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Merit Badge Procedure

1. Obtain Blue Card signed by your Scout Leader.
Do not bring it to class unless requested by the instructor. You will mail it to us later.

2. Bring the Electronics Merit Badge Workbook and the Techsplorers Report Guide to class.
Take good notes during class; you'll need them to prepare the report.

3. Perform additional activities at home, if necessary.
All badge requirements must be satisfied. Contact us if you have questions about the requirements.

4. Write up a report.
See the guide below for details and helpful hints.

5. Email the report to Wendy Candler for review (wcandler@techsplorers.com).
Wendy will review the report and make sure all of the requirements have been satisfied. A phone
call may be scheduled if clarification or discussion is needed.

6. Mail your Blue Card with a self-addressed stamped envelope to:
Techsplorers
14460 Falls of Neuse Rd.
Suite 149-141
Raleigh, NC 27614

The blue card will be signed and returned to you. Congratulations on obtaining your badge!
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Report Tips

1.

You may write your answers in the BSA Workbook, but we recommend writing them in a separate
document, as the Workbook may not contain enough space for complete answers. A typed report is
preferable (easier to send, read, and edit).

Wendy will review your first draft but you might need to add more information in order to fully satisfy
a requirement. Make sure you complete all of the required sections. The reason most first drafts are
not accepted is because a section is forgotten.

Hand drawn sketches and diagrams are perfectly okay.

The report should be in your own words. Copying text from the internet or any other form of
plagiarism will not be tolerated.

You are free to choose any of the items from the BSA's list of requirements. You don't have to do
the ones recommended in the Workbook Guide below.

Remember it is okay to contact us if you have questions about your badge report
(wcandler@techsplorers.com).
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Workbook Guide

1. Select a manufactured item in your home (such as a toy or an appliance) and, under adult
supervision and with the approval of your counselor, investigate how and why it works as it
does. Find out what sort of engineering activities were needed to create it. Discuss with your
counselor what you learned and how you got the information.

Write a couple paragraphs about the toy we disassembled in class. How does it work? What makes
the rear wheels spin? How do gears work?

2. Select an engineering achievement that has had a major impact on society. Using resources
such as the Internet (with your parent's permission), books, and magazines, find out about
the engineers who made this engineering feat possible, the special obstacles they had to
overcome, and how this achievement has influenced the world today. Tell your counselor
what you learned.

There are thousands of different engineering achievements that changed the world (ex: transistors,
air conditioning, the International Space Station, microwave ovens, telephones, the Panama Canal,
etc). For more ideas and information check out www.greatachievements.org. Pick one achievement
and write a few paragraphs about it. Make sure each underlined topic is discussed in the write-up.

What types of engineers were involved in its design and construction? What problems did they run
into and how did they solve them? How has this achievement affected the world? What would the
world be like without it?

3. Explain the work of six types of engineers. Pick two of the six and explain how their work is
related.

Write a couple sentences about each of your 6 chosen engineering disciplines explaining what they
do (Mechanical, Electrical, Nuclear, Chemical, Computer Science, etc). Then, pick at least two
types of engineers and discuss a type of product they would collaborate to design. Explain HOW
and WHY they would need to work together and why one type of engineer could not design the
product on their own.

4. Visit with an engineer (who may be your counselor or parent) and do the following:

a. Discuss the work this engineer does and the tools the engineer uses.

b. Discuss with the engineer a current project and the engineer’s particular role in it.
c. Find out how the engineer’s work is done and how results are achieved.

d. Ask to see the reports that the engineer writes concerning the project.

e. Discuss with your counselor what you learned about engineering from this visit.

You may choose to interview a friend, family member, or counselor who is an engineer OR you can
set up a phone call with Wendy Candler and she can work with you to complete this requirement.
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5. Do ONE of the following:
(Remember you don’t have to choose 5b, you can do the other requirement if you wish)

b. Make an original design for a piece of patrol equipment. Use the systems
engineering approach to help you decide how it should work and look. Draw plans
for it. Show the plans to your counselor, explain why you designed it the way you
did, and explain how you would make it.

Write a paragraph or two explaining what Systems Engineering is and how it differs from other
types of engineering.

You can choose any type of patrol equipment that you like. The example we often discuss together
in class when demonstrating Systems Engineering methods is developing a new type of tent that
will stay cooler during the summer months. You can stick with that idea and develop it further for
this section of your report or come up with something else.

Some examples of other possible items that could be modified and improved are:

e Tent * Stove

* Rainfly/tarp e Utensils

e  Cooler * Dishes/pans/pots
* Sleeping bag * Clothing

* Lantern/flashlight ¢ Chairs

* Storage box * Flag stand

¢  Hammock *  Water jug

Remember to first start like a Systems Engineer and define the high-level requirements for your
new piece of equipment. Then take the role of a Design Engineer and make the specific drawings
showing your design in detail. You should also have a written section to go with the drawings
explaining exactly how your invention is made.

6. Do TWO of the following:
(Remember you don’t have to choose 6a and 6b, can do the other requirements if you wish)

a. Transforming motion. Using common materials or a construction set, make a simple
model that will demonstrate motion. Explain how the model uses basic mechanical
concepts like levers and inclined planes to demonstrate motion. Describe an example
where this mechanism is used in a real product.

The catapult, Lego car, or robot arm activities completed during class can be used to fill this
requirement. Pick one of them, explain how it works, list the types of basic mechanical concepts it
uses (gears, levers, linkages, etc), and explain how those concepts are used in a real product.

b. Using electricity. Make a list of 10 electrical appliances in your home. Find out
approximately how much electricity each uses in one month. Learn how to find out the
amount and cost of electricity used in your home during periods of light and heavy use.
List five ways to conserve electricity.
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Create a table listing 10 or more appliances like the one below. For each appliance, find its label
plate and write down the wattage rating (the number with a “W” next to it) in the table.

Model SG6200

240V ~50Hz  (@50W)
Patented Reg Design ed
Made in China @
DO NOT IMMERSE IN ANY LIQUID

If you can’t find or reach the label, you can use the internet to look up an average wattage for that
type of appliance. Then, estimate the number of hours the appliance is used each day and use the
formulas below to calculate the amount of energy used by that appliance each month and its
monthly cost. Electricity costs may vary depending on your power company, but it's generally about
13.5¢ per kWh.

Energy per Month (kWh) = Power x Hours per Day x 30 Days
1000 kW/W

Cost per Month = Energy x $0.135

. Hours Used Energy Used per Cost per
Appliance Power (Watts) per Day Month (kWh) Month ()
Ex: Hair dryer 1200 0.2 7.2 0.97

Study your home electricity bill and see how well the estimates match up with actual monthly usage.

Figure out what time of day each of the major appliances in your home are used and for how long to
calculate the amount and cost of electricity during light and heavy use. This link is helpful:
https://www.wholesalesolar.com/solar-information/how-to-save-energy/power-table.

Don’t forget to also list 5 ways to conserve energy.

7. Explain what it means to be a registered Professional Engineer (PE). Name the types of
engineering work for which registration is most important?

Write a paragraph or two explaining what you learned about Professional Engineers in class, what
types of engineering work require PE certification, and what steps are necessary to obtain the PE
certification.
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8. Study the Engineer's Code of Ethics. Explain how it is like the Scout Oath and Scout Law.

One of the most general and well-known engineering ethics codes in the United States is that of the
National Society of Professional Engineers (NSPE), which was developed in the 1940s. The
fundamental canons of the NSPE code are...

Engineers shall:
a. Hold paramount the safety, health, and welfare of the public.
Perform services only in areas of their competence.
Issue public statements only in an objective and truthful manner.

b
c
d. Act for each employer or client as faithful agents or trustees.
e. Avoid deceptive acts.

f

Conduct themselves honorably, responsibly, ethically, and lawfully so as to enhance the
honor, reputation, and usefulness of the profession.

(For the full NSPE code visit http://www.nspe.org/resources/ethics/code-ethics.)

Write 1 to 2 paragraphs describing how the NSPE Code of Ethics and the Scout Oath and Law are
similar to each other. Do you think it is important that young people learn this and spend time
thinking about it? Are you going to encounter ethical situations before you become an engineer?

9. Find out about three career opportunities in engineering. Pick one and research the
education, training, and experience required for this profession. Discuss this with your
counselor, and explain why this profession might interest you.

During the discussion of requirement #3 we also talk about what careers opportunities are
associated with each type of engineering discipline. Write a few paragraphs explaining the
education, training, and experience requirements of your selected engineering discipline.

Do not just guess at the education requirements. Make sure that you take the time to learn about
different types of degrees offered by universities and technical colleges. Why do you want to be that
type of engineer? What do you think is cool about it? What part would you enjoy the best?
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