air.

Science Standards:
Physical Science - Position and motion of objects
Science and Technology - Abilities of technological
design
Science and Technology - Understanding about
science and technology

Science Process SkKills:
Making Models
Defining Operationally

Management:

The activity described below can be done by
students or used as a demonstration.
Younger students may have difficulty in
coordinating the assembly steps to achieve a
successful launch. If you will use the activity
in several successive classes, consider
attaching the fishing line along one wall
where there is not much traffic, so students
will not walk into the line.

Background Information:

Traveling into outer space takes enormous
amounts of energy. This activity is a simple
demonstration of rocket staging that Johann
Schmidlap first proposed in the 16th century.
When a lower stage has exhausted its load of
propellants, the entire stage drops away,
making the upper stages more efficient in
reaching higher altitudes. In the typical
rocket, the stages are mounted one

Teacher Information

Balloon
Staging

Objective:
To demonstrate how rockets can achieve greater
altitudes by using the technology of staging.

Description:

This demonstration simulates a multistage rocket
launch by using two inflated balloons that slide along
a fishing line by the thrust produced from escaping

on top of the other. The lowest stage is the
largest and heaviest. In the Space Shuttle,
the stages attach side by side. The solid
rocket boosters attach to the side of the
external tank. Also attached to the external
tank is the Shuttle orbiter. When exhausted
the solid rocket boosters jettison. Later, the
orbiter discards the external tank as well.

Procedure:

1. Thread the fishing line through the two
straws. Stretch the fishing line snugly
across a room and secure its ends. Make
sure the line is just high enough for people
to pass safely underneath.

2. Cut the coffee cup in half so that the lip of
the cup forms a continuous ring.

3. Stretch the balloons by pre-inflating them.
Inflate the first balloon about three-fourths

Materials and Tools:

* 2 Long party balloons

» Nylon monofilament fishing line (any weight)
* 2 Plastic straws (milkshake size)

» Styrofoam coffee cup

» Masking tape

* Scissors

* 2 Spring clothespins
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full of air and squeeze its nozzle tight. Pull
the nozzle through the ring. Twist the
nozzle and hold it shut with a spring
clothespin. Inflate the second balloon.
While doing so, make sure the front end of
the second balloon extends through the
ring a short distance. As the second
balloon inflates, it will press against the
nozzle of the first balloon and take over the
clip's job of holding it shut. It may take a
bit of practice to achieve this. Clip the
nozzle of the second balloon shut also.

. Take the balloons to one end of the fishing

line and tape each balloon to a straw with
masking tape. The balloons should point
parallel to the fishing line.

. Remove the clip from the first balloon and

untwist the nozzle. Remove the nozzle
from the second balloon as well, but
continue holding it shut with your fingers.

. If you wish, do a rocket countdown as you

release the balloon you are holding. The
escaping gas will propel both balloons
along the fishing line. When the first
balloon released runs out of air, it will
release the other balloon to continue the
trip.

. Distribute design sheets and ask students

to design and describe their own
multistage rocket.

64

Assessment:

Collect and display student designs for
multistage rockets. Ask each student to
explain their rocket to the class.

Extensions:

» Encourage the students to try other
launch arrangements such as side-by-side
balloons and three stages.

* Can students fly a two stage balloon
without the fishing line as a guide? How
might the balloons be modified to make this
possible?
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_ |Top View|
Design Sheet

Design a rocket that has at
least two stages. In the
space below, describe what
each stage will do. Do not
forget to include a place for
payload and crew.

Description

Your Name:

Rocket Name:

Side View
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