
Science Park Tour Guide Tips
Spinners - The Force of Rotation

The Park Spinners can be used to demonstrate the Forces that are created by Rotating Objects. The 
scientist Kepler discovered how Rotation Forces keep the planets orbiting around the sun. 

Experiment: Park Spinners, 2 Bicycle Wheels, Rope.

1. Have two people push off and spin as fast as they can while holding on to the center handles of the 
Spinners. 
Ask. What you happen if they let go of the handles?  (Ans. They would fly outward with a force).

Use the Bicycle wheel to Feel this Force of Rotation. Bicycle Wheels are a simple machine call a 
Wheel and Axle.

2. Have one person place each hand on the Axle of the one of the Wheels at arms length in front of 
them. Have another person spin the wheel rapidly. Have the person with their hands on the axle turn 
the wheel side to side and feel the amazing Forces of Rotation.

3. Try to place a bicycle wheel on its axle and balance it on the table. What happens? (Ans. It will tip 
over because the force of  gravity pulls it downward.

4. Next spin the wheel on its axle and it will balance. 
Why? The Force of Rotation pulls the wheel upward and outward while the force of gravity is pull-
ing it downward. When the forces are equal, the wheel balances. Note as the rotation slows down, the 
wheel begins to Wobble as the Force of Gravity overcomes the Force of Rotation.

5. Try balancing the bicycle wheel axle on the rope without and with it spinning. 
Discuss the forces the make the wheel balance on the rope when spinning

6. Relate these motions and forces to the Planets. Also discuss how spinning objects called  
Gyroscopes are used in guidance systems for planes and ships.



Science Park Tour Guide Tips
Pendulums - Swings

Swings show how the simple machine of a Pendulum works.

1. Use the bobs and string to show the back and forth motion of a pendulum. Relate to a swing’s 

movement.

Pendulums were first discovered by the scientist Galileo in the 1650s. They were use to make the 

first clocks. Galileo found that the motion of a pendulum could be used to keep accurate time. The 

name that was given to this kind of timepiece is a “grandfather clock.”

2. Show back and forth motion of swing and bobs again. Galileo discovered that the number of back 

and forth motions in a period of time (example: 20 seconds) would always be the same number no 

matter how far the pendulum was pulled back or how heavy the weight was at the end of the  

pendulum. The back and forth motion is called the Period of the Pendulum. The Force of Gravity 

pulls the bob or swing downward after it is lifted by the Force of your arms and muscles.

Equipment: Stopwatch, Swings, 3 Students or Adults.

Ask: What is the difference between the Swings? (Ans. the Length of the Chain),   
Start experiment with the Swing with the Longest Chain first.

1. Make one person be a Timer with a Stopwatch. Have a second person pull the swing as far back as 
they can with a third person seated. 

2. When the swing is let go, the Timer starts the stopwatch while the second person counts the  
number of swings.  Note: Do not have the seated person pump. At the end of exactly 20 seconds the 
Timer yells Stop and the swing count is recorded. This number is the Period of the Swing for 20 sec.

3. Next pull seated person back in the swing only a little bit and take a 20 second count of the Period. 
The number should be the same each time even if you change the weight of the person.

4. Repeat the experiment with the swings with a shortest chain. The Period should be different.

5. Predict the Period for the swing with the middle length chain. 

6. Try the Surge Swing. What is the difference?



Science Park Tour Guide Tips
Levers - SeeSaw
A Lever is a simple machine that people use to make everyday work tasks easier.  
The Science Park SeeSaw is an example of a Lever.

Experiment: SeeSaw, Ruler, Hand Truck/Dolly, Box of Rocks, Hammer, Baseball Bat. 

1. Place two people of different weight (Mass) on each end of the Seesaw. First, place a large or 
heavy person on one end. This person will be the Load. Notice that the Load is affected by Gravity 

which pulls the Load downward toward the center of the earth. The balanced seesaw  tips over and 
touches the ground.

2. Point out the parts of the SeeSaw Lever.
The Fulcrum is the pivot point on which a Bar is fixed or balanced. Show Ruler balanced on finger.
The seated heavy person at one end of the seesaw is the Load.
A seated person at the other end of the SeeSaws will be the Force that will try to Lift the Load.

3. Next, place a lighter person on the other end of the SeeSaw. Does this person lift the heavier per-
son? No. Why? ( Ans. The Load is greater than the Force that is trying to lift the load when the Bar is 
at an equal length from the Fulcrum.)

4. How can the lighter person lift the heavier person? (Ans. Have the heavy person move towards the 
Fulcrum. This makes the Bar longer for the lighter person and the heavier load will be lifted. Levers  
make work easier by having a long bar connected to a fulcrum point that has a load only a short dis-
tance from the fulcrum.

4. Demonstrate other Levers naming each of the parts. Include: Hand Truck/Dolly , Hammer and 
Baseball Bat Ask: How could you make the task of moving a box of heavy rocks over a long distance 
easy? (Ans. Use the Hand Truck/Dolly as a Lever to lift the heavy box.) Name the parts of the Hand 
truck lever? The hand truck uses another simple machine to move the rocks called a Wheel and Axle.

5. Demonstrate the Hammer with a Nail Claw. Could you lift a nail out of a piece of wood with your 
fingers?  No. Show how the Hammer Nail Claw Lever would make removing the nail easy. 

6. Demonstrate how a Baseball Bat is used as a Lever. Name the parts of each of the Levers. The parts 
to show are the Fulcrum, the Load, the Bar and the Force. 



Science Park Tour Guide Tips
Inclilne Plane - Slides
Slides are an example of the simple machine called an Inclined Plane. Inclined Planes are used in 
stairs, wheelchair ramps, conveyor belts and even a trail that climbs a steep mountain by a zigzag 
route called a Switchback. Inclined Planes make work easier by spreading the amount of Work out 
over a longer distance and longer time.

Experiment: Park Slides, Balls of same and different mass, size and construction material.

Show the Slides - Slides can show some of the Forces and Laws of Nature discovered by the scientist 
named Issac Newton. These Forces include the Forces of Gravity, Motion, Friction and Mass.

1. Place two different size people at the top of the slide. Predict: Which person will reach the bottom 
first?  (Ans. They both should arrive at the same time.) The Force of Gravity pulls all objects  
downward at the same speed. 

2. What Forces slows down the Force of Gravity. (Ans. The Force of Friction slows down the Force 
of Gravity.  What would happen if there were no friction.? (Ans. The balls would keep going forever!) 

3. Discuss the different kinds of Friction: Surface Friction and Air Friction. 
How does Air Friction affect the Styrofoam ball? (Ans. Lightness/air holes increase air friction.)

4. Discuss what would happen if the slides were made of different materials: Ice, Sandpaper, a rug?
How do different materials affect Friction?

5. Show different balls. Take the heaviest ball (copper ball) and one of the others which is about the 
same size (blue rubber ball). Have people feel the different Mass. Which ball has more Mass?  
(Ans. the Copper Ball.) Raise balls in each hand over head and ask the audience that when you let go 
- which ball will hit the ground first. (Ans. The both should hit at the same time if they were released 
at the same time. Gravity pulls all objects downward toward the earth at the same speed.) A brick and 
a penny dropped from a height will hit the ground at the same time.

6. Try rolling balls of different materials and sizes down the slides Experiment with which ball travels 
furthest after it drops off the inclined plane. 



Science Park Tour Guide Tips
Gears - Gear Panel and Gear Fish
1. Read over the attached page on Gears.

2. First: Introduce the Gear panel. Turn the large Gear in the finger hole on the panel. Observe how 
the smaller gears turn faster than the large gear. The action of different size gears turning each other is 
a simple machine.

3. Gears are used in many different machines such as cars, bicycles, elevators and heavy construc-
tion equipment. Machines that need to have power or force change direction  or transferred use gears. 
Gears make work easier.

4. Show the Mountain Bicycle and its Gear System. The bike has 3 gears attached to the pedals and 8 
gears on the rear wheel. The gears are connected by a chain. This setup gives the biker 24 gear  
choices. (3 X 8 = 24)

5. Show how the present gear setup has the chain on the very small inside gear and that it is connected 
to the large rear wheel gear. This gear setup allows the biker to climb very steep hills. It is much 
easier to turn a small gear many times to drive the large wheel gear and climb the hill slowly (Bikers 
called this technique spinning.) 

6. The ratio of the large gear to the small gear is called the Mechanical Advantage of the gear  
system. If the large gear on the rear wheel has 36 teeth and the small gear on the pedals has 12 teeth, 
the mechanical advantage of the system would be 36 divided by 12 = or 3:1. Machines with a large 
Mechanical Advantage can lift very heavy loads. Mechanical Advantage spreads work out of a longer 
distance and longer time but makes it easier to do the task or work, like climbing a steep hill.

7. If the biker has the chain on the large pedal gear it would be very difficult to climb the hill. This 
gear system is for level or downhill trails. This gear setup can make the bike go very  fast but is hard-
er to turn.

8. Go over to the Gear Fish. Show how the gear system on the right panel has a small gear that you 
turn. Show the panel on the left: it has a larger gear to turn. Have people turn each of the large outer 
wheels to move the fish up from underground. Which  one is easier to turn?  (Ans. The one with the 
small gear on the right. Which has the greater mechanical advantage?  (Ans. The one of the right.)



Science Park Tour Guide Tips
Pulleys - Pulley Towers and Boat Anchor

1. Read over the attached page on Pulleys. 

2. Use the Bucket and Rope near the tube ladder and ask the audience. If there was a water well ten 
feet under the plastic circle ladder - How would you use the bucket and rope to get the water up from 
the bottom of the well? (Ans. You would tie one end of the rope to the bucket handle and throw the 
other end of the rope over the upper ladder rung. This setup of the rope and bucket is a simple  
machine called a single fixed pulley. 

3. By pulling down on the rope the bucket is lifted. The Pulley changes the direction of the Force 
from pull down to lift up. For every foot of rope that you pull up the bucket lifts one foot.  
The Mechanical Advantage of this type of pulley system is 1:1.

4. Go over to the Pulley Towers. Ask. What is the difference between the ropes and weight in each 
of the towers. (Ans. The weights are the same but one tower has more rope with a wooden block that 
changes the direction of the rope.) 

5. Also show that the pulley towers also use Gears. When two simple machines are used together the 
setup is called a Complex Machine.

6. Have one person at each Tower. Have them turn the large wheels to lift the weight.  
Ask. Which one tower is easier to turn and lift the weight? (Ans. The one with the longer rope and the  
block). The one with more rope and the block will provide a greater Mechanical Advantage. It will 
be easier to raise the weight but it would take longer.

7. One Tower has a single fixed pulley system. For every one foot turn of the wheel, the weight is 
raised one foot. Its Mechanical Advantage is 1:1. The second tower uses two fixed pulleys and a 
moveable pulley. In this system you have to turn the wheel 3 feet for every 1 foot of lift. This makes 
lifting easier by spreading the work out over a longer distance and longer time. The mechanical  
advantage of the complex pulley is 3:1.

8. Demonstrate the Boat Anchor Pulley System.
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Sound and LIght - Metal Organ Pipes and Light Fish

1. Read over the attached page on Sound and Light.

2. Go to the backside of the Sound and Light Fish. Show the audience the metal organ pipe tubes. 
Ask: What is the difference between the pipes? (Ans. They have different lengths.).

3. Then strike each tube one at a time with the metal hammers. What is the difference?  
(Ans. Each tube produces a different Pitch or Note depending on the length of the tube.)

4. Ask: What is causing the sound to come from the pipes? (Ans. The tubes vibrate when struck. The 
vibrations move the molecules of air between the pipes and your ear. They then vibrate your ear drum 
which sends a electrical signal to your brain which you hear as a unique sound.)

5. Ask: If you could suck all the air out of a room, would you hear any sound? (Ans. No. Sound needs 
air to travel from the vibrating object to your ear. Without air molecules inbetween the sound cannot 
be hear.

6. Show the three Tuning Forks. What is the difference between them?  (Ans. their length). What are 
Tuning Forks used for? (Ans. To tune musical instruments. Each fork produces a unique musical note 
when struck properly.)

6. Strike each fork  against the wood or with the rubber hammer. Notice the different  notes or pitch. 
Look at the forks to see them vibrating. Make the audience touch them lightly with their fingers to 
feel the vibration. Hold two vibrating forks so they barely touch to see them vibrate together and 
make a sound like a bell ringing.

7. Have each person hold a fork near their ear. ( Note: Do not have them hold the fork too close)! 
Notice how much louder the sound is when the fork is near your ear.

8. See attached page for information on the Fresnel Lens in the eye of the fish and the colored gels.

9. Try the Plastic Tubes on the opposite side of the organ pipes. See attached page for information.



Science Park Tour Guide Tips
Air Power - Air Lifter and Vortex

1. Read over the attached page on Air Power.

2. How is air power used in a bicycle or car tire tube? (Ans. Riding on the air in the tube makes it 
easier to move the bicycle or car. The air decreases the Surface Friction of the ground. Without the 
air in the tube the tire will be flat and it will be very difficult to move the bicycle or car.

3. How is air power used to blow up a basketball or volley ball. (Ans. the air fills the inside of the ball 
round and makes the ball easier to bounce, kick or pass. Without the air the ball is flat and cannot be 
played with properly.).


