Lesson 3: Tools & Safety




By the end of this lesson, you will be able to:

e List several important safety rules.

e I|dentify the difference between hand tools and power tools.

e Give examples of different tools and explain how they're
used.

e Use tools to put together Robits parts.



Introduction

In the previous lesson, you learned about a variety of parts that are
used to build robots and became familiar with your Robits kit. In this
lesson, you'll learn how to put those parts together using a variety of
different tools. You'll learn the difference between hand tools and
power tools, and you'll discuss examples of each. Additionally, you'll
learn important safety rules that are to be used at all times. It is
especially important to keep safety in mind when working on robots.



Safety



Discussion:

With your group, come up with a list of
three common safety rules that you
think are important to know.



Safety

Safety is the number one priority
in any classroom, but is even
more important in an engineering
classroom, where tools and
heavy machines are at play. The
goal of safety is to prevent harm
from befalling a single student.
Everyone in your classroom must
work together to maintain a safe
learning environment. In this
lesson, we'll go over some
general safety rules as well as
some robot-specific safety rules.

Two students wearing safety glasses while working on their robot




General Safety



General Safety Rules

- Be aware of your surroundings at all times.

- Stay focused and don't mess around.

- Report hazards, unsafe work conditions, and injuries immediately.

- Use tools only as they're intended to be used and treat them with
respect.

- Wear the right clothing and any protective gear you might need.

- Keep your workspace clean and organized.



Robot Safety



While Building The Robot

- Communicate with your team regarding every change that is
made.

- Never work on the robot when it is on.

- Prioritize making the robot safe over making a “quick fix.”

Always let your team know when you are using a tool in the same
space they are working in and respect each persons work time.



While Testing The Robot

- Announce to your team or anyone working close to the robot that it
will be turned on and testing will begin.
- Leave space between your team and the robot.
- Always put the robot in a safe location for testing.
- Don't activate the robot on a table.
- Make sure there are no food or beverages nearby.

Always let your team know when you are testing something, and warn
them when the robot is about to be powered on.



Electronics Safety Rules

- Never work on any electronics while the robot is on.
- Inspect any electronics for signs of damage
- Alert your teacher if any parts are broken or are getting worn out
- Do not run the robot for too long. It needs to take a break just like you!
- If part of the robot gets hot, shut it off immediately and let it cool
down.

If you notice any smoke, sparks, or bad smells coming from your robot,
have one team member immediately turn the robot off while another team
member alerts your teacher.



Workspace Safety Rules

- Know all the safety procedures for your school and classroom

including fire evacuation routes.
- Listen to all instructions provided by your teacher before

starting work.
- Always be prepared to work.

When in doubt, always double check rules and instructions. The
most important part of participating in robotics is safety.



Tools



Discussion:
What are some tools you use in your
everyday life? How are they used and
what do you use them for?



Tools

In the following sections, we will discuss a variety of
different tools. Each tool can be classified as either a hand
tool or a power tool, so we will also go over the differences
between those categories. Pay special attention to the
tools included in your Robits kit as you will be using them
extensively.



Hand Tools



Hand Tools

A hand tool is a tool that is powered by no
source other than a human. Hand tools
are incredibly reliable, since a person has
complete control over the tool they are
using. There are many different kinds of
hand tools, and the can be used to
complete nearly any task. Examples of
hand tools include screwdrivers, hammers,
wrenches, and pliers.
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Hand Tools Found in Your
Robits Kit



Allen Keys, Hex Drivers, and Screwdrivers

Allen keys, hex drivers, and screw drivers are used to drive
screws and nuts together. You will use these tools more often
than any other tool in your kit since all parts of your robot

require screws to hold them together.

When using an allen key, hex driver, or screwdriver, make sure to:
- Only tighten something the correct amount. If a screw feels /\\
tight, then be careful not to overtighten it or else you could wear
out the threads.
- Check that your tools are not damaged or worn out. If a tool is
damaged or worn out, bring it to your teacher’s attention.



Wrenches can be used in two different ways. In the first way, a
wrench is used to hold a nut in place while another tool
provides the motion to connect a screw to the nut. In the
second way, a wrench is used to apply force to a nut that has
already been connected to a screw in order to tighten it.

When using a wrench, make sure to:
- Only tighten something the correct amount. If a nut feels tight, then be
careful not to overtighten it or else you could wear out the threads.
- Check that the your hardware is undamaged. If there is damage, do not
try to make the hardware work. Instead, bring it to your teacher’s
attention.




Additional Hand Tools



Pliers are used to hold things in place, typically while
fastening items together. They are very versatile tools and
can be paired with objects of different sizes depending on
what is needed to complete a given job.

When using pliers, make sure to:
- Watch between the handles to avoid pinching.
- Avoid crushing items between pliers or tweezers.
- Remember grabbing an object too hard can leave marks.
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Scissors and Snips

Scissors are a very common tool, and snips are very similar.
Both tools are used to cut things, however, snips are a shorter
and sharper version of scissors that are made to cut wiring
and thick plastic. Change which tool you use based on how
“tough” of a material you are using.

When using scissors or snips, make sure to:
- Watch between the handles to avoid pinching.
- Keep your fingers away from the blades.
- Check that nothing besides the material you are trying to cut
is in the way of the blades.




A hammer is a tool that is composed of a heavy head on a
handle that is used for pounding. Hammers are most often
used to drive nails into material, but they can also be used to
apply a large amount of force to a small area. If you do not
have a hammer, do not use another tool in its place.

When using a hammer, make sure to:
- Use the right hammer for the job. There are many types of
hammers and they all have their own purposes.

- Keep your fingers away from the area being struck by the
hammer.
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Power Tools



Power Tools

A power tool is any tool that is powered by
something other than a human. All the tools
reviewed in the previous sections of this
lesson were not power tools, since they
require the aid of a person to be able to
complete a task. Power tools are more
dangerous than hand tools because they are
faster, stronger, and often more complex than
hand tools. This means we must exercise
caution whenever using a power tool.




Power Tool Safety

When using power tools, make sure to:

- Wear safety goggles at all times and a mask if you are creating
dust.

- Keep any long hair, clothing, or jewelry away from your tool. You
don't want to get caught on something.

- Have the material you are working with secured in place. Don’t only
use your hands. Clamps work very well.

- Never lose control of your tool or your material and always remain
focused and aware.



Examples of Power Tools



Drills and Drivers

Drills and drivers are power tools that are
capable of producing a high amount of
torque. Drills are used to put holes into a
variety of materials, whereas drivers drive
screws into holes, similarly to screwdrivers,
just with much more power. They are
typically used in place of hand tools to help
make jobs go quicker.




Saws are sharp, toothed blades that are
used to cut a variety of materials. They
can be powered or unpowered, but both
can be dangerous since they are capable
of cutting through nearly any material.
Different saws are used depending on the
material, size, and shape of the cut. Some
common examples of saws are hacksaws
circular saws, and miter saws.




Shop Machines

Shop machines are power tools that are typically used within
a machine shop. They require additional safety measures
compared to regular power tools due to the fact that they're
usually larger and more dangerous. Shop machines are used
to manufacture large quantities of parts or individual
specialized parts, since they can complete the job quickly and
accurately. Some examples of shop machines that you might
find in your workspace are lathes, drill presses, mills, and
routers. This course does not require you to use shop
machines, but we still want you to have an awareness of
these powerful machines and how to stay safe around them.




Activity:

Alone or with your group, fasten
together two or more Robits parts
using the tools found in your Robits kit
and your newfound knowledge of
tools. Make sure you use the right

tools for the job.



Let's use tools to build a
chassis in Lesson 4!
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