chains for transmission) and started to 

think of ways to better hold the motors. However, the chassis is too wide for FTC usage. 

Furthermore, Mihai started soldering some of the pin headers on the PCB for the hexapod.       

Here are the chassis and the PCB: 

 

Registered by: Mihai 
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General meeting regarding a presentation in the following days 13 April, 
2019 

 

Participants: Matei, Ana, Bogdan M, Sorin, Cristi, Mihai, Turp, Iulia 

Location: Robotics Classrooms, Gheorghe Sincai National College 

Duration: 16:30 – 20:00 

Goals 
1. Discussion of Thursday’s presentation (how it will be done, who will be speaking, etc.) 
2. Discussion of procedures for selection 
3. Integrating the new members that will join on Saturday 

 

Analysis 
The team talked about the presentation on Thursday and how it will be structured, where they 
plan on introducing themselves a little better to the Gheorghe Sincai National College. This will 
be done by means of inviting them to numerous presentations which will encompass different 
aspects of the team, after which recruits will choose their desired specialisation, be it coding, 
design, mechanics etc.. 
The 3D printer was used to print parts for the hexapod, Mihai welded a motherboard together 
and Cristi also worked on the wheels for the chassis (for the dismantled robot, not for the 
hexapod). 
It was noticed that the purchase of new parts for the wheels was necessary. 
The integration of the newest member into the team was also discussed. His name is Max but in 
order not to confuse him with our own Max which has been with us for a long time, the team 
decided his name (for now at least) will be Turp. The history of Clockworks was explained to him, 
as well as its ambitions and what kind of tasks Turp will have to fulfill.  
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Presentation of the team at the school auditorium 18 April, 2019 
 

Participants: Matei, Ana, Bogdan,Mihai, Cristi and all of the students from Colegiul National 

Gheorghe Sincai  

Location: Colegiul National Gheorghe Sincai, the school auditorium  

Duration: 13:00-14:00 

Goals:  
 
1.Promote the principles of FIRST and STEM to the students from Colegiul National Gheorghe Sincai 
 
2.Explain what he had to do for BRD FIRST Tech Challenge 201 
 
3.Present the 4 departments from our team: Mechanical, Programming, Design and Marketing 
  
4.Motivate people to join our team in order to have a well prepared team for the next season 
 
Achievements: 
 
1.Everybody understood what FIRST and STEM are and why they are important  
 
2.We presented all the tasks we had to do for the competition and expand on its importance 
  
3.Everybody understood the role and target of each domain in the team  
 
4.After saying in the presentation that we need new people, a lot of students encountered us and said 
that they want to be part of Clockworks 
 
Details: 
 
Goal#1: Promote the principles of FIRST and STEM to the students from Colegiul National Gheorghe 
Sincai  
We started our presentation explaining who we are and what we do. We ,then, elaborated on the 
motto of FIRST : “Gracious Professionalism”, that represents the professionalism, dedication and team 
spirit of every competitor. After that, we explained what STEM is and why it changed our view on the 
importance of pluridisciplinarity, because in the robotics  field you need to combine the knowledge in 
maths,science, engineering and technology. Working with aspects from different domains had 
broaden our horizons, that is why we showed them the importance of this particular extra-curricular 
activity. 
 
Goal#2: Explain what he had to do for BRD FIRST Tech Challenge 2019  
Explaining our tasks as members is very important for a new recruit,that is why we talked more on the 
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building of the robot, writing the engineering manual , creating events and connecting with the 
community. 
 
Goal#3: Present the 4 departments from our team: Mechanical, Programming,Design and Marketing  
Our presentation was structured to also explain each department, that is why we had a speaker for 
each one. At the mechanical department we went on saying the importance of the mechanical part in 
robotics. The speaker told the auditorium the materials we use and the importance of communication 
with the other departments. Regarding programming, the other speaker talked about the difference of 
programming in general and programming a robot. The exciting part of programming a robot is the 
fact that you can see the results of your programming in real life and it satisfies every individual that 
takes part in this.At design we put an emphasis on the ability of 3D Printing and projecting first the 
robot in Creo or Fusion. At the marketing part we explained the importance of knowing how to 
promote what the team creates. If you don’t know how to promote what you have and don’t make 
yourself known ,then that means that all that work that is being put in the building of the robot is 
more or less unimportant. At the marketing department people understand the importance of 
connecting with others and how to communicate better with everybody. 
 
Goal#4: Motivate people to join our team in order to have a well prepared team for the next season 
The next speaker was a new member, Cristi, that had been in the team at that time for 3-4 weeks and 
he explained everybody the warm welcome he had and encouraged people to come to our team. The 
last speaker was Bogdan. As a mentor he talked about the future of the team and expressed his 
willingness for every person that is curious to come to our team because we have the resources to 
make ideas come to reality. 
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Filming our presentation video 11 May, 2019 
 

Participants: Cate Matei, Geambei Sorin , Codin Andrei, Mihai Dutescu, Costin Mihai, Costache 

Irina, Tanasescu Stefan, Sasu Adrian , Bucur Mihnea, Poadariu Milena, Ghizdavet Calin, Vlaicu 

Nectarie, Velisan George, Fronescu Martin, Gagauta Andrei-Paul, Enachioiu Sorin and the filiming 

team from the school’s magazine (Marcu Stefan,Maria Popescu) 

Location: Colegiul National “Gheorghe Sincai 

Duration:14:00-19:00 

 

Goals Achievements and reflections 
1.Film the presentation video  
 
 
2.Talk with the principal for the escape room 
activity  
 
3.Finish the hexapod on the mechanical side 
 
4.Work at a new chassis, in order to make the 
new recruits understand the mechanical parts 
of a robot 

1.All the members who had wanted to express 
their feelings and thoughts on the team and 
the competition were recorded by the school’s 
magazine’s crew. 
2.Matei Cate presented a block 3D printed by 
us to the principal for a school activity 
3.Codin Andrei and Mihai finished the hexapod 
,regarding the mechanical part 
4.The new recruits started building a new 
robot.They finished a chassis and fixed 4 
wheels on it. 

 

Details: 

Goal #1:Film the presentation video 

For 4 weeks our marketing team had been arranging the meeting with Maria Popescu and Marcu 

Stefan from the school’s magazine, in order to film a presentation video for our team. Their goal 

was to achieve more experience and for us the presentation video was extremely important 

,because it represented a short and precise way of explaining what our team does to everybody. 

We filmed in a class and some members of the team answered a couple of questions regarding 

FTC and Team Clockworks. After finishing the mini-interviews, they recorded footage with our 

mechanics and programmers working, then we talked about future plans regarding our 

partnership.  

Goal#2: Talk with the principal for the escape room activity  
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Goal#3: Finish the hexapod on the mechanical side 

 

Goal#4: Work on the new chassis, in order to help new recruits understand the mechanical parts 

of a robot 

 

Registered by: Cate Matei 

Our new members were very curious and in 

order to make them to learn and understand 

how a robot is made, we firstly explained and 

presented the theoretical basics of the 

mechanics of the robot and then put them to use 

that information practically. They learned by 

doing and all the time there was somebody near 

them to give advice if something wasn’t ok. 

 

Mihai Dutescu and Codin Andrei 

worked on the hexapod and finished 

all the details regarding its 

mechanical side. They fixed all the 

parts on the hexapod and showed to 

the new recruits how they designed 

and put together all of the pieces 

Having in mind that our school organized an event 

on the 18th of May, named “The night of the 

museums” , in which people came to our school in 

order to visit it and discover its history, our 

principal talked with us and asked for a favor. At 

the event there would be an escape room and she 

thought that there would be a good idea to have in 

the escape room as a final puzzle a box in which 

there would be the key to exit the room. She told us 

we had to make 5 puzzle boxes in just 4 days (from 

Friday to Monday). On Saturday we showed her an 

example of a puzzle box and our principal was very 

happy with the result. 



 
Team Clockworks – RO108 

 

 

                                   

FTC Teams support the future of children 1st June, 2019 
 

Participants: Cate Matei, Bogdan Cazacu, Mihai Costin, Daria Musat, Dutescu Mihai, Stefan 

Tanasescu, Costache Irina, Pintilie Ana, Sorin Geambei, Cioc Tudor, Sasu Adrian 

Location: Parklake Mall 

Duration: 7:00-16:30 

Goal Achievements and reflections 
1.Raise money for “Save the Children Romania” 
 
 
2.Attract children to robotics 
 
 
3.Get to know the members from Team Qube 
and Team Quantum 

1.Together with Team Qube and Team 
Quantum we raised a good amount of money 
for the NGO , by talking to people about the 
organisation 
2. We taught curious little kids how to control 
the robot and explained to them how they can 
also create their own robots 
3.By working together , we made friends with 
the members of the other teams and realised 
how important is to have an united community 

Details: 

Goal#1: Raise money for “Save the Children Romania” 

The event had the goal to raise as much money as possible for “Save the Children Romania” , that 

is why we promoted this cause on the 1st of June, The Children’s Day. We talked with every 

adult that was coming to us to see our robots and explained to them what FTC is, who we are 

and why we chose that particular day to raise money for the charity. We were very happy to see 

that most of the people that were talking to us, chose to donate as much as they want in the 

little box with the logo of “Save the Children”, because that was our focus, the children that were 

in need. 
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Goal#2: Attract children to the field of robotics 

 

Goal#3:Get to know the members from Team Qube and Team Quantum 

 

 

 

 

 

Registered by: Cate Matei 

During the competition is difficult to bond friendships. By working together in common activities and 

helping each other , we become friends. This event was an opportunity for us to make friends with the 

members of 2 of the best teams in the country: Qube and Quantum. Because we had to wake up early 

and be in the mall at 7 o’clock, everybody was a little sleepy, but after interacting with the children, 

we all got energized. During the event we exchanged phone numbers, instagram accounts and most 

importantly discovered how friendly other members from different FTC teams can be with each other. 

Some of them invited us to other off-season events and because of the nice environment we had , we 

made a group photo at the end to show how robotics connects people. 

 

It was very exciting to see children who were coming to us in a 

shy manner and asking us if they could play with the robots. 

So much joy and so much happiness made us realize how 

important is to get involved in the community and interact with 

the future generation of innovators. Getting close to creative 

technology from a young age is important for a human being, 

because our future is getting more and more dependent on 

robotics and technology. A lot of kids already had some 

knowledge regarding how we programme and design these 

robots, a thing that surprised us in a positive way, and because 

of that we were staying with them and talking about their 

hobbies and how they want to change the world using 

engineering. 

Some of them were very little, that is why we bought some 

sweets and coloring books in order to make them feel 

comfortable and happy. 
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Robotics. A New Sports Team. June 8, 2019 
Participants: Andrei, Cristi, Oana, Stefan, Isabela 

Location: American International School of Bucharest 

Duration: 11:00-16:00 

Goals Achievements and reflections 

Attend interesting workshops and debates 

about working in a robotics team. Also, we 

have to make a video call with our FTC 

partners from France and discuss about our 

experience in this competition. 

This activity really motivated us to have a fresh 
start and thought us a lot of things about work 
in a team and how we should organize our 
schedule and meetings  as a team. 

         

Goal 1: Attend interesting workshops and debates about working in a robotics team. 
First, Andreea Bălăianu, Campaign Manager at IBM held a Workshop about Agile, which is basically a 
metodology for team work and schedule. It helped us with learning tips about how to organise our 
meetings, team roles and team activity. After it, we did a very interesting exercise about our weak and 
strong spots as a team. After that, Mioara Soldan held a workshop and also debate about Team 
Coaching, also a ”Pass The Ball Workshop” where everyone could bring arguments and opinions about 
the topic. We have been very active throughout this activity. We discussed about what a team is and 
why we need to work together, which motivated us alot. After it, we also did an exercise about ”What 
would we change in the new FTC season to be efficient”. Everybody received a different role with a task 
and we had ten minutes to take a ferm decision. 
 

         
 
Goal 2: Make a video call with our FTC partners from France and discuss about our experience in this 
competition.  
We called them through Skype and we shared our FTC experience and they talked about the partnership 
that we had and how it helped their team. 
 

Registered by: Isabela Tincă 
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Establishing our goals for the future season 12 June, 2019 

 

Participants: Cate Matei, Geambei Sorin, Codin Andrei, Mihai Dutescu, Costin Mihai, Costache 

Irina, Tanasescu Stefan, Ghizdavet Calin, Vlaicu Nectarie, Cioc Tudor, Pintilie Ana, Preda Radu, 

Matei Bogdan, special guest Lucian Firan, Embedded Software Developer at NXP 

Semiconductors 

Location: Colegiul National “Gheorghe Sincai” 

Duration:14:00-20:30 

Goals  Achievements and reflections 

1. Discuss our goals for the following season  

 

2. Prepare an autonomous program for the 
robot  

3. Continuing the work on our hexapod 

 

4. Improving our social media behavior 

1. The entire team had an open talk about 
each member’s hopes for the incoming edition 
of FTC. 

2. We started to code and look into past 
documentation 

3. We established our problems and found 
their solutions   

4. We detailed the way our social media 
actions should go 

Details: 

Goal #1: Discuss our goals for the following season 

 In order for the entire team to be on the same page regarding the competition we needed 

to clearly shape our goals for the 2020 season so we all put together our individual aspirations 

and possibilities to see how we could match the FTC awards. Matei Bogdan started the list by 

saying that he wants a second team (due to our great number of interns coming), that both teams 

reach the national phase of FTC and that at least one of them ends up in top 50% of the 

Alliance’s final scoreboard. Following that, we looked back on our past season’s mistakes and 

decided that we needed a robot that could finish all the matches without experiencing any 

technical problems, thus our design team started working on a custom robot base, and be 

finished at least 2 weeks before the competition itself, leaving us more time to test. In the end, 

upon checking with the FTC award list, we decided to also go for the Control Award and either 
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the Motivate or the Connect Award. The discussion will continue after our 3 members will return 

from the summer camp lead by Natie prin Educatie. 

 

Goal#2: Prepare an autonomous program for our robot 

 With the controlled part of the code fully functional (upon being tested by children at the 

charity event for the 1st of June), all we needed was an autonomous portion. Our programmers 

went to work immediately: they managed to make the robot read variables from a text file in 

order to make later modifications easier, they looked into one of our members’ past 

documentation concerning the gyroscope, highly valuable sensor for this segment of code, and 

started the coding itself. 

 

Goal#3: Continuing the work on our hexapod 
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 With all the parts printed and put together, the code was all we needed to get our ant 

going and present it to the world. We clarified that the issue had nothing to do with not 

receiving enough power. On a technical level, we had to initialize the servo motors in a default 

state and add a timeout to the loop in order for it to not go indefinately. Soon, it should be ready! 

 

Goal#4: Improving our social media behavior 

 After acknowledging that our goals required improving our social media behavior, we 

started working on it. First of all, since we had so much unused footage from the competition, 

we decided to add it to our YouTube channel, along with the video promoting our team. This 

reaised the problem of having somebody to edit them, person that we immediately found among 

ourselves. Next, we looked into our posting frequency: we decided lo leave it daily and have 

backup drafts ready for when we encounter problems. At the same time, Matei Bogdan offered 

to give us articles regarding the worldwide progress of robotics, articles that we can discuss and 

post on our web page.  

 

Registered by: Costin Mihai 
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Trying to make the hexapod work and adding a battery support on the robot June 19, 2019 

Participants: Andrei, Mihai, Cristi, Călin. 

Location: National College ”Gheorghe Șincai” 

Duration: 14:00-18:00. 

Goals Achievements and reflections  

1. Try to make the hexapod work. 

 

2. Adding a battery support on the robot. 

  

We still couldn’t make the hexapod work and 

probably have to edit the software. 

Details: 

1. Goal 1: Try to make the hexapod work. 

We tried to rewire the hexapod so it could receive more power from the battery, but with no 

success. We will probably have to look at the software. 

Goal 2: Adding a battery support on the robot. 

Cristi added to the robot a 3D printed battery support so the battery itself would be more stable. 

 

Registered by: Codin Andrei June 19, 2019 
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Participation at the last FTC demo based on the 2018-2019 theme June 22, 2019 

Participants: Cristi, Stefan, Sorin, Tudor 

Location: Mega Mall, First floor 

Duration: 09:30 – 16:10 

Goals  Achievements and reflections 
Participating in the last demo organized by 
the FTC members (maybe getting some 
sponsors) 

Well, our catapult was pretty good at raising 
attention, but it was the only robot that was 
not compatible with the track’s theme. And 
Cristi shouldn’t have forgotten the tools. 

Details: 

Goal 1: Participating in the last demo organized by the FTC members (maybe getting some 
sponsors) 
 

Cristi picked up the robot from Colegiul National “Gheorghe Sincai”, but he forgot to take the 

tools. One big mistake considering that the robot’s chains jumped quite a lot. Luckily, we 

managed to borrow some tools from the other teams. 

Anyway, the catapult was a crowd pleaser. All the participants on our team had the opportunity 

to make some cool trick shots, amazing the other teams, too! 

A GIF of one trick shot can be found on our team’s Instagram account. 

  

We also discussed about the chassis, and Cristi has a few suggestions for the next FTC edition, 

whose theme will be released on September, 7. 

At the end, Cristi brought the robot back to Colegiul National “Gheorghe Sincai”. 

Registered by: Cristi 
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General Meeting June 26, 2019 

Participants: Tudor, Preda Mihai Radu, Costache Irina Teodora, Tanasescu Stefan, Cazacu 

Bogdan, Matei Bogdan, Dutescu Mihai, Codin Andrei, Costin Mihai 

Location: National College ”Gheorghe Șincai” 

Duration: 14:00-20:00. 

Goals Achievements and reflections  

1. Planning the transport logistics of the 

summer camp 

2. Finding solutions to motivate the 

marketing team 

3. Improving algorithms 

 We figured what train tickets we need to buy, with 

multiple options in order to ensure that all 

members get there in time along with the robot. 

Details: 

Goal 1: Planning the transport logistics of the summer camp 

We talked to Under Construction Team to help us with transportation, but it will be difficult to 

coordinate our plans with them, the second option is to buy train tickets directly to the location. 

Goal 2: Finding solutions to motivate the marketing team 

Stefan and Bogdan Matei debated and came up with a reward sistem: giving away free 3D 

printer time for post likes. The current reward is 8 hours of priny for 100 likes. 

Goal 3: Improving algorithms 

We modified our app so that it can read some variables from a text file, making it more flexible.

                       

Registered by: Tanasescu Stefan 
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Debugging the hexapod June 29, 2019 

Participants: Tudor, Costache Irina Teodora, Dutescu Mihai, Preda Mihai Radu, Tanasescu Stefan, 

Alex 

Location: National College “Gheorghe Sincai” 

Duration: 12:00 – 14:30 

Goals Achievements and reflections 
1. Solving the hardware problem on the 

hexapod 
2. Programming the initial positions of the 

motors 

We understood what went wrong and fixed 
most of the hardware issues 

Details: 

Goal 1: Solving the hardware problem on the hexapod 

We called Alex to help us solve this problem. He showed us why the Arduino resets itself and 

how to fix it. The alimentation cables were changed and the voltage convertor was calibrated. To 

protect the computers from having issues when uploading new programs, the uploading cable 

was modified. 

Goal 2: Programming the initial positions of the motors 

The original program was changed a bit to help programmers set the motors’ position easier. The 

right position for the tail’s motor was found. Unfortunately, this goal couldn’t be completed 

because at 14:30 we had to leave the location. 
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Registered by: Preda Mihai Radu July 1, 2019 
 

↑ 

Radu and Tudor working to program 

the initial position of the Hexapod 

motors. 

 

←  

The whole team fixing the hardware 

problems of the Hexapod 
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Working on the hexapod July 17, 2019 
Participants: Preda Mihai Radu, Costache Irina Teodora, Codin Andrei, Matei Bogdan 

Location: Colegiul National “Gheorghe Sincai”, Robotics room 

Duration: 14:00-17:00 

Goals Achievments and reflections 
Repair the hexapod 1. The hexapod seems to move smoother 

2. We decided what one of our future projects 
will be 

Details: We tried to fix the hexapod so it could finally work properly, but it didn’t function as 

planned. However, compared to our last tries, this time we noticed it has more fluid movement. 

We conferred on how to approach the problem and reached the agreement that we will 

investigate this matter further. 

  

We decided that, while the hexapod is still in working progress, we should focus on making 

another robot, therefore also setting our sights on what components we need to print next time 

so we could start a new project. 

Registered by: Costache Irina Teodora 
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Sponsorship Meeting July 18, 2019 

Participants: Preda Mihai Radu, Costache Irina Teodora, Matei Bogdan, Codin Andrei 

Location: Prototip3D’s HQ 

Duration: 18:30-20:00. 

Goals Achievements and reflections  

1. Convincing the owner to help us in 

future projects 

We managed to convince the owner, and 

successfully brought home a sponsorship 

Details: 

Goal 1: Convincing the owner to help us in future projects 

We went to the workshop and after showing us around we explained him what our team does. 

We showed him what the robots had to do in the last competition and talked about “gracious 

profesionalism” and how our team works. Andrei showed him two 3D printed toys which 

fascinated him, he is a big fan of those. After this he told us he was impressed with the 

complexity of the task and agreed to help us. We decided that we will show him our workshop 

next week. 

 

 

Registered by: Preda Radu July 23, 2019 
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Sharing with the rest of the members what we learned in the “Summer Camp Esentza” 

and going out for a drink to have some bonding time. 

July 24, 2019 

Participants: Andrei, Mihai Costin, Iulia, Cristi, Isabela, Irina, Călin, Radu, Bogdan Matei, Bogdan 

Cazacu, Sorin. 

Location: National College ”Gheorghe Șincai” 

Duration: 16:00-23:00. 

Goals Achievements and reflections  

3. Tell the other members and mentors the 

things we learned throughout the camp. 

4. Go out and have fun, because fun is also 

important in a team. 

 We were a little disappointed because not 

everyone came. 

Details: 

Goal 1: Tell the other members and mentors the things we learned throughout the camp. 

We presented them what we have learned from the large amount of workshops, such as design , 

Robot Construction and Marketing tips. Because we noted every idea we had, we shared with 

them what we should do for the next season and what we should change. We also discussed 

with them what problems we realized we had during the FTC season and what we should 

improve for the next one so we can have more winning chances.   

 

Goal 2 : Go out and have fun, because fun is also important in a team. 
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We went to a restaurant and it was time for us to share the fun stories and adventures from the 

camp, and it was quite a lot.We laughed so much and I really hope we could make a one week 

teambuil;ding, because the Camp united 4 members and so it should be with the whole team. 

 

 

Registered by: Isabela Tincă 

                                               



 
Team Clockworks – RO108 

 

 

                                   

Fixing the 3D printer, and some other issues 3rd of August 2019 
 

Participants: Tănăsescu Ștefan, Dutescu Mihai, Iercosan Alexandru,Cristian Dobrin, Ghizdavet 

Calin Mihai 

Location: Colegiul National “Gheorghe Sincai”, Robotics Laboratory 

Duration: 16:00-18:00 

Goals Achievements and reflections 
1 Fix the 3D printer  
2. Work on the hexapod  
3. Install the new extruder heatsink  
4. Improve the mechanics and fix the power 

issue. 
5.  

 

1. Stefan disassembled the clogged 

extruder and reassemble the head 

using the new parts. We had to 

use one of the old parts because 

the new ones were not 100% 

compatible with our printer. We 

checked the electrical cables in 

order to be sure that they are 

connected according to the wire 

diagram. After some fine 

mechanical tuning the 3D printer 

resumed extruding material 

correctly. The last step was 

calibrating the 3D printer and 

after the that it resumed printing 

correctly. We test printed the tail 

and it was an outstanding success. 

2. Mihai, Alex Calin and worked on 

the hexapod, we need another 

part that will arrive next week, 

that should solve our power issue. 

 

 

Registered by: Tănăsescu Ștefan 
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Finish the hexapod and mount sensors on the chassis 6 August, 2019 
 

Participants: Alex, Stefan, Mihai D, Calin, Irina 

Location: Colegiul National “Gheorghe Sincai” 

Duration: 14:00-20:30 

Goals & Objectives Achievements and Reflections 
1. Finish the hexapod 

 
2. Mount sensors on the bare-bone 

chassis for the programmers 

- We added the new buck-converter in 
parallel with the first in order to have 
a higher max amperage. 

- We connected all the servos and the 
servo. One of the servo has an issue 
and didn’t hold its position, so we had 
to swap it with a new one. 

- Some of the servo still have to have 
their initial position set.  

 

Details: 

Goal 1: Alex and Mihai set up the new buck-converter (brought by Stefan) to allow enough 

current to be sent to the servos and then solder the cables together. After the cables were 

soldered together got stacked on one another in order to fit inside the hexapod, with a piece of 

cardboard in between them, acting as an insulator.  

 

After connecting the buck-converter we attached the remaining servos (the head) as well as the 

distance sensor.  The cables we had for the sensor were too short so we had to take some 

unused wire and solder one end to the sensor and the other one to a connecter. 
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Goal 2: Irina and Calin communicated with the programing team, to see what sensors they need. 

The programmers asked for a distance sensor. We didn’t have a REV Robotics sensor so we 

resolved to use a regular HC-SR04 distance sensor. 

   

Registered by: Mihai Dutescu 
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Participating at our first Project Management Course and also at a 5S course. August 7, 2019 

 

Participants: Alexandru Costin Stoica, Andreea Stoica, Mihai Costin, Iulia, Cristi, Isabela, Irina, 

Călin, Bogdan Matei, Bogdan Cazacu, Mihai Duțescu, Stefan Tanasescu. 

Location: National College ”Gheorghe Șincai”, Robotics Laboratory 

Duration: 18:30-22:00. 

Goals Achievements and reflections  

1.Attending the courses and deciding wether or 

not we are going to let Alex and Andreea help 

us.  

2.Talk a little about our issues as a team, 

because we have too many members that are 

inactive. 

We think these courses, especially the Project 

Manangement one will help us a lot with our 

organization. 

 

Details: 

Goal 1: Attending the courses and deciding wether or not we are going to let Alex and Andreea help us.  

First, Alex presented us the Agile Methodology which is basically a task organization system that 

could help us see what every member is working by respecting their deadline and how are we 

progressing.  

After that, he presented us scrum terminologies. 
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And he said we will need a scrum master who will make sure that after every single meeting, we 

have achieved our goal. We also discussed about why a project fails. And for us, the main cause 

was the lack of communication. Also we decided we should set goals that are: specific, 

measurable, attainable, relevant and time-bound.  

At the second course, we learned that is very important to have our work room clean and 

organised in order to work efficient. Through 5S system, we will definitely find everythinf that 

we need in short time, if we sort them well by how usual we use them. Our members from 

mechanics agreed to use 5S, so we are ready to help them with everything they need. 

 

 

We decided someone should see who was not active on our group chat in  the past three 

months and remove them from the group because they are useless and they did not show up at 

any of our meetings nor activities. 

 

Registered by Isabela Tincă 

 

Goal 2 : Talk a little about our issues as a team, because we have too many members that are inactive. 
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Improvement of 2 of our robots 10 August 2019 
Participants: Codin Andrei, Dutescu Mihai, Costache Irina Teodora, Ghizdavet Calin Mihai, Cioc 
Tudor 

Location: Colegiul National „Gheorghe Sincai” 

Duration: 14:00-21:00 

Goals Achievements and reflections 
1. Make the hexapod 100% 

funcionable and fix its problems  
2. Work on the other robot 

 
3. Verify whether the printing machine 

can print using ABS 

1. The autonomous of one of our latest 
projects is 60-70% ready 

2. We discussed future possible 
sponsorship ideas 

3. Fixed the hexapod after the 
presentation the previous day 

Details:  

Goal 1: After the the priory day, one servo wouldn’t work properly, but we managed to solve the 

problem by replacing it. There was also an issue with the orientation of the hexapod’s legs, 

problem which we only solved partially. 

 

Goal 2: Tudor improved the TeleOp of the other robot we are currently working on and managed 

to bring  

Goal 3: We concluded that the printing machine is able to print using ABS. Towards the end of 

the meeting, we decided it would be best to discuss about sponsorships for we are in need of 

more money. Some of the ideas we came up with include trying to obtain sponsorships from 

eMAG, Hornbach and Leroy Merlin. 

the autonomous period function to 60-70% of its full 

potential.         

Another problem we came across but 

took care of is the one involving the 

brass knurled insert nut, as the screw 

wouldn’t go through and got stuck in 

the middle. 

<~ The Hexapod 

 

 

 

 

 

<~ Prototypical robot frame 

Registered by: Costache Irina Teodora 
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General Meeting August 14, 2019 

Participants: Cioc Tudor, Preda Mihai Radu, Costache Irina Teodora, Cazacu Bogdan, Ghizdavet 
Calin Mihai, Dobrin Cristian 

Location: National College ”Gheorghe Șincai” 

Duration: 15:00-20:00. 

Goals Achievements and reflections  

- Starting to order the workshop 

 

- Strengthen the team through socializing 

 

- Trying to compile the code through 

command line for the robot 

 

 

- Presenting the project management 

platform 

 During the start of the ordering the 

workshop it was observed that there is 

much more to do than previously 

anticipated. It was decided that the process 

will be continued another day 

 The socializing goal is to be considered 

achieved in this meeting 

 The third goal was not achieved, the 

compilation failing 

 Last goal was achieved 

 

Details: 

Goal 1: Starting to order the workshop 

 Calin and Cristian started to order the tools and put in their respective boxes the phones 

and the wires. While they took a small break the rest of the team started looking for the USB for 

the keyboard and mouse which were missing for some time. They looked for it everywhere: on 

the tables, under the tables and in some boxes. Notably, under the tables were found several 

nuts and bolts. As for the USB, it was not found. During this goal it was voted that all smaller 

things will be kept in boxes which will have an image on them representing the item stored and 

that Radu will do the inventory. 

Goal 2: Strengthen the team through socializing 

 After declaring the USB impossible to find the team began socializing, while Tudor 

wanted to try goal 3. The members talked about themselves as well as about tehnical subjects, 

including AI. Calin showed us a text AI, a video showing a car controlled through brainwaves and 

two other videos displaying AIs, one which detects race, and one which created a Harry Potter 

book. During this stage it was discussed with Tudor a possible use of AI in the competition, and 
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the keyboard was disassembled and reassembled in order to see if it can be put a cable instead 

of the Wifi module. The answer is no. 

Goal 3: Trying to compile the code through command line for the robot 

 Tudor brought a Linux laptop in order to see if he can compile and upload the robot’s 

code without using Android Studio. Compilig a simple “Hello world!” program was much faster 

than in the previous mentioned app, but Tudor was unable to find a way to import FTC’s libraries 

in the project. 

Goal 4: Presenting the project management platform 

 After these events, Bogdan gave the present team members an overview about the 

project management platform. 

           

 

Registered by: Preda Mihai Radu 

←↕ Our laboratory after we performed 

the much feared task,  simply called 

ULTIMATE CLEAN 
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Discuss and start filming the presentation video 17 August 2019 
 

Participants: Stefan, Mihai Dutescu, Calin 

Location: Colegiul National “Gheorghe Sincai” 

Duration: 14:00-20:30 

Goals & Objectives Achievements and Reflections 
1. Come up with ideas and start filming 

the presentation video for the 2019-
2020 FTC Season 

- Because of the low number of people 
attending the meeting there was no 
point in discussing the video. 

- We used this opportunity to clean up 
the workshop. 

Details: 

Goal 1: 

 We were unable to make any progress towards achieving this goal due to the low number 

of people who attended the meeting.  

 We did, however decided that we could clean up the workshop, instead of going home 

immediately. The cleaning up meant throwing away anything that didn’t have a clear purpose 

and/or was no longer usable.   

  

 

 

Registered by: Mihai Dutescu 
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Starting to apply the 5S Sorting System August 20, 2019 

Participants: Stefan Tanasescu 

Location: Robotics Laboratory, Colegiul National “Gheorghe Sincai” 

Duration: 1 hour 

Goals Achievements and reflections 

Retrieve something that I forgot on 
Saturday and starting the 5S 

Received the object and I organized the work 
tables 

 

 

 

 

 

Details: I had the idea to delimit specific areas on the two tables. It is more a proof of 

concept, the mechanics team can rearrange the space however they like and need. This is 

in the spirit of 5S space management.  

 

Registered by Stefan Tănăsescu 
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Shooting the presentation video 21 August, 2019 
 

Participants: Cristi, Ana, Irina, Calin, Tudor, Radu, Mihai Dutescu, Bogdan Matei, Sorin 

Location: Colegiul National “Gheorghe Sincai” 

Duration: 14:00-20:00 

Goals and objectives Achievements and reflections 
1. Finish the organization by making an 

inventory of the things in the 
workshop  

2. Shoot the presentation video 

- The inventory was tougher to make 
than our initial expectations 

- The video was a bit more time 
consuming than we envisioned, but 
me managed to film of the A-roll, the 
B-roll remaining to be shot at our next 
meeting 

- We also helped strengthen the bonds 
between us by playing games and 
having conversations about our 
common interests 

 

Details: 

Goal 1: Finishing the organization by making an inventory 

Radu, started making a document of the inventory while Cristi, Calin, Mihai and Irina were 

helping him by mentioning certain things that needed to be specified about each item and finding 

everything. All in all it wasn’t finished because we needed to start filming the presentation video. 

Also we expect that the inventory is going to take a lot more time to be finished. 

Goal 2: Shooting the presentation video 

Most of the members answered each to one of the questions required for the video under 

Mihai’s watchful eye. We encountered some problems along the way, especially with Radu and 

Irina as they couldn’t help but laugh while being filmed so we needed to record them separately 

planning to make them seem together in post. After finishing that, however, we were all way too 

burnt out to shoot the b-roll and left it for next time.
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Meeting a psychologist, team discussion and making a computer out of 

a Rasberry Pi 

28 August 2019 

 

Participants: Mihai Dutescu, Calin, Cristi, Tudor, Radu, Alex, Bogdan Matei, Sorin, Bogdan Cazacu 

Location: Colegiul National ”Gheorghe Sincai” 

Duration: 14.00-20.30 

Goals & Objectives Achievements & Reflections 

1. Meeting a psychologist  

 

 

2. The programmers attempted and succeded 

in making a computer with a monitor, a 

mouse and a Rasberry Pi. 

 

3. Team disscusion 

The psychologist, whose name is Mira, told us 

about leadership, communication and trust 

and together we discovered things about 

ourselves.  

Alex and Tudor made a functional computer 

with a Rasberry Pi which can be used by 

programmers during school breaks and 

showed it to Bogdan Cazacu. 

The team spent some time discussing about 

the team presentation clip, adding a claptop 

to the workshop and we also had casual 

discussions. 

 

Details: 

Goal 1: Meeting a psyhologist: Bogdan Matei introduced Mira, which is a psyhologist, hoping she 

could help with the team’s communication skills. Before we started, we showed her our hexapod, 

which amazed her. After that, we went to a classroom and we officially introduced ourselves. 

Then, Mira explained about leadership, communication and trust, and with the help of a million 

euro game, we discovered our levels of trust in our teammates. We even learned about 

relationships, one important factor of trust in a team. 

The team during the meeting: 
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Goal 3: Team discussion: This team discussion had two important topics: the presentation clip 

and adding a laptop to the workshop. Calin, Bogdan Matei and Bogdan Cazacu mainly talked 

about the clip. Alex, Tudor and Bogdan Cazacu made the conclusion that it would be easier to 

bring a laptop that is no longer in use, so the programmers can do some work during school 

breaks. Alex also made minor improvements to the second printer while Tudor showed Bogdan 

Cazacu the program of the chassis.                                 

 

Goal 2: The programmers attempted and 

succeeded in making a computer with a 

monitor, a mouse and a Rasberry Pi: Tudor 

and Alex decided that it would be useful for 

the programmers to have a computer to 

work on during school breaks. So, they 

made one with a rasberry pie, even though 

they didn’t have a keyboard. After it was 

finished, they ran some tests on the 

computer and it worked fine, and Alex said 

he will bring a keyboard. 

 

↓ Alex working on the printer 

Registered by: Cristi 
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Finish the presentation video and fixing the second 3D printer 

(hopefully) 

September 31, 

2019 

 

Participants: Mihai Dutescu, Stefan Tanasescu, Cristi, Calin Ghizdavet, Mihai Costin, Alexandru 
Iercosan 

Location: Colegiul National Gheorghe Sincai 

Duration: 14:00 - 19:00 

Goals Achievements and reflections 

1. Shoot footage of the hexapod 

 

2. Make a timelapse of a 3D print 

 

3. Fix the second 3D printer 

 

4. Tidying around the lab 

1. We filmed the hexapod outside the 

building, where we had enough space 

and light. 

2. After choosing an appropiate model, 

we filmed a timelapse of the printing 

process. In the end it turned out great. 

3. Only half of the printe is functional. 

The second extruder is clogged and 

needs cleaning. 

4. Moved some tooling to more 

convenient locations 

 

Details: 

Goal #1: Due to the lack of space and appropiate illumination conditions inside, we decided to 

shoot the footage outside the highschool, where we found enough space. The natural light was 

necessary to get a good image. 

Goal #2: We chose a small model featuring out team’s logo and sent it to the printer. After fixing 

the camera on a tripod in front of the printer, it lasted about an hour until the timelapse was 

ready. the end result is very nice and makes for excellent material for presentations or 

promotional purposes. 

Goal #3: The second 3D printer has bot been powered in a while, thus the filament rolls attached 

were dusty, so we had to change them. When attempting to insert the new filament, we noticed 

that bits of old filament were stuck inside the bowden tube and the print head. The built-in 

procedure to remove the filament did not succeed because the remains inside the head refused 

to melt, therefore we had to open the printing head to remove what was stuck inside. After 
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unmounting the head from the printer, the metal parts refused to unscrew manually and heavy 

tooling was required to unstuck them. After putting the head back together we managed to print 

a 1-layer thick rectangle. The same procedure should be repeated for the second extruder to 

bring it to a functional state. 

 

 

Registered by Alexandru Iercosan 
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Our take on the challenge 11th September, 2019 

 

Participants: Geambei Sorin, Dobrin Cristi, Costin Mihai, Costache Irina, Iercosan Alexandru, 

Dutescu Mihai, Tinca Isabela, Tinca Iulia, Preda Radu, Ghizdavet Calin, Bogdan Matei, Cioc Tudor, 

Alex Stoica 

Location: Colegiul National “Gheorghe Sincai” 

Duration: 5 hours 

 To begin with, we took a bit of time to reestablish our goals, now that we know the 

challenge and can go for some that we are more likely to accomplish. We kept the idea to have a 

fully functional robot, that ends the 6 matches with little to no damage or technical problems. 

We added on the list winning at least half of the matches we play and eventually qualifying for 

the national part of the competition. On top of that, we kept aiming for the Control Award as 

well, with our programming team extremely confident in what they would be doing. The more 

ambitious ones added earning the Think Award or being part of the winning alliance, in order to 

go to Detroit for the international stage of FTC. 

  

 

 Afterwards, we made a sketch of the playing field along with all the playing elements, we 

brought both volumes of the game manual and started brainstorming. The first aspect discussed 

was the autonomous phase, which we quickly realised was not as easy as it seemed, as we relied 

heavily on both our starting position on the terrain and what our allied team would do during the 

← Our team during a meeting 
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same period. We established to prepare multiple 

autonomous programs and swich between them as we 

adapt to our needs. The highest scoring action in the 

first 30 seconds is repositioning the building tray, 

therefore we initiated our brainstorming from the 

starting position closest to the tray.  The ideas were 

many, each more complex than the other, coming from 

all of our members. The first question was when to 

move the tray: at the beginning or at the end? We 

decided for the first option to secure the points and 

then we went on to answer the hardest question: 

HOW? At first, we wanted to use the cameras in order 

to measure the distances between our robot and the to 

nearby walls, in order to accurately move the building 

ground. Then, we needed to find a way to move it. We 

couldn’t simply walk up to it from a certain angle and 

push it, as we would be likely to hit other robots or the 

sorounding walls, acts that would bring us penalties. 

Therefore, we found its two sides that we could surely 

reach without risking anything. We studied the places 

we could grip it from and tried to match its potential movement. The ways to grip it went from 

an extending arm to small parts in fron of the robot, moving as claws and we went for the latter, 

as it occupied less space on the robot and it was way easier to make. The way to move the robot 

itself was left to be decided in a following meeting.  
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 Alex also came up with the idea of using a camera to detect the closest Skystone and also 

the other one, as their positions depend on each other, allowing us to score additional points by 

bringing one through the Alliance Bridge. Another idea concerning the SkyStones was to have a 

camera facing down onto them, making use of the fact that the picture extends on the upper 

side of the building brick itself, thus making it easy to detect.  

 

 The conclusion was that each idea discussed today and the ones we would come up with 

until the following meeting will be discussed that day using SWOT tables, in order to reach a final 

and optimal solution and start working physically on the robot. 

 

Registered by: Costin Mihai 
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Working on our robot 18th September 

 

Participants: Codin Andrei, Mihai Dutescu, Costin Mihai, Costache Irina, Ghizdavet Calin, Cioc 

Tudor, Pintilie Ana, Preda Radu, Cazacu Bogdan, Tinca Iulia, Tinca Isabela, Alexandru Iercosan, 

Sorin Geambei, Dragos Macovei, Vlaicu Nectarie, Dobrin Cristi, Pites Alexandru 

Location: Colegiul National “Gheorghe Sincai” 

Duration: 14:00-20:00 

Goals Achievements and reflections 

1. Fixing our printer 
 

2. Opening the first custom chassis 
 

 
3. Setting up our organisers 

 
4. Beginning of the season 

bureaucracy 
 

  
5. Thanking Handborn Tools 

 
6. Working on the robot design 

 
7. Programming Mecanum Wheels 

All we need now is a fan 

Although it is highly unuseable, it is good to 
see our work become real 

We need to learn how to mount things on the 
wall more straight 

Our relationship with the School board has 
improved 

Our collaboration is sure to continue 

The end of the design part will be Saturday, 
discussed with SWOT tables 

First part of the code running smoothly, what 
is left is the rotation of the robot 

 

Details: 

Goal #1: Upon accidentally burning the hot end to one of our printers, we had to work on 

replacing it one way or another. We had a spare part but, unfortunately, it was not compatible 

with the printer itself, so we had to create some sort of adapter. Alex went to work and designed 

one, but the problems appeared while printing it, as it was never coming out the correct size. 

After uncountable tries, we got the right dimensions. The work is to be finished in a future 

meeting, as we still need some fans for cooling the plastic. 
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Goal #2: The parts for the first version of our custom chassis have finally arrived, so we got to 

see the proof of concept of our work. It was somewhat underwhelming, as it was cut from steel, 

thus making it quite heavy for our standards, and the delivery system made it come slightly bent. 

Nonetheless, it was really fulfilling to see our work materialized, giving us quite a confidence 

boost for further projects. Also, it could make a pretty addition to our stand during the First Tech 

Challenge. 

Goal #3: During our last discussion with the new principal, we got the approval to use our wall 

mounted item organizers, in order to have a cleaner and better organized workspace. So today 

we got to putting the needed holes in our wall. The first one went smoothly, but while doing the 

second one we accidentally hit a power chord in the wall and burned an outlet. We fixed the 

issue and, upon retrying, got it right. We put the organizer on the wall, a little sideways, but 

stable nonetheless.  
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Goal #4: After a past discussion with Stefan Tanasescu, we convinced miss Silvia Musatoiu to 

give us a new bank account and card, asking, in exchange, for a list with all the team members’ 

names and contact data that Nectarie will take care of. At the same time, she agreed to 

financially support our team under the Performath association, leaving us to decide which 

member will be the so called “treasure keeper”, carrying the card and keeping the bills. Also, we 

spoke to the present principal about a presentation in front of the 9th graders in order to get 

some new members. He wanted a written request, so Nectarie took on this task as well. 

 

 

 

← The organizer being put on 

the wall, in order for it to 

organize 

← Communication in a team is very 

important 
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Goal #5: A couple of weeks back, we were given a package of robot parts by Handborn Tools. So 

far, they proved quite useful for the robot itself, as well as for projects outside the First Tech 

Challenge, so we decided to find a way to thank them, by giving them something they could use 

as they have done to us. Alex went to work on a turometer that work based on its magnetic field 

variation that they could use for a lathe, and the gift went on its way. 

Goal #6: Saturday the tasks for the robot design were assigned using the project management 

platform, and today we discussed them in further depth. Mihai Dutescu and Calin even tried 

their concepts by creating them with our parts to see how they would look. We decided that 

each member comes with its assigned part done on Saturday, along with a SWOT table so that 

we may discuss them and finally come to a conclusion with the design. 

Goal #7: The programming team took our tiny robot and 

started working on the Mecanum Wheels in order to have 

them already done by the time we finish the chassis. We 

finished programming most of it, except for the rotating 

part and designed a prototype for the robot’s interaction 

with the controller. Mathematically, we went deep into the 

transformations between the polar and quartezian spaces.  

 

 

 

Registered by: Costin Mihai 

 



 
Team Clockworks – RO108 

 

 

                                   

Weekly meeting September 21, 2019 

 

Participants: Mihai Costin, Cristi, Iulia, Călin, Alex, Mihai D., Irina, Tudor, Ioana (new member), 

Luana (new member) 

Location: National College” Gheorghe Șincai” 

Duration: 14:00-18:00. 

Goals Achievements and reflections  

1. Organizing our lab according to 5S 

guidelines (Cristi& Călin) 

2. Fixing our workbench 

(mechanics team) 

3. Put together SWOT analysis for all 

mechanisms ideas 

4. Improve our method of driving the robot 

and enforcing a PID algorithm 

( programming team) 

1. We are slowly progressing, but we are far 

from the finished product. 

2. We now have a perfectly functional 

workbench that can sustain more weight than 

before. 

3.  We completed SWOT schemes for all 

mechanisms ideas we had and we only have to 

choose the ones with higher score. 

4. Rotation motion is completed; still working on 

the PID algorithm. 

 

Details: 

1. 5S organization 

 When I arrived Călin was trying to find a place for everything in our lab by organizing the 

tools and all the building materials. Cristi joined him as well. Sadly, they did not finish, so our 5S 

organization is still in progress. 

2. Fixing our workbench ( mechanics team) 

 The problem with our table was the its legs were not sturdy enough and were not 

positioned at right angle which made using the table harder. In addition, we feared that the 

weight of our robot and our tools could damage the table so we decided to place another piece 

of wood in the centre to act as a reinforcement. How did we do it?  

Călin, Irina and Cristi started by removing the workbench and unscrewing its legs in order to 

place at a right angle and the placed the additional leg in the center. In the end we pleced 

everything back on the workbench. 
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3. SWOT Analysis 

 After Brainstorming sessions we had in the past weeks, we already had listed all the 

mechanisms types we could use for this season’ s robot. We also designed for each a 3D CAD 

file in order to have a better approach to their function. 

 We analysed every drawing( we could see the motion of the mechanism, the exact 

dimensions and the assembly process) and together composed SWOT schemes for every one of 

them.  

 

 All we have to do now is to calculate the points for every scheme and choose the most 

suitable mechanisms for our game strategy. 
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4. Improve MecanumDrive Class, implement a PID Algorithm (programming team) 

  Alex, Irina and Tudor worked on implementing the rotation motion for mecanum wheels 

which now is completely functional. 

In order to update PositionController Class, which calculates the movements of the robot 

so that the direction of motion is not dependent of the robot orentation, is was necessary to use 

a PID algorithm- a challenge for our programmers. They succeded to use such algorithm for 

keeping the orentation, but they couldn’ t determine Kp, Ki and Kd constants. While the 

programming team was testing the code, 2 interventions from Cristi( mechanics team) were 

required to fix in place the motors supports which kept falling. 

Also, Ioana, a new member of our team , was introduced by Alex into the programming world. 

She learned about our motion java class, MecanumDrive. 
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Registered by: Iulia Tincă 

 

↑ Alex writing on the blackboard 

 

 

← The students learning 
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Welcoming the new members 25th September, 2019 

Participants: Alex Iercosan, Pintilie Ana, Cioc Tudor, Costache Irina, Costin Mihai, Ghizdavet 
Calin, Dobrin Cristi, Geambei Sorin 

Location: Colegiul National “Gheorghe Sincai” 

Duration: 14:00-19:00 

Goals Achievements and reflections 

1. Showing our new 
members around 

 

2. Finishing our Mecanum 
code 

They were all pleased to be there, interested and 
some even impatient to start working. 

It is finally complete, so now we may focus on 
other bits of code that we need until the first 
demo. 

 

Details: 

Goal #1: After the presentation we held on Tuesday, we were ready to welcome our new 

members. The team was quite pleased to see that almost everyone present the past day was 

here today as well, to the point that we barely had room for everyone. We split in two: the ones 

that wanted to see what programming was about and the ones that came for the mechanical and 

design part.  

 Most of them went after the programmers, so they all sat down in a classroom. In the 

beginning, we showed them the theme (to both future mechanics and programmers), then Alex 

gave them a run-down of our IDE and the concepts on which the mecanum wheels are 

programmed. They seemed quite interested even after having only a rough and incomplete 

image of what programming consists of. 

 The ones that remained in our 

workspace were shown pretty much all of 

the tools and parts we have there and how 

to use them. They were quite accustomed 

to some and less to some other ones, but 

overall it was an interesting experience for 

them. In the future sessions, we will be 

giving them tasks in order to test them and 
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help them become comfortable with our work ethic.   

Goal #2: After most of the new members had left, we continued working on the mecanum code. 

At first, the robot was not moving properly due to the motors being too close to the expansion 

hub. Therefore, the magnetic field of the motors was interacting with the gyroscope, making the 

wheels stop randomly. We moved the motors slightly outwards and the rotations became 

smooth again, without interruptions. It was time to work on the rotation code, that worked out 

flawlessly. Now we can finally focus on our servos 

and mechanisms that we will put on the robot. 

 

 

Registered by: Costin Mihai 

 

Teaching the new members something about FTC robot 

programming and meeting Mira 

September 28, 2019 

 

Participants: Alex, Andrei Codin, Mihai Costin, Cristi, Iza, Tudor, Matei,  Bogdan Cazacu 

Location: Colegiul National Gheorghe Sincai 

Duration: 14:00-21:00 

Goals  Achievements and reflections 

1. Show something about FTC robot New members were eager to learn and we 
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programming to new members. 

2. Give some small easy challenges to new 

mechanic members. 

3. Have a little chat with Mira. 

could tell they will be coming to our next 

meetings. 

 

Details: 

Goal 1: Show something about FTC robot programming to new members. 

 

Today our new recruits to the programming team came for their first meeting. Tudor taught 

them the basics of how a simple FTC robot works and gave them access to the Oracle iLearning 

Platform, where they can access tuturials and documentation for the java programming 

languages. Some of the more advanced recuruits remained afterwards, when Alex explained the 

basic functionality of a class and how we structured the code for the mecanum-wheeled robot. 

After the team-bonding session coordinated by Mira, we started debating how to handle the big 

influx of new members into the programming team. Bogdan Cazacu suggested to give them time 

and resources to learn the java programming on their own. Another suggestion was to organize a 

java programming crash course. We agreed that the first solution may be the best as we have 

limited resources in terms of time and personnel. Alex and Bogdan discussed various methods to 

accelerate the CI build process, as 4 minutes and 30 seconds is too much to wait for a complete 

build. We agreed on the following solution: Instead of using the virtualized and sandboxed 

solution powered by docker, the builds will be run on a shell environment that will not be reset 

between invocations. Theoretical build speeds can reach up to 30 seconds, but there are 

drawbacks: the builds are not sandboxed, therefore rezidual files from another build may have an  

 

Goal 2:  Give some small easy challenges to new mechanic members. 

Cristi gave first(nu am retinut nume, insert later), a challenge that consisted in the assembly of a 

gearwheel to a motor. The new member assembled and disassembled the small mechanism 

easily, under Cristi’s surveillance.  Cristi gave him this challenge because he got the same one at 

impact. We agreed to make sure all of our code 

will be commented and thoroughly documented 

within a 1 month time limit. 
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his first meeting with the team. Also, Matei got a challenge, a harder one since he is not a really 

new member. Cristi made him assemble a chassis, but he barely started it, because Mira just 

arrived and we needed to start the chat with her, so Matei will be finishing the chassis the next 

meeting. 

Goal 3:  Have a little chat with Mira.          

Because we had a “homework” from her, a swot analysis, to complete and bring it today, which 

only four of us did; she started by explaining to us what a swot analysis is. After this, Mira asked 

us what we’d like to talk about today, but in twenty minutes, nobody said anything, even though 

she asked us more than once. So I decided to break the glass, and since it was supposed to be a 

topic out of the robotics theme, I asked about anxiety and how to deal with it, knowing that 

there are a couple of teammates that have to do with this as well. The following discussion about 

this theme is a little personal, and we shall not put that here, but personally, I got some good 

advice that I will be putting in practice. All  I could say is that she is genuinely a good hand of 

help in the team and we are grateful to have her as one of our mentors.  

 

 

Registered by: Isabela and Alex 

 

Calibrating Anycubic Kossel Delta 3D printer  September 30, 

2019 

 

Participants: Iercosan Alexandru 

Location: Gheorghe Sincai High School 

Duration: 16:00 - 20:00 

← Working and improving the 

mechanisms around the laboratory 
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Goals Achievements and reflections 

Calibrating the Anycubic Kossel 3D 

printer 

We managed to partially calibrate the printer 

by reflashing the firmware to the correct 

version. 

 

Details: 

Before calibration, the error of both X and Y axes was measured at about -2% by printing a piece 

that is 200mm by 200mm in dimensions.  

After reflashing the firmware, a complete wipe of the calibration data was required and a new 

calibration stage was performed. The DELTA_DIAGONAL_ROD parameter was adjusted and 

another new calibration stage was performed. The ProbeZOffset is not yet calibrated, thus using 

the Level Bed option will revert some of the progress done today. 

 

Registered by:  Iercosan Alexandru 

 

Moving day – Part 1 October 2 2019 

Participants: Nectarie, Calin 

Volunteers: Iustin Popescu 

Location: Colegiul National “Gheorghe Sincai” 

Duration: 8:00-12:00 

Goals Achievements and reflections 
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1. Moving everything to the new 

workshop 

All of the stuff on the tables and one of the 

tables themselves were moved 

 

Details: 

Goal 1: 

After a short meeting with the school inspector in which he measured the old workspace 

and informed us we had to move everything over by the end of the day and asking their teacher 

if they can move stuff during his class and getting the greenlight, Nectarie and Calin starting with 

moving as much as they could from the old workspace to the new one. After a couple of 

minutes, since he was having a free class Iustin, Nectarie’s friend joined in to help. By the end of 

the hour a table and all the stuff on it had been moved. Then, as Calin doesn’t attend religion 

classes that hour was spent moving all of the remaining smaller stuff in order to be able to easily 

move the rest when the others came after classes.  

 

Moving a table to the new and improved workshop 
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New lab, new setup. 

 

Registered by Ghizdavet Calin 
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Moving what was left from the old workshop, meeting new 

people, organizing everything in the new workshop  

October 3, 2019 

 

Participants: Calin, Cristi, Irina, Radu, Tudor, Iza, Bogdan Matei 

Location: Colegiul National “Gheorghe Sincai” 

Duration: 14:00–18:30 

 

Goals Achievements and reflections 

Moving our stuff from the old workshop to 

the new one 

 

 

Meeting other students who wanted to join 

our team 

 

Organizing our stuff in the new workshop 

When we thought that our old workshop was 

small and didn’t have a lot of things inside, we 

were wrong. It took every team member 

present to finish clearing the old workshop. 

After we finished, we met 9 students who 

were looking forward into joining our team. 

Even thought they left quite quickly, we 

managed to learn them some basics. 

We continued to organize everything into the 

new, more spacious workshop. We even got 

new shelves which helped with storage and a 

fire extinguisher. 

 

Details: 

Goal 1: Moving our stuff from the old workshop to the new one 

 

Calin and Cristi started moving everything that was left in the workshop. After a table was 

moved, Radu and Irina arrived, bringing everything they could carry. Since the new workshop 

was a mess, we organized as much as we could, but still there was a table left outside and we 

had trouble with some pieces of wood. 
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   The soon-to-be laboratory 

    Our New Work Space 

 

Goal 2: Meeting other students who wanted to join our team 

 

Cristi, Calin, Irina, Radu and Tudor started to interact with the students; the most ended up going 

with the programmers. 2 out of the 9 students wanted to join the marketing team, which was 

great news for us. We explained them some basics, but, at 16.00, the students left. 

Goal 3: Organizing our stuff in the new workshop 

  

Cristi and Calin started to move our things from boxes and tables into places of their own. In the 

new workshop, there are a fire extinguisher, which good in case of unexpected fire and 2 shelves 

which were used to store the Delta printer, Tetrix components and more. Some tables are going 

to get removed from the workshop, but they weren’t that much useful to us either. At 17.30, Iza 

arrived, helped with the arrangement of our things and made photos for eventual posts on 

Facebook and Instragram. At 18:00, Bogdan Matei arrived, and togheter with Calin they put the 

table and everything left outside in the workshop, so we continued our work. At 18.30 we were 

nearly done, so we left. 
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          Our new workspace /\ 

  All of the stuff we brought \/ 

 

    How we arranged everything        Our new fire extinguisher. 

Registered by Cristi October 3, 2019 
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Teambuilding conference and cleaning the Robotics Laboratory October 5, 

2019 

 

Participants: Dragos DC, Stefan, Eduard, Calin, Andrei, Radu, Dobrin, Iulia, Dragos, Tudor 

Location: Colegiul National Gheorghe Sincai, Robotics Lab 

Duration: 14:00 – 19:30 

Goals  Achievements and reflections 

1. Becoming a better team together 

2. Cleaning up the lab 

3. Preparing to 3D print parts for our 

project 

4. Showing the new members how to 

use the git platform 

- Seeing that the large amount of 

newcomers is tipping the fragile 

balance of harmony, a conference 

with our life coach mentor was held. 

We discussed enthusiasm, self-

esteem and trust. We also talked with 

the life coach about the problems in 

our lives, seeking solutions. 

- Due to DragosDC’s everlasting 

persistence, the lab was cleaned up. 

And when I say cleaned, I mean 

CLEANED, in all caps and bold.  

- Several parts were scavenged from an 

old prototype, but we needed more. 

We used our 3D printer for that. 

After several clicks on our laptop, the 

parts started getting made, one little 

piece of molten plastic at a time. 

 

Details: 

Goal 1: Teambuilding 

The balance of power is a fragile thing, and yet we keep throwing cogs at it to see what 

happens. I’d like to assume that the talk with our life coach made us a better team, but we all 

know that assumptions can go wrong. Sometimes though being wrong can lead to better 

results in the long run. 
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Goal 2: Cleaning 

DragosDC did not detect adequate cleanliness standards, so clean everything he did. After 

trying to use the famous 5S Sorting Strategy™, and reducing the number of S letters so it 

could be done in a single day, the result was absolutely glorious. Cleanliness at its peak, in all 

caps, bold and underlined. Needless to say, with DragosDC on our team the lab will be clean 

for the rest of its existence. 

Goal 3: 3D Printing parts 

A project has been sketched, but we’re going to need parts. We have to get them to build our 

robot in time for the FTC 2019-2020 demo. The 3D printer will work hard tonight. 

Goal 4:Showing the new members how to use the git platform 

Tudor explained how we use git and showed them how to navigate through the platform. 

Then he showed them how to make their own branch and clone the repository using 

GitAhead. Tudor demonstrated how to upload the code in the phone for the competition 

through Wifi using the powershell. While waiting to open the powershell, he tried to do the 

same thing on MacOs, managed to upload the code through USB cable and then found the 

way to do it through wifi, but didn’t follow through.Finally he showed the new members a 

little how we work in Android Studio. 

Miscellaneous 

After setting our ground rules, they were promptly broken by Cristian, Bogdan Cazacu, Radu 

si Mihai Costin. They all got their first warning, and getting four will lead to getting kicked out 

of the group. I hope that nobody will break the rules again, but my hopes and dreams aren’t 

worth much when trying to manage a team. 

 

Registered by yours truly, Diaconu Dragos Cristian (DragosDC) 
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Bringing some printed stones from Prototip 3D, making a 

parallelogram 

October 7, 2019 

 

Participants: Călin, Cristi 

Location: Colegiul Național “Gheorghe Șincai” 

Duration: 14:00–16:00 

Goals Achievements and reflections 

1. Meet with a member from Prototip 3D and 

collect some printed stones. 

 

 

2.Build a parallelogram for the robot we will 

use for demos. 

Cristi met Florin from Prototip 3D at the 

subway station “Crângași” to take the stones 

they made for us. Florin also gave us tips 

about pinting some on our own! 

When Cristi came back from Crângași, he and 

Călin started to make a parallelogram system 

from the pieces we cut Saturday. It has some 

pros and cons, but it came out pretty good! 

 

Details: 

Goal 1: Meet with a member from Prototip 3D and collect some printed stones. 

 

At 14:00, Cristi left to the subway station “Crângași” to meet with Florin from Prototip 3D, to 

give him(Cristi) some 3D printed stones he(Florin) made for our team. Cristi retrieved them 

succesfully, togheter with some tips on making some by ourselves. At 15:00 he brought them at 

the workshop, and togheter with Călin they made a tower. 
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Our first tower (the thinner yellow piece was 

hot-glued to our custom made piece) In the FTC 

competition, this tower might be the first but it 

will certainly not be the last 

Goal 2: Build a parallelogram for the robot we will use for demos. 

After Cristi brought the stones, he and Călin started to build a paralellogram for our demo robot. 

Also, Cristi removed a foot from a table which was unballanced and quite annoying to work on. 

 

 

Registerd by Cristi October 7, 2019 

 

<~ Our first complete parallelogram 

 

 

 

 

 

 

 

<~ Even more parts, on even more 

tables. 
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Applying the 5S Sorting Strategy™ to the Robotics Laboratory   9 October, 2019 

 

Participants: DragosDC, Maria, Daria, Calin, Alexandra Suteu 

Location: Colegiul National Gheorghe Sincai, Robotics Laboratory 

Duration: 14:00 – 18:30 

Goals  Achievements and reflections 

1. Apply the fabled 5S Sorting Strategy™ 

to the whole laboratory, preferably 

without moving the 3D printer 

2. Make a simple program that will make 

the wheel motors work. 

3. 3D print a gripper claw for our robot. 

-The work ahead of us was as monumental as 

Gheorghe Sincai’s statue outside of the 

school. The mess was everywhere, it 

consumed the laboratory. In 4 hours and a 

half, the mess was taken care of. 

-The simple program took 2 hours to make, 

but it is functional. The wheels are set up to 

work. 

- 3D printing the gripper wasn’t finished 

today, but the printer is still as hard working 

as ever. 

Details: 

Even more cleaning ensued; DragosDC made sure that everything is perfect. 

According to 5S, everybody has to know where everything is. DragosDC has placed orderly the 

following in the following the following places: The shelves on the left have tools, and the shelves 

on the right have materials. On the right, there’s also an archive of old tools and items. 

We have three workbenches surrounding neatly the Laboratory. 
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This is how something known as ABSOLUTELY CLEAN PLACE looks. 

  

 

The 3D Printer, hard at work making the gripper.  ↑ 

 

The lab was pretty nice before, though. On the next page thou shalt find a great disaster, the 

Clockworks laboratory pre-DragosDC. Turn back now if you are faint of heart, or extremely 

obsessively-compulsively disordered. 
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Registered by yours truly, Diaconu Dragos Cristian (DragosDC) 
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Doing several miscellaneous tasks 10 October 2019 

Participants: Alex, Calin 

Location: Colegiul National “Gheorghe Sincai” 

Duration: 12:00 - 14:00 

Goals and objectives Achievements and reflections 

1. Finish assembling the parallelogram  

 

 

2. Assemble the gripper 

 

 

3. Wire some basic plugs up to the desk  

The parallelogram was assembled, being quite 

faster than expected 

 

The gripper was assembled but it was smaller 

than expected and not strong enough 

 

It took a short time and with some tweaks it 

could greatly improve the workshop 

Details: 

Goal 1:First the gears were put into place and after a slight bit of testing, Calin assembled the 

base of the parallelogram in order to be able to tactually pick up pieces once a mechanism for 

that would have been built. 

 

The Parallelogram system of our robot 
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Goal 2: 

 Alex took its pieces off the printing bed and filed down on of the holes which was too 

big, then Calin assembled the gripper; after that both of them arrived at the conclusion that a 

better mechanism would be needed, and the mutual agreement was that of a thread. Since it was 

still a newer idea Calin modified the tetrix gripper a bit in case it would make a better one than 

the 3d printed plastic one. 

 

A gripper prototype 

Goal 3:Alex improved the organization that was made on Wednesday by placing the banners in a 

better place so that they wouldn’t rupture and also used some chord extensions in order to give 

the computer desk some electricity. 

Registered by: Ghizdavet Calin 
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 Repairing the robot prototype, and stablizing its arm October 12, 
2019  

  

Participants:  DragosDC, Dragos, Calin, Tudor, Radu, Irina, Alex, Alexandra 

Location: Colegiul National “Gheorghe Sincai” Robotics Laboratory 

Duration: 14:00 – 19:00 

  

Goals  Achievements and reflections  

1. Stabilizing the robot’s arm  -The old gripper model is too fragile, and 
can’t be used for the robot. Also, its arm is 
moving way too fast. The programming team 
has fixed that, though.  
 - The parallelogram has been revised and 
upgraded. 

2. Teaching the new members from 
the programming how to code in 
Java 

  -One of the more experienced members 
from programming is teaching the new 
members how to code.  

  

Details:  

 Fixing the programming error of the parallelogram arm.  
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Modifying the robot’s arm.  

 
The gripper ultimately failed, its grip of reality broken. 

 
The parallelogram has been revised 

 

Registered by yours truly, Diaconu Dragos Cristian (DragosDC)  
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 Finishing the SWOT analysis and tying loose ends around the lab   16 Oct., 2019 

 

Participants: DragosDC, Theo, Dragos, Calin, Tudor, Radu, Irina, Alex, Alexandra, Bogdan Matei, 
Dimi 

Location: Colegiul National Gheorghe Sincai, Robotics Laboratory 

Duration: 14:00 – 19:30 

Goals  Achievements and reflections 

1. Preparing the SWOT analysis 

2. Resolving a merge conflict on our git 

3. Painting pieces for the robot.  

- Everybody gathered round our 
Raspberry Pi to discuss what to 
include into the SWOT analysis for 
our mechanisms.  

- An error with the merge conflict on 
the git has been solved rather quickly.  

- Several pieces for the robot’s chassis 
were painted with a silver color spray 
can. 

Details: 

The 3D Printer is making more pieces for the new 3D Printer. If you think about it a little, it's 
really ironic. Also, we realized that we don't have a 2D Printer.  

We painted several pieces for a robot chassis in a silvery sheen. 

Fixing the git problem was relatively quick, taking only half an hour. 
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Registered by yours truly, Diaconu Dragos Cristian (DragosDC) 

 

3D printing the pieces for the new 3D printer, up 

to industrial spec and yet quite fragile. Handle 

with care shall be plastered all over them and all 

over the laboratory for good measure. Sadly, care 

has gone on vacation, so trying to handle with her 

might result in breaking the 3D printed parts. 

 



 
Team Clockworks – RO108 

 

 

                                   

SciKids Competition and building the robot for Demos October 19, 2019 
 

Participants: Iercosan-Lucaci Alexandru, Ghizdavet Calin, Cristi Dobrin, Irina, Radu Preda, Mihai 

Costin, Diaconu Dragos, Stefan Tanasescu, Bogdan Cazacu 

Duration: 11:00 – 22:00 

Location: Mega mall, “Gheorghe Sincai” Highschool 

Details: 

1. We met at 11AM at Mega Mall to participate in the robotics competition organized by 

SciKids. One of our follower robots was programmed and somewhat functional. The 

other was programmed by Mihai Costin on the spot. At the competition our robots did 

not manage to finish the line and we decided that we should leave and go to Sincai 

Highschool to continue with our other tasks. 

2. Some internal issues of the team were brought up: Our progress this season is poor 

because of the lack of task splitting across departments and communication. We were 

tasked with finishing the mechanical and electrical part of the robot for demos until 9PM. 

3. Two of the side panels were painted, so we cleaned and painted the leftover two. While 

waiting for the paint to dry, we built the beams for assembling the chassis. After the paint 

dried, Alex measured and assembled the chain system to drive the wheels. All parts were 

put in the final assembly, except the Foundation gripper that could not be finished due to 

the 3mm drill bit breaking. After assembly, we realized that the robot is slightly above the 

allowed size. To fix this issue, plans were made to cut custom center profiles that are 

shorter than Tetrix beams. 

Registered by Iercosan-Lucaci Alexandru 

Goals Achievements and reflections 

Participate in the Lego Mindstorms line follower 

competition 

Our robot did not behave correctly, even after 

hours of tuning. 

Talking about team problems Bogdan Cazacu brought up a discussion about 

the lack of responsiveness and efficiency in our 

team. 

Start building the robot for Demos We managed to build the chassis and mount the 

lift arm on it. The robot is a few centimeters too 

thick and needs to be trimmed down to size. 

Most likely we will have to manufacture custom 

profiles using a drill. 
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Goals Achievements and reflections 

1. Finish building the chassis Cristi and Calin finished building the chassis 

 

Details: 

As there were problems with the chassis’s size from the previous day and with it being the main concern 

Crisit changed the location of the piece that held the two pieces of the chassis together in order to shorten 

it to a width that fit within the rulebook. The second problem was the chassis being able to flex as it was a 

U shape so in order to remedy that problem Calin cut down a REV profile and drilled a few holes which 

he used to secure the profile to the chassis in order to remedy the flex. 
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Fixed code problems, designed Dorel in Fusion360 October 23, 2019 

Participants:  Alexandru Iercosan; Ana Pintilie; Bogdan Matei; Calin Ghizdavet; Cristian Dobrin; 

Irina Costache; Iulia Tinca; Radu Preda; Theodor Paraschiva; Tudor Cioc 

Location: Colegiul Național “Gheorghe Șincai” 

Duration: 14:00–18:00 

Goals Achievements and reflections 

Fix angle calculations in the entire code base. 

Resolve issues with navigation towards 

skystones. Design Dorel and Dorel 2 in 

Fusion. 

 

Programming fixed the problems with the 

gyroscopes and wheel positioning on the 

robot by indiuvidually testing parts. 

They also revisited the code for skystone 

identification. 

Design created Dorel and Dorel 2 in fusion 

360 

Details: 

Goal 1:Fixed angle calculation in the entire the code base: done 

 Some angle calculations were written so that they would function on Dorel, which had 

issues with gyro orientation and wheel positioning. On the newer robot, these issues were fixed 

by testing each individual component by itself. Also, motors were not correctly mapped to their 

respective positions. 

Goal 2: Resolve issues with navigation towards skystones: in progress 

 After solving issues related to programming logic and making sure that the code flow was 

right, we started testing our program. Tensorflow recognition is not accurate, but we got decent 

readings. The only drawback is the refresh rate:Tensorflow seems to lose track of the object 

often and the robot behaves skippy during that period. On future meetings, we will try to 

improve this behaviour. 

Goal 3: Design Dorel and Dorel 2 in Fusion 360 

 Design created the CAD files for the older robots, and started documenting the process . 

Mihai Costin also taught the new members how to properly use Fusion 360. 

Registered by Theo 
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Programming the paralelogram gripper October 24, 2019 

 

Participants: Alex, Radu, Irina, Calin 

Location: Gheorghe Sincai highschool 

Duration: 14:00 - 16:00 

Goals Achievements and reflections 

Create program for using the gripper The program is almost done, except for a 

slight bug where the paralelogram does not 

descend fully. 

Fix light mechanical issues  Metal scratching sounds were fixed by 

adding bushings. 

The gears on the paralelogram were replaced 

with toothed gears and chain. 

Create a power supply for our hexapod A mini PC PSU was converted to a 12 volt 

power supply that can replace the dead 

battery. 

 

Details: 

1. Opening and closing the  gripper was a simple task to do, but we had to change the servo 

motor twice because the first and second were not suitable for the task (they were 

continous rotation servos, but we needed regular, positional servos). 

2. The paralelogram had some mechanical issues to solve, mainly the gears were slipping 

teeth and grinding against each other. To solve this problem, the gears were replaced 

with chain. After fixing the gears, metal scratching sounds were made by the robot when 

lifting the arm, which were fixed by adding bushings to joints. 

3. A small, 1U server power supply was converted to a battery for our Hexapod. We cut the 

connector on one end, crimped a 2 meter long cable and connected it to the hexapod. 

 

Registered by Alexandru Iercosan 
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Tying up loose ends around the lab, modifying the robot and its 
software, and applying the 5S Sorting System™ yet again. 

26 October,               
2019 

 

Participants: DragosDC, Calin, Cristi, Radu, Irina, Tudor, Ana Pintilie, Mihai Dutescu, Mihai 

Costin, Andrei, Eduard, Alexandra Suteu 

Location: Colegiul National Gheorghe Sincai, Robotics Laboratory 

Duration: 14:00 – 19:30 

Goals: Achievements & Reflections 
1. Modifying the dimensions of the robot 

 
2. Planning the final desgin of the 

contest robot 
 
 

3. Re-applying the 5S Sorting System™ 
 

4. Fix the stone detection system 
 
 

- The robot has been readjusted to new 
dimensions. It’s still in 3D, though… 
- The final design of the final robot for the 
final competition is something truly difficult 
to plan. One simple error and it’s all gone. We 
know that to err is human but does it also 
apply to robots? 
- The fabled 5S Sorting System™ was applied 
yet again, at DragosDC’s persistent insistence. 
The results were truly astounding… 
Cleanliness at its peak, the bane of the 
existence of mess. 
- Our robot has to detect stones, a job it 
surely doesn’t excel at. We’ll have to rectify 
this, and make our robot a lean, mean, stone-
detecting machine. 

 

Details: 
The dimensions of the robot have to be readjusted. Also, a slight programming error has 
triggered Alzheimer’s Dementia in our robot, and it started spinning around like a madman… I 
mean, mad-robot. 
What it was supposed to do actually… Well, our robot has to detect a stone and position itself 
relative to the stone. 
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We managed to fix the bugs that were present in the code. We started by analysing the code's 
behavour and after determining what was wrong, we fixed it. Then the code proved to be 
unstable and at certain positions of the stone, the code would go crazy and eventually crash. 
After much trial and error, the code was finally made stable. Then it was tried to adjust the PID 
constants since at small distances the robot would not react. There were tried some constants, 
but they resulted in sudden and strong movements which were imprecise. Because one of the 
phones was running out of battery, it was put to charge and the task of finding the constants 
was put off for another day. 
 
Alas, the laboratory is clean again. 1 point for cleanliness, 0 for disorderliness and mess. Well, 
it might be a 1 – 576 for us, because without DragosDC’s close and meticulous supervision, a 
mess will be inevitably made. 

 
 

 

Registered by yours truly, Diaconu Dragos Cristian (DragosDC) 
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Making Clockworks™ great again (and also working to make the robot 
function for the demo) 

30 October, 
2019 

Participants: DragosDC, Calin, Cristi, Radu, Irina, Iulia, Iza, Tudor, Ana Pintilie, Mihai Dutescu, 
Mihai Costin, Teo, Priscilla, Ioana, Alexandra Suteu, Matei Bogdan, Bogdan Cazacu 

Location: Colegiul National Gheorghe Sincai, Robotics Laboratory 

Duration: 14:00 – 19:30 

Goals  Achievements and reflections 
1. Making the proverbial engine of the 

team running like clockwork again 
2. Skystone detection software, and 

making the servos start working (also, 
coding the foundation-grabbing arms 
to function) 

3. Making a new phone holding 
mechanism (also known as a case) for 
the robot 

4. Errands outside of the lab (multiplying 
keys and buying the team some food) 

- DragosDC has been given team 
management responsibilities, as he proved 
being worthy of the title of assistant manager. 
- Radu, Tudor and Irina have worked hard and 
have tested even harder. The results are 
good, but good is not enough for 
Clockworks™. 
- The design team has designed (what else 
could’ve they been doing?). And design they 
did, the case was created, and documentation 
for this was created. 
- Cristi has multiplied the keys for the 
laboratory, and bought us some food. The 
specific chocolate bar DragosDC had 
requested was brought, which was much 
appreciated. 

Details: 

                                                  
Goal: Writing the code for the mechanism which will move the foundation 
  The code for the two servos was written in a class and then added to Mecanum TeleOp in 

In the spirit of 

Halloween, we 

have dressed our 

robot in a hippie 

costume.

DragosDC has been 

given leader 

responsibilities, 

after a talk with 

Bogdan Matei and 

Iulia. 
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order to be tested. It was observed that there were mechanical problems because the catching 
system was to big. After shortening the system, the code was tested. There were a few small 
errors which were fixed immediately. 
Goal: Testing to see the limits of Tensorflow. 
  6 stones were put on the floor on a line to see if Tensorflow will see them individually or as 
one. With normal lighting it barely saw them as one. Then a flashlight from a phone was used 
on them. Tensorflow saw them now individually. It was then tested a tower made of several 
stones with a basis of one stone and a tower of 2x2 stones. Both were seen as one stone 
when under flashlight, but in normal lighting, the 1x1 tower wasn't identified. 
Goal: Implementing DogeCV 
  Tudor tested the example code of DogeCV in the project and it failed to build. He tried to 
find out what went wrong and fix it, but failed. 

 
At the end, we made tower out of stones, put 
our mascot on it, the glasses, and took a group  
photo.        

 

Registered by yours truly, Diaconu Dragos Cristian (DragosDC) 
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Finishing the demo robot 2 October 2019 

 

Participants: Cristi, Calin, DragosDC, Theo, Matei, Andrei, Mihai D, Stefan, Alex, Sorin Geambei, 

Bogdan Matei, Bogdan Cazacu, Mira Minca, Alexandra Suteu 

Location: Gheorghe Sincai National College 

Goals and objectives Achievements and reflections 

1. Finishing the demo robot 

 

2. Making the holes of the new chassis 

fit  

The demo robot was finished with some time 

problems 

All of the components now properly fit in 

place 

 

Details: 

Cristi, Calin, Sorin and Alex finished the chassis much later than originally expected, mostly due 

to the super glue that was originally holding the 8mm axle. After a long day the robot was 

finished and ready for the demos. 

Mira held a meeting in which emotions were discussed between everybody. 

Mihai and Andrei used a file in order to widen the holes so that everything fit in place. 

 

 

Registered by Ghizdavet Calin 
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Programming the robot November 6, 2019 

 

Participants: Iercosan-Lucaci Alexandru, Ghizdavet Calin, Cristi Dobrin, Irina, Radu Preda, Mihai Costin, 

Diaconu Dragos, Bogdan Matei, Iulia Tincă, Isabela Tincă, Edi, Eva, Alexia, Luana, Theodor, Dimi, Priscila, 

Mihai Duțescu. 

Location: “Gheorghe Sincai” Highschool 

Duration: 14:00 – 20:00 

Goals Achievements and reflections 

1. Assembling the autonomous software. Start 

the development of the autonom code. 

We started writing the code for autonomous, but we 

have to add a lot functionalities 

2. Trying to use TensorFlow with the webcam. 

 

We solved an annoying problem related to the FTC 

Android Studio project 

3. Making a plan for the Engineering notebook 

and discuss random team problems. 

We are ready to start writing our Engineering 

notebook now. 

Details: 

1. We started by assemblying the game field and made a list of tasks which the robot has to do.  

Radu and Irina started to write the code for autonomous 

software after we established how it should behave. After 

that, each team member started working on his assigment. 

Irina began developing the code for the lifting and moving 

mechanism of the robot. She managed to finish it, but she 

didn't have time to write a test code in order to see if 

there are any bugs. We encountered some issues while 

trying to use the PID algorithm, but they are almost fixed 

as all we have to do is correct the constants used by the 

programme. Tudor continued to work on the DogeCv 

library. He managed to make the code not crash, but didn't 

made any further progress. Radu started to write the code 

for taking and moving the foundation. It had a lot of bugs, 

and there wasn't any important development.                                                                           

2. Tudor solved the problem faced while accessing webcam from the phone. Certainly, as we read on 

some FTC forums, it appears to be a common problem with the FTC app-version 5.2.It is believed 

that the problem occurred when native support for 64-bit devices was introduced with the latest 

release of the app. In August 2019, the Google Play store changed its requirements so that it will 

only allow apps in the store that include native support for 64-bit devices. There surely is an 

external library that is incorporated into the webcam portion of the software that is not 64-bit 



 
Team Clockworks – RO108 

 

 

                                   

compliant, so all we had to do was remove the flag for compiling with 64-bit support. 

    
3. We started by reading a journal that did win Think Award, our most wanted award,  then we 

wrote on the paper what we wanted our journal to look like. After that, we talked with our 

mechanics members about how the documentation part should look like and they actually started 

to write it and we were pleased with the beginning of it. 

Edi offered to have the task of checking the robot at the 

competition before every match to make sure everything is 

in place and there is no danger for the robot to deteriorate 

during the game. Also Maria took the task of designing the 

pieces, since she wants to join the design department. 

  

 

Registered by Tincă Isabela 
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Participating to CodeCamp November 9 2019 

 

Participants: Cristi, Alex, Calin, Irina, Iza, Radu, Dragos G, Dragos DC, Bogdan Matei, Bogdan 

Cazacu, Sorin Geambei, Alexandra Suteu 

Duration: 11:00-18:00 

Locations: Colegiul National “Gheorghe Sincai” and Marriott Grand Hotel 

Goals and objectives Achievements and reflections 

1. Present our team to the participants 

of CodeCamp  

2. Get to know the companies that had 

stands at the event 

A lot of people were interested in the team. 

 

Some of the companies presented significant 

interest in further contact  

Details: 

 At about 11 Alex and Radu went to Sincai in order to continue programming the robot, 

but, due to the upcoming elections. After a bit of panic due to us thinking that we weren’t going 

to be able to get the robots for CodeCamp from our workshop a plan was devised, so Alex and 

Radu spoke with one of the guards to accompany them in order to quickly get the robots. 

Thankfully, the strategy worked, and Cristi and his parents took the robots to Marriott by car. 

There, after talking to the staff a bit Calin, Cristi, Dragos DC, Dragos G, Alex and Iza went to eat 

with the free lunch ticket that was provided while Cristi’s parents watched over the stand. As 

they were leaving the restaurant Bogdan Cazacu and Irina went to eat while the others went to 

the stand in order to present the robots to anyone that might be interested. A lot of people came 

by and we presented our robots to them. Most were interested by Dorel and his ability to move 

in any direction and we explained the mecanum wheels to them. 
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 Some of our members at the team`s stand cutting stickers. 

 To our surprise, two high-school students manifested their interest to join the team. 

While this was happening Isa and DragosDC went to talk to the companies that had stands in 

order to establish visits and such. The most interested were Ubisoft, Metrosystems and 

Stefanini. 

 

 

 

← Some of our temmates at Pipedrive`s 

stand. 

 

After that, we all left and the robots 

remained with Bogdan Cazacu until 

Monday when the access in the school 

was permitted. Here’s what the 

participants had to say about the event: 
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Iulia: 

This event showed me how people can interact despite working in different fields. Every stand 

had a way in which it attracted people to it. Also, speaking with the people at the stands I 

learned interesting things but I also took part in interesting activities (a quiz, a puzzle and a 

bicycle that made a smoothie as you pedaled). The people that came to our stand showed us that 

interested people exist, which, although not knowing as much as we did could understand what 

explained to the about our robots. It was a pleasant experience and I hope we will participate to 

more such events in the future.” 

Calin: 

“I really enjoyed the event and despite being not a very sociable person I interacted with a lot of 

people and presented the team to them. I had a lot of fun, and everyone was really nice and 

interested in our team and what we do. Also, all the games and activities at the event made it a 

really mesmerizing and memorable experience which I won’t forget anytime soon. The interest 

everyone had was really motivating and inspiring and made everyone more motivated than they 

usually are. In really hope we have more such opportunities and get to participate to other 

similar events in the future.” 

Irina: 

“The event was organized in a hotel, an imposing place, where we were greeted with smiles by 

the coordinators. We had lots of fun exploring other stands and seeing the variety of jobs people 

had in this domain. We talked with lots of people about their contribution in the IT community, 

but we also introduced ourselves and let ourselves known. At the stands, there was a lot of free 

merchandise in form of puzzles, toys, smoothies which we were able to make by using a human 

powered bike blender, and much more. There were even raffles and quizzes through which you 

could earn various prizes. In the end, we managed to take a few photos with our newly found 

friends from the other stands.” 

Isa: 

“I am in general a sociable person, but even so, when it comes talking with strangers, I am 

definitely anxious and panicked, and today has helped me a lot with that.  One of our mentors, 

Bogdan, made us go and talk to other people from different companies, which made us feel more 

comfortable, even though we all hated it. In the end, we all humans and there is nothing to be 

cringed off, we had a lot of fun actually, we tool photos with them, laughed and even got small 

attentions, such as little presents. I hope we will take part more often to these kinds of events 

because we enjoyed ourselves.” 

DragosG: 
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“The experience at codecamp was amazing. We met many people that either presented 

something or that were interested in what we were doing and wanted to know more about it. 

The people that were promovating something were interesting and I enjoyed talking to them 

about stuff that they were presenting or just something that could interest us, because we were 

a robotics team. The experience was amazing and I hope we could go back to codecamp next 

year” 

DragosDC: 

“As a part of the marketing team, DragosDC has thoroughly enjoyed participating in the event. 

He coordinated the team successfully, and made sure everyone was up to FTC gracious 

professionalism standards. He and Izabela proceeded to go to spread awareness around 

CodeCamp 2019 using QR code stickers. We've got lots of new followers on social media after 

this marketing campaign, and talking to the representatives of many companies has widened our 

horizon business-wise.” 

Bogdan Matei: 

“There are only few days since Natie prin Educatie give us the opportunity to participate, as 
exposants, on Codecamp. 
I was reluctant that it's a good time for the team, because we don't have suct experience, but 
why not? 
So we try it. 
First issue was in the morning, when the members who want to make some programming arrive 
at the highschool, and was denied to enter. On that week-end, presidential election was 
organised, and our highschool was election center. 
But with some determination, they succeeded in entering the lab and pick-up the robots.  
Memo! We must have a list with all needed equipment. The guys didn’t pick up the battery 
chargers and tools. 
After that, all the good things began. Unfortunately, some personal issues kept me away for first 
period pf participation, but I arrived there after 2 hours after our team started the show. 
What I've seen there was a not-so-good place, somewhere outside of main area, but we succeed 
to transform that into a good part. We had space to show the robots, without a crowd around. 
second not-so-good thing was that our members don't have any experience on exhibitions, and 
did not know how to start a conversation with peoples there. The audience was not so friendly, 
almost everybody was IT peoples. 
We succeed to transform that to our advantage, and push the idea that some teenagers build 
and program robots. As soon as we push that idea, more and more peoples start to become 
interested on us. 
Also, when we push that idea to other exposants, we start to build a network of connections, 
and, for sure, we will build new opportunities for our team, but for the companies there. It's a 
win- win situation. 
As a conclusion, this participation was a positive one, and we will try to repeat it 
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Bogdan Cazacu: 
 
“CodeCamp...the one event to rule them all...Kidding! :) 
But in some way, CodeCamp was that one event that we all had a lot to learn from. 
But we had one question: how do we prepare ourselves for CodeCamp? So, we came up with a 
simple yet somewhat effective idea: stickers! Everybody love stickers right?  
That's what we were going in regards to marketing activities. But any activity has to have some 
performance indicators in some way, so we managed to find a service that combines our love for 
stickers with some statistics and we built our own QR code, sent it to print and viola! At the 
event we did the one thing that no one though of...placed a sticker in every bag! 
Then, we started spreading out going to over booths and try to exchange some contact 
info...while others had business cards, we had stickers! ^_^ It was a nice touch, something out of 
the ordinary and that set us apart from everyone. 
In terms of team cohesion, it turned out that even though we didn’t had much of an exposition 
experience before, everyone had something to learn from CodeCamp: the members had to 
interact with strangers effectively pulling them out of their comfort zones; i had to learn to think 
more outside the box and to improvise in terms of getting the team everything they need (see 
the qr codes as business cards + statistics for scans). 
Overall it was a positive experience for everyone and at the feedback session, there was an 
active interest in participating at even more events like this.” 
 
Sorin Geambei: 
 
“Yesterday I had the honor to participate in the 2019 Codecamp at JW Marriot. It was a long day 

for us, but we had a great time and made many new friends. We have made friends among 

companies like: Metro Systems, Ness Digital Engineering, Harman, IQST, Stefanini, Systematic, 

MindGeek. We described the activity within the FTC competition and what is needed to build a 

robot in this regard, and they in turn shared with us about the activities carried out at the 

companies where each of them works. we also introduced our trusted partner, ants Harry. Many 

of them played with her and were amazed at what she could do. We have decided to agree with 

our new friends to see us in the near future and maybe we can manage a collaboration with 

them. Also, many people present at the event were very interested in the FTC and robot 

competition, among them many teenagers. I shared with them ideas on how we built the robot 

and received many useful tips on how we could improve the robot's performance. We also 

presented to the public our new "invention", the Clockworks QR code sticker that leads to our 

official Facebook, Instagram and Youtube pages. I was pleasantly surprised by the fact that the 

world has been looking for us on social networks and the appreciations have increased 

considerably after this.” 

Registered by: Ghizdavet Calin 
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Discussing mechanisms and coding for the autonomous phase 

 

Participants : Dimi , Theo , Calin , Matei Bogadan , Mihai Costin, Sorin Geambei , Iercosan 

Alexandru , Radu Preda , Alexandra Suteu  

Duration: 14.00-17.00 

Location: C.N.G.S, Robotics Laboratory 

Goals and objectives  Achievements 

- discussing mechanisms and designs for 
the competition robot 

- further improving the code for the 
autonomous phase 

- we managed to come up with 4 
gripper ideas and 8 elevator ideas  

- we improved the code for the 
autonoumous phase 

 

Details 

1. Mechanisms and designs  

    We brainstormed 12 potential 

designs for the elevator and the 

gripper for the competition robot  

We also made SWOTs for some of 

these. 

 These are :  

● Dimi's gripper 

● Belt elevator 

● Threaded axle elevator 

● Calin's mechanism 

● Claw 

● dr4b 

● Threaded axle gripper 

● Wheel intake + elevator 

● Scissors 
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● Metallic band elevator 

● Hexagon 

● Sliders for the intake 

  

 

2.Improving autonomous phase code  

     We also improved the code for the autonomous phase, making the robot more stable and 

more precise. But, during breaks, we also had fun. 

   

  

Made by: Theo Paraschiva, formatted by yours truly, DragosDC 
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Visiting the Autovortex Hub November 15, 2019 

 

Participants: Călin, Cristi, Iulia, Mihai Costin, Teo, Tudor, Ana Pintilie, Radu, Sorin, Bogdan 

Cazacu, Alex, Alexandra Suteu. 

Location: Colegiul Național “Gheorghe Șincai” and Hub Autovortex 

Duration: 14:00–20:00 

Goals Achievements and reflections 

1. Meeting at our workshop to discuss our 
departure to  Hub Autovortex. 

 

 

2. Working and testing the robot for the 
demo organised by Quantum Robotics. 

We took the robot, phones and tools(without 
the chargers), thinking that we would return 
at Sincai after the visit(we didn’t). 

The programmers worked on the autonomous 
and Mihai Costin was testing the arm. 
Grabbing the pieces was not easy, as Mihai 
noticed in time, and the autonomous was 
working, but not good enough. 

 

Details: 

Goal 1: Meeting at our workshop to discuss our departure to Hub Autovortex. 

 

Cristi, Iulia, Mihai Costin, Tudor, Ana Pintilie, Radu, Bogdan Cazacu and Alex met at Colegiul 

Național “Gheorghe Șincai” to discuss the transportation of the robot to the Hub. Cristi and 

Mihai Costin decided to take the robot and some tools, since they thought that we would leave 

the robot at Colegiul Național “Gheorghe Șincai” for charging. Cristi, Mihai Costin, Iulia, Alex and 

the robot went to the Hub with Bogdan Cazacu, while Tudor, Ana, Radu, Călin, Sorin and Teo 

arrived there by subway. 

Goal 2: Working and testing the robot for the demo organised by Quantum Robotics. 

 

We entered the Hub and, since it was the first time being there for the most of us, we were 

amazed by it’s size. We talked to some members of the Autovortex team and set to work. At 

15:00, two more teams arrived, Cyclis and Cyclis Reloaded from Iasi and started to socialize with 

them. Mihai Costin was driving the robot on the track, trying to build towers. From time to time, 
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the Torquenado that was operating the arm was warming up, so we took breaks and let the 

programmers test the autonomous phase program, which was moving the foundation and parked 

under the bridge. We asked the other teams about their robots, which had some components 

made from wood. They told us that they designed their robot one month ago, and sice they 

knew someone who cutted wood shapes, they gave him the plans for their chassis. The mentors 

and Teo went to a gas station to get food, and when they did return, we discussed about the 

missing chargers and other more components and it was decided that Iza takes the battery 

charger and other components left behind, while the robot stays at Bogdan Cazacu. 

 

Registered by Cristi 
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Participating at the Quantum DEMO (and re-applying 5S in the 

laboratory back at Sincai) 

November 16, 2019 

Participants: Cristi, Alex, Calin, Isa, Radu, Dragos DC, Bogdan Matei, Bogdan Cazacu, Sorin 

Geambei, Mihai Costin, Călin Ghizdăveț, Cruceru Ioana, Tănăsescu Ștefan, Ionică Luana, Daria, 

Alexandra Suteu 

Duration: 9:30-17:00 

Locations: International School of Bucharest, Robotics Laboratory of the Gheorghe Sincai 

National College 

Goals and objectives Achievements and reflections 

1. Participate at the demo and socialize 

with the members of other teams (the 

plan is to make friends from within 

other teams, and talk about robotics 

and our FTC plans) 

2. Giving the laboratory a good scrub, 

and re-applying the fabled and 

legendary 5S Sorting System™ 

3. Having a debriefing session at the end 

of the day. 

- We met with a lot of people at the 

demo and had a lot of fun.  

- At the demo, we got the high score for 

the first round. Dorel performed really 

well, but a few quirks and issues were 

spotted for the Programming and the 

Mechanics departments to fix. 

- Sadly enough, Sorin’s requests to put 

our equipment, food and the robot  on 

different tables were ignored. 

Moderate catastrophe ensued when 

soda was spilled on the phones. 

- Thanks to the newbie programmer 

Daria and the Minute Master 

DragosDC the laboratory was 

thoroughly cleaned. The aluminum 

scraps filling the tables were 

permanently relocated to a nearby 

trash can. 

- We met up at a restaurant after both 

the cleaning and the demo were over, 

and ate like kings. The high score from 

today has to be celebrated for! 

   Details: 

 We met at around 9:30 am at the school and started to put together our ”stand”, even 

though we didn’t really have a lot of space, but we had a table and some chairs. As soon as we 

were settled, I already started to walk around and visit other team’s stands and take photos with 
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them. I was really happy to meet againg some of them, that were actually my friends from 

Nationals, and also happy to have a little chat with them to catch up a bit. We also exchanged 

stickers.  

 

Our teammates with Bionic Royals 

It was quite the nice experience, to analyze how full of emotion our team members were, 

even though it was just a demo and we had nothing to lose. Not yet… for the real FTC is looming 

on the horizon. 

 

The thoughts and feelings of our team 

Dragos Ghizdavet had this to say about the demo: “When the inspection came to check the 

robot they realized that the plates on the sides that hold the wheels are sharp so we put hot glue 

I also took Mihai with me when we had some free 

time, because he wants to apply for Dean’s List 

Award, and he wants to know more people in First 

Community. He is a really sociable person, to be 

honest, and he was quite happy to meet new 

people, since he never participated at a demo 

ever, let alone at Regionals or Nationals. A very 

nice thing we did, that we noticed no one else 

thought of, is that we took some interviews. Not 

just from our team members, but also from the 

mentor of Titans Team, since we are friends with 

him. 

 

 Here are two of our team members, Isa and 

Mihai Costin, at the Quantum Demo 
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on the sharp corners. They also told us that we had to have our team number on the robot and 

we didn’t have it. We didn’t have cable management done and all the wires were tangled. The 

autonomy code for a side was not done and we didn’t have time to make it then so we didn’t use 

the autonomy for the other side. Also the parallelogram was moving from side to side but that 

was fixed by maintaining the tension in the motor. The robot would sometimes drive itself 

sometimes after you would let go of the stick. The mechanics team didn’t tighten the screws and 

there were some loose ones. A chain fell due to the webcam wire or the bushing, and the gripper 

stopped working for a couple of minutes, because the cable disconnected. 

The experience at the demo from Quantum was great. The atmosphere was very friendly and 

you could interact with anyone and talk with them about robotics in general, everybody making 

part of a robotics team. There were any teams there and it was fun seeing everybody practicing 

before the matches that they would have or even play in the match. Everybody had to work 

together with the alliances that they had each match and brought them together as people. The 

demo was well taken care of and the Quantum team did a great job organizing they’re event and 

maintaining it. I hope they will do many demos in the future because they are amazing I would 

definitely go back.” 

According to Calin, another member of the mechanics department, “The demo experience was a 

bit different to what I was expecting, it was way more full of people and noisier than my 

expectations. Despite all of that however, I didn't really feel much pressure or anxiety, especially 

when compared to what I heard everyone else say. The experience was, I would say more of a 

learning one than anything else; it taught me there's no such thing as enough testing, with there 

always being unexpected failures or situations not previously accounted for: for instance our 

gripper worked in everything we threw at it, until in the first game it got disconnected. The other 

important thing I learned was that being part of the match isn't only about being able to control 

the robot well, it's also really important to have good game-sense and be able to react to 

anything that might happen quickly and efficiently. Overall it was an exhausting but really 

worthwhile experience.” 

Cristi Dobrin added: “The demo was quite an event. There were a lot of people, and we had 

discussions about robots and the qualifiers. During the qualifiers, I discovered the true goals of 

the game, opening my eyes on the possible strategies. People I met weren't just new, as I found 

out when I met an colleague from the 7th grade. Overall, I enjoyed the event as it was, and 

appreciated our presence there.” 

Isa’s perspective upon today is the following: 

“I would say the experience with the interviews was out of my comfort zone, but that’ll be a lie, 

because after the CodeCamp experience, socializing for me is much less uncomfortable. I also 

was really happy with what the robot could do and I was really proud of my teammates. Sure, the 
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robot could do better, but for a demo, it was enough and I am sure by the time we’ll have the 

Regionals, Dorel 2.0 will be perfect.” 

 

Sorin Geambei has this to say about the demo: 
 
“Yesterday we participated in our first demo of the 2019-2020 season of the FTC Skystone, 

organized by one of the winning teams last season, namely the Quantum team. It was an 

extraordinary experience, we were very happy to meet the teams with whom we have 

connected our beautiful friends last season: Experimento, WATT's UP, Quatum, Qube, Xeo, but 

also to make new friends in newly registered teams. We even did simple and small kind gestures, 

like borrowing a pen, or a pair of scissors, but we also borrowed our ONLY joystick we had there 

to WATT’s Up Team from Câmpulung, because they needed one in a match. For our first demo 

of the new season, our robot obtained an honorable place 11 out of 32 participating teams, 

succeeding at one point with the alliance team to obtain the first high score of the competition. 

Unfortunately the competition for us stopped here, failing to reach the semifinals, but we are 

very happy to find out what the value of our robot is at this moment. After the competition we 

all went to a restaurant where we talked about what happened at the contest In terms of 

programming, the robot had several problems. In the autonomous phase, the robot could only 

function on one side of the terrain, and on the side in which it could function it could've been 

improved. It could only move the foundation, but even there it couldn't always do it because of 

the initial position of the servos. In TeleOp mode, the robot could finish all the tasks. The 

irregular motion of the parallelogram's motor proved to be a problem for the driver since the 

scoring elements weren't well enough caught by the gripper. This lead to a low rate of putting 

the stones in the foundation. There was a problem with the stability of the rotation mechanism 

too, because the motor who rotated the system didn't hold its position, the mechanism was 

rotating due to inertia.” 

According to Luana Ionica, ” Since I first heard of programming and what it is really about, I 

wanted to learn more and maybe do this as a proper job. Clockworks made a huge difference for 

me. Since I am part of this team I am more motivated to learn new things and to apply them 

  

←This is Dorel 2.0, hard at work building the future 

of the Clockworks Team, and the future of 

humanity along with it 
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hands on, this making me believe more and more in the future I planned for myself. I think what I 

like the most about FTC is the atmosphere of the competition, atmosphere described perfectly in 

their motto: "Gracious Professionalism". 

Another member of the team, Cruceru Ioana, had this opinion: „This demo for me was something 

new that I had never experienced. Ever since I found out about the demo I couldn't wait to 

participate and I can say that it didn't disappoint me. I felt very good both in our team and among 

the others. The world was sociable and I really liked the team spirit I had. At first I had a few 

emotions, not participating in anything like that, but they went pretty fast when I saw the 

atmosphere there and I started to measure out. I really liked the atmosphere of the competition 

and I can hardly wait for the next ones.” 

Last but not least, we have Mihai Costin’s reflections: 

„ Looking back, what I can say for sure is that the demo has been tiring. I still have a sore throat 

from talking to the other teams' members, calling for my teammates when I encountered 

problems with the robot or congratulating everybody for the great jon they have done. Yet, I 

don't remember any moments when I felt like sitting or taking a break. I was so thrilled to help 

the others and test the robot and meet new people. Overall, it was a day to remember and it got 

me looking forward to future Demos or Qualifiers.” 

Back at the laboratory,… 

DragosDC and Daria Constantin have cleaned the laboratory and put everything in order. The 

tables were full of dust, aluminum and misplaced tools, waiting to be put back into perfect order. 

Also, we streamed the activity on a popular social media platform, got a few calls from team 

members, responded to messages, and most importantly, had fun!  

 

Registered by Isabela and yours truly, DragosDC 
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Writing and testing multiple programmes for 
autonomous  prior to demo 

20th november, 2019 

Participants:Ana,Tudor,Alex,Irina,Radu,Mihai,Dragos,Calin,Cristi,Mihai Costin 

Location: Colegiul National “Gheorghe Sincai 

Duration:13:00-20:00 

Goals Achievements and reflections 

1.Creating more programmes for autonomous  

 

2.Testing them 

 

3.Deciding a strategy for DEMO QUANTUM 

1.We have taken in consideration all the 
possible scenarios that might occure during a 
match 

2.We overcame some challenges related to 
the program  

3.Found some problems and fixed them 

4.We observed there were some hardware 
problems,anounced the mechanics and also 
tried to fix them by ourselves 

Details: 

Goal #1:.Creating more programs for autonomous    

 We have observed that each match is different and thee are a lot of factors that 

influence the way everything goes. One major factor is the robot from our alliance. We always 

have to take into consideration the capabilities of that robot and be prepared with an 

autonomous and TeleOp that would help us win as many points as possible. Today we have 

created 16 autonomous programs .Half of them are for the situation in which we are on the red 

team and the others for the blue team. Also ,we have taken into consideration the situation in 

which a mechanical problem would occur to our robot and prepared an autonomous in which the 

robot would only park under the brigde (emergency situations).We have prepared several 

scenarios and debated upon them. 

Goal#2:Testing them 

 It was already very late when we tested the program ,so we were very exhausted. 

However, we were so excited that we couldn't leave the robot just like that and go home and 

decided to test it. 
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 We met some challenges with the battery and the driver station. Due to the fact that the 

mechanics had to mode the expansion Hub so the we could use the gyroscope, there wasn't any 

more space for them and every time we tested the robot, they would fall and stop the test. We 

called the mechanics and asked for advice .After a few minutes, the problem was fixed. 

 The first test was a bit disappointing. The robot would just walk straight without 

stopping. We figured that we should put a timeout for it, but still didn’t fix the problem. 

After several tries we managed to fix the problem. 

 In the past weeks we have been trying to implement TensorFlow ,but have faced many 

difficulties .today, we focused on finding the problems in the code regarding the web camera and 

made as many test as possible. At the end of the day we weren't pleased with the result and 

decided to keep working on it on Friday. 

Goal#3:Deciding a plan for the demo 

 Since the demo was very close we started to make a plan. First of all we have decided all 

the scenarios for the robot and made sure everything was under control. 

 Second off all,we decided everyone's duties for Saturday. Each member was responsible 

for something and we had to be as organized as possible. We made a list with everything we 

were going to take with us and checked it multiple times. 

 

Registered by: Pintilie Ana 
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Training session at the FTC HUB 21 November 2019 

 

Participants: Calin, Irina, Mihai Dutescu, Mihai Costin, Alex, Iulia 

Location: FTC Hub 

Goals: Achievements and reflections 

1.Allowing Mihai Costin to train more with the 

robot 

-it was achieved a new record height of the tower 

made with the current robot of four stones + 

capstone 

 

Details: 

Goal 1: 

 After bringing the robot to the Hub, Mihai started training. After some minor changes in 

the code, Mihai and Alex managed to make a four stones high tower and then proceeded to put 

the capstone on it. Mihai continued to train. At the end of the meeting the robot was left to 

Mihai Dutescu. 

Participating at the Qube Demo 23 November, 
2019 

 

Location: Computer Science College Bucharest 

Participants: DragosDC, Daria, Irina, Luana, Mihai Costin, Mihai Dutescu, Maria, Andrei Codin, 

Tudor Cioc, Cristi 

Goals 
- Win as many matches as possible. 
- Make sure that the robot will work 

in an official competition. 
- Improve the handling of our robot, 

both autonomous and driver-
controlled. 

Achievements and reflections 
- Our first goal was simple enough, 

and luck had it so we won. 
- The robot will work in an official 

competition. Our goals are shifting 
to making it work better. 

- Several bugs in the code were fixed, 
after we tested the robot in both 
matches and pre-match testing. 
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Details: 
Here is how the demo matches went: 
 
Match 1 – We allied with RO188. They have a simple robot with no autonomous 
capabilities, but it is pretty fast. Its simplicity should equate to reliability. Out of the four 
robots, only ours had autonomous capabilities. Our robot moved the tray by itself. In the 
driver controlled part we encountered some issues. It worked for a few seconds, and then 
an USB cable disconnected, and the robot stopped working for the remaining match time. 
However, RO188 has managed to bring all of our team’s skystones to our side, and even 
managed to steal some of the other team’s. The other team’s points were scored by 
RO181, whose only achievement was parking in the endgame. 
The final score was 21 - 20, so we won the first match. 
Match 2 – Our ally was RO013. Yet again, we’re the only ones with autonomous. In the 
driver control period, one of the opponents had a hardware failure. We got unlucky again, 
because our robot disconnected from TLOP. It started moving by itself, without any of the 
buttons on the controller being pressed. We still managed to bring one skystone in our part 
field, and parked right after moving the tray, in the endgame. The score 36 – 0 for us. 
Match 3 – We allied with RO096. In the autonomous period, we only managed to park, 
while the allied robot moved the tray. This time, our robot moved by itself a bit less than 
previously, as a few programming bugs have been fixed. Something bad must’ve happened 
with our allied robot, because they got their gripper stuck above a skybridge. After the 
problem was fixed, both of our robot have scored three skystones in total. Our human 
player broke a rule by lifting the capstone off the area after putting there. Luckily for us, 
since it was a demo, it did not result in a penalty. The score was 49 – 16. We have won for 
the third time. 
Match 4 – Our ally this match was RO077. Our robot successfully parked under the 
skybridge during the autonomous period. Together with our teammates, we built a 3 
stone-high tower, a skystone high-rise, if you will. Everything went well, including the 
score. 44 – 5 is definitely great, and marks our fourth win in a row. 
 
Our opinions and stories for today: 
 
Even though the member limit is 10, only 8 of us arrived. We invited Tudor Cioc and Cristi, 
and they joined our valiant struggle. Together we finished the demo undefeated. All of the 
problems encountered along the way were fixed, and met other teams, making sure that 
every movement we made is Graciously Professional™. 
Cristi and Tudor had no badges for the demo, but a marker and two old ones were enough 
for a solution to be found. Irina made sure that the code was implemented correctly, and 
that the code itself was alright. DragosDC ran errands around the place, from bringing food 
to filming and taking photos. Daria helped with the minute by jotting down the events of 
each match. 
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         ↓ Luana and Irina fixing a few bugs in the robot’s code 

 
 
       ↓ Observing the other teams’ robots 

 
 

DragosDC and Maria scouted at every stand, taking notes and drawing every single 

adversary robot, in order to see and adapt for their tactics. 

 



 
Team Clockworks – RO108 

 

 

                                   

 
 

 
  

Registered by your truly, DragosDC, with the help of Daria 
 

 

← Our robot, Dorel 2.0, being tested 

on the playing field 
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Having a coaching session with Mira after a long time and discussing 

mechanisms for the robot 

27 November, 

2019 

 

Location: National College „Gheorghe Șincai’’ 

Participants: Dimi, Theo, Mihai Duțescu, Mihai Costin, Călin, Eduard, Daria, Isabela, Priscila, Mira, 

Bogdan Matei, Alexandra Șuteu. 

Goals 

- Have a chat with Mira because we 

didn’t talk in a very long period of 

time. 

- Deciding what mechansims we 
should put on the robot. 

Achievements and reflections 

- Our communication is visibly 

improved and we look much more 

like a team, so we are glad our  

progress is obvious. 

- We have an idea of what the robot 

should look like. 

 

Details: 

The meeting with Mira 

She asked us who would we ask for direction on the street, Iohannis or Mr. Bean, the 

character, not the actor and then why we would choose either of those characters. We 

also talked about about expressing our feelings, how open we are with each other and how 

we act when we are happy. We came to the conclusion that our team often associates the 

manifestations of its happiness with being childish and irresponsible. We also talked about 

how happy we are in our Robotics Club. After this she asked : "If you aren't happy, why do 

you still come here?" But we just joked around and brushed the question of, so just like 

that we were asked how we could maintain work productivity. We came to the conclusion 

that the most important factor in work productivity is to have social interactions even if 

you are a little uncomfortable with what you are doing. After a while she sincerely asked us 

what she could possibly  do to make us be happier here. And that’s when we discussed 

whether we understand or not what we are asked to do here and what frustrations we 

have, about our schedule, our rules etc. 

In the end, we came to the conclusion that our love for  robotics brings us here, despite our 

differences. 
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← Mira and the others 

 

 

 

 

 

 

 

 

← Every member talking about 

their ideas, opinions and 

feelings. 
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Discussing the mechanisms on the robot. 

 

 As we had previously decided, we took our time after the Demos to completely 

discuss new design ideas and put them together in order to get a robot worthy of 

competing against the best in our country and worldwide. Right from the beginning, we 

knew we needed separate mechanisms for intake and outtake and we had multiple reasons 

to back up our decisions. Firstly, the intake would give us significantly more freedom when 

collecting Stones, as we would no longer need to line up in a certain way, therefor saving a 

lot of time. Secondly, storing a Stone inside the robot meant that we no longer had the risk 

of making it turn sideways by accident, meaning we could no longer use it to build.  

 The discussion started with the intake. Having the starting chassis beside us, we set 

up the needed space by moving an axle and deciding to mount both of the Control Hubs on 

the sides. At the same time, we followed the example of other teams and went for a 

CapStone on the robot at the beginning of the match, in order to score an extra point when 

building by adding it onto the final building Stone that would be stored in the robot.  

  

 As a concept, we planned on using four AndyMark compliant wheels, two on each 

side. We also discussed having a ramp to ease the intake, but we left it optional as it was 

not an emergency. The shape was though as a cone, or rather a triangle that would become 

thinner closer to the robot to allow us to grab the Stones from multiple angles. Our mentor 

Matei Bogdan brought up the idea of finding a way to pick up even the ones that were 
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tipped over but we did not prioritize it in order to focus on more realistic scenarios of 

scoring points. Nonetheless, we are still thinking about that possibility and we will see what 

comes of it in the future.  

Following the discussion, we passed on to the outtake, which we divided into two major 

branches: gripper and height (for the gripper). For the first one, we decided to keep our 

Geometric Gripper Design, as it had been quite reliable throughout the trials of the Demos. 

 

 The harder part was settling on a lifting mechanism. The first idea discussed was 

having two sliders, one on each side of the robot, and having them go up at the same time. 

With the proper ones (bought from a reliable source) that would be our most reliable 

choice. At the same time, we had the option to make some on our own, using bearings, as 

Alex had shown us.  

 Although the subject is still open to discussion our our next meeting, we clarified 

the connection between the gripper and the lift: something similar to a swing mechanism, 

controlled by two syncing servos, acting, as we would call it, like a pseudo-paralelogram. 

 In the end, we decided that in our next meeting we would come with the intake 3D 

sketch done so we can continue our discussions.  

 

Registered by Isabela, Theo and Luana 
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Preparing to make the clockworks.ro site 30 November 

2019 

 

Participants: Bogdan Cazacu, Sorin Geambei, Francisc, Isa, Tudor, Daria, Radu, Mihai Dutescu, 

Andrei Codin, Stefan Tanasescu, Cruceru Ioana, Dragos DC, Petre Matei, Theo, Alex, Alexandra 

Suteu. 

Location: National College ‘’Gheorghe Sincai ‘’, Robotics laboratory 

Goals Achievements 

- Preparing the base design for the 

clockworks.ro website. 

- Installing Android Studio on Daria’s laptop. 

- Starting documenting OpenCV for 

implementing detection of skystone. 

 

- The design is ready and it will be 

implemented in the following days. 

- The programming environment was 

succsesfully installed. 

- The detection of skystone was tested. 

 

Details: 

We met and discussed about a new project, a series of experience exchange between mentors, 

together with Francisc from Team Titans. Francisc and our team members introduced 

themselves, so we could get to now eachother better. Afterwards, we did some cleaning in the 

laboratory, where we filmed a short video about the project, of course, challenging other 

teams too. The video will shortly be posted on our social media accounts. 

 

Andrei and Mihai 

working 

 

A very important activity that happened today, was preparing a design for our team’s website. 

We created a base design that we asked the team members opinions for and that will be 
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implemented in short time. We came with a text that talks about our team and that will fit the 

image of the site. 

For the upcoming National Day of Romania, we created a photo of Dorel and the Romanian flag 

that will be posted tomorrow on social media. Of course, we had a lot of fun making the photo of 

our robot and the flag, as we kept failing at creating the photo in GIMP. 

 

 

 

 

 

 

 

 

 

Our teammates talking with Francisc 

Discussing our new project 

 

In the programming department, with the help of Radu 

and Alex, Daria installed Android Studio on her laptop in 

order to be able to work in a programming environment, 

then, it was tested. Also, Tudor started documenting 

OpenCV for implementing detection of skystone. 

While this was happening, in the laboratory, Andrei 

Codin and Mihai Dutescu tried, even though it wasn’t 

exactly conclusive, to make a few aluminium bars work 

with liniar bearings as they should, for the 3D printer. 

Registered by Daria, this being her first minute, done with some help from DragosDC 
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Starting improving the robot 7th November 2019 
 

Participants: Mihai, Cristi, Radu, Dragos G, Dragos DC, Isa, Irina, Alex, Calin, Luana, Andrei Codin, 

Alexandra, Sorin 

Location: Colegiul National ,,Gheorghe Sincai” 

Duration: 14:00-20:00 

Goals  Achievements and reflections 
1. Building the new 3D printer 

 
 

2. Integrate the mathematical 
model of the robot in the 
odometry simulator 
 

3. Starting the programing 
documentation 
 
 
 

4. Start the design for regionals 
robot 
 

5. Verifying all the other minutes  
 
     
       6. Printing t-shape nuts 

The 3D printed parts fit on to the 
printer but they are a bit to small. 
 
The mathematical problem was 
improved. 
 
 
It was written the overview and the 
explanation for the code for mecanum 
wheels. 
 
 
A conception intake mechanism was 
designed 
 
All the minutes are now corrected and 
well written  
The print failed because the printer is 
suffering from under extrusion  

 

Goal 1: Building the new 3D printer: 

 Alex and Andrei Codin started building the new 3D printer, but when they were putting 

everything together they realized that the pieces were smaller then they needed to be and 

wouldn’t fit properly. They said they would have to take them off and reinstall some bigger 

pieces.  
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   ← The frame of the 3D Printer 

Goal 2:  Integrate the mathematical model of the robot in the odometry simulator: 

The mathematical model was improved by fixing the formula for calculating its direction. Then 

the model was transferred to the project and the java class was rewritten to fit the interface 

used. 

Goal 3: Starting the programing documentation: 

It was made a list with the key points and writing began. It was written the overview and the 

explanation for the code for mecanum wheels. Here it was added a diagram of the forces created 

by the wheels, but will need rework since an important thing was forgotten in designing it. 

Goal 4: Start the design for regionals robot: 

Mihai started doing the cad model for the robot intake mechanism in Creo. 

Goal 5: Verifying all the other minutes: 

DragosDC and Isa opened all of the other minutes and verified all of them to see if they are 

correct. 

Goal 6: 3D printing t-shaped nuts: 

Alex sent a gcode on slack, asking someone to print the gcode because he was not there, but 

unfortunately the print failed, because the printer sufferes from under extrusion. 

Registered by Ghizdavet Dragos 
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Motivation for the team   14 December, 

2019 

 

Participants: Dragos DC , Radu Preda, Calin ,Andrei, Cristi, Eduard, Irina ,Iulia ,Alex ,Francisc, 

Bogdan 

Location: Colegiul National Gheorghe Sincai, Robotics Laboratory 

Duration: 14:00 – 19:30 

Goals  Achievements and reflections 

1. Constructing the 3D printer, part by part ; 

2. Ending the documentation ; 

3. Cleaning the laboratory; 

4. Having a conversation with the mentors; 

 

 

We cleaned the laboratory , we applied 5S . 
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Details: 

Goal 1: Andrei ,Alex, Codin and Cristi worked on the 3D printer.They assembled the 

aluminum extruded platform on which the printing bed stands and fit them in the frame to 

make sure they have the right size. They screwed the trapezoidal nuts for the z axis. Also 

cutting a lot of screws was needed. 
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Goal 2: Radu and Irina tried to end the documentation. 

.  

↑    Printer parts and joints 

↓ The 3D Printer frame, ready for action 
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Goal 3: We tried to clean the tables, to organize everything and to put things in order. We 

put all the tools on one shelf and all the materials  on another shelf and we didn’t touch 

Andrei Codin’s work table. 

 

Goal 4: We had a conversation with our mentors. Francisc (member of the Titan team) had a 

speech 

while Bogdan was working on his computer. Francisc motivated our team and  gave us tips to 

improve our team working. 

 

 

 
Registered by, Eduard. 
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Assembling our new 3D printer and learning more about odometry  

 

18 December, 2019  

 

 

Participants: Luana Ionica, Andrei Codin, Radu Preda, Mihai Dutescu, Mihai Costin, Tudor Cioc, Bogdan 

Matei, Irina Costache.  

Location: Robotics Laboratory, National College „Gheorghe Șincai’’  

Goals Achievements and reflections 

- Learning more about odometry 
- Finishing assembling the new 3D printer 

- Now, with Alex's help and a little individual 
study, we know a lot more about odometry and we 

are a step closer to achieving our goal.  

- The new 3D printer is almost finished and ready 
to be used.   

 

Details: Regarding the new 3D printer, we finished assembling axis x and y. As for the z axis we came to 

the conclusion that a trapezoidal nut that was supposed to move it doesn't match the trapezoidal screw. 

Meanwhile, in the programming department, we watched a few youtube videos about odometry to be able 

to understand it better, then we took the odometry code from the wizards.exe team and implemented it in 

the odometry simulator. We also had a chat with Matei Bogdan about different subjects that will help us 

in the future. 

 

Registered by Luana 
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Preparing the shopping list and testing the 3D printer 28 Dec, 2019 

 

Participants: Irina, Dragos, DragosDC, Calin, Cristi, Alex, Alexandra Suteu 

Location: Robotics Laboratory, “Gheorghe Sincai” National College 

 

Goals Achievements 

1. Testing the custom 3D printer 
 

2. Creating the shopping list 
 

 
3. Having fun while doing the former two 

goals 

1. We worked out some problems in OctoPrint, 
and the problem was that we didn’t notice the 
existence of a refresh list button.  
2. Using the new robot design rendered by 
FreeCAD, we made a shopping list. 
3. Fun is waiting around every corner, we just 
have to find it. 

 

Details: 

Goal 1 After much trial and error including a laptop restart and a cold restart of the 3D printer, 

we found out that a list refresh button exists in OctoPrint. Simply amazing! The settings used 

when slicing with Cure are subject to change, but they have been included here nonetheless. 

More testing is required, and after that DragosDC can start work on an instruction manual for 

the 3D Printer. The Cura slicing settings are but one of the things that have to be improved. 
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Using the 3D printer is simple by following the instructions above and uploading the sliced 

.gcode file to the 3D printer using its local site, OctoPrint, through its IP address. The printer 

head and bed must be heated before use, and the latter has to have blue tape on it (the printer’s 

sensors are finicky when touching the printer bed). 

 

 

We printed the following: 

- A test model (an owl), whose details were slightly 
contorted by the printer head not having its fan on. 

- A 3DS Stylus, which took 4 minutes to make. The 
true problem was slicing its .stl file with Cura, then 
uploading it to the Printer using OctoPrint. We used 
experimental printer settings when slicing, and 
OctoPrint was acting up. The bed was heated to 55 
degrees Celsius, and the printer head to 220 
degrees. According to Alex, these are the optimal 
printing temperatures.  

- The next print however was the insurmountable task 
the 3D printer was dreading. A small Hornet figurine. 
This test was failed by the old 3d printer, but how 
will this one fare? Alex went all out with the 3D 
supports in Cura, even adding highly experimental 
ones. In the end, after 50 minutes of labor, the 
figurine was made. Albeit extremely fragile, due to its 
size, the print was able to provide insight on how the 
settings of the printer should be tweaked in the 
future, and what it’s currently capable of. 
The printer settings to the left might be changed as 

well. 
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Goal 2  

 

 

 

 

Goal 3 We had fun doing these things and talking about all sort of things and played some games 

together. By this I mean that we played a certain popular mobile game in local multiplayer, and 

tried applying teamwork in a digital environment. 

 

Registered by yours truly, DragosDC, with the help of Dragos 

We started making the shopping list using the 

cad model of the new robot so that we could 

get the good pieces and we soon found out that 

some of the pieces were expensive and the total 

was around 900-1000$. DragosDC, forever to 

be annoyed by his own doubts, suggested 

buying extra parts, so we had spares in case 

something broke. 

    

<~ Meeting to discuss the shopping list and its 

endless intricacy of details 

 

 

<~ This is the shopping list; consider it still in 

beta, we’ve still got some work to do on it.
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Preparing to build the robot, and further testing of the 3D printer 4 January, 2020 

 

Location: Colegiul Național Gheorghe Sincai, Robotics Laboratory 

Duration: 14:00-18:00 

Participants: Ionica Luana, Iercosan Alexandru, Codin Andrei, Cioc Tudor, Ghizdavet Calin, 

Diaconu Dragos, Ghizdavet Dragos, Preda Radu, Alexandru Suteu 

Goals 

- Doing further testing of the 3D 

printer. 

- Studying a new library Alex told 

us about. 

- Finishing the robot în Creo. 

Achievements and reflections 

-            We started printing some parts to 

see if our new printer is able to execute the 

comand. 

- We examined the code Alex gave us, 

learning more about how to identify a 

skystone. 

- The robot is now almost finished în 

Creo and everyone is excited to start 

building the actual one. 

 

Details: 

We wanted to know if our new 3D printer is capable of printing large pieces, so we tried 

doing just that. The test turned out to be a success and we are really happy about that. 

Once finished, we all examined the Creo scheme of our robot. Once the parts that we 

need will be delivered to us, we can start working on the actual robot. Everyone is excited 

to do that. 

DragosDC continued to work on the 3D printer. They will get to a perfect set of settings 

eventually. A print has been started, a few items of DragosDC’s choosing including a 

Nintendo Switch Stand, and they’ll be retrieved in the coming days. 
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<- A regular stone and a skystone. We’ll test 

how well our stone detection program works on 

them. 

 

 

Registered by Luana. 

 

 

 

 

DragosDC, Alex and Dragos 

discussing the settings to be used 

with the model in Cura           -> 

 

 

 

<- The latest model of the 

robot, in Creo 
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Further testing of the 3D printer  6 January, 2020 

Participants: DragosDC 

Location: Colegiul National Gheorghe Sincai, Robotics Laboratory 

Duration: 10:35 – 10:45 

Goals  Achievements and reflections 
1. Safely take the 3D printed parts from 

the 3D printer 
 
 

2. Assess the capability of the 3D printer 
to print tall things (long on the Z axis) 

1. DragosDC took the 3D printed parts right 
off, without even damaging the blue tape, 
letting it be used again. The tape had a 
slight overlap, which was visible in the 
perimeter of the print, but wasn’t 
anything to worry about. 

2. Despite being tall, the 3D printer finished 
the prints quite well. This test is a 
success. 

Details: 

 

 
   

Registered by yours truly, Diaconu Dragos Cristian (DragosDC) 

← The 3D prints are a Nintendo Switch Stand, a Nerf reflex 

sight and an attachment rail. The stand and the sight were 

positioned vertically in Cura before slicing; this was done 

so we could test the printer’s ability to create tall items. 

These are the attachments on a Nerf Stryfe, the reflex sight 

↓           
being on the top rail and the extra rail mounted on the 

side. There’s also the Switch on the stand, playing the 

indie hit Hollow Knight with the Joy-Cons by its side. 
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Cleaning the workshop, printing some components, adding motors to the 

new chassis, testing the BlueJay library 

January 11, 2020 

Participants: Alex, Mihai D, Andrei, Mihai C, Cristi, DragosDC, Radu, Luana, Sorin, Tudor, 

Alexandra Suteu 

Location: Colegiul National Gheorghe Sincai 

Duration: 14:00-21:10 

Goals  Achievements and reflections 

Cleaning the workshop 

 

 

Add some Rev motors on the new chassis 

 

Printing the supports for the odometers and 

some chain mails for Bogdan Matei 

 

Testing the BlueJay library 

After cleaning the workshop, we were a bit 

shocked with the results and decided from 

now on that if the workshop isn’t cleaned 

after each meeting, all the participants will get 

a warning. 

Mihai D and Mihai C mounted the Rev motors 

from Dorel 2 to the new chassis. 

Alex and Andrei worked on printing the 

supports for the odometers and some chain 

mails for Bogdan Matei on the new 3D printer 

they have built. 

Radu and Luana worked on the library, finding 

some bugs that were fixed with help from 

Alex. 

 

Details: 

Goal 1: Cleaning the workshop 

 

Since there wasn’t any work that involved a mess to be done, Cristi, Dragos DC, Mihai and 

Andrei decided that they should start cleaning the workshop. At the end, the table with the vise 

and the table with the new 3D printer were cleaned and the shelves were more organized. Then 

it was decided with Sorin that the workshop should be cleaned at every meeting by its 

participants, or else all the participants present at that meeting will receive a warning. 
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Here are some photos of the workshop when we finished: 
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Goal 2: Add some Rev motors on the new chassis 

 

Mihai C and Mihai D started to work on the new chassis, first attaching the components that we 

had, which were the Rev motors. The motors were added to some slots made for them in the 

design of the robot. They finished the task after we cleaned the workshop, working on the table 

with the vise.  

 

Goal 3: Printing the supports for the odometers and some chain mails for Bogdan Matei 

 

When Alex arrived, he and Andrei worked on printing the supports for the odometers and retry 

to print some chain mails which Bogdan Matei asked for, since the last time the chain mails were 

printed the printer had some trouble with feeding the filament. 

 

Goal 4: Testing the BlueJay Library 

 

Radu and Luana continued testing the BlueJay library to see if it can detect the sky stone from 

the initial position of the robot, and it was observed that the app sometimes crashes. It was 

considered that it was due to a lack of memory and some code was written to free memory. If 

the amount of free memory was below an arbitrary amount of memory considered big enough, 

than the problem may be solved. It didn't work and there were other possibilities taken into 

account, but when tested, none proved to be the problem. Alex arrived and showed how to use 

the debugger and how to monitor the amount of free memory during runtime. Using these tools 

there were observed 2 errors which alternated that closed the app no matter if it was detecting 

stones, sky stones, the foundations, all or none. The first was due to a lack of memory and the 

second was basically a null pointer exception. The first error always gave the same amount of 

memory needed so the code was modified to check if that amount was free and if not, to free it. 

This solved both errors and the app stopped crashing 

 

Registered by: Cristi January 11, 2020 
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Further testing of the 3D printer   13 January, 2019 

Participants: DragosDC, Maria Enculescu, Cristi, Alex, Alexandra Suteu 

Location: Colegiul National Gheorghe Sincai, Robotics Laboratory 

Duration: 8:30 – 17:00 

Goals  Achievements and reflections 

1. Taking the finished prints off the 

printer bed and reviewing them. 

 

2. Finding and fixing issues of the 

printer 

 

 

 

3. Placing more prints to be printed 

- The finished parts were 4 odometer 

supports and 10 chain pieces. Layer 

shifting absolutely destroyed them. 

- Some perceptive team members back 

home theorized that overheating of 

the motherboard and power supplies 

was causing issues, so two new fans 

have been installed, along with a 

warning to not stick any fingers in 

them. 

- We printed a bowden support (and 

replaced the tape formerly acting as a 

support) and a few other parts. After 

this, a desk organizer and a personal 

print of DragosDC’s are being made. 

Details: 

DragosDC and Maria Enculescu have arrived at the first day of school after the winter 

holidays. The first class hour of the first day was nicely occupied with robotics. With 

permission from the music teacher, the two went to take parts of the printer and put another 

print.  

 

 

 

 

 

 

<- These are the parts, the failure is clearly 

observable. The phenomenon known as layer 

shift is visible; from a layer forward the printer 

has moved the entire layer by a few 

centimeters. 

That is not the only anomaly; some pieces had 

black marks on them, which seem to be caused 

by temperature. 

Abnormalities ensue when DragosDC used the 

load and print command; some filament was 

pushed in the way of the sensor, causing a  
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G28 failure. DragosDC reacted quickly, as the bed was pushing into the hotend, by 

disconnecting the printer from the power supply. In an hour, Alex, who had a free day, came 

to help. He showed DragosDC how to perform a G28 failure recovery, and started diagnosing 

issues. First, the layer shift and the assumed overheating. The power supply and motherboard 

were each given a fan, though the bowden would also need a cooling system. This, along with 

manually moving the printer bed down and thus fixing the G28 crash, seemed to have been 

more than a fix; the printing quality actually improved. 

Alex stayed to print the additional parts and think of a few improvements which will be done 

on Wednesday. The printing quality is astounding, as seen in the following photos: 

 

 

Registered by yours truly, DragosDC 
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The epic 3D printing saga continues…  14 January, 2019 

Participants: DragosDC, Maria Enculescu, Alex, Alexandra Suteu 

Location: Colegiul National Gheorghe Sincai, Robotics Laboratory 

Duration: 9:00 – 18:00 

Goals  Achievements and reflections 
1. Take off the finished prints from 

yesterday. 
 

2. Configure OctoPrint to work 
wirelessly 

1. The desk organizer that DragosDC 
printed was nothing short of 
gorgeous. It was simply perfect, not 
one imperfection. 

2. OctoPrint is… well, fragile. The secret 
url leading to it broke after a few 
hours, the cause of which shall be 
determined tomorrow. 

Details: 

DragosDC and Maria did the usual; have spare time, use spare time. In literally every break, 
they went to the Laboratory, relentlessly checking the anomalous printer and its sometimes 
abnormal behavior. First break, take the printed organizer off. If only poor DragosDC knew 
how to put a skirt perimeter on a print in Cura; the default brim perimeter got it stuck to the 
printer bed. Alex suggested a knife. 
 

 

 
Registered by yours truly, Diaconu Dragos Cristian (DragosDC) 
 

Second break, take the prints off, FOR GOOD. Maria proved worthy 
in taking the organizer off with a knife, and then she and DragosDC 
prepared it for a photo; with every single marker or thing even 
remotely resembling a marker. Neat, isn’t it? Bogdan Matei and Sorin 
agreed. 
 
Third break, the 20 minute one. Sadly, both DragosDC and Maria ran 
through the whole Sincai after some schedule-related confusion. 
DragosDC then tried using OctoPrint, but it was not working, not 
even after a restart. 
Fourth break, OctoPrint finally works, and the endstoppers are being 
made. 
 
Fifth break, truly uneventful. The print is progressing. 
 

           

Sixth break, Alex arrived. Finally! The print progressed perfectly 

until the end. In the meanwhile, our resident master engineer 

(Alex) made the webcam work, and had it transmit live feed of 

the print, which can be accessed through an url that yours truly 

shall not disclose. After hours of trial and error, the printer is 

becoming even better. A new printer bed is but one of the new 

features. There’s also a new home position! 
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Discussing important tasks and ideas for FTC  15 January, 2020 

 

Participants: DragosDC, Maria Enculescu, Isabela, Alexandra Suteu, Mihai Costin, Bogdan Matei, 
Radu, Irina, Daria, Tudor, Cristi. 

Location: Colegiul National Gheorghe Sincai, Robotics Laboratory 

Duration: 14:00 – 18:00 

Goals  Achievements and reflections 

 Finding good ideas for FTC 
competition days and giving deadlines 
for the engineering notebook 
documentations. 

 Merging the odometry code into the 
main project. 

 Further work and examination upon 
the 3D Printer 

 We came up with a lot of fun ideas 
and we are excited to put them in 
practice. 

 DragosDC is continuing his ever so 
valiant quest in  

 

Details: 

- The contest is coming up, and the time until then goes by really quick, so it was about 
time we decided when our Engineering Notebook will be ready and what ideas we 
have for making our stand better. The deadline for our programming documentation is 
February 1st and the deadline for our design documentation is January 18th. And the 
journal itself must be written on 3rd March and ready to  be printed. Besides that, we 
also discussed about the contest itself, and what should we do to attract more people 
at our stand, besides the coffee which always made them happy. So we did a 
brainstorming and put some ideas on the board, which we hope we`ll be able to put in 
practice. There was also a decision regarding our hashtag "#vreausafiuprintesa" and we 
found a boy who offered to dress as a princess and be our stand mascot, we thought 
it`ll be fun and cute to have that, regarding there is a "mascot dance" at the nationals, 
of course, if we make it there. Overall, we talked about regionals, nationals, and our 
marketing plan for the team`s promotion. And on the technical side, there have been 
discussions about how Dorel, our robot will look and what else we should bring at our 
stand (such as our hexapod or 3D printed stuff).    

- DragosDC, together with Alex, have continued perfecting the 3D Printer. Now 
OctoPrint (complete with a webcam) is accessible through an AWS server. Several 
parts for the printer are being printed (such is the irony of life). 
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OUR FTC STAND IDEAS. 

Goal 2: 
We introduced the two models we had for calculating the odometry from the simulator 
into the main project. Two new TeleOp modes were created to test them: one was made 
to test that the data was transferred correctly between the classes and the main program. 
The other was made in advance from MecanumTeleOp to test the odometry in a more 
realistic setting. Only the first TeleOp was used and it was determined that the data was 
correctly transferred between the the two java classes. 
 

 

 

← OUR PROGRAMMING MEMBERS 
WORKING 

 

 

 

 

 

 

Registered by Isabela T. 
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Starting to build the robot  24 January 2020 

Participants: Alex, Andrei, Mihai Dutescu, Mihai Costin, Calin, Luana, Dragos Ghizdavet, Radu, 

Alexandra Suteu   

Location: Colegiul National Gheorghe Sincai, Robotics Laboratory 

Duration: 14:00 – 17:00 

Goals  Achievements and reflections 

1. Make the custom acrylic sheet for the 
stones 
 

2. 3D print some parts 
 

3. Test the odometry  

The sheet was made first try, with very little 

complications. 

We didn’t manage to print them because of some printer 

problems, which we managed to identify in the end. 

The odometry had good results, as precise as 3%. 

Details: 

Goal 1: Make the custom acrylic sheet for the stones 

 Mihai Dutescu and Calin bent a sheet of acrylic using a heat-

gun and some isolating material. The piece was done first try, only 

needing a bit of tweaking. However, it couldn’t be tested seeing as 

the compliant wheels hadn’t arrived and the core hex motors weren’t 

mounted because the mounts were hard to make, lending itself to a 

couple of failed attempts from Mihai Dutescu and Mihai Costin. 

Goal 2: 3D print some parts 

 The printer kept layer shifting when trying to 3D print 

the pulleys and some other parts in order to upgrade itself, but it 

kept layer shifting. After a couple of failed attempts Andrei and 

Alex noticed it kept layer shifting on the same layer and 

identified the issue as a g-code problem.  

Goal 3: Test the odometry 

Alex built a small robot out of parts lying around in order for 

Radu to be able to test the odometry which turned out to be 

working well, only having errors between 2 and 3%. 

Registered by Ghizdavet Calin 
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Mission (probably) possible: cleaning the laboratory  25 January, 2020 

 

Participants: DragosDC, Tudor, Irina, Radu, Alex, Mihai Dutescu, Andrei Codin, Alexandra 

Location: Colegiul National Gheorghe Sincai, Robotics Laboratory 

Duration: 14:00 – 19:30 

Goals  Achievements and reflections 
1. The main mission is extremely clear: 

Make sure that the place is CLEAN. 
 
 

2. Maintaining the 3D Printer 
 
 

3. Making a press-release button system 
for our gamepads 

- Indeed, the place was thoroughly cleaned; 
We moved a blackboard, made a pegboard 
with organizers, hid some wooden planks and 
swept the lab. 
- The 3D Printer was given the cleaning 
treatment – its silicone sock (yes, that is an 
actual piece name) was given a thorough 
scrubbing. 
- A prototype was written, but there are some 
problems to be fixed 

 

Details: 

Goal 1: Cleaning the laboratory was a normally complicated task; we moved the blackboard 
which was useless into a better and usable position. Also, we put some chalk in a red box next 
to the board. 

 
       ↑ The blackboard, now usable                                ↑ A pegboard with lots of items 
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Goal 2: The 3D Printer is being worked on, right now we cleaned out its silicone sock. 
 

 
 
Goal 3: Upon rethinking about the problems we have encountered along this season, Tudor 
decided to make a press-release system for gamepads. Every time we have developed a 
TeleOP, we struggled with the drawback of getting some robot’s moves executed more than it 
was necessary, but this problem is to be eradicated once and for all. A big part of the code was 
written and tested out, but it did not produce the desired result because the thread which 
holds the input of the gamepad was not synching with the thread which computes all the logic 
of the TeleOP. Hopefully, we will fix this very soon, as we want to take advantage of a press-
release system in the near future. 
In the end, this is our laboratory, slightly better than before. 

 
  

Registered by yours truly, Diaconu Dragos Cristian (DragosDC) 

← The silicone sock is the blue thing, 

it used to be full of molten PLA, but 

now it’s ok 
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A big meeting to tie all loose ends, and affect our plans into the future 29 January, 2019 

Participants: Diaconu Dragos, Dobrin Cristi, Dutescu Mihai, Constantin Daria, Cruceru Ioana, 

Preda Radu, Cioc Tudor, Iercosan Alexandru, Costin Mihai, Enculescu Maria, Bogdan Matei, 

Suteu Alexandra 

Location: “Gheorghe Sincai” National College, Robotics Laboratory 

Duration: 14:00-19:35 

Goals Achievements and reflections 

1. Discussing our team’s brand - The team’s brand was reflected upon 
in a meeting organized by DragosDC. 
We got to meaningful conclusions, or 
at least made things better than 
before. 

2. Continuing the work on our robot - Work is becoming increasingly harder, 
and we have to get productive… fast. 
The FTC is looming on the horizon, 
and we’re ankle deep in murky water 
already. 

Details: 

Goal #1: Discussing our team’s brand 

 A previous discussion, or rather debate held on our communication platform Slack 

regarding a motto was brought up. It was intended to help us stand out as a team, but the debate 

and later the meeting made us realize that very few members actually agreed with the phrase 

“Vreau sa fiu printesa” (I want to be a princess).  Therefore, we obviously had to replace it. The 

most obvious option was our original motto “We work like clockwork” and we decided to stick 

with it for the rest of the season, spreading it even more than before via social media and 

however else we can. At the same time, we spoke a bit about our T-shirts. To be exact, we still 

were not on the same page about them, as some wanted a different one and the rest wanted to 

keep the ones we had last year. After discussing it for a while, we decided to seize the 

opportunity of having new T-shirts made for the team and come up with somewhat of a change 

to its design. We are going to keep the logo and the motto on the back. At the same time, Maria 

Enculescu was tasked with coming up with some new ideas to add on it until the first of 

February. After the design period, we will have the T-shirts made. 

 Another important aspect to discuss was, as always, the Engineering Notebook, one of 

DragosDC’s many responsibilities. Matei Bogdan estimated that having it printed and covered to 

look like a book would take about 3 weeks, so the notebook would have to have been finished 
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before the first of March. As previously stated, the documentations have a deadline for the first 

of February. Ideally, each member will receive a copy of the notebook by the end of the Season, 

apart from the ones we will have prepared for the competition itself. Not so ideally, it means that 

the robot must be done and fully documented until the 1st of March. That… is a tough job. 

 The last subject was brought up by Matei Bogdan, who reminded us that we had received 

the permission to paint the inner walls of our lab. As this activity would take entire days, time we 

cannot afford to lose, we left it for after the competition, more specifically summer. 

Goal #2: Continuing the work on our robot 

 We were set back a few weeks by not having finished the 

design in time, combined with the prolonged wait for missing 

parts. Therefore, the programmers have no chassis to start 

working on. We finally got the pulleys and so we mounted them 

on the chassis. From the beginning we encountered quite a major 

problem, as the pulleys were wider than the ones we had on our 

CAD project.  

 We came up with the following ideas: making a hole in our 

Mecanum wheel and embed the pulley within it, on which we gave 

up quite quickly because of the amount of work it required and we 

risked covering the screw to mount the pulley on the axle. We also 

thought about making holes in the 

pulley and attach it to the wheel, to avoid mounting the wheel 

and pulley separately. At the same time, we could cut from the 

Plexiglas in the middle to make it thinner. A slight progress was 

made when we managed to gain 4mm. Another problem was 

that, on our CAD file, the axle shaft collars were 4mm when, in 

reality, they had 8mm. This was partially resolved by cutting the 

collars until they were 5mm. At the same time, we noticed that 

we can have about 1.5 cm difference from the CAD and still 

have the robot fit in the required dimensions, but we will 

consider the maximum excess 1 cm to avoid unwanted surprises.  

 We started printing the remaining parts for the robot, as 

this was another thing keeping us from working consistently. 

Alex and DragosDC, along with Mihai Costin’s genial design 

work will allow us to print as much as possible; even using Alex’s patented technique of throwing 

prints off the bed with the hotend in order to make way for another print. 

 
Registered by Mihai Costin with the help of DragosDC 
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Working on the robot, on the MecanumTeleOp and TensorFlow 
documentation, while the beginners are learning something new. 

February 5, 
2020 

 

Participants: Mihai D, Andrei Codin, Radu, Mihai C, Luana, Cristi, Ioana, Daria, Alex, Dragos DC, 

Cioc Tudor, Iulia, Alexandra Suteu 

Duration 14:00 – 20:00 

Goals Achievements and reflections 
 

1. Discussing what should we do with 
the intake wheels. 

 
2. Working on the rope support. 

 
3. Trying to put MecanumTeleOp on the 

robot and continuing the 
documentation for TensorFlow. 

 
4. Practicing on the minibot for the 

programming bigginers. 
 

 
-After observing, the wheels were shortened 
and ready for testing. 
 
-The mechanics and design departaments 
made the L-shaped pieces for the rope 
support. 
 
-Programming begginers gained some 
experience on making a new configuration on 
the FTC app and connecting the phones by 
themselves. 

 

Details: 

Goal 1: Discussing what should we do with the intake wheels. 
  

The mechanics department noticed that the intake wheels (the green wheels) were too big, so 2 

of them were shortened, from 4 inches to 3 inches, in order to test them afterwards. They might 

not have the same grip on the stone, but they at least fit. If they work, that’s another question. 

 

 

Goal 2: Working on the rope support. 
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Instead of U-shaped pieces we chose to use L-shaped ones since 

they were at hand, while we would have to wait for the U-shaped 

ones to come, even if the amount of work on drilling and cutting 

would be the same for both. These pieces are the ones which the 

rope support stands on, so using an L-shaped piece instead of an U-

shaped one (that was supposed to stand as a vault in between the 2 

fenders) created a blank space in the middle. 

 

 

 

Goal 3: Trying to put MecanumTeleOp on the robot and continuing the documentation for 
TensorFlow. 
 

In the programming department Radu tried to put MecanumTeleOp on the robot but 

unfortunately he encountered some problems: the robot was moving on his own.  

At the same time, Tudor worked hard on the TensorFlow documentation. 

 

Goal 4: Practicing on the minibot for the programming begginers. 
 

Ioana and Daria made a new configuration for the minibot on the FTC app, as Alex showed them 

the last time, in order to practice setting up the Smartphones. They tried to connect the Driver 

Station with the Robot Controller, but while on the DS the connection was shown as stable, on 

the RC it wouldn’t appear as associated, therefore, they couldn’t connect the laptop to the 

Program and Manage Network. 

 

 

 

Registered by Daria 
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Continuing to build the new chassis, making up some space on the second 
work table, discussing about the gripper and Promote award, testing the code. 

February 8, 
2020 

Participants: Dragos DC, Calin, Mihai C, Mihai D, Cristi, Radu, Luana, Alex, Andrei, Iulia, Stefan, 

Yarina, Bogdan Matei, Alexandra Suteu 

Location: Colegiul National Gheorghe Sincai 

Duration: 14:00 – 21:00 

Goals  Achievements and reflections 
1. Making some pieces for our new chassis 
 
 
2. Disassemble Dorel 2 and cleaning up a 
table 
 
 
3. Brainstorming ideas for the robot’s gripper 
 
 
 
 
 
4. Discussing about our submission for the 
Promote and Compass awards 
 
 
5. Test why Wednesday the teleop code 
resulted in autonomous movement 
 
6. Stopping the Bluejay library from crashing 
again 

- Mihai C managed to make a pair of pieces, 
while he will make improvements to the 
second pair. 
- As Dorel 2 was taking up some space in the 
workshop, Cristi and Dragos DC disassembled 
the robot and cleaned the table, which looked 
fabulous in the end. 
- As the drivetrain for Dorel 3 was finished, 
Mihai D, Mihai C, Iulia and Alex decided to 
come up with improvements to the 
mechanism of the gripper from the robot’s 
CAD. Four grippers were proposed, which 
means more SWOT analysis are on the way. 
- We will try to go for the Promote and 
Compass awards (and, if lucky, get them 
both).  Alex will be featured in Compass, and 
Promote will be about STEM education. 
- Radu and Luana discovered that the errors 
they had on Wednesday were caused by the 
phone they used. 
- It was discovered that the library would 
crash during the initiation loop, so Radu and 
Luana solved this problem. 

Details: 

Goal 1: Making some pieces for our new chassis 

Mihai C started to work on some L shaped pieces that 

would hold our motor mounts for the glider system. He 

managed to make a pair, while the other one will be 

improved. 

← 

Here’s a photo of the finished pair of pieces. 
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Goal 2: Disassemble Dorel 2 and cleaning up one work table 

Cristi and Dragos DC started to disassemble our Demo event robot, Dorel 2, because the robot 

was taking up some space and the table on which it was exposed was quite messy. While at it, 

Dragos DC, one of marketing members, learned a bit of mechanics from Cristi, like the utility of 

some tools and pieces. After Dorel 2 was disassembled, Dragos DC and Cristi cleaned the 

working table which was occupied by the robot, making some space for our new projects. 

 

Here’s the table after Cristi and Dragos DC finished their work, and it looks like new. 

Goal 3: Brainstorming ideas for the robot’s gripper 

Mihai C, Mihai D, Alex and Iulia discussed about the gripper and if it is worth making it. The 

conclusion of this discussion was that the swing mechanism will be replaced by gliders, the 

gliders will be shortened with 10 cm and that we will make SWOT analysis for each of the four 

grippers that was proposed in order to determine which was better.  
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After we discussed about the gripper, Alex showed us his strategy to win the Control award, an 

award based on the code that controls the robot. 

 

Goal 4: Discussing about our submission for the Promote and Compass award 
 

The script for Promote is mostly done, and it will involve a student walking from a classroom to 

the lab, and then a montage of us working. Compass will be a presentation of everything Alex, 

the mentor designated to be featured in the video, has done to the team and the community. 

Both videos have to represent accurately the way we encourage STEM education in our 

community, and appeal to our audience. 

Goal 5: Test why Wednesday the teleop code resulted in autonomous movement 
 

Radu and Luana uploaded and tested the same code to the robot. Unlike Wednesday, the robot 

did not move autonomously, probably because a different phone was used. 

Goal 6: Stopping the Bluejay library from crashing again 

 

While it was thought that the code would not crash, this meeting proved otherwise. After 

crashing two times, the app was tested to see in what conditions it crashes. During the half of 

hour of testing, it did not crashed. Thus it was observed from the code that it may crash only in 

the initiation loop, so a garbage collector was put in place to solve the problem. 

Registered by Cristi February 8, 2020 
 



 
Team Clockworks – RO108 

 

 

                                   

It’s time to change the plan on our gripper  12 February 2020 

 

Participans: Maria Enculescu Dragos DC, Alex, Mihai Dutescu, Mihai Costin, Cristi, Tudor, Daria, 

Radu, Ioana, Priscilla, Alexandra Suteu, Sorin  

Location: Colegiul National “Gheorghe Sincai”  

Duration: 14:00- 19:00 

 

Goals Achievements 
1. Giving the newer members from the 

design team (me and priscilla) a bit 
of a recap and teaching them some 
more about fusion 

2. Doing swot analysis on a new plan 
for our gripper for the robot 

3. Choosing one of the 4 types of 
grippers and discussing how to 
make it work on our robot 
successfully  

4.  implementing an algorithm to 
detect the order of the stones at 
the beginning of the match 

5. Ground rules have been applied for 
not keeping the lab clean 
 
 

1. The newcomers successfully got a brief 
but useful explanation on what he and 
Alex have been working on and thought 
them a new trick to make their work 
easier in fusion 

2. The swot analysis has been made and 
discussed being the main event of 
today  

3. A gripper has been chosen and we have 
a pretty string idea on how to put it on 
our robot to have the most successful 
result 

4. The code was written and it’s a 
successful work.   

5. The rules have been applied 
successfully and the members who 
broke the rules were punished 

Details: 
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Goal 2&3 : The swot analysis was made on four different types of grippers for our robot to 
use: the first gripper which is long and will grab the two caps of the stones; a second 
gripper which is the same as on our second version of the robot; the third one which kind 
of a bigger representation of the first one which was supposed to grab the whole stone 
and a forth one which had two plates grabbing the stone using adherence instead of 
pressure. We talked about the strengths and the weaknesses and in the end we agreed to 
use the first one but we remembered Mihai Dutescu’s test on some AndyMark  compliant 
wheels which were too big so we decided to use those belts that resulted from the 
dissection and we discovered it was a brilliant adherent material so we will use that on the 
gripper. 
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Goal 4: A code was written to look at the first three game elements in the field of view. It 
was then written a code that for each frame in the initiation loop the code would 'vote' 
which pattern it is: stone-stone-skystone, skystone-stone-stone or stone-skystone-stone. 
At the beginning of the main loop, the robot would see which pattern had the most votes 
and display it using telemetry. 
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Goal 5: 
Since Saturday in the laboratory it has been left a huge mess so Sorin decided to punish the 
ones responsible for this because keeping the lab clean is one of the ground rules in this 
team. After that we cleaned the lab and we voted how to keep the lab clean from now on.  

 

This was written by Maria Enculescu 
 

← Radu’s PC while coding, and the 

robot’s phones 
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Programming meeting 14 February 2020 

Participants: Tudor, Alex, Irina, Radu 

Location: Gheorghe Sincai National College, Robotics Laboratory 

Duration: 15:00 – 18:00 

Goals Achievements and reflections 

1. Testing the odometry 
2. Modifying the pattern recognition algorithm for 
the starting of the autonomous period 

 The odometry program works, but not 
wonderfully 

 The algorithm was modified succesfully 
and works at the required distance, but 
has problems at bigger distances 

 

Goal 1: Testing the odometry 

 Alex began by assembling the odometers on the robot. He and Tudor tested the 

odometry. The numbers seem fine, but they didn’t have the time to test in detail and calibrate 

the program. 

 

Goal 2: Modifying the pattern recognition algorithm for the starting of the autonomous period 

 After more thought, Alex asked Radu and Irina to change the algorithm so only the last n 

seconds before starting the main loop should be considered in voting the pattern. He 

recommended using a hash map, but after more thought, it was settled on using a queue for 

storing the information. The two programmers started working and after several setbacks, the 

code worked properly, although not perfect. 

 

Registered by: Radu Preda 
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Filmmaking and robot-making, exactly in this order 15 February, 2020 

Location: Colegiul Național Gheorghe Sincai, Robotics Laboratory 

Duration: 14:00-18:00 

Participants: Ionica Luana, Iercosan Alexandru, Codin Andrei, Cioc Tudor, Ghizdavet Calin, 

Diaconu Dragos, Ghizdavet Dragos, Preda Radu, Dutescu Mihai, Stefan Tanasescu, Cristi Dobrin, 

Bogdan Matei, Geambei Sorin, Costache Irina, Suteu Alexandra. 

Goals 
- Making the scripts for the two team 

description videos. 
- Filming the videos. 
- Continuing working on the robot. 

Achievements and reflections 
-            We wrote the scripts for the videos. 
- We finished filming the first one and 
started filming the second one. 
- The intake system does indeed work 
as intended. The stones fit perfectly 
between the intake wheels. 

 

Details: 

The scripts for the two videos were written successfully by all the members of the team. 

We finished filming the first one which turned out to be a real success. As such, if our 

predictions are correct, Promote Award shall be ours. We still need to work on the second 

one, but we’ll finish it in no time too; 

DragosDC gave the task of writing the 

Compass script to all who didn’t have 

an active task at the moment. 

This activity brought all the members of the team together, and we had a great time 

working and having fun at the same time. 

The intake system works, as shown in the photos below and demonstrated by Mihai 

Dutescu. 

 

 

 

Registered by Luana and DragosDC 
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Working on the final gripper design   19 February, 2020 

Participants: DragosDC, Maria, Priscilla, Ioana, Radu, Alex, Tudor, Bogdan Matei, Cristi, 

Alexandra Suteu 

Location: Colegiul National Gheorghe Sincai, Robotics Laboratory 

Duration: 14:00 – 18:30 

Goals  Achievements and reflections 
1. Assemble the gripper. The parts are 

there, we need only the will to put 
them together. 
 

1.1. Programming the gripper, task 
which was assigned to Tudor 

 
 

2. DragosDC was tasked with installing 
and setting up Cura on Bogdan 
Matei’s laptop in order to print one 
of his projects, a robotic arm 

 
 

3. Designating the responsible people 
for our stay in Cluj for the national 
competition and the team’s t-shirts 

1. Indeed, the assembly proved successful. 
While the job was itself rather shoddy, 
as it dawned on us that we used the 
wrong screws too late and the green 
adherent strips on the gripper claws 
were secured by elastic bands. New 
screws will be attached to it, along with 
more screws to secure the claws. 

2. DragosDC’s attempt to print proved 
futile once again, this time due to a lack 
of adhesion to the build plate. Alas, 
Bogdan Matei’s myriad of prints will 
wait another day. Or week. Maybe even 
a month. 

3. Bogdan Matei will use his unrivaled 
talent of bartering to find us the best 
option for a hotel stay and transport to 
and from Cluj. The maker of the t-shirt 
designs, Maria, will find a maker for 
them as well. 

Details: 

Goal 1: As seen below, this is the fruit of 
our work; the most grip-y gripper to ever 
grip. Despite objections from Bogdan 
Matei, testing it by hand shows that the 
gripper will hold the stone securely and 
firmly (the servos will apply constant 
pressure to be safe). 
 
 
 
 
 

Also, it should be noted that the following got a ground rule strike: Iza and Luana (for not 
showing up and not announcing it) 
 

 
Registered by yours truly, Diaconu Dragos Cristian (DragosDC) 



 
Team Clockworks – RO108 

 

 

                                   

Continue working on the robot and testing our 3D printer   22 February, 2020 

Participants: DragosDC, Radu, Alex, Cristi, Alexandra Suteu, Mihai Costin, Mihai D, ISabela, 

Daria, Stefan, Luana, Irina, Andrei Codin. 

Location: Colegiul National Gheorghe Sincai, Robotics Laboratory 

Duration: 14:00 – 20:00 

Goals  Achievements and reflections 
1. Continuing working on our robot for 

the upcoming competition.  
 

2. We continued testing our printer 
today, which is actually working 
pretty great. 

 
3. Writing the script for the Compass 

Award video we will be making. 

 
 
There is a small amount of time left until the 
regionals so we have to work hard and fast to 
finish in time our robot. But I am sure we will 
make it because we are hard workers. 

 

Details: 

Cristi connected two sliders together for the robot and mounted the odometers. Also, Mihai 

printed a phone case to attach on the robot, and a vase to test the printer’s skills. Dragos chose 

the vase file from Cura, since he learned to use it.  Stefan tried Cura too and he handled it pretty 

great, then tried to teach Daria as well but unfortunately she had to leave.  

I was surprised to find the laboratory clean and sparkling. It is truly a progress and I am glad we 

made it because the lab used to always be dirty and unorganized.  

 

Photo of DragosDC looking for what to print 
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We wrote together the script for the video and it actually came out pretty good and we are 

proud of it. Can’t wait to shoot the video Wednesday . We would’ve done it Saturday, but Stefan 

didn’t have the camera with him.  

The programming department didn’t have much work today since they can’t program the robot 

yet, so they came up with some pretty creative ideas for the script and they helped a lot.  

 

Photo with the team working on the script 

Also, it should be noted that the following got a ground rule strike: Priscila and Isabela. 

 

 Registered by Isabela. 
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Getting into the final stages of the robot build   26 February 2020 

 

Participants: Dragos DC, Daria, Maria, Luana, Mihai Costin, Mihai Dutescu, Calin, Irina, Radu, Isa, 

Alex, Tudor, Alexandra Suteu 

Location: Colegiul National Gheorghe Sincai, Robotics Laboratory 

Duration: 14:00 – 19:30 

Goals  Achievements and reflections 

1. Finishing the robot apart from the arm 

2. Print the clovers to give away 

3. Test if everyone gets Slack notifications  

4. Finishing the gripper class 

5. Making the bluejay project not crash 

The robot’s base was almost finished 

The clovers were successfully printed 

DragosDC performed a successful test 

 

 

Details: 

Goal 1:  

Both Mihais and Calin worked on the robot because the programming team needed to have it done by 

Saturday. Another two wheels had to be cut in order to finish the intake mechanism. One of the axle 

adapters broke because its hole was too small for the axle so, Maria printed a replacement with a 

bigger hole and some guides in order to drill the intake mounts precisely and accurately.  
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Goal 2: 

Because of Bogdan’s demands with spring 

being close, DragosDC printed some clovers to 

give away throughout the high-school from the 

team. 

Goal 4: 

We started by testing if the positions set by 

Alex were the right ones. It was soon 

observed that the gripper wasn't closed at the 

position set, but at a different one. We took 

that into account and created two methods, 

one for opening the gripper, the other for 

closing it. 

Goal 5: 

After a lot of unsuccesfull debugging from the members of the programming department, Alex took 

the job and looked through the commit history of the project. He found the first commit were it 

crashed and after studying it for a few hours he found out why. It turns out that after refactoring, 

some commands could not be executed because the libraries were not properly loading. 

 

 

Registered by Ghizdavet Calin 
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An unofficial official meeting – finishing touches on the robot; also, a 
little catch-up on the moments leading up to this day 

  28 February, 2020 

Participants: DragosDC, Mihai Costin, Cristi, Alex, Sorin, Alexandra 

Location: Colegiul National Gheorghe Sincai, Robotics Laboratory 

Duration: 14:00 – 19:30 

Goals  Achievements and reflections 
1. The 3D printer has to print, as its title 

implies. Can’t we work smarter 
though, and put both of the printers to 
work at the same time? 

2. The robot is incomplete. Let’s make 
this sentence wrong. 

3. The future is cloudy, and careful 
planning will serve as a map for the 
metaphorical road ahead. 

1. The 3D printer, well… Prints! Not 
much of a surprise there. The old 
printer, the Delta, also works! That’s a 
double victory! 

2. The sentence is still wrong. At least 
we have a functional push-bot, the 
gripper will surely follow. 

3. Our plans (detailed below) will serve 
us well. That’s a certainty. I think. 

Details: 

Goal 1: Long story short, the 3D printer works. It 
always did, why wouldn’t it now? Long story 
elongated… A multitude of issues. The extruder was 
going bad, so we swapped it for the one on the 
Delta. The printer bed has been bent (most likely 
due to the constantly high temperature), and it’s 
awaiting replacement (a temporary fix has been 
made through the printing software, but it can’t go 
on like this too much). The silicone sock was chock 
full of molten and carbonized PLA, so we gave it a 
good scrubbing. So far, the printer has made 
seventy four-leaf clovers (see why below), and a 

few axle adapters. A batch will be printed 
overnight, its status to be checked 
tomorrow. 
The Delta works! (surprise, surprise) As 
any member of the marketing 
department should, DragosDC learnt 
how to assemble an extruder and how to 
re-pin cables! Truly, the world has 
evolved. His work was not for naught – 
the calibration on the Delta is near 
perfect, and it prints beautifully. 
 
Goal 2: The rope lifting system 
contraption thing has been successfully 
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assembled! The same fate was had by an intake wheel, which was fit on the robot with a 
freshly printed axle adapter. While our robot is still incomplete, we’ll make sure to change that 
in the coming days. In the meanwhile, we’ve got a working push-bot on our hands. We’ll use it 

wisely. 
 
← We did a really good job! 
Goal 3: The path ahead is lit… we require only the 
strength to follow it.  
 
Our marketing strategies are evolving – on the 1st and 
8th of March, we shall give out four leaf clovers. Why 
clovers, don’t ask me; I figured it’ll be effective 
nonetheless, so, no objections. 
 
We (DragosDC and Maria, to be exact) also gave one 
of those clovers to Alexandra, and were given a nice 
story about her duties to be fulfilled on this team, her 
perspective on the team… we even found out that 
she likes drawing! This made up for a superb 
interview to be added to the Team Description 
section of the notebook! 
 
The time is becoming less and less; What will become 
of us at the regional competitions?... Pure victory, 
that’s what. The deadline for the robot’s 
documentation and the Engineer’s Notebook are set 
in stone, 8th of March. 
 
Several things have been broken today. A handsaw 
was smashed to pieces, seemingly for no good reason. 
DragosDC’s dream to achieve perfect cable 
management on the 3D printer is as broken as ever. 
But a thing that hasn’t been broken are the ground 
rules; in fact, the very fabric of reality was broken 

when a penalty point was subtracted from DragosDC, Mihai Costin, Cristi and Radu for their 
remarkable achievements. 
 
…Regarding the handsaw, we’ll buy not one, but two more. 
 
We are also planning for the national phase of the competition. (we’re incredibly sure that we 
will get past the regional phase) A stay at a hotel for the whole team has been found by 
Bogdan Matei for 5200 RON. Not bad, I’d say. 
 

Registered by yours truly, Diaconu Dragos Cristian (DragosDC) 
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Working on Dorel 3, filming scenes for our Compass video, cleaning the 
workshop, printing a phone case for the robot 

February 29, 
2020 

 

Participants: Alex, Mihai D, Andrei, Mihai C, Cristi, DragosDC, Radu, Luana, Stefan, Daria, Tudor, 

Bogdan Matei, Bogdan Cazacu, Alexanda Suteu. 

Location: Colegiul National Gheorghe Sincai 

Duration: 14:00-21:00 

Goals  Achievements and reflections 
1. Filming some scenes for our 

Compass video 
 

2. Making some cable management 
and connecting all the DC motors on 
Dorel 3 to the expansion hubs. 

 
 

3. Working on the glider system 
 
 
 
 

4. Cleaning the workshop 
 
 

5. Printing a phone case for the robot 

1. Stefan brought his camera and started 
to film some scenes for the Compass 
video, and it was all a success. 

2. As more components got assembled on 
the robot, we started to organize the 
wires that connected them to the 
expansion hubs, as well as making a 
note on the calculator. 

3. Mihai D started to add pulleys on the 
gliders, but some of the holes made for 
the pulleys were too far from the top of 
the glider for the screw to fit. This 
problem will be discussed on 
Wednesday. 

4. Cristi and Mihai C cleaned the 
workshop, as it was starting to get 
messy. 

5. Alex, Andrei and Mihai C found a phone 
case that could be used on our robot, so 
they started to print it on the printer. 
Also, during printing it was discovered 
that the Cad for the phone case had a 
watermark on it, which would either be 
removed or covered up. 

 

Details: 

Goal 1: Filming some scenes for our Compass video 
 

Stefan brought his camera so it was decided that we film some scenes for our Compass video. 

Along with Bogdan Cazacu, he went to buy some filming equipment. Multiple scenes were filmed 



 
Team Clockworks – RO108 

 

 

                                   

today, such as a scene of Alex and Cristi working on Dorel 3, a scene where Alex gave some 

members a motivational speech and members approving on the fact that Alex taught them about 

FTC principles. 

 

    

Stefan filming Mihai C.   Our remake of the moment when Stefan met 
Alex 

  

The script was followed thoroughly, and a few modifications were made along the way to suit 

the given circumstances. Now it’s Calin’s job to put it all together into one coherent video. 

 

A picture made during the scene where Cristi and Alex worked on the robot. 
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Goal 2: Making some cable management and connecting all the DC motors on Dorel 3 to the 
expansion hubs 
 

As every component (besides the arm) was mounted on Dorel 3 Mihai D and Cristi started t 

connect and arrange every cable connecting the DC motors to the expansion hubs as well as 

making a note about the ports each motor was connected to the expansion hubs. 

 

Goal 3:  Working on the glider system 
 

Mihai D started to make some holes in the gliders in order to add pulleys. For 2 out of the first 4 

gliders we tested, the pulleys were attached without a problem. But for the other 2 the holes had 

to be a bit more far from the top of the glider, which resulted in a problem, since there is no way 

to insert the screw without breaking the glider. This problem might be solved on Wednesday. 

 

Goal 4: Cleaning the workshop 
 

As the workshop was getting messy from all the work we did, Cristi and Mihai C cleaned the 

workshop in order to organize the robot and the important pieces.  

 

Goal 5: Printing a phone case for the robot 
 

We printed a better case for the phone that will be on the robot. The old one had badly placed 

supports and got broken, so we made a new, green one! 

 

Registered by: Cristi February 29, 2020 
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Assembling the new extruder  3 March, 2020 

Participants: DragosDC, Maria Enculescu, Tudor Cioc, Mihai Costin, Alexandru Iercosan-Lucaci, 

Alexandra Suteu 

Location: Colegiul National Gheorghe Sincai, Robotics Laboratory 

Duration: 13:00 – 23:30 

Goals  Achievements and reflections 

1. Assemble the new extruder for Hevo The extruder was assembled relatively 

painless and calibration was done. Some 

things remain to be done, like horizontal 

expansion and pressure advance. 

2. Find a positioning solution for Foundation 

claws 

Mihai and Alex debated different options for 

mounting the claws. 

3. Assemble the old extruder for Delta Dragos and Maria almost finished assembling 

it, only not having screwed in a piece of the 

mechanism. 

4. Configure an ethernet switch Tudor configured an ethernet switch out of 

an old router we had lying around. Now we 

can connect to the internet by cable. 

5. Discuss pseudo-multithreading techniques Alex and Tudor discussed moving the whole 

hardware code to another thread, 

encapsulated in Fiber polymorphism. 

Details: 

Goal 1: Assembly was anything but straightforward. The design, while being clever and 

functional, does not allow easy assembly. Components must go in in a specific order, otherwise 

we had to start over. Some components (like herringbone gears) have to go in simultaneously, 

while also being rotationally oriented correctly. We did not succeed on the first try, and during 

our numerous attempts three pairs of nyloc’s were expended. 

Preparing the extruder for testing was easy. The plastic gears were lubricated to prevent wear 

and motor direction was inverted. 
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Initial tests went relatively downhill. As it turned out, if the lever pressure is too high, the 

extruder has enough force to turn the material into a mushy paste even before entering the 

Bowden tube, jamming itself. Never use power tools to tighten pressure sensitive levers. 

After some of the pressure was relieved, proper calibration ensued. Not much was changed, 

except the retraction speed. The motor has a 37:11 gearing, therefore limiting maximum reliable 

retraction speed to about 30mm/s. 

Tests were conducted with different speeds, ranging from 40mm/s to 120mm/s at a 0.3mm 

layer height. All were completed successfully, therefore we deducted that the maximum print 

speed is upward of 120mm/s. In the following days we will try even faster speeds. 

An interesting observation was made: Higher speeds yielded better corner and top quality, 

presumably because the material has less time to ooze out during the acceleration/deceleration 

period.  
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Goal 2: Mihai and Alex discussed and prototyped two possibilities of mounting of Foundation 

claws. 

First option employed constructing a reinforced frame under the plexiglass sheet by bending 

sheet steel. After bending one of said sheets of steel, they deducted that the bend was not 

predictable nor reproduceable due to existing holes in the metal and the absence of a bending 

jig/press. 

Second option came as an alternative to bending. Instead of introducing randomness into the 

robot, the bends were replaced by aluminum gusseted corner profiles, which are relatively easy 

to cut and assemble. 

 

 

Goal 3: Dragos and Maria assembled the extruder for our Delta printer. They did not finish, as 

the grub screw that held the hobbed gear in place refused to screw himself in. One possible 

solution is to take another functioning grub screw from the hobbed gear from the now unused 

old Hevo extruder. 

Goal 5: Alex and Tudor decided to remove load from the main thread and move all code that 

works communicates with hardware components to a separate thread that runs Fibers. Fibers 

are a pseudo-concurrency approach that allows us to run lots of small tasks (such as updating a 

motor, reading a sensor) concurrently, on the same OS thread. 

Registered by Alexandru Iercosan-Lucaci  
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Working hard on finishing the robot 4 March 2020 

 

Location: Colegiul Național Gheorghe Sincai, Robotics Laboratory 

Duration: 14:00-20:00 

Participants: Ionica Luana, Iercosan Alexandru, Cioc Tudor, Preda Radu, Dutescu Mihai, Geambei 

Sorin, Suteu Alexandra, Costin Mihai, Enculescu Maria, Constantin Daria. 

Goals 

- Finishing writing the journal. 

- Finishing the gripping system. 

- Working at our cogwheels. 

- Making our work easier in the 

future. 

- Printing the tentacle’s pieces. 

Achievements and reflections 

-            The journal is almost finished. 

- We finished the design for the 

gripping system and started working at it. 

- We also started working on the 

cogwheels.   

- We updated the FTC project so that 

we could use java lambada. 

- We started printing the tentacle’s 

pieces.           

 

Details: 

Since we only have one week left to finish writing the journal, every member of the team 

was given the task to write the documentation for a certain part of the robot. 

Now that the design of the gripping system is finished, we started working on the actual 

one by cutting a steel plate. 

We also started working on the cogwheels. 

Meanwhile in the programming department, we continued the discussion from the 

previous meeting. 

 We also updated the FTC project so that we could use java lambada, this way we will be 

able to work a lot easier in the future. 
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After we were finally able to find a sd card, Alex started printing the tentacle’s pieces on 

both our printers. 

 

 

 

 

 

 

 

 

 

 

The robot with the gripper wheels assembled, from the front ↑ 

 

 

 

 

 

 

 

 

And from the back ↑ 

 

Registered by Luana. 
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Last minute preparations before actual last minute preparations – 
desperation caused by time and lack of communication 

  7 March, 2020 

 

Participants: DragosDC, Mihai Costin, Andrei Codin, Mihai Dutescu, Stefan, Daria, Ioana, Cristi, 

Calin, Dragos, Bogdan Matei, Alex, Sorin Geambei, Alexandra 

Location: Colegiul National Gheorghe Sincai, Robotics Laboratory 

Duration: 14:00 – 19:30 

Goals  Achievements and reflections 
1. The gripper system has an issue – the 

slides break very easily when used 
vertically, because of gravity 

2. We made a movie for social media, 
along with a new volunteer 

 
 
 

3. After a meeting, we decided that 
communication is a bit lacking 
 

4. The ground rules are pending 
recalculation 

 
5. We worked on the servo spine robot 

 
6. We ate pizza and restocked on water 

1. The issue will be fixed by making a 
mechanism that pushes the slides 
outwards, thus fixing the problem 

2. On a certain social media thing 
focused on sharing videos without 
much sense, we posted a video of the 
Hexapod doing things without much 
sense 

3. Most of the discussions on the 
“random” channel were actually 
important, that’s the gist of it 

4. The ground rules will be remade in the 
following days 

5. The servo spine tentacle thing, while 
probably totally pointless, will 
eventually work 

6. Food and water were in no short 
supply; FTC participants rejoice! 

Details: 

Goal 1: The gripper system doesn’t work. Oh woe – but a fix is in 
sight. This fix being simply pushing the slides outwards. How 
effective this fix will be remains to be seen. 
 
Goal 2: I can’t exactly remember the name of this apparently 
popular social media platform, it was some combination of the 
words “tikka masala” and “tok” (events might’ve been modified to 
better fit a narrative). Daria, Ioana, and the newcomer Theodora 
made a video about the Hexapod, lacking any kind of humane 
sense, but it even gave me quite the cackle. Anyway, the universal 
truth stays the same; no matter the facecook, instakilogram, or 
whatever they invented those days, Reddit is superior to all. 
 
Goal 3: Tired of the general channel being spammed and the 
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random channel being filled by important stuff, Mihai Dutescu held a meeting about the 
proper usage of Slack. 
 
Goal 4: The saying goes to say that rules are made to be broken – but what if the rules 
themselves were broken in the first place? This realization has been made from two things – 
the fact that most of the time, Sorin has been giving penalty points, and DragosDC’s furious 
rampage on Slack regarding a lost minute. Both the former and the latter raise the question of 
who gives penalty points. Sorin? Anybody who waltzes in and pretends to manage the 
situation? Some kind of divine power? 
 
Goal 5: The servo spine arm rotating tentacle modulating robot system contraption thing is 
probably useless. But we’re making it nonetheless! Well, Stefan was supposed to make it, but 
Andrei has done most of the work. The thing shall be constructed!... Whatever it is. 
 

 

 
 
 
 
 

 
 
Goal 6: In the memory of minutes long-lost we drank and ate. A momentary respite – to steel 
ourselves for the coming loads of work. 
 

 

Registered by yours truly, Diaconu Dragos Cristian (DragosDC) 
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Assemble the gripper to Dorel 3 March 6, 2020 

 

Participants: Alex, Mihai D, Cristi. 

Location: Colegiul National Gheorghe Sincai 

Duration: 14:00-21:00 

Goals  Achievements and reflections 
Assemble the gripper to Dorel 3 
 

Mihai D, Cristi and Alex started to attach the 
gripper to the rack system. As the gripper was 
assembled, it was discovered that the screws 
that connect the rack gliders to the other 
gliders prevent the end of the first glider from 
slipping, though losing some height. 

 

Details: 

Goal 1: Assemble the gripper to Dorel 3 
 

Mihai D, Cristi and Alex started to attach the gripper to the rack system. The mounting of the 

gripper required some effort, as it was required to make some holes in the rack system. 

Eventually, the gripper was mounted and it was observed that the screws that connect the rack 

system to the other gliders blocks the first piece of the glider system from slipping (the screws 

are positioned higher than the switch), even though we lose a bit of the system’s maximum 

height. 

   

Here are some pictures with Dorel 3 with the gripper. 

Registered by: Cristi March 9, 2020 
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Despite the coronavirus outbreak, our meetings shall continue… although… a 
bit differently. Through Slack, that is. 

25 March, 
2020 

Participants: DragosDC, Bogdan M, Dragos D, Stefan, Calin, Mihai Costin, Isabela, Daria, Alex, 

Andrei Codin, Maria, Mihai Dutescu, Dragos G, Alexandra Suteu 

Location: Slack, on the general channel 

Duration: 14:00 – 16:00 

Goals  Achievements and reflections 
1. Checking to see if everybody is 

ok. 
2. Having a successful meeting so 

we could check the status of 
each of the team’s members. 

3. Preparing a list for everything 
we can do for FTC, despite the 
annoyingly desperate situations. 

4. Discussing implementation of a 
new PM solution. 

5. Assessing the possibility to 
make UV disinfecting 
contraptions to be mounted on 
escalators 

6. Making sure that the next 
meeting will take place. 

1. Everybody is ok. 
2. While probably afflicted by unhealthy 

amounts of boredom, almost everybody is 
ready to work. 

3. Stuff to be done exists, we just need the 
motivation to do everything. 

4. DragosDC introduced the idea of reviving 
the PM platform, which we all know has 
declined to its demise. Bringing it back is 
risky business, and te details will have to be 
worked out next meeting. 

5. Stefan assembled a team to prepare making 
the UV disinfectants. 

6. The next meeting will take place on the 28th 
of March, 2020 (Saturday, as it used to be 
in the good old days,) 

Details: 

Goal 1: Everybody is ok, as it was evidenced by the answers to Bogdan Matei’s question. This 
made DragosDC’s day really nice because he went several months without being asked how 
he is. 
Goal 2: Despite being slightly apathetic and bored, most team members are willing to work if 
they are given work. I need to mention that this meeting exists because there is a need to 
unify our efforts (the purpose of every meeting, the fact that is online changed exactly 
nothing. 
Goal 3: The list incudes the following:  
- Continuing work on social media, task assigned to the Marketing Department (except 
DragosDC, who is both a social illiterate and the notebook’s writer; 
- The 3D printer parts have arrived. Alex will assemble them and during the 25th of March he 
will give us an update on his work. 
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- In the notebook Dorel 1.0 and 2.0 are finished, documentation-wise. 
- The design and mechanics documentations are on the team’s Drive. They will be put in the 
notebook in the order of their assembly: chassis, intake, gliders, gripper and claws. 
https://drive.google.com/open?id=1IPiVINoz9MKdkg_bsemoyaVe2HAgaCty 
- A part of the programming documentation is done and is up on the Drive 
https://drive.google.com/open?id=110WUAgWcurTtHO2F4roEj2xGSSXaaXzf 
The following things are missing (design-wise): 
-The robot has nothing on the sides suitable for the team name, logo and number. Plexiglas 
sides will be made and put on the robot. Mihai Costin will do this in Fusion360, the deadline 
being Saturday, the 28th March, at 14:00 (coincidentally when the meeting takes place). 
-There is no flag holder. We have to show our Romanian patriotism through something, and a 
flag seems like a perfect fit. Andrei Codin will design the flag holding thing in Fusion360. The 
deadline is Saturday, 28th of March, at 14:00  
-We need cable channels, whatever these are. The discussion regarding them will take place 
during the next meeting. 
- Calin Ghizdavet will do an “exploded” shot of the robot in order for us to print said photo on 
a gigantic piece of paper. Truly, a marvel of marketing. 
Goal 4: Albeit met with nonexistent enthusiasm, DragosDC’s discussion was postponed to the 
next meeting. 
Goal 5: Stefan Tanasescu has assembled a team to research and make UV disinfecting systems 
for escalators. 
Goal 6: The next meeting (on Slack, obviously) will take place on the 28th of March, this 
Saturday. 
 
Misc.: Cristi couldn’t show up because of unknown reasons, nor could Irina. 
 

 

Recorded by Bogdan Matei and registered by yours truly, Diaconu Dragos Cristian 
(DragosDC) 
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Discussing about the future projects and ideas April 11, 2020 

Participants: Cristi Dobrin, Dragos DC, Calin & Dragos Ghizdavet, Luana Ionica, Isabela Tinca, 

Mihai Costin, Mihai Dutescu, Stefan Tanasescu, Bogdan M, Sorin Geambei, Alexandra Suteu. 

Location: Slack, on the #general server 

Duration: 14:00-15:36 

Goals Achievements and reflections 
Discussing about ideas 
and projects for the 
future 

1. We decided to use only one robot for the next year’s competition. 
2. There was a little misudestanding regarding the sterilizer for 
moving staircases that Stefan Tanasescu started building, but it was 
clarified. 
3. Dragos DC proposed to do a presentation when we would return 
to Colegiul National Gheorghe Sincai, so we discussed possibilities 
of things that we can do in order to make the presentation more 
entertaining. He also asked what we should do with the Delta 3D 
printer. 
4. Cristi Dobrin presented the new and enhanced version of the 
design of a backup robot that we can use during presentations. 
5. Dragos DC said that he would like to organize the team into 
cleaning the workshop (5S style) in order to motivate people into 
working there and team bonding, but there is more into 5S than just 
cleaning. 
6. Calin Ghizdavet proposed we participate at NSS, as a secondary 
project that would be out of the ordinary. 
7. Dragos DC came with the idea of remodeling the ground rules 
and the strike system, which should be discussed as soon as 
possible. He also had the idea of making booklets for new members 
in order for them to learn how everything in our team works 

Details: 

Goal 1:  
 

1. Calin Ghizdavet, Mihai Costin, Cristi Dobrin and Mihai Dutescu discussed that for next year’s 

competition we will use just one robot, since it would be easier to experiment with the 

possibilities of the mechanisms based on their performance at the demos, and using the best of 

our results at the competitions; the team agreeing with this idea. 

2. Bogdan Matei, Calin Ghizdavet and Mihai Dutescu had a conversation about a 

misunderstanding caused by the effectiveness of the moving staircase sterilizer that Stefan 

Tanasescu started to build. Calin Ghizdavet was unsure if the wave length of the apparatus was 

enough to crack Co-Vid19, but Bogdan Matei brought up the fact that the UVC worked on 

SARS, so the apparatus’ effectiveness would be at least decent. 



 
Team Clockworks – RO108 

 

 

                                   

3. As Dragos DC said that he would like for the team to make a presentation when we can return 

to Colegiul National Gheorghe Sincai, so we started to propose ideas in order for it to make our 

team more acknowledged in the high school and on social media. Here are the main ideas: 

 Dragos DC proposed we host more events or even make a fundraiser and making a 

giveaway in order to gain more followers on social media, with a 3D printed reward. 

 Cristi Dobrin proposed we host a demo during the presentation, using Dorel 3.0 and the 

robot he is working on; Calin Ghizdavet added that we could invite students to play with 

one of the robots, possibly as the reward of the giveaway.  

 In order to make ourselves more known to the high school, Cristi Dobrin brought the 

idea of participating at Sincaifest, and use the experience there in order to take the next 

steps and hosting more presentations in different places. 

 Bogdan Matei said we should think outside FTC for the presentations, so Cristi’s robot 

could be turned into a catapult and the hexapod could be brought back on track, 

together with an InMoov robot (which we could start building after the pandemic 

problem is over), as the InMoov could be memorable and interactive with the public. 

 In continuation of the idea of hosting a demo during the presentation, Calin Ghizdavet 

proposed that we should first make some robot kits, than have some students (selected 

on the spot or/and winners of the giveaway on social media) to build and compete with 

the robots they make from the kits.  

As for the Delta 3D printer, Dragos DC and Stefan Tanasescu discussed about the situation 

and they decided to leave it as it is, eventually make a few upgrades to it. 

4. Cristi Dobrin made some improvements on the design of the backup robot, and had a 

discussion with Bogdan Matei about the durability of the claws, which could be solved by buying 

and using backup servomotors. 

5. Dragos DC proposed we clean the workshop in 5S style, in order to improve team bonding 

and motivation of the members, but Bogdan Matei clarified that 5S means more than just 

cleaning, that it is not a one-time project and that 5S is connected to the ground rules. 

6. Calin Ghizdavet proposed participating at NSS as a secondary project, with Dragos DC and 

Mihai Costin showing their interest about the competition.  

7. As the ground rules were mentioned, Dragos DC brought up that he and some other members 

would like to update them and the strike system, and it was decided that we should start 

proposing ideas for the new system. Also, he came up with the idea of making manuals about 

everything happening at each department in order to guide the new members in the ways of our 

team. 

Registered by: Cristi Dobrin April 11, 2020 
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Trying to improve the Ground Rules April 18, 2020 

Participants: Cristi, Alex, MihaiC, MihaiD, DragosDC, DragosG, Calin, Irina, Daria, Iulia, Stefan, 

BogdanM, Sorin 

Location: Slack 

Duration: 14:00 – 16:00 

Goals  Achievements and reflections 

1. Finish the discussion about how 
minutes are redacted  

2. Find a new system for ground rules 

1. No automatization option was agreed 
upon so the old way of making 
minutes still prevails 

2. There wasn’t a clear cut conversation 
about a new system so the 
conversation was put on hold 

3. Unrelated to the initial goals some 
future tasks were also discussed in 
order for the team to not remain in 
such a standstill 

Details: 

Goal 1: Continuing from the discussion from the last meeting about making minutes it was 

found that everyone on the team had a different opinion about how they should be done and 

by lack of replies it was decided that the old fashioned way remains for now. 

Goal 2: The discussion about a new ground rule system was one without any start and 
beginning everyone keeping on discussing the same points they always had without 
anyone having any real suggestions. This is no doubt something that will be continued to 
be discussed and refined. It was proposed to make a Discord server in order to simplify the 
process by means of voice chatting. 
Additional task updates: It was decided that an action plan for the kits for Sincai-fest and 
other such events was going to be established at the next meeting. Some tasks are still 
waiting for the finishing touches of the robot design to be completed (the cable channels). 
If this persists as a problem at the next meeting the task will probably be given to someone 
else. The Trello board stayed mostly unused because of the lack of tasks and activity from 
the team members in general. 
 

Registered by Ghizdavet Calin 
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Concluding our new ground rules  22 of April, 2020 

 

Participants: Iercosan Alexandru, Matei Bogdan, Constantin Daria, Cruceru Ioana, Dragos DC, 

Dobrin Cristian, Teodora, Ghizdavet Calin, Dutescu Mihai, Codin Andrei, Tanasescu Stefan, 

Costin Mihai, Cioc Tudor, Tinca Iulia, Tinca Isabela, Suteu Alexandra  

Location: Our discord server 

Duration: 14:00 – 16:15 

Goals  Achievements and reflections 

1. Picking up where we left off concerning 

the ground rules 

2. Meeting participation ground rule 

3. Deadline ground rule 

4. Communication rule 

5. Department Leaders 

We started to shape the new ground rules 

with emphasis on how they should be 

applied. 

 

 

 

We started a blueprint for the department 

leader. 

 

Details: 

Goal 1: Picking up where we left off concerning the ground rules 

 Today’s meeting was meant to help us conclude the ground rule topic. To sum up the 

previous discussions, we decided to change the way they were presented, as well as our 

“punishment” system, due to the rising risk of people feeling forced to complete certain tasks, 

instead of doing them out of pleasure. At the same time, it has been said countless times that 

people who are passionate about robotics would work even without having rules, yet the rules 

were needed to guide them towards improvement. 

 To begin with, we chose common sense as a base rule. That would include cleaning the 

lab and well-behaving in the workspace. One other important aspect for our team’s activity that 

is not included in the common sense is the Minutes where we register each meeting, activity that 

is avoided as much as possible by most of our members.  

 Stefan added that the biggest problem was respecting the given deadlines. 
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 Bogdan Matei presented another aspect that, although included in our initial Ground 

Rules, was definitely problematic in practice: messages were not being answered in time. He told 

us that a message he had sent a week ago to the Programming Department had not been 

answered.  

 With that being said, we started picking each of them apart to find solutions. We quickly 

realised they needed to be made much clearer and the consequences won’t be applied right 

away because breaking a rule once should not mean such a great disaster, yet it should for 

repeated mistakes.   

 

Goal 2: Meeting participation rule 

 One problem throughout the entire season was people not coming to meetings 

consistently and not announcing their absence and this has delayed our workflow quite 

considerably. Having previously decided to announce everytime we can’t come to a meeting, we 

tried to find a better way of spreading this behaviour between our members.  

 Stefan, who looked more deeply into Slack’s functionalities, showed us a quick technique 

of replying to messages: by using emojis. To be more exact, the team would use something like 

answers coded as emojis to answer collective questions. That suggestion, although a good one, 

was postponed.  

 For a second, it was also suggested to form a Team Council with the purpose of making 

quick decisions for the team, which was quickly renounced. 

 Concerning general meetings, we recently synchronised our calendars so that we get 

notified of a meeting 20 minutes before it starts and have used this option for our online 

gatherings, but we are ready to take it one step further, into the real world. This would be 

especially helpful for the newer members, who may forget our schedule. 

 To facilitate our ways of announcing our absence, Alex suggested creating a website 

where we could say before a meeting that we won’t come. Although it sounded efficient, we 

decided not to implement it, as we are already using plenty of online platforms we could use for 

the same purpose.  

 We took into consideration the very situational cas of someone getting hit by a car and 

not being able to announce their absence, and at that point we knew we had to be more flexible 

with breaking the rules, meaning we should not punish isolated cases, but those who constantly 

disrespect the very basic rules we have. 

 Tudor told us that he was convinced this subject was not helping at all with having the 

robot built, so we decided to create a poll on whether or not we should keep the rule and, while 

waiting for the results, discuss the other points previously made. 
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 The result was in favor of keeping the rule. Therefore, we decided that, for each meeting, 

everyone should announce at least the department they are in that they will be missing. 

 Another point that was made was that each department can meet whenever they want 

and there is no need for them to come if they have nothing to do. A suggestion was that the 

programmers write some code for testing purposes, so when mechanics want to test something, 

nobody would have to come from home to help.  

 The final conclusion was that members should announce when they can’t come to 

meetings, especially important ones. 

 

Goal Deadline ground rule 

 Ever since the team was created, its members were quite uncomfortable with deadlines, 

as they managed to cause stress and even fights between the members and mentors. It was time 

to change that once and for all. 

 Right from the start, Mihai D said that what we called “deadline” was no more than an 

ETA; what is more, it was hard to respect it. The problem was preventing them from being 

cancelled for too long.  

 Two examples we looked at were Maria Enculescu and Tudor Cioc. Maria had to do the 

cables on our robot’s CAD file, yet, as she had no previous experience with that, she started 

researching on the internet. Although it took her quite a while to find out how, she can now 

certainly do the task. Tudor told us about an unlucky experience for the entire Programming 

Department, as a software update caused their program to constantly crash and all they could do 

was look up solutions, something that nobody can predict the exact duration of, as it was heavily 

dependent on other people.  

 What did we learn from these to examples? That the deadlines we imposed ourselves 

were quite inaccurate, that we should periodically check up on other members and make sure to 

help them if needed, allow modifications along the way when progress is unpredictable.  

 Still, to maintain continuity and communicate better as a team, Iulia suggested getting 

together (most if not all of the team) for status updates, meaning everybody spoke about the 

progress they made concerning what they are currently working on. The problem was that it is 

almost impossible to get more than 15 people together and, for certain departments, having all 

of the members present would mean some of them would have nothing to do (as example, four 

mechanics can’t work on the same robot; they are too many).  

 Another issue was that people would come to meetings without knowing what they had 

to do. As a solution, we decided that the tasks for a meeting will be organised before said 

meeting in Trello, along the long-term ones. The conclusion was that, although it won’t be a 
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ground rule, we shall address deadlines as ETAs from now on. What will go in the rules, though, 

is that we should update each other on the progress made. 

 

Goal 4: Communication rule 

 This was an issue mostly between members and mentors, especially for the newer ones: 

in fear of the consequences (which actually don’t exist because we are all here for a hobby and 

not a job), we would not answer texts demanding the status of a certain task or other messages 

that would imply we did not do what we were meant to. Some of this problem is solved by the 

measures established earlier, as progress will be constantly checked and more than one person 

could answer the question. 

 Bogdan wanted to hear suggestions about not creating this gap between himself and the 

new members, as to not be feared (although there is no real reason for that, it is mostly the age 

gap that concerns the students) but we could not discuss this while he was around, so a private 

discussion is left to be held. 

 The conclusion was that the rule should go something like “answer when you are asked 

something”. 

 

 

 

Goal 5: Department Leaders 

 During our previously discussed aspects, we used the term Department Leader, although 

we had not clearly established what that meant, so we attempted to give it some characteristics:  

1. He has to communicate easily with his entire department, as he will most often be the 

one checking the progress and helping others 

2. He needs to know the problems that exist (when they do) such as a member not wanting 

to use certain tools 

3. He should know how to coordonate his department 

 What was not clear, though, was the situation of Calin and Mihai, who are members of 

two departments at the same time. It was left to be discussed in a future meeting. 

 

 

Registered by Mihai Costin 
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Finalizing the ground rules 25 April 2020 

Participants: Alex, Mihai Costin, Mihai Dutescu, Matei Bogdan, Teodora, Calin, Dragos Dc, 

Dragos, Iulia, Isa, Andrei Codin, Cristi, Stefan, Alexandra Suteu 

Location: Our Discord Server  

Duration: 14:00-16:00 

Goals Achievements and reflections 
1. Finalizing the ground rules 
2. Discussing about future events 
3. Discussing about a work bench 

 
4. Discussing about putting the printers 

into operation. 
 

5. Talking about safety 
 

 
6. Discussing about the programming’s 

team activity.   
7. Setting a part of the agenda for the 

next meeting 

The ground rules are finished 
Talking about future events like Sincaifest 
Thinking about a new work bench that 
would help with how clean the lab will be 
Talking what parts we need for the 3D 
printers. 
 
Thinking what we would do if someone got 
injured 
 
Asking how the programming team is doing 
and what needed to be done 
Thinking what needed to be discussed in the 
next meeting. 

 

Goal 1: Finalizing the ground rules 

We started talking about the ground rules, trying to finish them. We talked about one rule: Not 

making major changes to the robot without asking the team and see if they agree or not. 

The ground rule became implemented, after making a pole on slack about it, most of the answers 

being yes. 

Goal 2: Discussing about future events 

We talked about events like Sincaifest and what we would do. 

One idea was that we would have kits and students would be divided into groups each one 

having a team member in their group. Each group would build a robot and at the end we would 

see which one is better. So with that idea we talked about what we would have in the kits and 

what will the robots that each group do, like following a line. 

We talked and about ideas for show robots: what they would do, the material they are build out 

of, were to get parts. 
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Goal 3: Discussing about a future work bench. 

We taught about a future work bench that we could buy that would help us with organising the 

lab. 

We had some ideas but we didn’t have a final decision, so we still don’t know what workbench 

we would buy, so we still need to make a decision in a future meeting. 

 

Goal 4: Discussing about putting the printers into operation. 

We taught about parts we would need for the 3D printer and if we should fix the other 3D 

printers and what would we need to achieve that. 

 

Goal 5: Talking about safety 

We need safety in the lab and we needed to know what we would need to have if someone got 

injured. We all concluded to the decision that we would need a first aid kit if someone got 

injured with the CNC or other stuff. 

 

Goal 6: Discussing about the programming’s team activity.   

Talking about how the programming team is doing: What is finished and what needed to be done 

in the future. 

 

Goal 7: Setting a part of the agenda for the next meeting 

We talked about what would be discussed in the next meeting. The only think we would have 

planned was talking if we should merge the design team with the mechanics team, the idea being 

suggested by Iulia. 

 

  

 

Registered by: Ghizdavet Dragos 
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Discussing about the ground rules and the planification of the Arduino 

projects  

May 9  , 2020 

Participants: Maria, Radu, Daria, Calin, DragosDC, Mihai Dutescu, Cristi, Ioana, Andrei, Dragos 

Ghizdavet, Mihai Costin, Alex, Tudor, Alexandra Suteu. 

Location: Our Discord server 

Duration: 14:00 – 16:30 

Goals  Achievements and reflections 

1. Discussing and fixing the rules that 
could possibly lead to 
misinterpretation. 

 

2. Creating the spreadsheet which 
stores the ideas for our small Arduino 
projects. 

3. Starting to talk about our first ideas 
for the projects. 

 
4. A little recap on our approach to the 

practice of 5S. 

1. We hope that the ground rules are 
clear enough for everyone and that 
the new members will not feel 
intimidated by them. 

2. We now have an organized way to 
write down our ideas. 

3. We came up with a lot of great ideas, 
but we did not choose the projects 
we will be working on. 

4. The practice of 5S is to be 
implemented as soon as we have 
access to our laboratory. 

 

Details: 

Goal 1:  

DragosDC presented us the rules he had managed to synthetize while participating in our 

previous meetings. Therefore, we made our final evaluation in order to be sure that they are 

finished for good.  

Even if most of them have got their point very well stated, some of the rules were changed 

for easier understanding and for avoiding misinterpretation. Also, we decided to tell our 

regulations to the future members only after they will have attended the Clockworks 

meetings for at least two weeks. 

 

Goal 2: 

Even though we decided some time ago to make a spreadsheet for storing and managing our 

ideas for the future small projects that we are going to build,  the table was never created. So,  
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Mihai Costin created an Excel document inside our drive and gave its access to every 

member in order to have an organized way to write down our ideas. 

 

Goal 3: 

After creating the spreadsheet we started to add our ideas in it. We had plenty of ingenious 

plans, but some of them were not appropriate because of their complexity and because of 

the budget they require. In the end we got a table containing some amazing ideas that may 

seem interesting for a lot of people. We decided not to choose the projects we will be 

working on because we need to do some arrangements first. To start with, we need to get 

more details about some plans, as some ideas demand more technical research. Also we need 

to form our teams before proceeding with selecting the most advantageous projects. 

Therefore, in the next meeting we will take care of these 2 things. 

 

 

Goal 4: 

As there was some misunderstanding about the concept of 5S, Mihai Dutescu explained 

again what that practice means. We decided that this season we should approach 5S in a 

better way than we did in the past year. We promised that we will make our first step to 

implementing 5S by cleaning out our laboratory as soon as we can access it, putting 

everything in its right place and throwing off the things we do not need anymore. So, after 

that, there remains only one step: everyone should keep the workroom clean and organised. 

We are very optimistic about implementing 5S in a better way this season. 

 

Registered by yours truly, Tudor 
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Organising the teams for our projects May 16, 2020 

 

Participants: Diaconu Dragos, Dobrin Cristi, Dutescu Mihai, Preda Radu, Cioc Tudor, Costin 

Mihai, Enculescu Maria, Bogdan Matei, Ghizdavet Calin, Ghizdavet Dragos, Codin Andrei, Tinca 

Iulia, Tinca Isabela, Tanasescu Stefan, Suteu Alexandra 

Location: Our Discord server 

Duration: 14:00-15:30 

 

Goals Achievements and reflections 

1. Organising the teams for our 
projects 

2. Getting the materials for the 
projects 
 

 

3. Finishing the notebook 

We made the teams 

The teams were asked to think about the time 

it would take them to complete the projects 

and give a feedback kon our next meeting. 

Dragos will continue the work and ask for 

help when he feels overwhelmed. 

 

Details: 

Goal #1: 

 Having completed the list of ideas for our small projects, it was time to divide the 

members into teams in the way we had established in a prior meeting. The three participating 

members from the Construction and Design departments chose their programmers, as well as 

their ideas. In the end, the teams were as follows: 

- Dragos Ghizdavet with Irina. As he is younger than the other members, we thought 

about giving him the experienced programmer and he agreed. Their chosen project 

will be the Tank Robot 

- Maria with Luana and Ioana will do the football bot 

- Cristi, Daria and Theo will do the useless bot 

 It was know that the rest of us will act as mentors, guiding the teams but not working 

actively on said projects. Iulia came up with the idea of giving each team a project manager from 

the remaining members. This could help the participants get used to working with tasks and 

deadlines, as well as give the rest of us a chance to learn what being a project manager truly 

means. With that being said, Dragos and Irina took Mihai Costin, Maria, Luana and Ioana have 
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Calin and Cristi, Daria and Theo chose Tudor. Soon, they will have a discussion with Iulia about 

what they should do and how to do it, as to not start working blindly. 

 The teams’ progress will show on our social media pages thanks to Iza, and in the 

Engineering Notebook through Dragos Diaconu. 

  

Goal #2: 

 With the teams ready, it was time to answer the question of resources. For the majority 

of the components we chose the option of 3D printing. Taking into consideration the fact that 

quaratine rules had become less severe, we even thought about bringing the printer back to our 

lab and having our teams work there. Matei Bogdan said he would try to get us access into the 

highschool.  

 Apart from that, we will need to buy the electrical part. Matei Bogdan suggested ordering 

from a single online shop, but it is not a must. Obviously, we won’t order from shops outside our 

country.  

 The teams were asked to think about the time it would take them to complete the 

projects and give a feedback on our next meeting. 

 

Goal #3: 

 Dragos still had some work left at the notebook and asked us if we could help. Isa offered 

and to finish the team description. Other tasks will be given in the future. 

  

 

Registered by Mihai Costin 
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Yet another meeting on Discord   27 May, 2020 

Participants: DragosDC, Bogdan Matei, Calin, Daria, Dragos, Iulia, Mihai Costin, Radu, Tudor, 

Alex 

Location: online, on our Discord channel and on Slack 

Duration: 15:00 – 16:45 

Goals  Achievements and reflections 

1. Finalizing the discussion 

regarding Ground Rules 2. 

 
 

2. Marketing problems – making 

our own site 

 
3. Checking the status of 

miniprojects 

 
4. Making a plan on how to 

tackle the Engineer’s 

Notebook and finish it on time 

 
 

5. Renaming the team and/or 

marketing department for their 

presentation to the Sincai 

public 

 

1. Ground Rules The Pre-Sequel have gotten an 

update – with a fresh coat of paint and some 

spellchecking, Ground Rules 2 is done. 

Picking a penalty for breaking the rules and 

when the rules will go in effect are still 

pending deliberation. 

2. Radu agreed to look into WordPress, 

perhaps we’ll have a site by the regional 

competition. 

3. The miniproject managers have met a day 

before and talked. Their conclusions, as well 

as the status of the work will be checked 

again in the next meeting.  

4. DragosDC delegated Iza to finish the Team 

Description, Daria to proofread the Business 

Plan and Outro, Bogdan Matei to check the 

Business Plan, and Iulia to organize the 

minutes and complete their section in the 

Notebook. 

5. We have multiple ideas, including “STEM 

Society”, “STEMA Society”, “Corporation of 

Useless Work”, “Community of Free-

Thinking Robotics Entrepreneurs”. Regarding 

marketing, the ideas include “Commerce” 

and “Human Resources”. Some of those may 

be jokes… Some may be not. 

Details: 

Goal 1: The discussion’s done. After getting improvements to add to Ground Rules 2 from the 
entire team, it has been finished. 
And here it is, in all of its glory, still pending further deliberation. 
GROUND RULES 2 
1. The meetings are held on Wednesday and Saturday in the Laboratory, in Sincai, from 14:00. 
The department leaders determine at least 24 hours in advance which members of their 
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respective department must come. 
1.1. Before 24 hours from the meeting, if a member is asked to come and has something else 
planned, he can notify the dept. leader that he is not coming (so another member can be given 
the tasks of the absent one). 
1.1.1. If a person announces that he is coming, but does not arrive due to unforeseen 
accidents, he is not sanctioned. 
1.1.2. Exceptions are delays / absences according to a rule e.g. a certain member cannot come 
on any Saturday unless specified otherwise/ 
1.2. Department leaders will write the minute of their dept. If the dept. leader is not present, it 
is chosen randomly who will. If no members of the department are present, they don't have to 
write a minute. 
1.2.1. Marketing is an exception to this rule. The Engineer's Notebook manager will take all the 
minute pieces and put them in the notebook, so a minute specifically for this would be 
redundant. There'll be no minutes regarding social media. 
1.2.2. At events the minute is written by the Engineer's Notebook manager. If he is not 
present, it is chosen randomly who will write the minute. 
2. Trello tasks will be constantly checked and updated; before and after each work session 
(either in a group or individual). 
3. Cleanliness and order in the laboratory are absolutely necessary, and will be maintained by 
all team members. 
3.1. Once done, 5S is checked monthly and maintained continuously. 
3.2. The order in the laboratory will be checked by the department leader / whoever writes 
the minute that day. It will be noted in minutes whether or not cleanliness and order standards 
were maintained. 
4. For a major change, the approval of those affected by that decision is required. 
 
Goal 2: DragosDC has talked with Radu, and decided to look into WordPress. We’ll buy a 
domain name and host the site on one of Cazacu’s servers. It doesn’t seem to be worth it right 
now to make it. 
Goal 3: A Discord channel for each miniproject was made. As luck would have it, we were 
unable to further deliberate about their statuses. 
Goal 4: A strategy on how to finally finish the Engineer’s Notebook has been elaborated – 
DragosDC has done most of the legwork, Iza will finish the Team Description, Daria will 
proofread the Business Plan and Outro, Bogdan Matei will check the Business Plan, and Iulia 
will organize the minutes and complete their section in the Notebook. 
Goal 5: A funny idea is a problematic issue. Perhaps it’ll do good, maybe it’ll backfire 
completely. The Free-Thinking Community of Robotics Entrepreneurs, I mean, Clockworks, 
has thoroughly decided to postpone this decision. 
I wonder what marketing will be called. I must say, it has been cut in half – the social media 
Miscellaneous: We are going to make several social media posts about ourselves, and those 
posts will be taken and processed into a better Team Description. 
 

Registered by yours truly, Diaconu Dragos Cristian (DragosDC) 
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Discussing about the future projects and ideas June 3rd, 2020 

Participants: Cristi Dobrin, Calin Ghizdavet, Mihai Costin, Tudor, Dragos DC, Dragos Ghizdavet, 

Isa, Alexandra Suteu. 

Location: Discord, on the “Voice Sedinte” server 

Duration: 14:00-16:14 

Goals Achievements and reflections 
1. Coming up with penalties We learned most of our ideas were easier said 

than done; and that penalties that include 
extra work are not the best idea, since that 
work might not be taken seriously.  

2. Trying to come up with ideas for prizes We just brought up the subject, and sine 
nobody had any ideas at the moment, we 
decided to postpone this subject for another 
meeting. 

3. Discussing about Dept leaders In Ground Rules 2 we mentioned that each 
dept has a leader, so we decided to let the 
team vote for the leaders on Slack. 

4. Coming up with buildable projects that 
would help the Physics teachers make their 
classes more interesting 

We quickly came up with some good ideas for 
some pretty interesting projects to make for 
our high school; the projects can be used for 
physics classes in order to help students 
understand physics on the practical side. 

Details: 

Goal 1: Coming up with penalties 
 

We came with quite some ideas, some from the past, some today, and discussed some pros and 

cons for each penalty that we came up with. Here is every penalty and some side notes: 

 Temporary removal from the team, proposed by Cristi. This means that the person with 

the penalty has to leave form the team for a short but determined time interval (2 or 3 

weeks). This penalty was considered to encourage abandoning the team, as the person 

with the penalty would no more contribute the team in those weeks. In conclusion, not 

the best idea, but not the worst. 

 Push-ups, proposed today by Calin, proposed initially by Bogdan Matei. This one is quite 

self-explanatory: you break a rule, you make a certain number of push-ups. It was 

considered it a good idea, and we took in consideration to buy an exercise mat in order to 

make it easier to make the push-ups. Dragos DC came up with the idea of having multiple 

physical exercises as a penalty, not just push-ups, but this would mean that nearly 

everybody would pick exercises that are easier for each person. In conclusion, a good 

idea for a penalty. 
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 Having to take out the trash/ make “minute”, proposed today by Calin. This idea brought 

up something to take in consideration: chores should not be a penalty because they 

would not be completed as good as they should be. In conclusion, chores should be made 

by everyone willingly, not just by the ones with penalties. 

 Buying supplies, proposed by Calin. This means that the person with the penalty is 

responsible for the next supply shopping trip, a good idea, even though the responsible 

person may buy the wrong item. In conclusion, it is considered one of the best ideas that 

we had. 

 Having another person supervise the work of the person with the punishment, proposed 

by Mihai Costin. It was considered a good idea, but it had the con of not being easy to 

find a supervisor. In conclusion, it is another of the best ideas that we had. 

 Cleaning the workshop, proposed today by Tudor. We made the same statement here 

that we made on the third idea, hence the cleaning might not be made at its best. Same 

conclusion here as for the third idea. 

 Having to learn and present a new knowledge, proposed by Mihai Costin. This means 

that the person with a penalty has to learn something new that has to make with robotics 

and present it to other members. In conclusion, it was considered a good concept, but it 

was a bit vague, so we might expand it in the future. 

 Ask the maid to borrow us the vacuum, proposed by Calin. The person with the penalty 

has to go and ask the maid for the vacuum, in case we ever need it. This was considered a 

bit scary, and nobody might agree in doing this. 

 Having to run 1km in Tineretului, proposed by Cristi. Similar to the push-up penalty, this 

penalty is one based on physical strength. But the worst part about this idea was having 

to take a shower at the high school, something hard to pull off. 

These statements were made during today’s meeting. In conclusion, we will post every idea on a 

poll on Slack and every one should vote their favourites. 

Goal 2: Trying to come up with ideas for prizes 
 

As it was stated before, even though Dragos DC proposed prizes today, we decided to post pone 

this project as we didn’t have any ideas for today. 

Goal 3: Discussing about Dept leaders 
 

In Ground Rules 2 it was mentioned that each dept has to have a leader, so we decided to let the 

team vote for the leaders on Slack; the person to be the leader of a certain dept will also be 

based on the team’s votes and the person’s availability. 

Goal 4: Coming up with buildable projects that would help the Physics teachers make their 
classes more interesting 
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Cristi has recently came up with the idea to make projects can be used for physics classes in 

order to help students understand physics on the practical side, so today we discussed what we 

could make. Here is the list with the ideas we came up with (they can be subject to change): 

 Two sided pulley models: one side with a fixed pulley and the other side with and fixed 

pulley and the mobile pulley, to help students understand what those formulas mean in 

real life. 

  Diffraction grates made form DVD discs 

 Circuit with a resistor that has variable resistance 

 Oscillators 

 Oscilloscopes built with Raspberry pi boards 

 

 

 

Registered by: Cristi Dobrin June 3rd, 2020 
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Discussing about the NEW Digital Summer 2020 by Natie Prin Educatie  June 6th, 2020 

Participants: Cristi Dobrin, Calin Ghizdavet, Mihai Costin, Tudor, Dragos DC, Isa, Iulia, Stefan, 

Alex, Alexandra Suteu. 

Location: Discord, on the “Voice Sedinte” server 

Duration: 14:00-16:00 

Goals Achievements and reflections 
1. Discussing and reading the new rules for 
the Digital Summer 

There were changes regarding some awards 
and we wanted to see all of them. 

2. Making a general idea about what Digital 
Summer actually is and seeing how much time 
we had to finish the Engineering Notebook. 

We only have 3 weeks to finish it and we 
took some decisions so we could all  read it. 

Details: 

Goal 1: Discussing and reading the new rules for the Digital Summer 

We had Mihai Costin reading the new rules and live stream the document on Discord so we 

could all see it. They actually removed the Control Award, which we wanted, but since the 

robots won`t be in the field anymore, it couldn`t be there, and also all the rules regarding robots 

playing were removed. But, to compensate, they introduced another marketing award: “The Best 

Team Promotion”, for which we need to write a separate chapter in our Engineering Notebook. 

And we also decided to make small descriptions about every team member and post them on 

social media, like a Team Presentation, but a different one from the journal, so everyone can get 

to know the team better. Dragos is responsible to look through the other awards and see which 

of them could fit our Journal, so we could finish it accordingly and focus on the award. We were 

kind of sad that we couldn`t participate 100% with the robot anymore, but that`s the current 

situation, we were surprised there will even be a virtual judging. 

Goal 2: Making a general idea about what Digital Summer actually is and seeing how much 
time we had to finish the Engineering Notebook. 

We only had three weeks to finish the notebook, so we decided to split it in six parts 

(sections)and until Wednesday we have to read the first part, all of us, and add comments where 

we think improvements are needed, and then, Dragos can put them in. It seems quite the effort, 

but I know we can do it together! It`s a good thing we are quite pleased with the journal, with 

how Dragos designed it and how the other members wrote parts of it, so we don`t have a LOT 

of work to do.  And now, with everyone giving it some attention and reading it, I know The 

Engineering Notebook will come out nearly perfect. After this, we discussed a few organizational 

matters. Dragos will go to Sincai and get the robot from the laboratory because we still need it 

for the virtual interviews, and then, as I recall, Mihai Costin will take it home and present it. Also, 

Alex will order some new filament for the 3D Printer. 

Registered by: Tincă Isabela June 6th, 2020 
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Discussing several pressing matters June 10th 2020 

Participants: Isa, Iulia, Calin, Dragos Ghizdavet, Luana, Daria, Teo, Bogdan, Radu, Alexandra 

Suteu 

Location: Discord, on the “Voice Sedinte” server 

Duration:14:30-16:00 

Goals Achievements and reflections 

1.Presenting the team’s website and discussing 
what needs to be improved 

Luana got feedback on her work and got some 
proposals to implement. 

2.Chossing the sanction for breaking the ground 
rules and discussing it further 

It was decided that either push-ups, sit-ups, 
squats or running will be used as sanction for 
breaking the ground rules. 

3. Discussing the target for marketing for the next 
5 years. 

This discussion ended inconclusively.  

 

Goal 1: Presenting the team’s website and discussing what needs to be improved 

 Luana presented the website she made. It was discussed the overall esthetic of the 

website, if the colors matched, and some ideas not yet implemented or just partially 

implemented. Luana expressed her desire to create testimonials in which each member would 

state what means Clockworks for him/her. There were also talks about introducing team’s 

sponsors in the website, adding the social media links in other parts and creating a page for 

projects, since it was pointed out that Clockworks is more than just a FTC team.  

Goal 2: Chossing the sanction for breaking the ground rules and discussing it further 

 After looking at the poll made on june 4th, Bogdan declared that the most voted sanction 

was for the sanctioned to do a certain number, unknown yet, of either push-ups, sit-ups or 

squats, or to run a certain distance, as of yet, unknown. It was proposed by Isa to distribute the 

sanction among the sanctioned and the volunteers, if there are people who want to help the 

former with the sanction. This proposal was turned into a poll. 

Goal 3: Discussing the target for marketing for the next 5 years. 

 After a long and awkward silence, Bogdan moved on to the last subject of the meeting, 

marketing. Considering that this year, there will be awards mostly for marketing, each member 

has to help this department. He proposed that a critique of this year’s rule of having to put the 

FTC and BRD logos on every public appearance of the team be added in the team journal 

because it negatively impacted the marketing department’s perfomance. Calin contested this 

idea because it may affect the team’s score in a negative way. There was a proposal to convey 

this idea using statistics, but the discussion ended inconclusively. Next, was the discussion of the 
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marketing plan. Bogdan asked Isa if she has one, to which she answered negatively. Then, he 

asked what was the marketing objective for the next several years. After several seconds of 

silence, some ideas were said: to manage to work with a known company, to be known by a 

percentage of a social category, to be associated with Sincai and vice-versa. The last idea was 

accepted and Teo was tasked with talking with a member of the student’s council to promote the 

team. Otherwise, the discussion ended inconclusively. 

 

 

 

Registered by: Preda Radu June 11th 2020 
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Presenting the organizational problems 13.06.2020 

 

Participants: DragosDC, Dragos G, Iulia, Isa, Calin, Tudor, Bogdan Matei, Sorin 

Location: Our Discord server 

Duration: 14:00 – 14:30 

Goals  Achievements and reflections 

1. Discuss about the recent implication 

problems 

It was concluded that the team didn’t act in 

appropriate ways and that our chances this 

year are pretty low 

 

Details: 

Goal 1:  

Seeing as both the Engineering Notebook and the interviews were ignored by most of the 

team, this problem was brought into questioning. The causes are the same as always, people 

lazily assuming the job to be left to someone else and nothing getting done despite a 

commitment being made. The overall performance this season was deemed lower than 

expected due to these issues. 

Due to these issues the possibility of not registering all the members in the contest was 

considered and a probable outcome. 

 

 

 

 

 

Registered by Ghizdavet Calin 

 

 



 
Team Clockworks – RO108 

 

 

                                   

Discussing about our website and the notebook 17 June, 2020 
 

Participants: Maria, Tudor, Dragos DC, Calin, Mihai Costin, Ioana, Luana, Teo, Bogdan, Sorin, 

Cristi, Alexandra Suteu 

Location: Our Discord Server  

Duration: 15:00-16:00 

Goals Achievements  
1. To discuss what we have to do for 

our notebook to be complete and 
prepared for the online evaluation 

2. What we can improve and our plan 
for our website 

3. To see in which order we prioritize 
our projects and if we postpone 
them  

1.We have established that our notebook 
still needs some work mostly on the 
finishing touches and some descriptions  
2.There is always room for improvement 
when it comes to something and we have 
discussed to see how to minimize it when it 
comes to our work 
3. We have decided that we should focus on 
our notebook so we will finish it ahead of 
the last day of turning it in before the 
evaluation  

 

Details: 

2. Our website finally has a Romanian translation but there was a bit of confusion when it 
came to the design of the switch between 
the languages of the website. Luana, which is working on the website, asked the other 
members to give her testimonials to incorporate in it and we all agreed. 
3. We need to finish our notebook we have 2 weeks and a bit left before the deadline for 
Bucharest Teams which means we will have to leave aside the mini projects we were 
working on in teams but that doesn’t mean when we have the time we cant still work on 
them.  
 

 

Registered by Maria Enculescu  
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Discussing some “last minute details” since we don`t have much time 
left until the deadline for finishing our journal 

  22 June, 2020 

Participants: DragosDC, Radu,  Dragos G, Alex, Cristi, Alexandra Suteu, Isabela, Iulia, Sorin, Tudor 

Location: Discord 

Duration: 14:00 – 16:20 

Goals  Achievements and reflections 
 

1. Discussing about the Notebook, 
what we should retouch. 

 
 

2. Deciding who is going to  be in the 
interview. 

 
The virtual judging is getting closer and closer 
and we need to finish our Engineering 
Notebook and have a plan regarding our 
interview. 

 

Details: 

Regarding the journal, DragosDC reported us that the robot documentations are under review 

right now, so they are being retouched and hopefully, they are going to be even better. Also, it 

remained that I am going to read the beginning and end parts, so I can add things and ideas that 

will complete them and make the journal more pleasant to read. We structured the journal based 

on our desire regarding the awards, and we want Think Award, so, hopefully, we`ll structure the 

interview that way as well, in which, by the way, until this moment, Calin, Mihai Costin, Tudor, 

me and, possibly, Daria; as they offered themselves, but we hope others will join us too. We 

decided we will make two rehearsals for the interview, one on 29th June and one on 1st July. 

Until then, the participants have to know what they want to say exactly, and kind of prepare 

themselves for the questions they are going to be asked, which means they will have to read the 

journal, because usually we get asked about it. 

 

Registered By Isa 
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Business plan 
ro108clockworks 

Motto:,,We work like clockwork” 
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1. RISK ANALYSIS 

Probably the most important factor for team success it is management of risks. And 

what tool can be the best one to archive risk management? SWOT. Let us talk about 

what SWOT is and how it’s made (we have made a clip about that, which can be 

found here:) https://www.youtube.com/watch?v=Btq98gj7CFA 

So, let’s proceed with SWOT: 

STRENGHTS 
- Increasing team membership; it is 

possible that next year to have 2 
teams 

- Strong foundation to inspire 
others 

- Diversity 

WEAKNESSES 
- Limited space 
- Lack of a room capable to install a 

training field 
- Lack of practical knowledge, 

mainly in business related areas 

OPPORTUNITIES 
- Many students 
- Available volunteers with business 

experience 
- “Free” robot parts, training field 

and 3D printer, provided by “Natie 
prin Educatie” 

- FIRST contest registration paid by 
Natie prin Educatie 

- Economic context can help us to 
find sponsors 

THREATS 
- Very good competition 
- Loss of mentors 
- Loss of students 

  

After Weaknesses, we come to a plan of action to cover each ones: 

- A very good space management can manage the problem of limited space. And 

we already buy different types of boxes, indexes, organizers; 

- Lack of a room space capable to have a training field installed in was covered 

by talking with High School management, and we obtained permission to, after 

classes, assemble the training field into one empty room. This is not a very 

practical solution, because we lose a lot of time to mount and dismount field, 

and we cannot practice on the field during classes; 

- Lack of practical knowledge, mainly in business related areas; we have tried to 

manage by a very good social media exposure so we can find people with skills 

into needed areas. Project managers, mathematicians, engineers, consultants, 

IT guys, marketing people. Into the areas where we cannot find people, we try 

to take online classes. Thank God that we find A LOT of resources online, on 

https://www.youtube.com/watch?v=Btq98gj7CFA
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FIRST website, but not only. The Internet might be a perilous and vile creature 

sometimes, but it can help us too! 

For the identified Threats, we try to decrease their influence by: 

- Very good competition. That Threat we can transform into an Opportunity. 

The better the competition is, the better we shall become. As such, we must 

push forward to be better and better!; 

- Loss of mentors and loss of students. We try to decrease them by embracing 

Gracious Professionalism® values and our team values (see 1.2 Chapter). 

 

2. ENVIRONMENT ANALYSIS 

Our initial action was to find out how much money was left and calculate how much 

money we would need for the basic components we had to buy in order for our robot 

to function at peak efficiency and at the lowest price, including 3D printed parts. Of 

course, we made sure to consider the unfortunate possibilities of losing or breaking 

some of our robot components, therefore adding the price of spare parts to the total 

sum. Better safe than sorry… 

After we carried out risk analysis, we concluded that some risks do exist, and they 

have been taken into consideration into SWOT on how they can influence our team’s 

future. That is why we try to go a little bit further, with environment analysis. In order 

to do it, we use PEST analyses, probably the most simple analysis method of a 

“company” environment. 

POLITICAL ECONOMIC SOCIAL TECHNOLOGICAL 

- Government 
can change 
foundation law 
and 
sponsorship; 

- Main sponsors 
of the FIRST 
contest can 
become “non 
grata” by the 
government; 

- Government 
can have a law 
who ban 
children to 
participate to 
such events. 

- Economic 
instability, who 
may affect 
sponsors; 

- Increase of 
taxes for spare 
parts imported 
from US. 

 

- We don’t use 
social 
networking to 
full potential; 

- Because of 
exposure, team 
members can 
be target of 
cyber- bullying; 

- This year, a 
strong social 
threat appears 
to be COVID19 
virus. 

- We cannot use 
more efficient 
solutions, 
based on 
compressed air 
and hydraulics. 
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As you may observe, such analyses show us some potential risks. Moreover, if we 

cannot influence Political factors, we can do a little bit here and there in order to 

manage the other ones. 

In order to compensate economic risks, we should increase our income sources. That 

will be the subject of a brainstorming as soon as possible. 

In order to compensate social risks, we should try to find a balance between social 

network exposure and try to avoid cyber-bullying.  

 

In order to compensate technological risks, we cannot do many things, except to be 

more inventive to electric motor using and more creative about maximum number of 

engines. 

We also thought of how we should attract people at our stand at the competition, 

keeping in mind that we have a limited budget, some of our ideas including buying 

costumes/masks, 3D-printing some figurines, not to mention the cost of designing 

our team’s t-shirts for this year’s competition. 

3. TEAM FINANCES 

 

3.1 Sponsors 

 

We had discussed the possibilities of sponsorships, already planning which companies 

we would like to approach, but also taking into consideration the chances we had of 

them promoting us, and us promoting them. In order to convince the sponsors that 

we are worthy of their support, we presented them the robot we were working on at 

that current time and our ant robot, the Hexapod named Murphy; all of this had been 

quite the challenge for us, but ended up as a success, as people are usually drawn to 

robots with such interesting design and shape, but also functionality, the ant robot 

being able to shift into different positions and to perform actions specific of a real 

ant. 

We try to be an independent and successful team. Moreover, we cannot do it without 

a good source of resources, mainly money and tools for the team. Currently, we have 

gained support of our sponsors through parents of the students in the team and 

mentors. We hope to continue adding sponsors, because we start to have some 

results and we can present a portfolio. 

Right now, we have 2 kind of sponsors, those who help us with tools, as are “Lenovo 

Romania” who helped us with some cell phones, needed for robot intelligence and 

communication and “Litere Volumetrice” who help us with structure for presentation 

stand and presentation stand design. 

The other kind of sponsors are those who help us with money. Those sponsors have 
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their logo printed onto our presentation stand, and are Solution GenomicALL, Ferroli 

Romania and Strauss Romania. 

A big credit must be given to Natie prin Educatie, who donated us many robot 

parts, a half of training field and a 3D printer. We don’t know the money value 

of them, but was, by far, the most important sponsor, not because of the 

money, but because they trust us and give us a chance! 

Overall, we succeed to have enough materials and money to go further, 

without big emotions. 

3.2  Budget and Spending Plan 

At the beginning of the season, we tried to figure out a budget for the season, 

based on the low information we had at that time. Looking into notes from 

that time, we figured that our budget will be the following: 

 

Expenses planned 
Ammount 
(RON) Details 

Team registration 0 Paid by Natie prin Educatie 
Robot parts 0 Paid by Natie prin Educatie 

Training field 0 Paid by Natie prin Educatie 
Marketing 0 Online, by team 
Food & drinks 1000   
TOTAL 1000   

 

With help from mr. Pita, who had the credit card until we got hold of it, we managed 

to pay the invoices. We paid the products at the delivery, gave mr. Pita the invoice, 

and he withdrew money from the card to pay us back.  

But, as reality come often to show us how wrong we can be, until now, we have 

following budget: 

Expenses 

Amount 
spend 
(RON) 

Still to be 
Amount 
(RON) Details 

Robot parts 4873   Different parts bought from US and EU 

Presentation stand 
 

1000 
Only the banners, the structure was for 
free, from a sponsor 

Promotion materials 
 

 3250   
Taxes and transportation 

 
3500 Transportation to Cluj 

Various tools and materials 
for shop and movie team 1207     
Various electric parts 370     
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Food and drinks 
 

3500  
3D printer and materials 3100   New and incredibly high-quality printer 
Other materials 400     

Hotel to FTC national phase  5200  
TOTAL 9950 13200   

    Sponsorship       
Ecotech Chemicals 5737     
Ferroli Romania 10000   

 
Strauss Romania   10000 

They also give us coffee, tea, hot 
chocolate 

CMI Paula Constantin 1000   
TOTAL 16737 10000   

    

Budget Carryover 3590 
 

At the end of the season, we should 
have a carryover for next events of 3590 
RON 

 

 As we may observe, if nothing bad happens, we will finish the FIRST Challenge 

with an exceeding amount of 3590 RON, and those will be available for next team 

projects. Moreover, this is not a sum to scoff at. 

4. SUSTAINABILITY PLAN 

In addition to the risk assessment plans described to points 2 and 3, we come with a 

set of measures who will help us not only to survive as a team, but also to thrive. As a 

summary, those will be: 

- We should find a way to diversify our income sources. Maybe we should do 

some prototyping things, and be paid for that; 

- Creating of a team website; 

- Creating of a foundation, to easily gather funds; 

- Looking to find out a bigger space; 

- Participation to other FIRST contests (as it is FIRST LEGO league); 

- Looking to increase source of incomes; 

- Looking to create a new robotic team into Colegiul National Gheorghe Sincai; 

- Looking to help others teams to come to reality. We start discussions with 

some high schools into small cities who don’t know yet about FIRST Tech 

Challenge Romania robotics; 

- Looking to participate to others robotics contests, outside of FIRST; 

- Looking to share our knowledge and passion with many others; 

- Looking to create a real social network with unconventional media (bloggers, 

influencers); 
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- Looking to find out technology sources, as are technology companies in 

Romania; 

- Looking to attract new and new volunteers who have the wish and capabilities 

to help STEM complementary education in Romania; 

Moreover, that list may continue more and more. For sure, after all we have done 

those short months since we have started, nothing it’s impossible! And, as somebody 

said once, “There are no rules of architecture for a castle in the clouds.” So, let’s do it! 
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A bite-sized presentation 

of the four departments 

Marketing Department 

This is the department responsible for two things; promotion of the team (including promoting 

our sponsors and principles like Gracious Professionalism™) and writing the Engineer’s 

Notebook.  Things ranging from establishing contact with other teams to organizing and 

participating to events are Marketing’s bread and butter. 

 

Design Department 

The design department members excel at giving life to 

concepts, and as such laying the foundation on which 

Mechanics and Programming will work on. Making 

models both 2D and 3D, they can and will plan 

everything out with utmost professionalism and skill. 

 

Mechanics Department 

They are responsible with building the robot itself: from managing what 

parts go where to how everything should fit into one presentable, usable 

form. Their workspace is our Robotics Laboratory, fitted with a variety of 

tools, such as a custom-built 3D Printer (and a second one for good 

measure), a CNC, and more… 

 

Programming Department 

All of the work done by the previous two departments amounts 

to nothing without some clever coding to back it all up. This falls 

unto the shoulders of the programming department – magicians 

of Java, masters of troubleshooting.  
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Communication inside the team 

and managing projects 

 

Tasks are flying around from all directions; some might be mundane and repetitive and others 

might be epic milestones – classifying all of them is the job of the Project Management site. 

 

We also need to talk in order to work at our peak. For 

that, we use Slack. We have our own Slack group, 

where we organize workforce and increase 

productivity using commands like /remind and /poll. 

 

 In order to share our files, we use a workgroup account on Google 

Drive. There we store our minutes, photos, videos, basically every 

file that we use in any way. 

To edit them, the Google Suite is more than enough. Google Pages 

is rather versatile for last-minute minute editing, Sheets is perfect 

for managing shopping lists and Presentation can give life to any 

PowerPoint presentation in record time. 

 

 

 

 

As a project management solution, we use Trello. With our 

own board, we can share tasks with the team, set deadlines, 

and make it as easy as ever to work. We did look into Trello’s 

rivals, but they were overloaded in elements of UI – as such, 

we chose the simpler option. We want to prepare for new 

waves of students to join the team, and they have to 

understand what they have to do. 

During the Covid-19 epidemic, we were forced to delve in 

greater detail in online workspace solutions. For better 

meetings with audio we chose to use Discord. Its ease to use 

and push to talk capabilities are what made us choose this 

option. 

 



 

Team Clockworks – RO108 

 

                                   
 

Ground Rules 

 

As a team, we need to have rules set in order to maximize our productivity. We have five ground 

rules, and every member has four “points”. Breaking a rule means losing a point, and losing all of 

them leads to getting kicked out of the team. Even though the consequences seem daunting, the 

point of those rules is to make work easier for everyone. Those rules are: 

 

1. Every member has to let the others know if they can’t attend a meeting. 

2. Continuously verifying and updating the team’s tasks. 

3. If a member can’t do a certain task, he has to inform the others and ask for help. 

4. Maintaining cleanliness and order in the Robotics Laboratory. 

5. Before making major choices and changes, members must have approval from the others. 

 

Due to us not liking this system, DragosDC chose to make some modifications.  After several 

meetings, it was decided upon those to be the new Ground Rules. 

 

1. The meetings are held on Wednesday and Saturday in the Laboratory, in Sincai, from 14:00. 

The department leaders determine at least 24 hours in advance which members of their 

respective department must come. 

1.1. Before 24 hours from the meeting, if a member is asked to come and has something else 

planned, he can notify the dept. leader that he is not coming (so another member can be given 

the tasks of the absent one). 

1.1.1. If a person announces that he is coming, but does not arrive due to unforeseen accidents, 

he is not sanctioned. 

1.1.2. Exceptions are delays / absences according to a rule e.g. a certain member cannot come on 

any Saturday unless specified otherwise/ 
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1.2. Department leaders will write the minute of their dept. If the dept. leader is not present, it is 

chosen randomly who will. If no members of the department are present, they don't have to 

write a minute. 

1.2.1. Marketing is an exception to this rule. The Engineer's Notebook manager will take all the 

minute pieces and put them in the notebook, so a minute specifically for this would be 

redundant. There'll be no minutes regarding social media. 

1.2.2. At events the minute is written by the Engineer's Notebook manager. If he is not present, 

it is chosen randomly who will write the minute. 

 

2. Trello tasks will be constantly checked and updated; before and after each work session 

(either in a group or individual). 

 

3. Cleanliness and order in the laboratory are absolutely necessary, and will be maintained by all 

team members. 

3.1. Once done, 5S is checked monthly and maintained continuously. 

3.2. The order in the laboratory will be checked by the department leader / whoever writes the 

minute that day. It will be noted in minutes whether or not cleanliness and order standards were 

maintained. 

 

4. For a major change, the approval of those affected by that decision is required. 

 

After setting those new rules, we decided to test them in order for this set of Ground Rules to 

last as long as possible without causing issues. 
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Regarding COMMUNICATION… 
 

EXTERNAL – To our community and beyond 
 

We try to promote our team in the most efficient and proficient way to make ourselves 

visible. Through the social platforms Instagram, Facebook and YouTube, we try to be as 

active as possible and to share our good energy with the people who follow our work with 

interest. As such we can spread both information about our recent actions and tidbits of 

STEM education related content. 

 

Unfortunately, we were not able to be so present on YouTube, instead, on Instagram and 

Facebook we managed the performance of posting daily this season. And for next season, 

maybe we'll open a series of vlogs or other interesting videos for our YouTube channel. 

 

In just two FTC seasons we have managed to reach 600 followers on Instagram, where the 

audience is closer to us in terms of age, and on Facebook we have about 290 appreciations of 

the page, and the target audience of this platform is made up in mostly people over the age 

of 25. 

 

↑      Screenshots from Team’s Instagram and Facebook      ↑ 
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INTERNAL – Our messages and tasks 

 

 
 

To communicate tasks to team members we used Whatsapp in the first season, but for the 

second season, we decided to use a custom platform made by one of our mentors where we 

update each member's tasks and set deadlines for them. We call this the PM (project 

management) Platform. The platform is very efficient and helps us to observe very well the 

work and progress of each member and how the tasks are going. 

 

 
 

Alas, in the second season we gave up on WhatsApp, as important messages were lost by 

spam meddling and the essence was lost. Thus, we decided to use Slack where we have 

channels for each department and subject, so we manage to communicate the information 

efficiently and securely. The change was useful and brought forth efficiency to our 

productivity. 

 
Screenshot from Team’s Slack 



 

We decided to change our design for the T-shirt every season so we have a memory 
every year. We had a brainstorming session for choosing this new design for Skystone, just like 

we do for every decision. The color remained because orange is representative for the team, 
but we did the design a little nicer, yet simple. However, we still kept the small robot since it is 

iconic for our team and added the year, since we are changing them. 

 Back view artwork designed by Maria 

Front view artwork designed by Maria. 



 

 Calin wearing the new T-shirt (front view) 



 

 Calin wearing the new T-shirt (back view). 
 

As you can see, we also put our main sponsor on our T-shirt, as we should, our motto, 
and the shade of orange is not so bright now, but that's how we wanted it, and I think it looks a 
lot better. Plus the material feels a bit softer and less itchy.  
 
 



 

 
Stand model front 3D view 

Stand model simple front view 
 

Before the pandemic, we redesigned the stand for this season, but we did not print it. 
We have our team's logo&motto, NPE’s logo on it, and of course, our sponsors’ logos.  

We were also planning to bring a coffee machine provided by one of our sponsors, 
Doncafe, in order to have fresh coffee at our stand which is our trademark, since we make a lot 
of friends from other teams last year while sipping a cup of coffee and enjoying the matches. 

Also, we planned to bring a few of our other robots at the stand during the 
competition(such as our spider robot, or our robotic sliding arm which Ștefan is working on at 
the moment). 



 
Documentation 

  
Programming 

 Mechanics-Design 

 
 



 
Brainstorm - Analysis - Design - Build - Test 

 

1. Planning 

1.1. Brainstorm 

Our first brainstorming session 11th, 4 days after the release of the “SKYSTONE” video on                             
Twitch. Here is a summary of what we did during the brainstorming sessions between September                             
11th and October 16th: 

September 11th, 2019: 

To begin with, we took a bit of time to reestablish our goals, now that we know the                                   
challenge and can go for some that we are more likely to accomplish. We kept the idea to have a                                       
fully functional robot that ends the 6 matches with little to no damage or technical problems. We                                 
added on the list winning at least half of the matches we play and eventually qualifying for the                                   
national part of the competition. On top of that, we kept aiming for the Control Award as well,                                   
with our programming team extremely confident in what they would be doing. The more                           
ambitious goal was earning the Think Award or being part of the winning alliance, in order to go to                                     
Detroit for the international stage of FTC. 

1.1.1: Our first brainstorming session 
 

 
 



Afterwards, a sketch of the playing field along with all the playing elements was drawn,                             
and, with both parts of the game manual on hand we started brainstorming. The first aspect                               
discussed was the autonomous phase, which we quickly realised was not as easy as it seemed, as                                 
we relied heavily on both our starting position on the terrain and what our allied team would do                                   
during the same period. We decided to prepare multiple autonomous programs and use the                           
correct one given by the initial conditions. The highest scoring action in the first 30 seconds is                                 

repositioning the building tray,       
therefore we initiated our       
brainstorming from the starting       
position closest to the tray.  
The ideas were many, each more           
complex than the other, coming from           
all of our members. The first question             
was when to move the tray: at the               
beginning or at the end? It was agreed               
on the former in order to guarantee             
the points. The next stage was thinking             
how to achieve it. The first stage was               
establishing the coordinate frame,       
through the use of cameras that would             
measure the distances between the         
robot and the nearby walls, in order to               
accurately move the building ground.         
Afterwards, a way of actually moving it             
had to be devised. We couldn’t simply             
walk up to it from a certain angle and                 
push it, as we would be likely to hit                 
other robots or the surrounding walls,           
acts that would bring penalties.  

Therefore, two safe positions relative to it were found. Each of them was considered as a                               
viable place to grip it and a decision was not made. In order for the actual gripping mechanism a                                     
final decision was straightforward to make: two servo motors with claws that would take                           
advantage of the edge of the foundation.  

Alex also came up with the idea of using a camera to detect the closest Skystone,which                               
would also mean knowing the position of the second one, seeing as their positions depend on one                                 
another, being a step towards the scoring of additional points by passing one under the Alliance                               
Bridge. Another idea concerning the SkyStones was to have a camera facing down onto them, thus                               
making use of the fact that the picture extends on the upper side of the building brick itself, and                                     
basing the detection process on that.  

The conclusion was that each idea would be discussed within the following meeting                         
through the use of the SWOT method, in order to reach a final and optimal solution and start work                                     
on the robot. 

 

 
 



September 21st, 2019: 
 

 
Following the brainstorming sessions held in the previous weeks, all the possible                       

mechanisms that could have been used were listed and designed in order to have the ability of                                 
judging each one properly and making a choice. 

 
All of them were analyzed         
(through the use of the CAD files             
prepared especially for this       
purpose) a SWOT analysis was         
composed for each of them. What           
was left was calculating the points           
of each strategy and combination         
of mechanisms in order to         
optimize all the characteristics.  

 

 

 

 
October 16th, 2019: 
The mechanics team gathered       
around the Raspberry Pi computer in           
order to make the final SWOT           
analysis for each mechanism thought         
up after September 21st. The SWOT           
analysis can be seen in the following             
chapter.   

 
 



1.2. Analysis 

We used the SWOT analysis to determine which mechanism idea was better for our robot.                             
On October 16th we made these tables, which show our conclusion from brainstorming on each                             
mechanism idea we came up with. 

1.2.1. Arm Mechanisms 
 
Parallelogram 

S 
-reliable 
-easy to assemble 
-requires just one DC motor 
-easy to control 

W 
-custom components (from aluminium plates) 
-reduced maximum height 

O 
-can be automatized 

T 
-we need more parallelograms to achieve greater             
heights 

 
Threaded screw 

S 
-accuracy 
-strong 

W 
-requires 2 or 3 DC motors 
-slow 
-the up and down movement takes some time 

O 
-can be automatized 
-originality award 

T 
-time-consuming + the risk of losing points  

 
1.2.2. Grabbing Mechanisms 

 
Gripper 

S 
-easy to build 
-fully printable 
-light 
-requires just one servo motor 

W 
-quite unstable 
-fragile 
-sticking out in the front of the robot 
-requires alignment 
-many moving parts 

O 
-easy to transport 
-can be compatible with all arm mechanisms 

T 
-the grip can become worse over time due to                 
fatigue and other factors 

 
Geometric gripper 

S 
-effective (as we saw on a Youtube video) 

W 
-needs alignment 

 
 



-easy to assemble 
-reliable 
-requires just one servo motor 

-requires rubber on components in order to             
avoid slipping pieces  
-requires custom components (from aluminium         
plates) 

O 
-can be assembled in time for the demos 

T 
-the grip can become worse over time due to                 
fatigue and other factors 

 

Wheel-based mechanism (this mechanism is placed on top of a sky stone and uses 4                             
wheels placed on 2 sides. The sky stone is pulled inside by the rotation of the wheels and pushed                                     
out by the rotation of the wheels in the opposite direction; see 4.1.)  

S 
-the fastest grabbing mechanism  
-grabs a piece from both sides 
-lower chance to get errors 

W 
-requires  2 DC motors 
-the components are hard to obtain 
-takes a lot of space 
-custom pieces from metal 
-may require a gripper 
-can’t grab the CapStone 

O 
-originality award 

T 
-could draw a lot of battery power 

 
Symmetrical parts mechanism (this mechanism is made from a fixed part and a moving                           

part. The fixed part is placed near the sky stone and the mobile part gets closer to the sky stone,                                       
requiring a DC motor, locking it between the parts. Then the mobile part moves away from the                                 
piece, releasing it on the tower) 

S 
-safe and parallel grab 
-lower chance to get errors 

W 
-maximum height 
-space consuming 

O 
-originality award 

T 
-the piece or the belt required might break 

 
A mechanism which grabs the piece on the bottom of the tower, lifts it and the rest of the                                     

tower and places a piece under the lifted pieces. (We don’t have a shorter name for that yet) 

S 
-no height limit 

W 
-hard to assemble 
-very complex 
requires another mechanism for the CapStone 

O 
-Innovate award 

T 
-it is unknown if it is legal 

 
 



2. Demo Robot (a.k.a Dorel 2.0) 
 
2.1. Design 

2.1.1. Chassis 

The work for the custom chassis started in July, when the task of designing them was given to                                     
the design team by Bogdan Matei, with the promise that he would find someone with a CNC                                 
router to manufacture the profiles. The chassis presented in the following section was the one                             
used for the demo matches. 

The main idea behind the custom chassis was to have profiles on both sides of each pair of                                   
Mecanum Wheels. 

2.1.1.a) Profile sketch 

This is how the initial sketch looked like. The length is close to the limit, in order to fit all                                       
the mechanisms in the chassis’ perimeter, the holes match the Tetrix Channels and we added the                               
triangles in order to make it somewhat lighter. The design was made to match to a certain extent                                   
the Tile Runner. The thickness was of 2.1mm but it remained to be seen what the available sheet’s                                   
characteristics were.After finishing the profiles, they were assembled in pairs, using 96 mm                         
Channels and L Brackets. 

 
 



2.1.1.b)  Mecanum wheel cover 

This is what a full Mecanum Wheel cover would have looked like. All we had to do was                                   
bring two of them together. As can be seen, the channel on the back is slightly inside the two                                     
profiles. That is because the parallelogram was intended to be mounted on the back of the robot                                 
and the space was needed for the motor, space we would not have had, had the channel been                                   
mounted more towards the outside.  

A new project was then created for the chassis. To begin with, a 288 mm channel was                                 
added to merge the two assemblies. Then, to make room for the motor mounts, a 288mm flat was                                   
added on each side, each one attached with two L-Brackets. 

 
 



 

2.1.1.c) Connected wheel covers 

Of course, after that, the motors were added. 

2.1.1.d) Connected wheel covers with motors 

 

The following step was adding the Mecanum wheels. Two Bronze Bushings were used to fit                             
a 6mm axle into the holes which were blocked from moving by axle collars. To attach to the motors                                     

 
 



Rev gears were used, connected with Tetrix axle collars. The same type of gear was used on the                                   
motors. 

 

2.1.1.e) Side view of the Mecanum Wheel in its place 

Below is an image of the final chassis: 

2.1.1.f) Final assembly 

 
 



 

2.1.2. Parallelogram 

We agreed on using a parallelogram system to safely maneuver the stones and not                           
encounter any trouble when stacking them on the foundation, as it allowed us to keep the stones                                 
parallel to the playing field.  

As the height limit was quite low, we started with a 160mm Channel that we considered as                                 
the leaning point. It was mirrored with another one at the maximum distance possible, in order to                                 
maximize the building height (395mm) and connected with two aluminum L-shaped profiles. 

 

To build the parallelogram itself, steel axles, bronze bushings and shaft hubs were used. 

2.1.2.b) View inside the U-channel 

 
 



The fun part for our team was designing the CAD model in such a way so that it would be                                       
able to move in the same way as its real life counterpart. Problems appeared right from the                                 
beginning, in order to offer the needed degree of movement without parts interfering with one                             
another. It was achieved with four joints with linked motion. 

 

2.1.2.c) Visualisation of the assembly’s movement 

In order to find out if the TorqueNADO DC motor used for the parallelogram was strong                               
enough some calculations were made. The first step was computing the mass of the moving parts                               
with Fusion 360, providing a result of 360 grams. In order to calculate the maximum torque                               
needed to raise the moving parts, their weight (3.52N) was multiplied by the greatest distance at                               
which the center of mass was going to be from the joint, also found out through Fusion 360: 

 

 
 



 

This was subtracted from the torque provided in the motor’s datasheet (4.94Nm). The                         
remaining effective torque was 3.905Nm. Then, after establishing that the stone’s center of mass                           
was going to be at a distance of 484mm from the axis the output force is calculated to be of 8.06N,                                         
enough to raise a weight of 0.82kg, far greater than that of a stone, which weighs in at 0.17kg.  

With these results it can be calculated that the minimum efficiency without taking friction                           
into account is 79%. 

As the parallelogram system was not allowed to exceed the chassis’ dimensions, we had to 
come up with a way to make it reach the building stones without interfering with the rest of the 
robot. Therefore, we decided to make it rotate at the beginning of the driver-controlled phase. 

The rotating mechanism was designed as the stable point of the out-take system of our robot.                               
Using the hubs and the inner channel connector we have connected 2 channels using an axel so                                 
that it can rotate in different directions to pick the stones up in different directions. The axels are                                   
spun by the tornado motors using chains. The lower part of the mechanism is stable and unable to                                   
move. Everything is secured by screws. Below is a sketch showing 4 different points of view.                               

 

 
 



In order to create this in Fusion 360 we have used the allowed tetrix sources for the competition. 
Using the biggest channel as a base and working up and around it. The joints used for the screws 
and motors were rigid but the ones for the hubs, axles, and gears were revoluting. 

 

2.1.2.f) Section analysis of the mechanism 

 The rotating mechanism is the suspension point to two other channels which then have a type of 
claw attached (more on that in the documentation on its mechanism and how it works) and the 
bigger channel represents one of the 4 channels which make the frame of our robots body. 

 

2.1.2.g) Render of the final mechanism 

 

 
 



2.1.3. Geometric Gripper 

Before we even started designing the model, we knew it would go well because the                             
concept did not require too many parts, therefore it was reliable.  

Going to the design itself, we took the 160mm channel that was meant as the mobile side                                 
of the parallelogram mechanism and mounted a servo on its higher end. The servo is the one to                                   
power the gripper itself. 

 

 

2.1.3.a) Starting point for our gripper 

Of course, as with any gripper, just a servo was not enough. So we prepared a custom                                 
profile to mount on it, the part that would generate the grip. On it we screwed a standoff that our                                       
mechanics would then add some rubber and hot glue to lower the chances of the stone slipping. 

 

2.1.3.b) Render of our gripper 

 
 



 

2.1.4. Foundation Claws 

The foundation claws a very simple mechanism, just a pair of servos lowering two pieces of                               
aluminum over the edge of the foundation. As a flat piece would have resistance problems, and                               
when using an L-shaped piece its shape would interfere with the pulling process a simulation was                               
computed in order to observe where the extra thickness is needed. 

2.1.4.a) Resistance simulation for our foundation claws 

For the final optimized piece see 2.2.4. 

 

2.2. Build 

The first prototype for our robot was a simple build, with the sole purpose being the                               
testing of movement with Mecanum wheels. For the motors REV 20:1 HD Hex motors were used                               
as they would be the ones used on the final robot. The chassis was made out of custom cut steel                                       

sheets. The   
reason for this     
build was   
mainly giving   
the 
programming 
team a base on       
which to test     

 
 



their ideas, and then it was turned into a full robot that was used for the demos. 

 

 

 

2.2.1. Base 

The design of the base started from a problem we had in the past: the usage of one support                                     
point for the wheels. The chassis used was the one mentioned in the previous section. The plates                                 
are supposed to hold the shaft between them, giving each wheel 2 support points. The plates on                                 
the inside of the robot were connected with a Tetrix 288mm channel on top of the 2 96mm                                   
channels on the back and with a Rev extrusion which we cut to fit inside the chassis.  

When the plates arrived, they were left for a month (because of the need to make                               
additional designs) time in which they rusted. A solution was found on YouTube of using                             
Coca-Cola, but since the concentration of phosphoric acid was low, instead of a cloth, 180 grit                               
sandpaper was used. The reason this harsh grit was used was that the next stage was painting                                 
them in order to prevent future rusting, and the scratches would both be covered by the paint and                                   
help it adhere better. 

For the wheels, the Mecanum wheels were chosen due to them providing omnidirectional                         
movement without the disadvantages other wheels with the same features have. The wheels were                           
attached to a 6mm hex shaft together with a Rev 20 tooth sprocket for each wheel. We used chain                                     
transmission for the robot because it was the only longer distance transmission option available at                             
the time. For the motors, 4 Rev HD Hex 20:1 ratio was used because the 40:1 ratio variant was not                                       
fast enough. However, due to the robot's high weight (mainly due to the steel chassis), the                               
sprocket ratio chosen was 15:20 in order to minimize the already high battery usage mainly due to                                 
the parallelogram and operate the motors within safe margins. 

As far as the electronics were concerned two REV Expansion Hubs were used due to being                               
already in hand and also being much less cumbersome than the Modern Robotics alternative. A                             
webcam was also used in order to pick up a video stream. It was mounted with hot glue on a                                       
TETRIX L-shaped bracket. 

2.2.2. Parallelogram 

A pair of L-shaped aluminum profiles were cut down to size and drilled into in order to be                                   
compatible with the pieces in the TETRIX kit. Afterwards, they were assembled with two channels                             
(a 160 and a 288 mm one), one on each side, as well as 4 axles, to create a working initial system.                                           
Then, a Torquenado motor was added for its high torque (see 2.1.2.) in order to lift the system.                                   
Two gears were used to connect the motor, de-multiplying its speed for some extra torque, but as                                 
we soon came to realize it wasn’t needed as the motor was plenty strong enough, and actually was                                   
moving the parallelogram so fast it was hard to control, so we made a note for the programming                                   

 
 



team to slow it down. In the end, we decided to use a chain transmission with 2 Tetrix 16 tooth                                       
sprockets to the Torquenado since the gears were inconvenient because of their size, making our                             
robot taller than 14 inches. 

  As the parallelogram kept bumping on the wheel motors and the robot was a bit over 18                                 
inches in length and 14         
inches in height the       
custom pieces were     
shortened and the     
288mm profile was     
replaced with 160mm. To       
the bottom of the channel         
attached to the robot, an         
axle was added on which         
a Tetrix 24 tooth       
sprocket was mounted. It       
was connected with a       
chain to a Tetrix       
Torquenado 60:1 ratio     
motor, with an S25-24       
Ninja Star Sprocket. This       
resulted in a spinning arm, which was stabilized and allowed for free movement since nothing                             
would be in the way to interfere on that side of the robot. 

For the intake (only used during the Autonomous period), the geometric gripper was used. 

 

2.2.3. Geometric gripper 

Due to it being the last viable option for a gripping mechanism                       
at the time (see 4.1. and 4.2.) we built a custom gripper that works by                             
putting a short arm around the head of the piece (see image). In order                           
to be able to attach rubber in a resilient way, a custom brass piece was                             
made by cutting a small part of a brass sheet that was on hand with an                               
angle grinder. Two holes were drilled through it with a 4mm drill bit in                           
order to mount the piece. The long aluminum piece was cut in order to                           
have a shape that would not affect the functionality then two holes                       
were drilled to attach it to a servo horn and another one to attach a                             
stand-off that would hold the piece. To the former, a piece of shrink                         
tube was glued. When the official stones came, however, it was                     
noticed that they had the tendency to slip and fall. The problem was                         
remedied through the addition of hot glue on the rubber to increase                       
grip, and by changing the bolts to come with a flatter head in order for                             

 
 



the rubber to make better contact with the stones. Hot glue was also added on the stand-off                                 
because the rubber we had wasn’t adherent enough. 

   

 

 

2.2.4. Foundation claws 

The foundation claws, despite being the simplest             
part of the robot proved to be the most reliable. It was                       
constructed by mounting aluminum pieces to servo             
motors which would lower them over the top of the                   
foundation in order to grip it. It worked in every match                     
and it was the main factor for our performance within                   
the demos. 

 

 

2.3. Test 

On November 15th, we went to Autovortex’s Hub to test our robot in order to be able to                                   
use the complete playing field and train for the upcoming demos. There we observed that the arm                                 
was trembling, which resulted in stones to often slip from the gripper. The autonomous was                             
moving the foundation and parked under the bridge just fine, but only on one Alliance’s side of the                                   
track.  

 This is what our driver, Mihai, has to say about the testing of Dorel 2.0: 
“At first, getting used to the Mecanum Movement was quite troublesome but after a few                             

minutes I kind of eased into it. Yet, I still requested a Reset button that would reset the movement                                     
axis according to the current position that Dorel had. This proved quite handy when the                             
driver-controlled period started, as the robot did not have the same orientation as in the                             
beginning of the match. We also had some mechanical issues, specifically when the bushings would                             
slip off their place, causing our robot to completely lose its stability. Luckily for us, that was not an                                     
issue during the actual events.  

At the same time, it took me quite some time to figure out the proper positioning in order                                   
to get a good grip on the Stones themselves. And even when I knew what I was aiming for, it still                                         
took a great amount of time to position due to several factors: one was the movement speed that                                   
forced me to move the joysticks with too much caution than I should have, and another was the                                   
fact that the arm would move left and right due to the friction with the floor. The arm's movement                                     
was fixed, but the speed remained the same. It was up to me to be able to handle it.  

 
 



The other thing that was making my job quite difficult was the grip. The first time we were there,                                     
our gripper would hardly do its job, even with the best positioning we could give it. It was mainly                                     
because the surface of contact was not perfectly flat. Therefore, during the first demo we did not                                 
even aim for too much building.  

It was only two days before the second demo when we improved the gripper by adding                               
some sort of garnishing. It was such a massive change! After that, we no longer needed so much                                   
time to position and no longer ran the risk of dropping stones when transporting them. I was so                                   
relieved as my part was now so much easier and I felt much more free to handle the robot safely                                       
around the field. It was the change that gave us more hope for the second demo, as the robot was                                       
capable of building a tower of up to 5 stones (which for us was quite a lot). “ 

On November 16th, we went to a demo organized by Quantum Robotics, and then we saw                               
the real problems of the robot. Firstly, the robot had a good autonomous for one side of the track,                                     
which resulted in some big scores in 2 of the matches and smaller scores in the other 2. Then there                                       
was a chain that needed to be shortened and the lack of grip on the pieces. The adherence problem                                     
was solved after the demo by replacing the hot glue on the pieces with rubber bands and the chain                                     
was shortened. Another problem with the gripper that did not manifest until the demos was the                               
fact that the cable from servo kept disconnecting, becoming unusable. All in all the problems could                               
be attributed to not enough testing having been done due to both not having the competition                               
stones from the start and falling behind schedule. 

   

 
 



3. The Competition Robot (a.k.a Dorel 3.0) 
 

3.1. Design 
 
3.1.1. Chassis 

It was decided during the summer that we should have a custom chassis made for the                               
robot. Like the one used on the demo robot, this one was cut by a CNC router, but it was designed                                         
by Mihai Dutescu and cut out of thick duralumin instead of steel which proved to be much lighter                                   
and less prone to deformation. To help with this, they were also held together by 8mm threaded                                 
steel rods. 

3.1.1.a) Close-up render of the chassis 

In the middle of the chassis it was decided to use a plastic ramp on which the stones would                                     
slide and it would also play the role of a mount for the battery which was to be attached to the                                         
bottom in a 3D printed enclosure. The role of the piece of steel in the middle is to make the plastic                                         
more secure and provide a mounting point for the claws used to move the foundation. 

It was also decided from the start that timing belts were going to be used instead of chains                                   
because of the increase in reliability. The timing belts were HDT5 and the drives were of 32 teeth                                   
and 20 teeth, respectively. This ratio was chosen because it improves precision while also not                             
sacrificing too much speed. It also made it easy to find a proper length for the belt while using the                                       
positions we chose for the motors and the wheels. The motors we chose for the base were REV                                   
20:1 for their increased rpm and extra torque when compared to the AndyMark motors we had.                               
This gave us a final gear ratio of 32:1. 

 
 



The wheels we chose were the AndyMark mecanum wheels because of the ability to drive                             
in any direction without any compromises on the shape of the robot like Omni wheels would have.                                 
They were also attached to the chassis with bearings in order to reduce the friction and not wear                                   
out the paint or bushing if they were to be chosen instead..  

For the electronics it was decided that 2 REV expansion hubs would be used, mostly                             
because no Control hubs were available for sale. The hubs were mounted to the chassis using REV                                 
aluminum extrusions. The phone was mounted in the front of the robot with a 3D printed mount in                                   
order for its camera to be able to see. 
 
3.1.2. Foundation claws 

In order to pull the foundation during the autonomous stage and during the endgame it                             
was decided to go with some claws which would be closed or opened by servos.  

At first there were plenty of problems with the design since we had not a single idea about                                   
where it would be mounted or how it would work. After a couple of weeks of thinking it was finally                                       
concluded that the servos were going to be attached to a steel extension of the chassis. In order to                                     
grip the foundation it was decided to go with some cut down REV aluminum profiles which would                                 
go over the edge. This method was chosen because it doesn’t occupy much space and they can be                                   
retracted without going over the size limit. 

  3.1.2.a) Render of the foundation claws in action 

3.1.3. Intake system 

The intake system was inspired by the ones seen on YouTube, using AndyMark compliant                           
wheels attached to motors in order to pull the pieces in. For the motors the REV Core HEX variety                                     
were used because of their small size. They were attached to the chassis through the use of 3D                                   
printed brackets. Two wheels were used on each side in order to make sure the stones would have                                   

 
 



enough speed to climb properly onto the ramp. The inner ones were mounted through the use of                                 
aluminum sheets with holes through which axles could pass through and they were connected to                             
the motor through the use of a chain. The ramp has the purpose of getting the stones onto the                                     
robot as well as providing them with a base to rest on once there. Due to a mistake in the ordering                                         
process we ended up with 4-inch wheels instead of 3-inch wheels so they had to be reduced in size.                                     
This, however, improved the reliability as well as provided us with material for the gripper (see                               
3.1.5.). 

 
3.1.3.a) Render of our intake system 

3.1.4. Lift System 
To be able to stack the stones on top of each other, we needed some way to lift them. The                                       

easiest and most efficient way was using a system of linear slides. We chose this option as our                                   
mechanics had previously worked with them and knew how to make the system reliable.  

To begin with, we had to make the CAD file for one slide so we could assemble them                                   
together afterwards. The model we went for was the Misumi 30cm, but, as we were running out of                                   
time and an order had not been made, we bought a set of quite similar linear slides from Leroy                                     
Merlin. It is worth noting that the ones acquired from Leroy Merlin, although inferior in quality,                               
were much lighter, meaning an increase about the speed with which they would be raised. 

The model was made with 3 extruded volumes. To replicate the movement, we constrained                           
them using PlanarJoints. 

 
 



 

3.1.4.a) 3D model of a slide 

On the robot, we stacked four of them on each side, allowing us to expand up to 120cm in                                     
height. We had to cut rectangles on the acrylic platform in order to make them fit under the                                   
Alliance Bridge. 

 

3.1.4.b) The slides attached to our plexiglass platform 

In order to move the linear slides, we used Andymark 40:1 ratio motors and attached a 3d                                 
printed reel to them. The concept was that we would use gardening rope in order to raise them,                                   
however due to a fortunate chain of events it was dropped in favor of fishing rope. 

 
 



 

3.1.4.c) Positioning the motors  

The motors were mounted on custom aluminum parts, but, due to them seeming quite thin                             
and fragile we computed a simulation in which we applied a force of 50N to each of the screw                                     
holes which showed we need not be worried (we took the weight of the linear slides on one side to                                       
be of about 10kg, however, this was much heavier than the actual slides): 

 

3.1.4.d) Simulation for our motor supports 

 

 
 



Here is a render of the linear slide assembly: 

3.1.4.e) Final render of our lift assembly 

After having cut the compliant wheels to reduce them to the desired diameter, we noticed 
that the obtained belts offered quite a good grip on the building stones, much better than any 
other rubber we had in our lab. Therefore, we decided to use them on our gripper. 

3.1.5. Gripper 

After a long discussion, using the SWOT Analysis system, it was decided to grab the stones                               
by the two outward extrusions on top. The next stage was the CAD. The side surfaces were                                 
extruded to represent the rubber (quite noticeable in the image because of the green color). Then,                               
in order to move them and provide stiffness, REV Extrusions were used on each side. After                               
establishing that it is possible within the electronic constraints, it was decided to use four servos                               
for the gripper. This granted us a much smaller possibility of error. Two servos were mounted for                                 
each extrusion. 

 

3.1.5.a) The beginning of the gripper 

 
 



The hardest part now was connecting them all together. First, the focus was on connecting                             
the servos to the extrusions. We came up with a 3D design starting from the horn pattern and                                   
matching it with the extrusions. The parts were designed pretty thick, as they would be under a                                 
considerable amount of pressure from the gripper and, even though we used PETG, a quite                             
resilient material, precautions were taken. Next, the servos had to be connected to one another                             
and again it was opted for a printed part, as bulky as the others, as it had to withstand considerable                                       
side acting tension. To reinforce them and connect them to the rest of the robot, more Rev                                 
extrusions were used. 

 

3.1.5.b) Positioning the gripper 

 

Now, after having completed the gripper itself, it               
was time to make it move back and forth. In order to do                         
that, we opted for a rack and gear system. For the gear                       
and rack pattern, the Herringbone Gear pattern was               
chosen. Using normal gears had some problems as they                 
would slip away one from the other. This is why this type                       
of gear was chosen: the teeth constrain the movement                 
of the wheels, leaving them a single degree of freedom.                   
In other words, they are much more reliable.  

 

 

 

 
 



  

3.1.5.c) Mounting the rack 

The rack was placed on a custom L channel, and the gripper was connected on the inside                                 
using Rev Extrusions. 

 

3.1.5.d) Adding the servo 

 
 



In order to make it actually move, the gear was mounted on a servo motor and attached                                   
the L channel on a slide that offered the desired freedom. As can be seen, it is different from the                                       
ones that do the lifting itself, that is because they were lighter and easier to maneuver.  

3.1.5.e) Attaching it all to the slides 

A render of the final product: 

 
 



 

 

3.2. Build 

3.2.1. Chassis 

The chassis pieces were made out of 4mm thick duralumin, much less prone to bending and                               
also much lighter than the previously used steel. It was, however, not without fault. The paint was                                 
thick, which made the holes smaller than they were designed to be. Because of this, they had to be                                     
filed on the inside until the metal was exposed in order for the screws and axles to fit through.   

 

3.2.1.a) The inner part of our chassis 

The pieces were held together through the use of M8 bolts and self-locking nuts. For speed                               
they were tightened with a drill seeing the very high number of turns. They were cut to the correct                                     
length using an angle grinder. The motors were attached through the use of the screw holes in the                                   
front, and the wheels by using bearings in the designated holes in order to minimize friction. The                                 
transmission was done through HD-T5 timing belts which were much easier to use than chains to                               

 
 



the delight of all the people that worked on the project. The custom aluminum pieces were created                                 
with a drill and a hand-saw. (for the acrylic piece see 3.2.3.) 

 

3.2.2. Foundation Claws 

Due to the pandemic, the foundation claws were not built as there was no access to neither                                 
the workshop nor the robot. 

3.2.3. Intake system 

The hardest part of constructing the intake system was the ramp. It was made out of                               
acrylic which had to be bent into the correct shape as was used in the design. This was realized                                     
through the use of a heat gun. It was a long process of heating the acrylic sheet then slightly                                     
bending it carefully with a piece of timber wood and repeating over and over again until the                                 
desired results were achieved. Afterwards, the holes were drilled in the correct places and                           
required openings were cut. There were a few reasons why this was done after the shaping,                               
despite a flat piece being easier to work with. Firstly, there was the risk of the newly added                                   
features warping unpredictably due to the heat, and secondly, bending the material wasn’t a                           
precise process, meaning that beginning by constructing the features could cause them to be                           
misaligned.  

 

3.2.3.a) 3D model of our plexiglass platform 

 

Due to a mistake, the intake           
wheels bought were too wide for           
our intake and they had to be cut               
down. However, this made them         
more flexible, which increased the         
efficiency of the system, while also           
providing us with extra material         
which was used for the gripper.  

 
 



The rest of the process went smoothly, the 3D printed parts needing minimal modifications                           
for both the motor mount and the axle adapter. The chain and the aluminum pieces were also easy                                   
to produce out of a longer chain and a flat profile, respectively. After the system was on the robot                                     
we performed some tests by connecting a battery directly to each of the motors and the results                                 
were flawless. 

3.2.3.b) Breakdown of the intake system 

3.2.4. Lift Mechanism 

Seeing as the system was contrived out of multiple linear slides, a way to connect them was                                 
needed between each other and to the robot itself. To the slides that would be connected to the                                   
base, 4 holes were drilled with a 4mm drill bit to the fixed parts, in a cross pattern similar to that of                                           
the TETRIX components. To the fixed parts of the 6 other slides, 3 holes were drilled with a 5mm                                     
drill bit for each, the same process being done to the sliding part of 6 of the sliding parts in order                                         
for all the slides to be connected between one another. For the sliding parts connected to the                                 
gripper 2 4mm holes were drilled in each, so the connection between them and the gripper would                                 
be stable, and prevent the slides from slipping (without this the linear slides would disassemble                             
during operation, the screws having the role of a mechanical end stop). This problem would not                               
appear to the other linear slides unless really slow lifting was in effect, so the solution was having                                   
everything move quite fast all the time by preprogramming all the tower heights which would                             
eliminate the need for the driver to slowly fine-tune the height.  

3.2.5. Gripper 

The custom parts were created as thick as possible in order to withstand the pressure we                               
anticipated they would have to bear. After having printed them, we went on to assemble the parts.                                 
We used 4 REV servos and round aluminum horns, which we stuck to the printed parts each one                                   

 
 



with 2 4 cm-long screws. The rubber from the compliant wheels (see 3.1.3. or 3.2.3.) was tied to                                   
the REV extrusions with rubber bands as they would not affect the grip in the same way as zip-ties                                     
or screws would. On top of the two servo supports we later added another set of REV extrusions                                   
in order to mount it to the  horizontal slide system. 

  

3.2.5.a) Real life model of the gripper 

After having physically tested its grip and seeing, to the team’s relief, that there was almost                               
no chance of dropping a stone, it was time to build the horizontal slides. Each 3d printed rack was                                     
mounted onto a 32 cm aluminum L piece, which was then attached to the mobile part of the slide.                                     
On the fixed component a servo with the herringbone gear was mounted, by drilling two holes 3.7                                 
mm in diameter, 16.75 mm apart from each other, in order to match those of a servo bracket with                                     
drilled holes matching the patterns of the slide. 

As the holes were quite unusual, the screws had to be modified in order to ensure the L-s                                   
stuck and the parts moved smoothly. That means a rotary tool was used to turn the hexagonal                                 
head of the screws into a straight line. The gripper itself was attached using the REV extrusions on                                   
top of the servo mounts. 

 

 

   

 
 



 

4. Unused mechanisms 
4.1. Wheel based mechanism 

The wheel mechanism was conceptualized to be an intake system as well as a gripper                             
simultaneously. The theory was the wheels would start spinning thereby lifting the stone that                           
would stop them when it reached the top. It was to be used in concordance with a system that                                     
would hold the stone in place. However, due to alignment requirements, its large size and the                               
compliant wheels not arriving with time left to experiment, the idea was scrapped. 

 

4.1.a) Render of the wheel-based mechanism 

 

4.2. 3D printed gripper 

The parts for the gripper designed by Mihai D were printed, but after filing and assembling                               
them it was realized that they were too small and that they would break under the force required                                   
to lift a cube. So, after giving it some thought a modification was made to the gripper built by                                     
following TETRIX’s tutorial by changing the servo to a continuous one, but, however, we couldn’t                             
come up with a way to fit the servo so it wouldn’t spin by itself. After giving it some thought the                                         
idea of a thread sounded interesting so we decided that maybe we’ll scrap the gripper idea and                                 
instead work with a threaded system similar to a vise for the extra power it provides. There was                                   
also a problem with loose screws, which made the gripper hard to use. 

 
 



4.3. Zipper  Mechanism 

This mechanism is inspired by Zipper Mast, a mechanism developed by the US Army in order                    
to lift bigger weights using lower power(4.3.1). We would have liked to use it for placing stones                 
instead of the parallelogram mechanism. It consists of 3 steel bands that interlink and extend at the                 
same time, using the principle of a zipper. The bands are rolled upwards by a spindle witch also                  
guides them. The bands which were flexible, now become stable, able to lift considerable weights               
and there is no need for a locking mechanism for the bands to remain up.  

 

 

 

 

 

 

 

 

 

 

 

 

 

4.3.1. ZipperMast Mechanism used by     
the U.S Army 

 

 

As seen in figure 4.3.1, all 3 bands, each positioned at 120 degrees around one point, are                 
lifted simultaneously by either one DC Motor, or 3 DC Motors which have to be synchronized. One                 
important advantage is that the bands are rolled inside a box and the space taken on the robot is                   
smaller. 

 

 

 

 

 

 
 



 

We tried to make this mechanism using measure tape( because it was flexible) and to glue                
zipper bands on its edges. Unfortunately, the measuring tape was not working because it was               
curved and no matter how hard we tried, we could not change its initial form, so we started looking                   
for steel bands that were flexible enough(4.3.2). 

 

4.3.2. Steel bands that  we bought and  that could possibly work 

 

We also decided to cut the bands like zippers, not to glue zippers on the tapes, and in                   
December we started designing our mechanism as well(4.3.3). The design was meant to be 3D               
printed. Since we could not find suitable steel bands, so we decided to divide each band into                 
sections that can be connected later, each section has a pattern on its edge that fits perfectly with                  

the rest of the sections in order to zip up and lift the stone. 

 

 

 

4.4.3. 2 Sections connected 

 

 
 



 

Because we considered the zipper mechanism a very reliable one and one that could               
possibly be on the robot, we decided to make a SWOT analysis(4.3.4). 

 
4.3.4 ZIPPER MECHANISM 

S 
-reliable 
-not using  much space on the robot 
-reaches great heights( higher tower-more         
points) 
-easy to control 
 

W 
-custom components( steel flexible bands with           
zipper-like cuts on the edges) 
-if we use 3 DC Motors we have to perfectly                   
synchronize  

O 
-can be automatized 
-innovative 
 

T 
-tangling bands 
-we can not find the materials in time for                 
competition 
-our 3D design was not printed in time for the                   
competition 
 

 
 

   

 
 



 

4.4. Calin’s chassis 

When given the task to design the custom chassis in addition to the ones already                             
presented in 2.1.1. and 3.1.1. another one was created. It differed by having a more rounded shape                                 
and having a middle based on 4 TETRIX profiles. However, due to not being able to construct all 3                                     
options and the lack of space for mechanisms in the gripper it was never made. 

4.4.a) Render of Calin’s chassis   

 
 



 
 

  

MecanumWheels 

 The most important part in the code is the one used to move the robot using the mecanum 

wheels. This allows the robot to move on the playing field. Since it’s a pretty complex system, it is 

organized in a few classes contained within one another, as it gives us the ability to read and modify it 

more easily. 

 

 

 

Fig. 1. A diagram that shows how our classes 

interact. 

 

 

 

 

 

 

 

 

MecanumDriver 

 Since mecanum wheels have a very specific mechanism (mechanics documentation) the 

calculation of the angles, power and direction is needed. The motors are the first parts of the robot that 

are initialized. 

Fig. 2. The 

“hardwareMap” call. 

Here is made the connection between the motors and their names in code. 

This method sets the behavior of 

the motors when there is no power 

delivered to them. 

Fig. 3. The “setZeroPowerBehavior” setting. 



 
 

Fig. 4. The “setDirection” method. 

The call of the “setDirection” 

method sets the desired directions 

of the motors. Since the motors are 

positioned on both sides of the y-

axis their direction is reversed. 

Fig. 5. The “setMode” property. 

The “setMode” method tells the 

robot whether or not it should use 

the encoders. For the 

MecanumDriver class, encoders are 

used in order to stabilize the velocity of the robot when maximum power is delivered to the motors. 

Fig. 6. The “setPower” method. 

Here the robot is told not to start moving at the beginning of the 

match as there should not be any power distributed to the motors. 

 

 An encoder uses something known as “counts” to measure how much it had rotated. For 

example, if a motor has 100 counts/revolution it means that in order to rotate a full circle one time, the 

program needs to report that the motor has passed the 100th count. 

  

Fig. 7. The “updateMotors” 

method’s code. 

The next pieces of code are 

known as methods. They are 

lines of code grouped together 

with a specific purpose. The next 

ones are the methods used in the 

“MecanumDriver” class. 

 

The first method is used to 

update the power of the motors 

and it’s named accordingly 

“updateMotors”:  

 



 
 

This method starts by storing the power of the motors in two lists. 

 

Trigonometry is used to calculate the direction of the robot and each motor’s power. 

The r array (list) stores the value needed for the robot to rotate at a certain degree. 

 

This diagram shows how the forces are exerted on the ground by the mecanum wheels. As it can be 

seen, the forces are at 45o from the y-axis, thus the trigonometric functions are used to determine the 

equation of motion for the two coordinate axes. 

 

 

Fig. 8. A diagram that shows how mecanum wheels 

exert forces on the ground. 

 

 

 

 

 

Fig. 9. The “drive” method. 

This method controls the movement. It 

takes three parameters: speed, 

direction and angular speed, which 

represent the characteristics of the 

movement. 

The “return this” line is used in order to call multiple methods in a single line. 

 

PID 

The PID Controller is useful when our robot or system needs to reach a certain setpoint (stationary or 

not). We simply input the setpoint and current state into the PID controller and the output is 

proportional to the correction we have to make. Eventually the system will reach the setpoint and hover 



 
 

around it, but it will never reach a steady state.A PID controller calculates the error and applies 

correction based on proportional, derivative and integral terms. The following formulas are used: 

Time domain:   ( )      ( )      ∫  ( )  
 

 
     

  ( )

  
 

Frequency domain:  ( )     
  

 
      

While unintuitive, having the 

equation written in frequency 

domain can be a very good 

advantage to understand how 

the robot will react to certain 

disturbances, such as bouncing 

off another robot. 

To leverage advantages of the 

PID controller it was integrated in 

the robot’s turning mechanism. 

Data from the sensor is passed to 

the PID controller, and the result 

is the turning power that is sent 

to our robot’s motors. 

Fig. 10. A diagram that illustrates how our robot 

corrects its own orientation during the match.  

 

Fig. 11. The “PID” class 

 

Here the variables needed for the class are 

initialized. 

 

Those slashes followed by asterisks are named 

comments. They offer key information about the 

class. In this example they explain what every 

constant means. 

Through the PID method (also called the 

constructor of the class) the constants are 

initialized. 

 



 
 

The “feed” method is the one which actually implements the PID algorithm and calculates the new 

power. 

The “reset” method resets everything in case the class is repurposed for another calculation. 

 

AngularPID 

 It’s a similar algorithm to PID, but it works with angles. It imports the “AngleHelper” class which 

is used to normalize all angle values between the 0-360 degrees range. 

 

 

Fig. 12. The “AngularPID” 

class. 

 

 

This method (“AngularPID”) 

calls the PID method from 

the superclass 

 

 

 

The “feed” method is overridden so that it can calculate angles instead of distances. 

As it can be seen, this class follows a similar structure to the PID class, but it does not initialize the 

variables and the “setTarget” method because they are inherited from the PID class.  

 

 

Position controller 

 In order to integrate all the algorithms that have already been explained, this class was created. 

In this way, the motors can be controlled using only one class. 

 

 



 
 

Fig. 13. The initialization of the class. 

Here is the declaration of the variables 

that will be used later. 

Some of them are represented by our 

classes while others are part of the FTC software development kit. For example, the class “IMUSensor” 

characterizes the gyroscope integrated in the expansion hub. It will be used to find the heading of the 

robot.  

Fig. 14. The methods of the class. 

 

“blindRotate” is used in 

the driver control period 

to rotate the robot since 

there is no need of 

accurate movement 

 

“setHeading” is used in the 

autonomous period when 

there is a need for 

precision in movement. 

 

 

The method “isBlindRotating” checks if the robot is set to blindRotate. 

The “setDirection” method is used to set the angle at which the robot should move and the power that 

it should use 

 

Fig. 15. The “update” method. 

 

 

The update method is the main method 

of this class and applies the changes 

made by the other methods of this class. 



 
 

 

 

 

Fig. 16. Another diagram showing how each 

method interacts with each other. 

 

 

 

 

 

 

 

SkystonedettectXY 

This is a class which was made in order to get the distance (measured in pixels) and the angle from the 

center of the camera to the center of the nearest Skystone, using the TensorFlow library (an open-

source software for dataflow and differentiable programming across a range of tasks). 

 

Fig. 17. The attributes of the class “SkystonedettectXY”. 

 

 Here is the declaration of the attributes of the class. The developers of the Robot Controller app had 

already worked on a trained model of TensorFlow AI, so this program needs to know which file to access 

in order to use the sample made by FTC's organizers. The model and the elements contained by the 

sample are mapped using strings like "TFOD_MODEL_ASSET", "LABEL_FIRST_ELEMENT", 



 
 

"LABEL_SECOND_ELEMENT". Starting with the fourth attribute of the class, the objects, arrays and 

integers used by the algorithm are declared, and they will mainly store the details of the recognition. 

These attributes need to stay at the beginning of the class as they are to be accessed from different 

methods. "Xcenter" and "Ycenter" will take the values which represent the center of the image captured 

by our phone while the OPMode is running. 

 

 

Fig. 18. Another attributes of the class “SkystonedettectXY”. 

 

The String “VUFORIA_KEY” saves the license key (which can be obtained for free from the website: 

developer.vuforia.com/license-manager) that will be used by the Vuforia instance. “vuforia” is the 

variable that will be used to store the instance of the Vuforia localization engine and “tfod” is the 

variable that will be used to store the instance of the TensorFlow Object Detection engine. 

 

Fig. 19. The “init” method. 

 

The method called “init” is used in order to initialize the program. In the first 2 lines the “telemetry” 

object (helpful for debugging the application, as it has an option to print messages on the Driver Station 

phone) and the “hardwareMap” (helpful to map the motors) are passed to the class’ members. 

Then there is a line which verifies if the phone is capable of handling the TensorFlow program. The last 

line activates TensorFlow Object Detection before the “START” command as TensorFlow and camera 

should be loaded up before the autonomous starts. 



 
 

 

Fig. 20. The “updateTF”method. 

 

 

 

The method “updateTF” is called repeatedly in the algorithm in order to update the arrays that store the 

position of the stones located in front of the robot. The first lines of this method simply set a timer 

which deletes the content of the arrays if TensorFlow is incapable of finding a Skystone for 0.8 seconds, 

as this time makes us sure that there isn’t any Skystone in front of the robot. In the following lines there 

is another timer which forces TensorFlow to process around 12 frames per second in order to not 

overload the app. 

 

Fig. 21.  Another part of code from the “updateTF” method. 

 

 



 
 

This second piece of the method contains its entire code under one statement. After the list of 

recognitions is updated, the object “updatedRecognitios” has to be different from the “null” object, as 

that means that TensorFlow has found out that the objects recognized in the last image (the last frame 

captured) are located at other coordinates in the frame. Then the arrays are cleared in order to be 

updated with the new values of the recognition. The last lines of code are used for storing the 

recognition’s details calculated by the TensorFlow program, computing also the 2-axis projection of the 

distance from the center of the image to the nearest Skystone. 

  

Fig. 22. The “TFclose” method. 

 

 

This is a simple method that turns off the TensorFlow program. 

 

Fig. 23. Other methods from the “SkystonedettectXY” class. 

 

 

These are useful methods that will be used from the TeleOP class in order to get the details of the 

recognition that have been stored earlier with the “updatedTF” method. 

 

 

 

 

 



 
 

Fig. 24. The method that initializes the “Vuforia” localization engine. 

 

 

This piece of code initializes the Vuforia localization engine, by creating a new object and setting its 

desired properties (like the license key and the camera name that should be used in the hardwareMap). 

 

Fig. 25. The method that initializes the TensorFlow object. 

 

This piece from the “initTfod” method is used to make a small rectangle on the phone's screen (called a 

camera view) which will show the image captured by the webcam. 

 

 

 

 

Fig. 26. The black box will show the image captured by the webcam 

 

 

 

 

 

 

 



 
 

Skystonecentering 

 

 

This is a class which represents a TeleOP that implements the SkystonedettectXY class’ algorithms 

created for navigating to the Skystone. 

 

Fig. 27. The attributes of the “Skystonecentering” class. 

 

 

Here are created the objects (including 2 PID controllers) of the classes in which the algorithms detailed 

earlier are written. There are 2 PID controllers because there are 2 different types of navigation (the one 

in which robot rotates and the one in which robot is moving forward). The constants are set as this: the 

first proportional constant to 0.02, the first derivative constant to 0.01 and the second proportional 

constant to 0.015. 

The last five lines represent some arrays and variables which will be used later in this TeleOP. 

"zeroHeading '' will store the initial heading that the robot is having when it is initialized by the driver, 

"correction" will represent the correction calculated by the PID controller that should be applied to the 

motors. "distx" and "disty" are 2 arrays that will store the information given by the “SkystonedettectXY” 

class. "dx'' and "dy" will store the 2-axis projection of the distance from the center of the image to the 

nearest STONE (of any type). 

 

 

 



 
 

Fig. 28. The code implemented in the OPMode. 

 

 

This method (“runOpMode”) is automatically called by the program when the driver presses the "INIT" 

button on the Driver Station. The algorithms detailed earlier are set up for the current robot 

configuration. Basically, "hardwareMap" (the object that helps with mapping the motors to their 

corresponding name in code) and "telemetry" (the object that is used to debug the program by showing 

some text on the Driver Station console) are passed through the objects which represent the classes we 

have already presented. In the last 2 lines, the robot waits for the driver to press the "START" button. 

 

Fig. 29. The code that should be executed while the OpMode is running 

 

This loop starts as all the other usual loops. The first lines update the "gyro" and then they store the 

projection on the x axis of the distance from the center of the camera to the center of the Skystone in 

the variable "dx". There is also another loop which waits for the TensorFlow to find a Skystone. The last 

lines try to rotate the robot toward the Skystone using the correction returned by the first PID 

controller. This loop should end when a very small distance from the center of the image to the center 

of the Skystone is achieved. 



 
 

Fig. 30. The further part  of code of the OPMode. 

 

 

 Here it is assumed that the robot is already placed with its front to the direction of the Skystone, as the 

part in which Dorel rotates should have already finished. "disty" stores the array of projections on the y-

axis of the distance from the center of the image to the center of the stones. As there has already been 

mentioned, the array should contain only one stone (which should be the Skystone). After that, there is 

a similar small loop to the one before which makes sure that "dy" will get a value, as TensorFlow has 

some performance issues with finding a stone at a certain moment of time. Usually, the recognition 

works well on 3 out of 5 frames. 

 

Fig. 31. Another code segment from the OPMode. 

 

This loop repeatedly gets the projection on the y-axis of the distance from the center of the image to the 

center of the Skystone and then it updates the current position of the robot and applies the correction 

returned by the PID controller. As this piece of code is almost the same as the one in which the robot is 

rotating, there is also another loop in the main loop which waits for the TensorFlow to find a Skystone. 

This loop should end when there is a very small distance from the center of the image to the center of 

the Skystone on the y axis (this means that Dorel is right near the Skystone). 

 

Fig. 32. Calling the method that closes the TensorFlow object. 

 

Here the RAM is freed by closing the TensorFlow program at the end of the TeleOP. 



 
 

 

 

 

Odometry 

In order to navigate around the field easily, we found that knowing the actual position of the robot is 

crucial is crucial to enable repeatability and consistency. One of the options for determining absolute 

position is using odometry.  

Our implementation of odometry uses three odometers. An odometer in a free-spinning omniwheel 

connected to a rotary encoder.  

 

 

 

Fig. 33. While moving, the odometer only picks up the 

distance travelled along its axis 

 

 

 

 

 

 

Fig. 34. A diagram showing how the three 

odometers are mounted on our robot. 

 

 

 

 

 

 



 
 

 

 

The mathematical model for odometry respects these equations: 
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Motion Planning 

Fig. 35. Walking from point to point using line interpolation  

Once we know how to locate our robot on the field at any given 

moment, it was time to make use of this information. We decided 

that the best way to utilize position information is to plan our 

robot’s moves in advance and use this information at runtime to 

correct any errors or slippage that may show up, much like the 

PID algorithm does. 

There are many ways a complex trajectory can be specified. The 

simplest of these is just to have the robot walk from point to 

point using line interpolation, as shown in the picture. 

Once again, physics were not on our side. The 

robot can never walk a line perfectly, therefore 

we came up with an ingenious way of “being” on 

the line. By drawing the perpendicular to the 

trajectory, we can find a point on the line that is 

closest.  

Fig. 36. The line’s closest point to the real 

position. 

 



 
 

Normally, we’d command our robot to move forward on the line. But knowing that our robot is not 

actually on the line, a compromise had to be made between keeping close to the line and going forward. 

Another fact was clear to us: It had to move at maximum speed, to reach the target faster. 

We devised a clever strategy for navigation: 

The distance towards the perpendicular point is 

determined and PID algorithm is applied to obtain 

a correction that will minimize this distance, 

therefore the robot tries to keep as close to the 

line as possible. 

The PID correction is added with another vector 

along the line axis, so that their resulting sum has a 

magnitude of 1 (maximum speed) 

Fig. 37. A diagram showing how the robot is approaching  

the line using PID while also moving forward. 

The following equations apply: 

⟨    ⃗⃗⃗⃗⃗⃗  ⃗|    ⃗⃗⃗⃗⃗⃗  ⃗⟩    

|           ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗|    

           ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗      (    ⃗⃗⃗⃗⃗⃗  ⃗)  (             )      (    ⃗⃗⃗⃗⃗⃗  ⃗)             

Having solved navigation from one point to another, it is time to find a way to decide when it is time to 

continue onto the next line in the trajectory. For this, we came up with tolerance ranges. 

Every point has a tolerance range around itself (like a circle). When the robot enters the tolerance range 

of a final point in a line, it immediately starts following the next line. If no next line is available, it tries to 

keep its position constant using PID correction.  

 

 

Fig. 38. An image showing how the robot should start 

following the next line when it enters the tolerance 

area. 

 

 

 



 
 

Fig. 39. The robot approaching the target using PID when it is 

positioned in the defined range for that target. 

 

 

 

Backservos 

 

This class is used to control the servos meant to grip the foundation and move it. It implements the Fiber 

interface in order to use the scheduler API. 

Fig. 40. The “BackServos” class. 

 

Here are declared the two servos and a Boolean 

to tell us if the claws are up or if they are down. 

 

Fig. 41. The “tick” method from the “BackServos” class. 

 

The “tick” method is used to change the state of the servos. If 

they are closed, they’ll be opened and if they are open, they’ll 

be closed. We use the “sp”, “dp”, “sl” and “dl” variables to 

assign the positions of the servos because in this way it is easier 

to change them later. 

 

 

Intake 

 

The intake class is used to catch the stones. It too implements the Fiber interface. 

Fig. 42. The “Intake” class. 

As it can be seen here, there is the declaration of 

two motors: left motor(ml) and right motor(mr). 



 
 

We also have two variables which store the direction in which the motors must rotate 

 

For the dir variable we use the “volatile” keyword because we’ll access it from multiple threads(methods 

that are called at the same time). 

 

 

Fig. 43. The “tick” method from the “Intake” class. 

The “tick” method is used to change the direction in 

which the motors are rotating. 

 

Note: In fact, the directions variables store the 

power that the motors should deliver. The directions 

in which the motors should rotate are differentiated 

because a motor should apply a negative power in 

order to rotate backwards. 

 

Note: When stopped, the “dir” variable will be zero. 

 

Fig. 44. The methods that control the rotation of the intake. 

 

Here are the three methods through which 

the power and the directions of the motors 

are changed. 

 

 

 

 

 

 



 
 

ServoGripper 

 

This is a class that is used to control the gripper designed for catching stones. 

 

Fig. 45. The “ServoGripper” class. 

 

 

 

 

Here is the declaration of the 

four servo motors that are mounted on the gripper in order to move it. The Booleans “closed” and 

“current” are used in the algorithm in order to get the current state and to set the desired state. 

 

Fig. 46. The “tick” method in the “ServoGripper” class. 

 

 

 

 

 

 

 

 

 

This method "tick" is used to make the gripper execute the two movements: opening and closing. We 

use 2 "if" conditions in order to make the arbitrary move of the current state. For example: if the gripper 

is opened, the code will set all the servos to the position 0.5 (which is the position in which the gripper is 

closed). Otherwise the servos will be set to the position (0.35) respectively (0.65), as this is the position 

in which the gripper is opened (There are different values because some motors are in opposite 

positions). 



 
 

Fig. 47. The “init” method of the “ServoGripper” class. 

 

 

 

This is the “init” method. Here is made the connection between the code and the hardware (servos). 

 

Fig. 48. The method that opens the gripper. 

 

 

 

This method is used to make the gripper to open by setting the Boolean "closed" to false. 

 

Fig. 49. The method that closes the gripper. 

 

 

 

This method is used to make the gripper to close by setting the Boolean "closed" to true. 
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