HOSC – 11/3/09
Active Exhibits

False Perspective Wall (outside)
This wall has been tapered to give the illusion of false perspective; a child standing in the smallest opening may appear to be taller than an adult standing in the largest opening.   At night near life-sized dinosaurs shadows of six are projected on the wall. 
Observatory (outside)

A 12 Neutonian telescope capable of viewing the moon and planets and their moons
Tullahoma Bear  Bear killed in housing area of Tullahoma.

Bernoulli Blower  A ball is supported in suspension  by a fan.
Pulley Apparatus  Proper rigging of a rope on seven pulleys makes lifting a 70-pound block easy.

Jacob’s Ladder   A high voltage applied to two copper rods causes a spark to from between the rods.  The convection cause by the spark heating the air makes the spark appear to climb the rods.

Sound Tube Talking into one end of a coiled 250 foot long tube while listening to the other end, shows that  sounds take 1/5 of a second to make the trip.
Suction Cup  A large suction cup requires 300 pounds force to overcome air pressure.

Bicycle Generator  Pedaling a stationary bicycle powers: a generator which lights a light and in turn a solar cell, a tape recorder, a volt meter, siren,  a and a blower that raises a ball.

Hand Battery   Connecting two different metals by an electrical conductor will result in a small electric potential difference between the two.  Perspiration on your hands is a conductor; placing your hands on the aluminum and copper plates at the same time results in a very small electric current.  The is basically the way a battery works.  A piece of aluminum foil in your month reacts with metal fillings via your saliva to produce a sour taste.

Convex/Concave Mirrors    These mirrors make a person look fat or skinny.

See Infinity  Two mirrors are facing one another.  One is half surfaced so that  you can see reflections of reflect ad infinitum. 

Window Frame  When parallel lines seem to converge, our brains tell us that the part of the picture is more distant than the rest.  In this false perspective exhibit the window appears to sway back and forth, when in reality it is rotating.  This is apparently a learned function since people who have never seen rectangular windows don’t sense the illusion.   (inactive at this time)
Mural Patterned after a painting by JC Escher and painted by Jim House of Tullahoma

Donation Vortex   The speed of the coin times its distance from the center on to the vortex is constant; therefore the closer the coin gets to center the faster it must go until it falls into a hole. 

Donation Boxes  These boxes contain mirrors that distort where the donated coins go.

Race With Animals  This is the most popular exhibit at the Hands-On Science Center.  It shows the relative speeds of a variety of animals and lets the children compare their speed with a series of light flashes that travel at the animal speed.  (To operate- Stand behind the starting line and hold button down next to the desired animal until the light blinks then let up and start running.)
Blind Spot  This exhibit clearly shows that we all have a blind spot in each eye.  This spot occurs at the point where the optic nerve connects the brain to the retina in each eye.   Fortunately this spot is at a different location in each eye and the eyes work together to provide continuous viewing.

Magnetic  B&W TV Screen  A TV picture is produced by a small electron beam that is swept across the face of the phosphorescent screen by electromagnets.  You can use a magnet to distort the final path of the beam before it strikes the screen.

Magnetic Color TV Screen   Similar to B&W except that a mash with millions of small holes just inside the face of the picture tube causes a magnet to deflect the electron beams on to the three different color phosphors so that what would have been white is multicolored.

Whisper Dishes  These are parabolic dishes, which means that most of the sound coming from the dish on one side of the room bounces off the back of the opposing dish and focuses at the ring in front of the dish.  Placing your ear at this point enables you to hear whispers created at the focal point of the other dish.  The reverse occurs if you speak into the focus point as the sound will focus at the opposite dish.   This parabolic shape is also used in satellite dishes, microwave antennas, reflector telescopes, and spotlights.

Corner Reflector  Three mirrors positioned in an inside corner reverse the image normally produce by a mirror so that you see yourself as others see you.  (Try combing your hair while looking in the mirror!)  In addition, the light is reflected directly back to the source. (i.e. you see yourself no matter where you are.)  Reflectors utilize this property;  light from a headlight is reflected back to the car regardless of the angle.  Astronauts placed a corner reflector on the moon and a laser beam from earth was sent to the moon and back to accurately measure the moon’s distance.  (Light travel time:  about 2 1/2 seconds)

AC/DC  This exhibit shows the difference between direct current-DC (as advocated by Thomas Edison and rejected for power transmission) and alternating current-AC (as advocated by Nicoli Tesla and accepted for power transmission).  

The evacuated bulb contains a small magnet surrounded by a hair thin wire.   Direct current flow through the wire only lights up the wire, however, the 60 cycle alternating current directly from the power cord produces, in addition to the light, a magnetic field around the wire that changes polarity 120 times a second.  This changing magnetic field interacts with the permanent magnet to produce the vibrating wire. (inactive)
Electric Meter  The electric meter vividly shows the rate of power consumption of an inexpensive incandescent bulb versus a much more expensive lower wattage florescent bulb (which produces the same amount of light.)  Which bulb is the most cost effective must be determined by the life expectancy of the bulbs and the cost of electricity.     

Mirror Image Writing  This exhibit shows that some words are symmetrical in that they look the same as their mirror image.  (i.e. COOK)

Which Plate is the Hottest?   Feel the copper, stainless steel, and Styrofoam plates; they are all at the same  temperature!  They feel different due their heat transfer characteristics.  The copper conducts heat from your hand faster than does the stainless steel and much faster than the Styrofoam.  In reality they are all at room temperature.

Pipes of Pan   The open  ends of the PVC pipes and note the different tones produced by each length.  (The pipes produce a fundamental vibration frequency and harmonics for each length.) 

Gravity Wall  Build a series of ramps and let a ball fall through the maze.  Experiment with different types of balls.  (The moment of inertia of each ball determines how fast it will move; a solid ball has a different moment of inertia than a hollow ball.)

Virtual Reality Pig  Stand to the side of the dishes containing the pig and note that the coins seem to float above the surface of the enclosure.  Try touching the pig to observe virtual reality.  (Not really real!)  This is an optical effect produced by two facing parabolic mirrors.

Anatrophic Cylindrical Mirror  This was a popular parlor game during the 1800’s.  The distorted images are corrected by the reflection off the cylindrical mirror.

Pulleys and Lever  Three different combinations of pulleys and a lever are all connected to 56 pound weights.  The mechanical advantage of each is demonstrated.

Arch Bridge  Foam blocks can be used to build an arch bridge.

Checker and Chess Tables  Oversize checkers and chess set ready for visitors of any age.

Puzzle tables  A variety of different puzzles  and blocks 

Rock Works   A controllable clasp can be used to pick up and move foam blocks in and out of truck.
Blind Spot  This exhibit clearly shows that we all have a blind spot in each eye.  This spot occurs at the point where the optic nerve connects the brain to the retina in each eye.   Fortunately this spot is at a different location in each eye and the eyes work together to provide continuous viewing.

Magnet Table  The large magnet (from a USAF radar site magnetron) can be used to show that not all metals are magnetic.  Try building a tower of metal parts.

Magnetic Earth Movers  The toy earthmovers can move sand by placing magnets under them beneath table.

Alphabet Puzzle  Each letter of the alphabet is represented by an animal whose name starts with that letter.  (What animal name starts with the letter “X”?)  

Morphing Mirror  This mirror is only half silvered; half the light is reflected and the other half passes through the glass.  Line up your face (and teeth!) with someone on the other side of the mirror.  Varying the intensity of the light bulb on one side of the mirror and “morph”your face into your partners!    Two way mirrors are used for security protection and in cameras. 

Microscope  The TV monitor shows the same image as viewed by the microscope. The prepared slides show a computer chip, a deer tick, fleas, a feather, etc.   Try  focusing in on your finger to see fingerprints and dirt particles- the lowest power (smallest of the three lenses) is the easiest to use.  Look at one of your hairs.  

Arch Bridges  There are many ways of building an arch bridge.  Two used by the Romans are shown.  Try you hand at building a bridge. (inactive)
Camera  This camera shows how an image is focused and inverted at the back of the container.  Look at this image as you point the “camera” around the room.

Kaleidoscope
Duck into the kaleidoscope to see the optics resulting from three mirrors facing one another at 30-degree angles.  This is the basic way all kaleidoscopes work.

Periscope
Mirrors at the top and bottom of the periscope are positioned at 45 degrees to the line of site to permit viewing at a higher elevation.  Periscopes are used in submarines and military tanks. 

Cartesian Diver  Squeezing the bottle increases the pressure, which reduces the size of the air bubble in the float.  This in turn reduces the float's buoyancy and causes it to sink.
Tornado Tube  Two bottles are joined by a tube containing a small hole.  Turn the bottles so that the water in is at the top, then start a swirling motion in the waterier.  Place unit on a table and watch for the formation of a tornado.  (This illustrates angular conservation.  As the water nears the center of the hole its speed increases.  As the water leaves the top bottle it leaves behind its angular momentum to overcome friction and keep the tornado "alive".

Automobile Engine Turn crank to see how pistons and crankshaft work.

Dinosaur Skeleton  This exhibit shows the process paleontologist follows in recreating a dinosaur from a pile of bones. 

Baseball Bat Sweet Spot  Strike the bats at different points and note the vibrations.  Only at the node or sweet spot will you it the ball the furthest since at that point no energy is wasted by vibration.

Hot Air Balloon  Hot air fills the balloon and makes it rise.
Count the Ships  Count the ships then point to other star and recount ships.  (Each ship reduces/increases size to account for the different number) 

Shadow Wall  Enter the Shadow Wall room to see the effects of ultraviolet light on photo sensitive objects.  As you stand next to the wall you will hear a beep and after 25 seconds a strobe light will create a shadow on the phosphors on the walls which will  last until the next cycle.  Also note the objects (including your teeth) that glow under ultraviolet light.
Plasma Disk  The fourth state of matter is a shown by the trace of highly electrically charged particles, which seek the path of least resistance while passing through inert gases.

Visitor Distribution
Placing a washer on the highest threaded rod one can reach provides a convenient bar chart.  The top washer on each stack indicates a height distribution curve of our visitors.  The curve is normally bell-shaped and skewed toward the fact that most of our visitors are shorter than the average population
How Big is a Billion?
This is an attempt to provide some feeling for how a billion relates to other more familiar numbers.  The cubic meter exhibit is one meter by one meter by one meter.  Since each meter equals 1,000 millimeters, the face of the cube is 1,000mm x 1,000mm or 1,000,000 mm2 .   The volume of the cube is 1,000mm x 1,000mm x 1,000mm or 1,000,000,000mm3.  The volume of the Hands on Science Center is approximately 3,000 m3 or 3 trillion mm3!    (The national debt is over $3 trillion dollars

Frog Zoetrope  The frog pictures in a glass of water appear to jump as the glass spins..  This illustrates the persistence of motion used in movies to make a series of picture s appear to be one continually moving one.
Wind Tunnel   A  wind tunnel that can be used to test paper airplane designs. 

Bernoulli Blower  A jet of air causes a lower pressure on the top of a ball keeping it in suspension..

Vacuum a Bowling Ball  Using a funnel to spread out the low pressure created by a vacuum sweeper enables it to pick up a bowling ball.

Polarization Demonstration.  Polarized filter block waves of light in one plane creating beautiful colors and surprises.

Others:

Human Powered Train
Stacking Cups

Newton’s Balls

Air Pressure Weight

Air Pressure “Suction” Cup

Origami

Brain Exhibit

Skull Exhibit

Sextant

Geodes

Heart Pump
Blood Pressure

Space Station

Radio Controlled Airplane Simulation

Airplane Simulation

Tennessee Animals

Teeter Totter/Lever

Optical Illusions

Fat/Muscle

Bearded Dragon,

Chinchlla

Tarantula

Magnetic Maze

Space Shuttle/Hubble Telescope
Tessellations

Human Sundial

Solar Panel

Solar System

DNA

Liquid Chystal

Shells

Insulating Windows

Theramin

Kiddy Corner
(For five and under (or older kids as long as they behave)

Climbing Tower of Blocks

Giant Gears

Ball Towers

Magnetic table/Loop de Loop Table

Flexible Mirror  Hold bottom to make concave or convex or distorted mirrors.

Styrofoam Bricks  Use to show how to lay bricks

Playhouse

