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Big questions: 5

1. What career did we choose and

why?
2. What are some similarities and
e o o o o differences? e o o o o
* ¢ * ¢ ¢  3.Whyis the career so important? d

4. How does robotics prepare us for a

future career?



Iteraave
design
process

/~ ...the process we use to
. approach and find solutions

to problems.

Define

...the task/problem,
main constraints, and
timeline.

Brainstorm/
Research

... multiple ideas,
choose one and sketch
the final plan.

Create

...your design
according to the plan.

Test & Improve

...by putting your
design in a real-life
situation. Carefully
record results and
possible changes.



Why we chose:
Mechanical Engineering

Last year, during the Slapshot season, we researched Software
Engineering to further our coding skills. This year, we decided

to focus on the building aspect of robotics by choosing
Mechanical Engineering. Along the way, we hope our team
learns building techniques to strengthen our construction skills
(and robot).

Mechanical Engineering plays a crucial role in our daily lives as
it designs, develops, and maintains various mechanical systems. <225,
Mechanical Engineers are behind the creation of many essential 3%
products we use daily, from automobiles and airplanes to the
device you're reading this on. They are necessary for many
prominent companies, such as NASA, Boeing Co., Apple Inc.,
Ford Motors, and more. Without them, even things as simple
(on a large scale) as a smartwatch to as complex as spacecraft
may be impossible to create efficiently.



The “task” the Wright Brothers made for
themselves was to create something that
could fly. A stunning success! This is the

o
d e I ln e first ever airplane in Kitty Hawk, NC.

...the task/problem,
main constraints, and
timeline.

A page in our notebook that we used to

define this year's challenge. Mechanical Engineers work for companies that give them

_ ] &/8/25 tasks and timelines, akin to many other engineers. The
I'ull Volume constraints are the timeline or deadline, customer

There are three scoring elements, & small green cube (top), & medium purple cube

e E". requirements, cost, and regulations.
Each block placed in a goal—————>» ‘ .
receives 1 poind, regardless of size. . = —
et 1715H's task is to build a robot. We also encounter smaller
o~ T e ]
. f e e tasks along the way. We read the manual as a team to
A et understand the set constraints. Additionally, we plan a

A uniferm bonus is awarded wcks of the same celer are in

the goal. If ane goal is unifarm, then it gets ten extra points.

e timeline as a team, which helps us ensure we have enough

The supply zone is an area of the field (infinitely vertical) marked of f
by PVC pipes. 31 blocks (8 purple, 23 green) are randamly placed inside.

o~ P ‘7}* [ time for practicing and programming. Finally, we create a
_ /é countdown to our next competition.
N ,
~ maximum P:J(:.nt-S: 198
(theoretically/throgh the vex ig app) % o

The endgame is te park (¢ither partially or fully) in the supply zone. This is a challenge '
because of the PVC pipes surrounding it. Fully parked means the entive robot is inside the hd »
supply zone and doesn't “break the plane Partially parked means a piece of the robstis -
inside the supply rome but the robot “breaks the plane” of the supply rone. Gne partially = X
parked robat receives § points, two partially parked robots receive 10 paints, and a fully

parked robot and another partially parked robot receive 15 points, A double-parked alliance,

N haweer, [two robats fully parked) receives 20 points




One page of Nikki Marie Smith’s
digital rendering of Henry Ford’s e

brainstorm oo S
research I

... multiple ideas, choose one,
and sketch the final plan.

Part of our preliminary research for this
year’s challenge.

6/21/23

Ideas

Transporting cubes O

Some robots have a collector that uses one motor f
ings (i an

A similarity | noticed with most robots is
that they all used some tread to
dispense/collect the blacks, so | came up with
_ o design that works with and intake, This
d!slgnsten\slk e of the fastest ways to
dlsp and pick Fbl cks - Although this

t accommodate red blocks | thou 5I\tﬂn
k uld work well with Purple and Gre
blocks (this design is similar to Ben LFP 's)

Anjani Chintata The blocks in the goal is a similar Fu o the high gaal

n pitching. A lot of teams

in Fwtchms in 50 we cou

1 had an idea for an “elevator” to dispense the hgg est problem

blocks. This can also accommadate green and ould be hard because the goal “m«”wﬂw n pitchin
purple blocks, in the picture to the right 1 put a nd ifisovtraho okt ks weld it the field

platform that moves up thro 5'\“\1 chain in the
back to push the blocks out of the c

Either way, this design can dispense bJucks
Fff\ngzdgtf sults, we ¢

adjust the size of the elevator and w emgHb
able to mak tk entire elevator move and not
just the bttmf!tfvaJ_lu_&fu_rﬂs_hg_e

Mechanical Engineers take existing ideas (previous models,
previous knowledge, etc.) and entwine them into their own.
For example, the idea of building a car comes from Ford's
first design. However, each modern car looks different,
because developers have repeatedly built upon that first
design, resulting in all the advanced models we see today.
The same goes for many other fields. For their final sketch,
Mechanical Engineers create technical plans and/or
blueprints, a unique type of drawing meant to specify the
dimensions in an organized manner to aid the constructor.

1715H makes a page in our notebook of sketches for
possible solutions. Every team member has a chance to ¢ ¢
participate. We label everything so it is easy to revisit and
build them. We select ideas based on their size, complexity,
and ease of programming. Our final draft is a labeled e o
technical sketch of each part (for more detail) and how they
join together, or a series of pictures to build off of.



create

...your design

according to the plan.

Our create step is
building our robot.

A look at the complex, global supply
chain and dozens of minerals needed to
build an iPhone (CNBC)

With countless trials (and errors), Mechanical Engineers build
their product. Depending on the size and complexity, it can
take weeks or years. When working on large constructions or
buildings, Mechanical Engineers add load-bearing beams to
the plan. These beams are parallel to the ground and
perpendicular to other joists, or beams. It helps prevent
sagging and is commonly used in basements or foundations
to support the rest of the building. We use this technique
with our chassis to support the weight of the robot (Our team
calls this the waffle design).

We take about a month and a half to build a fully functioning
robot, and sometimes we must re-build. 1715H devotes
several pages in our notebook to the building process of our
robot, making sure to address even the minute details. While
building, we must pay attention to how the robot supports its
weight and stability, as they are crucial factors in determining
our success in competitions.



https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.strangeparts.com%2Fwhat-parts-do-you-need-to-make-your-own-iphone%2F&psig=AOvVaw1UQDigB0JuLhGK8r4PTqXv&ust=1697997743867000&source=images&cd=vfe&opi=89978449&ved=0CBIQjhxqGAoTCNit3dTch4IDFQAAAAAdAAAAABCSAQ
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Northrop Grumman and NASA Complete

Environmental Testing on the James
e S Webb Space Telescope | Northrop

Grumman Newsroom

...by putting your
design in a real-life
situation.

Part of our first competition

reflection of the season. We use it

to improve for our next one. After many small trials while building, Mechanical Engineers are

ready to put their construction to the actual test. They want to

R 2% [ ensure every piece of their creation functions flawlessly before
Dec 10th competition > every p FHon Tund . y S
e releasing it. They often put their design in real-life scenarios.
Teamwork matches- 14/28 . . .
P T Recently, NASA engineers put their James Webb telescope in a
i ot e b e gt ard et s s ot et o e zero-gravity vacuum environment similar to outer space to test their
bl gt nd o g design. They use their test results and monitor their customers’

etrain -Anjani

reactions, product outputs, and more to improve their design or
other designs in a later release.

WHAT WE COULD IMPROVE ON

« 1 think we need more aim when dispensing cubes into the qoal. -Anupa
+ 1 think we need more time management in the match -Anjali

e RIS 1715H runs countless practice matches and mock scenarios to o o

ensure our robot functions smoothly, and if something goes wrong,

. we can fix it efficiently. After a competition, we perform a reflection °
‘w““f:m"; .,£ where we discuss the pros, cons, and new ideas. It helps us e o
sl h., - recognize the new tasks to work on and provides ideas for
* ° °

improving our performance.
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similarites & tt ]
differences

Mind Hackers vs
Mechanical Engineers

The main similarity between Mechanical Engineers and
1715H mindHackers is what we do. We both work on
building and refining systems. We both follow an
engineering design process to facilitate our work. We
both have competition, but for 1715H, our competition
is other teams, and for Mechanical Engineers, the
competition is other companies.

We have as many differences as we do similarities. Mechanical
Engineers are far more advanced in engineering than we are.
And while their projects can take months and even years
because of their size and complexity, we only take about ten
months for the entire season. Furthermore, Mechanical
Engineers use tools superior to ours to create their structures,
ranging from 3D printers to metal beams, while we only use
materials like plastic beams and pins.




" Howdoes participatingin
. Robotics preparc us fora

future career?

Our team has learned many essential lessons just by
partaking in VEX. Not only have we learned skills to help us

in future STEM explorations, we learned skills that apply to

any career. Be it a first, second, or fourth-year student, we

all have something new to learn from robotics.

Things can and will go wrong.
Participating in robotics fostered
our ability to face those
problems. We must demonstrate
perseverance while debugging
code, meeting criteria, fixing our
build, and more, and we must
do the same in future jobs when
something goes awry.

Be it inside the team or alliances,
cooperation is the key.
Cooperation is the difference
between a team and a random
group of people. To perform well
in robotics, we must cooperate.
The same theory also applies to
working on a team in a future

career.
[ ] [ ] o
L [ ] [ ] ®

While participating in VEX
robotics, we learned many
STEM skills used in various
careers. We used an iterative
design process similar to those
of professional engineers, real-
life coding and building
techniques, and more.
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