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A glassfilled with water above the rim, being held in by surface tension will float a cork inits center. In aglass
only partly filled with water the cork will be pulled to the glass.

Hypo will bleach iodine solution or stain.

Moth balls placed in atall cylinder of salt water that contains dilute hydrochloric acid and a small amount of zinc
granules will rise and fall in an interesting manner.

A handkerchief saturated with 70% alcohol diluted with an equal amount of water will not scorch or burn when the
alcohol isignited. Keep the handkerchief moving.

Diesel or fuel oil can be further purified by shaking with concentrated sulfuric acid in a separatory funnel.

DANGEROUS - Aninteresting pulsating action, 'mercury heart,” can be observed by placing a small globule of
mercury in a 5% solution of sulfuric acid in a shallow watch glass. Touch the mercury with an iron needle fixed in
acork and held steady by some mechanical support.

Pierce gelatin or Jell-O with a needle having formic acid on it. The gelatin will form ablister or swill as a person
does when stung by a bee.

Place in a concentrated sodium hydroxide solution a piece of yellow phosphorus about the size of a bean. Displace
air from flask with natural gas. Fit a 1-hole stopper and delivery tube in flask. Pass delivery tube into a container
of water. Heat NaOH and P to boiling, then apply heat carefully. Smoke rings the size of donuts emit from the
water.

DANGEROUS - Heat lead tartrate in atest tube, carefully but thoroughly, in a hot Bunsen flame. Pyrophoric
lead will be formed. Cork carefully while still hot. When cool, contents, when thrown into the air, will
spontaneously catch on fire.

Most substances., even glass, are soluble-in water. Grind very fine a small amount of glass and put in atest tube
with about 5 cc of distilled water. Add phenolphthalein, and note that it must be dissolving.

DANGEROUS - Gas densities and flame travel can be demonstrated by taping together two or more large pieces
of glasstubing (3/4to 1 1/2 in. diameter by 4 ft long). With plasticene construct a small dam near the upper end of
the tube which is supported somewhat less than the horizontal position. Place afew drops of carbon disulfide or
other volatile liquid on the upper side of the dam. Gasignites as it touches hot plate at lower end, or is contacted
with open flame. Flame will travel slowly to top of tube.

Equip aflask filled with water with atwo-hole stopper having a glass tube reaching the bottom of the flask and
drawn to a nozzle at the other end in one of the holes; in the other hole place along glass tube with a thin.bulb
filled with ether on its submerged end. Seal the top of the ether tube. When the bulb is broken inside the flask, the
ether vapor will force the water from the nozzle.

Solubility of ammonia gas is quickly demonstrated by putting five ml of ammonium hydroxide in a 500 ml. flask
equipped with a one-hole stopper, glass tubing drawn to a nozzle on one end, and attached to long heavy rubber
tubing. Heat the flask and Ammonium hydroxide until ammonia gas comes from the open end of the tube. Place
tube end in water and await action.

DANGEROUS - Fill a“Coca-Cola’ bottle with two parts hydrogen gas to one part oxygen gas. Stopper and
wrap bottle with cloth or tape. Hold bottle bottom against chest and bring lighted match to mouth of bottle while
removing cork. The sonic boom isin the order of 3-5 electron volts; had it been a nuclear reaction, instead of
chemical, the explosion would have been on the order of 212 Mev. and much louder.

Magnesium burnsin water! Prepare atest tube by blowing a small hole near the bottom. About one inch up the
tube from its center place a coil of magnesium ribbon. Fill the test tube about half full of water, stopper and invert
so that water does not touch ribbon. Heat top layer of water to boiling, then heat water and ribbon rapidly until
ribbon ignites. Ignite hydrogen gas as it comes out of the hole in the test tube.



78.

79.

80.

81.

82.

83.

85.

86.

87.

88.

89.

90.

91.

92.

DANGEROUS - Catalytic oxidation of methyl alcohol can readily be accomplished by suspending a heated coil
of platinum wire in a partly covered beaker of methyl alcohol. The product is recognizable to all former biology
students.

Effect of gas density on sound can be demonstrated by filling. several balloons with different gases such as air,
carbon dioxide, natural gas, helium propane, etc., to about the same pressure. Fix awhistle to be blown to a short
piece of glasstubing. Note the pitch as gas from different balloons blows the whistle.

Conservation of energy -- support heavy pendulum from ceiling, draw back against nose, with your head against
the wall. Release pendulum bob and stand nonchalantly awaiting its return. It cannot rise to greater than height
from which it started. You are safeif you do not move!

A simple cloud chamber can be made from a gallon jug fitted with a one-hole stopper with a short piece of glass
tubing. Blow into the jug through the glass tubing to increase pressure. Put finger over end of tube and pull
stopper, suddenly reducing the pressure. No cloud isformed. If alighted match is dropped into the jug and the
performance repeated, a cloud will form.

Prepare a soap bubble solution in a shallow dish or pan. Fill aballoon or beach ball with a2 to 1 mixture of
hydrogen and oxygen. Using a small nozzle delivery tube, blow the gas mixture from the balloon through the soap
solution to produce copious bubbles. Pick up handful of bubbles and holding them far out in front of you, ignite
with match. The explosion will not be felt by you, however someone standing too near may have an ear injured.

Call thistubelesstelevision. Project alantern slide with afew simple words (i.e., That’s All) cut in a piece of
metal foil so that theimageisin mid-air. Direct beam of lantern out through open door so that it does not attract
attention. Wave awhite wand in the plane of theimage. Persistence of vision creates a complete image,
apparently materialized in space.

Singing flame variation. Hold a four-foot 1-1%2 inch glass tube perpendicular. Have inserted in the bottom end at
a predetermined resonance point a heavy disc of wire gauze. Heat the wire gauze with burner; remove flame and
hear a phenomenon.

Fill alarge cylinder with carbon dioxide. Float a soap bubble on it. When done in perfectly still air, explain what
you see.

DANGEROUS - Catalytic oxidation of ammonium hydroxide is spectacular. Suspend a coiled platinum wirein
an English graduate Just above the surface of some ammonium hydroxide. Bubble afine jet of oxygen gas through
the ammonium hydroxide. Violent explosions!

Sometimes it helps to point out that the sine of a triangle is the opposite over the hypotenuse: O/H, “oh”! The
cosineis"ah"!

Activation of nucleus to fission may be demonstrated by catching a soap bubble between two wire rings with
handles. When caught, puncture the top and bottom areas leaving a cylinder between the rings. Carefully pull the
rings apart, noticing the shape of the film, until it breaks in two films over each circle.

Place a copper penny on glass slide on micro-projector. Put silver nitrate solution around copper and watch silver
crystals form on screen. Note many peculiar characteristics they exhibit.

Action and reaction. Place plank on rollers (dowlings). Mount massive load on small cart on plank. Attach
rubber bands to plank and cart, stretching and tying back with thread or string. Burn thread to release system.
Road goes one way, cart goes other'.

Build rotating platform from front-wheel and spindle of automobile. Rigidness, coupled with small friction and
small play in bearings is amazing.

Show action and reaction by standing on rotating platform and swinging a baseball bat vigorously at a pitched ball.
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Place equal amounts of calcium carbonate solution into two cylinders. Buffer one cylinder with a sodium acetate
solution before putting equal amounts of two normal acetic acid into each. Explain the difference in the rate of
reaction.

DANGEROUS - Collect ammonia over mercury. Allow asingle drop of water or CuSO, (H,O) to rise through
the mercury to the gas. Explain the absorption of the gasin each.

Prepare atincture of iodine and potassium iodide solution. Place a drop on a microscope slide and project on a
screen with amicroprojector. The heat from the lamp will produce beautiful color and crystallization effects.

Use K,Cr,07 as acatalyst in KClO, instead of the usual MnO,. Lessisrequired.

When copper and cobalt ions are used to harden water, the ion exchange areais visible in a zeolite column.
Copper and cobalt are analogous to magnesium and calcium in most natural hard water.

Lenz's law may be demonstrated with any toy wheel of nonmagnetic material and low friction attached to a
convenient holder. Wheel should have spokes for clearest understanding. Spin wheel in air then between poles of
areasonably strong horseshoe magnet. Spokes cut lines of force, induced current field opposes motion.

Student feels heat of hydration when a small amount of anhydrous copper sulfate is placed on hand and a drop of
water is added toit. The heat involved islarge. Have water handy to cool off the hand.

DANGEROUS - Alcohoal, carefully floated on concentrated sulfuric acid in atest tube exhibits flecks of fire at the
intersurface when potassium permanganate crystals are allowed to fall through the liquids.

Natural acid-base indicators can be had in such common foods as blue-berry juice, red cabbage, carrot, beet, etc.
Determine over what range of pH they operate.

Paper chromatography can be quickly demonstrated by placing a spot of most any ink near one end of a strip of
filter paper which touches water.

Find the center of gravity of a stick held horizontally across the fingers of both hands. Center of gravity will be at
the point where the fingers come together.

Mark the center of gravity of a hammer with a spot of color. Toss the hammer into the air with a spin and note
that the spot is the most stationary point.

Clamp airon rod to a broom handle near its center. Hold broom handle in both hands with rod extended
horizontally. Attach aweight at different distances from the handle and note how torque increases. Lever arm has
real meaning here.

Show conservation of energy in a swinging pendulum by noting that it returns to the same level each time. Place
an obstruction below the point of rotation so that the arc of swing will be changed. Change the obstruction to a
point one half the distance between the lowest and highest levels and again below this point. Explain why the bob
loops over the obstruction.

Evidence that one may see the sun below the horizon can be visualized by looking at a penny in a bowl filled with
water. Note that the penny can not been seen over the rim of the bow! unless there is water in the bowl.

Select two test tubes so that one barely fitsinside the other. Partly fill the larger with water and float the smaller
one on the water. Invert tubes and see the water spill out but the smaller tube falls up!

A coiled platinum wire suspended from a rubber stopper in aflask filled with a gas and air will glow for about ten
minutes. Blow over the mouth of flask to replenish oxygen.

Place an object on the bottom of a metal pan so that its shadow may be measured. Fill the pan with water and
remeasure shadow. Refraction isevident if pan, object, and light source are kept stationary.
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Attach one lead from a spark coil to foil surrounding a glass tube of about one-inch diameter. Extend awire from
the other terminal of the spark coil through the tube, insulated from the foil. Place a small amount of hydrochloric
acid in one flask and some ammonium hydroxide in a second flask. With glass tubing connect the flasks and large
glasstubing in train. Blow air into the first flask. Causing ammonium chloride to be forced into the Cottrell
precipitator. Activate spark coil and see "smoke" consumed.

Dissolve afew crystals of cobaltous chloride and potassium thiocyanate in a graduate one-third filled with ether.
Add an equal volume of water to separate red and blue colors. A few drops of silver nitrate solution in the mixture
completes the patriotic colors.

DANGEROUS - Interesting intermittent explosions and flame travel can be demonstrated by placing a four-foot
by one and one-fourth inch glass tube in a vertical position with a lighted burner at the top and a source of methane
gas induced at the bottom.

Cut three discs from plywood; diameters about eight to twelve inches . Cut a three-inch circle out of the center of
one piece and another circle of the same size within an inch of the outside circumference. Remove the intervening
wood between tangent lines to the circles. Make alead disc to fit the slot and sandwich the pieces between the
other discs. When thrown into the air it can be made to rotate smoothly about its geometric center, or about
another center of gravity in an eccentric manner. It can also be made to run up an incline, or down and then
reverseto roll up. The same apparatus can be made with cardboard and a half-dollar.

Have pupils move around the room as sun, moon, and earth to show effect of rotation, revolution, tilt of earth on
axis, etc

A burning match head pressed against a silver coin shows direct combination between sulfur and silver.

Suspend a bar magnet on a string. Rotate another magnet under it to show transfer of magnetic energy to
mechanical energy. What changes the direction of poles? How can the change be effected without human
movement?

Carry aglass brim full of water up aladder and pressit to the ceiling. Ask the “sucker” to push against the bottom
of the glass with along pole while you climb down and put away the ladder and go on about other business. If the
ceiling is smooth, the student need not fear that the glass will fall.

A Cartesian diver can be made with a Coca-Cola bottle full of water and a match head. Keep breaking off the
match stick until the head barely floats. Thumb pressure on the mouth of the bottle makes these little divers zip up
and down in the bottle.

Flame analysis can be done without the expensive platinum wire and without the necessary cleaning before each
test. Dissolve asmall amount of the salt to be tested in afew milliliters of alcohol. Ignite the alcohol solutionin a
clean dish and notice the color.

Set up along glass tube filled with water and containing a test tube as a Cartesian diver to operate with a squeeze
bulb. The apparatus can be used for demonstration of principles of Archimedies, Pascal, and Boyle.

A relatively cold flame may be produced by igniting a mixture of carbon-tetrachloride and carbon disulfide (or
water and alcohal). In preparing the mixture, first prepare a mixture with too much carbon tetrachloride (or water)
so that it will not ignite. Add asmall quantity of the carbon disulfide to a portion of the mixture and test for the
right temperature. A handkerchief may be dipped in the mixture and held in the hands while burning if it is kept
moving.

To demonstrate-Bernoulli's principle cut a circular piece of cardboard slightly larger than the end of a thread spool.
In the center of the circular cardboard push a straight pin to the head. Set the spool over the pin point and down
on the cardboard. Blow in the other end of the spool. The cardboard will cling to the spool aslong asthereisair
motion through the spool.

Cut afour-inch piece of wire from a coat hanger. Bend one half inch back on one end so that aleather belt will
dip in the hook. Support other end on finger and belt will hang in space as on "sky hook.”
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Select alarge spool and wrap several turns of ribbon or twine around it. With the spool an aflat surface and the
ribbon coming up from the underneath, by pulling on the ribbon at different angles to the surface, applications of
torque, friction, and motion can be demonstrated.

Submerge a beaker in a glass container of water filling the beaker with water. Invert beaker to up-side down
position under water. Invert another beaker and submerge so that air istrapped init. Pour air from one beaker
into the other, pouring up. Note fluid nature of the gas.

Fill aflask two-thirds full of water and bring to boiling. Cork, the flask and invert. Place ice cube on bottom of
flask and see water begin to boil again. If the flask is corked with a one-hole stopper with a glass tube extending
almost to the bottom of the flask, boiling can be effected by reducing the pressure of the entrapped air.

Wave motion and standing waves can be demonstrated by attaching a string to most any small electric motor or
vibrator. An electric shaver isideal. Hang weights of varying amounts on the string to change wave length and
frequency.

Copper sulfate solution poured over Dowex 50X resin loses its color through ion exchange. Sodium chloride
solution poured over the above resin removes the copper sulfate and the effluent is again colored.

Mix sand and |ead oxide for an ore. Put mixture in atest tube with water and mineral oil and shake well. Note the
separation of the mineral and point out "the gangue’ s all there.”

Prepare two small whistles with a screw in the end so that the length of the air column can be adjusted for different
frequencies. Attach the whistlesto a'Y tube so that they can be blown simultaneously. Note that when the pitch of
oneisvaried alow pitch “beat note” may be heard rising or falling in pitch.

Suspend a water faucet above a sink by awire only. Water can be made to flow in a strong stream from a faucet
even though the faucet seems to have no connection with a water supply. A glass tube from the water source is
inserted into the faucet so that the water falling about it conceals the tubing and the fact that it carries the water up
to the faucet.

A wooden dlat is covered with a newspaper except for afew inches which project beyond the edge of atable. The
protruding slat is struck by a bat and it breaks instead of tearing the paper.

An object or person may be weighed by hydrostatic pressure. Use a hot water bottle with a stopper fitted with about
two meters of rubber and glass tubing. Fill the bottle with water and connect the tubing so that it extends
vertically. Stand the person or object on a board of known area touching the bottle. The area squared times the
pressure will equal the weight. Pressure is the height of the water in the vertical tube above the bottle times the
density of the water.

Set alighted candle in the center of a battery jar or other wide mouth glass container. Fill another jar of about
twice the capacity with carbon dioxide gas and proceed to pour it into the one with the lighted candle. A soap
bubble carefully placed in ajar of carbon dioxide will float in the center.

Put equal quantities of water in two small beakers. To each add one of the following chemicals in equal amounts.
Barium oxide is exothermic while ammonium nitrate is endothermic. Pass the beakers around for inspection.

The force of normal external air pressure is sufficient to collapse a rectangular varnish can. In aclean can placea
few tablespoons of water and bring it to a boil, to expel the air with the water vapor. Close the cap tightly as soon
as water boils vigorously. Cool the can by dashing cold water on it.

Wash freshly cut lead shavings with distilled water. Pour the water through aresin ion exchanger and develop by
usual method.

Let two boys with egg beaters beat oils of different viscosity. The boy having to beat the heavy oil will tire first.
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Demonstrate the nature of percolator action with a glass funnel inverted in a beaker of water that is being heated.

Float a needle or razor blade on water by aid of its surface tension. Weaken the surface tension with a speck of
detergent.

Scrape flecks of gum camphor on to a water surface and see the pieces propel themselves over the surface. A drop
of olive ail on the surface stops the action.

Mount a pendulum on arotating platform. Start pendulum swinging, then rotate platform to illustrate Foucault's
discovery.

Identify a fresh egg from one that has been boiled by spinning them on aflat surface. One stops motion sooner.

Invent "Quickies' from the INDEX of any science book.
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