Pcrry the Go?her Tortoise
and Friends!

Perry the Gopher Tortoise lived in a
burrow under a sandy bog just outside of
Savannah, Georgia. The burrow had been
built by Perry and was a fine, deep, long
sandy tunnel that was shared by a host
of other creatures. These neighbors and
friends included (but were not limited

to) snakes, beetles, skunks, foxes, lizards,
frogs, mice, rabbits, and sometimes birds,
such as burrowing owls.

Now Perry—which was short for Peregrine—
was always a little different. For starters,
Perry didn’t care much for the sand that
seemed to be just about everywhere. Perry
didn’t care much about the sea either. It
was so wet! Perry had absolutely no use for
it. In fact, Perry didn’t swim at all.

Oh, but Perry liked the wind. Perry really
liked the clouds and simply loved the sky.
Perry the Gopher Tortoise wanted to fly.
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Sometimes in the late afternoons, Perry would
climb to the top of a nearby sandy bog and watch
the skies for birds—small and big, silver and blue,
brown, grey, red and yellow. It was a steep slope,
and though Perry was great at digging, truth be
told, they were not all that good at climbing. And
on this day, something happened that had never
happened before.
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Perry lost their footing as they were climbing the
sandy hill and flipped backwards, landing upside \\
down at the bottom of the bog. Perry looked up in
the sky and stretched out their arms and feet. They
were stuck. That much was certain. Perry’s mind
raced as they retracted into their shell and tried to
think of a plan.

“Perry! A OK?” 7/
erry! Are you ///

It was Gil.
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“What happened to you? You look stuck.”

Perry chuckled and wiggled in the sand. They knew
that their friend Gil would help.

“Here’s a blueberry for you,” Gil said. Perry thanked
their friend and bit into the sweet fruit. Perry
stretched out their neck and started rocking their
shell ever so slightly, back and forth.

“That’s it!” Gil said. “Use your weight. Try to
balance yourself!”
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PERRY MASTERS

WEIGHT AND BALANCE

Perry began to tip over as they rocked and twisted with all their might. Using their feet,
Perry pushed off against the ground, giving themselves just enough lift to flip back
upright.

“You did it!” Gil said. “Perry, you are the master of weight and balance.”

ABOUT WEIGHT AND BALANCE BY CONDUCTING
THIS SIMPLE EXPERIMENT?

) CAN YOU HELP PERRY AND GIL LEARN MORE
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Aerospace engineers and pilots know the For this project, we are going to simulate the

importance of weight and balance in airplanes of process involved in determining the proper weight
all sizes. From small, single-engine airplanes, all the and balance for a single-engine airplane. Follow
way up to large commercial airliners, it is essential each step below to construct your project and
that every amount of weight is considered! The determine the maximum payload that your
Federal Aviation Administration (FAA) provides airplane can hold.

us with guidelines on how to calculate the proper
weight and balance of an airplane. This not only
ensures that it will fly, but also that it will do so as
safely and efficiently as possible.
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1 Meter stick Kitchen scale
4 Popsicle sticks Item(s) to balance the meter stick (stack of

books, boxes, or airfoil stand)
4 Medium binder clips

Assorted washers with an inner diameter that
is larger than the width of a popsicle stick
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Place binder clips at the follow
measurements on the meter stick:

0” - Front of the airplane. This represents the
engine location for a single-engine airplane.

9" - People/payload on the airplane. This
measurement can be adjusted during future
iterations!

13

15" - Wings. This is the balance point/fulcrum
of the meter stick.

39" - Tail/empennage of the airplane.

TIPS & TRICKS!

Labels are provided here to guide you, but they are not necessary for you to make.

Flip the arms on the binder clips so they are
facing away from the pincher of the clip. Put a
popsicle stick through the arms of the binder
clip at every location except for the wings.
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Using the binder clips at the wings (15”),
balance the meter stick. The method shown
is using a narrower version of the airfoil stand
and threading the ends of the metal hanger
through most of the straw to reinforce it.
Reference the Airfoil Project instructions

to learn how to make this airfoil stand.

This is where you can get creative! What has
a mainly circular cross section that you can
thread through the binder clip arms?

TIPS & TRICKS!

Students can hang the meter stick between items of approximately equal height. A
suggestion if students get stuck: thread a pencil through the arms of the binder clip at the
wings; push two desks together leaving a slight gap; then, place the meter stick in this gap.
If they are working in groups, have one student hold each side of the pencil down on each
desktop so that the meter stick can swing freely. (Think about gymnasts on the parallel
bars where their body is swinging back and forth while their arms are still.)

4.1 4.2

Place four washers of the same size on each
| popsicle stick at the engine, people/payload, and
Pe‘az&‘:id tail locations. Make sure to alternate adding them
;‘||||||.|"|||||~|r i T to both sides of the popsicle sticks to simulate the
¥ e right and left side of the plane.

Is the meter stick level/balanced?

Why or why not?

Perry Masters Weight and Balance | aviationlearninglab.com | 6



|
(ol

At the people/payload location only, continue to add two washers of the same size at a time until the
meter stick is level/balanced. Once balanced, weigh the total number of washers from each location.

How much more weight did it take to balance the meter stick at the people/payload location?

Why do you think it is important to have a properly balanced airplane?

FURTHER ITERATIONS AND EXPLORATION

As you can imagine, every airplane is different. Changes to wing location, length of
aircraft, weight of payload, and more can all impact the total weight and balance of the
airplane. For further iterations of this project, try adjusting the location of the wings and

people/payload.

Try answering at least one of the following questions:

What happens to the amount of people/payload your airplane can hold when you
move the wings forward or backwards?

What happens if you move the people/payload to behind the wings?
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