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CHAPTER I
INTRODUCT ION

The suthor feels that too meny times the science teacher tends
to make his science classes dull, end uninteresting with only occa-
sional stereotype laboratory experiments. It is of the opinion of
the author that more science and bettsr understanding of the prin-
ciples of science could be taught, if first the students curiosity
is aroused., Once you have the students interest there is ‘theoret-
ically no limit in the amount of subject matter you may present for
his understanding.

However, to obtain best results this curiosity must be kept
alive fromlday to day, by a "re-charging action" each day. It is for
this purpose the author has compiled a series of simple experiments
that may be preformed each class period, to demonstrate some prin-
ciple being taught,

The author is well aware that the teacher does not have time
to gather equipment and chemicals each day for experiments that are
very elaborate and involved, Therefore, the experiments choosen re-
quire a minimum of material and very little time to set up.

The author also feels that meny times the students cannot see
the forest, because of the trees. This is a parable that is akin to
the author's philosophy of teaching science. Simply stated, meny
students may not understand the basic principles being taught when

the equipment is ‘too expensive and elaborate. They may krnow what



has happened and can write up a good laboratory report, but still lack
that basic understanding as to how and why the experiment worked,

The author has divided the experiments into six different areas
or chapters, to aid the searching of experiments., However, many ex-
periments may be used to illustrate more than one principle. The
author has therefore compiled not only an index of the experiments,
but also an index of the sclence properties demonstrated by various
experimentse.

Some of the experiments may seem too simple at first glance,
but have been retained because of the inability of a science teacher
to remember all these experiments at the appropriate time for use,

A discussion follows each experiment to further explain what has
hanpened and why it has happened. Occasionally a little historieal
background is given for that particular experiment.

The author wishes to make certsin that it is understood these
experiments are not to replace laboratory type experiments, but rather

supplement them to aid in the understanding of science.



CHAPTER II
PRESSURE AND VACUUM

2.1  Streamlining Means Speed1

Material: Candle, flat cardboard, tear drop shape paper.
Procedure: 1, Hold a flat piece of card in front of a candle
and blow towards the cendle and card., The flame will blow to-
wards you instead of away due %o a2 created vacuum,

2. Replace the card with a tear shape card and repeat. Now the
flame will blow away.

Discussion: It isn't the front end of a car or plane that slows
spoed; wiﬁd resistance is centered at the rear end, due to the

created vacuum or drag on the car at the rear.

2.2 Water is Forced in a Glass2

Material: Shallow sauce pan, tumbler, pisce of paper,matches,
and a coin,

Procedure: 1. Place a coin in a shallow dish and ask if any-
one can remocve it without getting their hands wet.

2. Ignite some paper and place tumbler over it,

3. After the oxygen has burmed, water will be sucked up in the
tumbler, leaving the coin high and dry.

Discussion: Burned oxygen creates partial vacuum.

1K.M.Swezey, Af ter Dinner Science, New York:
Me Graw=-Hill Book Company, (1948), ppe 16-17

2"Challenge Your Friends",
Popular Science, Vol. 147,(Aug. 1945), p. 185

3



2.3 Vecuum and it's Effect35

Material: Two drinking glasses, a piece of paper, match, a
blotter (on both sides), end scissors.

Procedure: 1. Cut a collar out of the blotter paper to fit
over the top of a glass.

2. Wet the blotter before placing it on top.

3. Light the paper and throw it in a glass, and at the same
time place the other glass on top, mouth down.

Discussion: The two glasses will stick together due to a vac-

uun inside and a pressure on the outside.

2.4 Vapor Pressure4

Material: Flask, glass tube (with one end inbthe form of a
jet), water (warm), and a test tube of ether.

Procedure: 1, Fill the flask one~half full of warm'wafer.

2. Strap the test tube (one-half full of ether), to the glass
tubs,

3+ Put a2 one hole stopper on the other end of the glass tube

and insert it in the flask,

Discussion: Ether boils at 35°C end hes a high vapor pressure
at lower tempertures. If it is arranged as above, a fountain of

water will appear due to the increased pressure inside the flask.

3D.Herbert, "Mr. Wizard Science Secrets™,
Science Digest, Vol. 33, (Jan. 1953), pp. 71-4

4
L "Home Experiments Demonstrations®,
Popular Science, Vol, 146, (May 1945), pp. 202-3
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2.5

Siphons5

Material: ~ Two ‘tumblers, short rubber hose.

Procedure: 1. Half fill two glasses of water.

2. Connect them with a rubber hose that has been filled with
water.

3, Move the glasses up end down and the water will always seek
it's level with the other glass.

Discussion: When you "suck up" water with a pump or "suck up"
soda with a straw, you don't really suck up these things at all;
the water and sode are actually pushed up the pipe or straw by
the pressure of the atmosphere, When the water level in the
ﬁwo glasses are:.equal, the downward pressure of the water in
the two legs of the tube is balanced end so opposes equally the
upward force of air pressure., Lowsr one glass and the downward

pressure in the leg in this glass increases because it's water

colum, measured from the water level to the top of the tube, has

been lengthened. With relatively less water pressure to buck
against, air pressure in the high glass forces water over to the

low glass until balance is restored.

5K.M.Swezey; After Dinner Science, New York:

Me Graw=Hill Book Company, (1948), p. ©



2.6

247

Pressure Exerted by Loose Packed Particles6

Material: Glass ‘tube, napkin, rubber bands, dowel to fit in=-
side the glass tube, salt or dirt,

Procedure: 1, Place the salt, or dirt, in the glass tube end
place the paper napkin with rubber bands around one end of the
tube.

2. Place the dowel inside the tube and exert pressure.
Discussion: Because of the sideways pressure, you cen not force
the napkin off by a steady force. This is why the earth supports
itself above tunnels and subways and is also the reason why it

can stop bullets.

Pascal's La'w7

Material: Hot water bottle, hose, glass funnel,

Procedure: 1, Place a book or block which is slightly thinner
than the bottle; on each side of the hot water bottle, Place a
a board over this to stand on,

2, Fill the bottle one~half full with the hose and funnel.

3. Have a boy stand on the board across the water bottle.

4, Raise and fill the funnel until the person is raised.
Discussion: The water may only rise 3 or 4 feet for light
weights., If the area of the tube is 0,05 square inches and

the area of the bottle is 50 square inches, then the force at

the tube opening is magnified 1000 times as great.

6K.M.Swez935 Science Magic, New York:

MeGraw=Hill Book Compeny, (1952), pe 9

7K.M.Swezey; After Dimmer Sciénce, New York:

Mc Graw=Hill Book Company, (1948), p. 24



2.8 Osmosis®

Material: Egg, short glass tube, a small glass, sealing wax.
Procedure: l. Break a small patch on the shell at the end of
en egg without breaking the membrane.

2. On the other end of the egg, break a smell patch of shell
and pierce the membrans,

3. Place a glass tube in the membrane and seal with wax,

4, Place the exposed membrane in a glass of water.

5. Within half an hour the eggs contents will push up through
the glass tube,

Discussion: One theory is that the membrane lets small mole~
cules of water pass through but prevents the large molecules
like egg albumen from passing through. Osmosis occurs where-
two liquids containing different concentrations of dissolved
matter are separated by a semi-permeable membrane. The move=-
ment of fluid is from the weaker %o the more concentrated solu=-
tion. The plants and trees extract their water and food from
the soil by means of this same wonderful process.

Osmosis is the property of liquids and gases interming=-
ling through the pores of a membrane. You may have noticed
that hydrogen=~filled ballooﬁs collapse after a time., This is
due to the fact that small, fast-traveling molecules of hydro-
gen pass through the pores of the rubber balloon and disappear
into the surrounding stmosphere faster than the oxygen end ni=-

trogen molecules in the atmosphere can work in,

8K.M.Swezey; Aftsr Dinner Science, New York:

Mc Grew=Hill Book Company, (1948), p. 34
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2.9

Hydrogen Peroxide launches a Rocke’t9

Material: Two ounce bottle with a two hole stopper to fit
it, eye dropper, manganese dioxide (Mnoz), match stick with 2
balsa head whittled for it, glass tube about one-eight inch in
diameter (inside).

Procedure: 1. Put some MnOy in the small %two ounce bottlse.

2. Place the glass tube and eye dropper in the stopper.

3. Put a 30% solution of hydrogen peroxide in the eye dropper.
4, Fit the match with the whittled head of balsa in the glass
tube,

5. Assemble end add two or more drops of hydrogen peroxide from
the eye dropper and the rocket will shot up to the ceiling.
Discussion: The experiment can be dons over again and agein
before recharging, The hydrogen peroxide breaks down into oxy=-
gen and wavtere. This chemical cen drive torpedoes, Jets, or
launch rockets., A 3% solution of hydrogen peroxidevbreaks up
mildly giving off 10 volumes of oxygen and steam. A 90% solu-
tion of hydrogen peroxide breaks up violently into 4000 volumes
of oxygen and steam. It was used in World War II to drive the
VMesserschmitts 163 (1 st. rocket), and the V-2 rockets. It was
also used in the V-1 ™Buzz Bombs™, to give it e speed of 250

miles per hour.

9K.M.Swezey, Science Magic, Wew York:

Ve Graw=Hill Book Company, (1952), pe 6



2.10

2.11

10
Cut Ice Cube Remains Tho le

Materisls Ice cube, fine wire, weights, support (bottle with

.

a long neck will do).

Procedure: 1. Place the ice cube on top of the support.
2. Lay the fine wire over the top éf the ice cube with the
weights that sre attached to bothoends, henging dowm.

3. It will take about 1 minute for it to cut through.

Discussion: The ice under the wire begins to melt because the

‘pressure decreases the freezing point. Therefore the ice under

pressure 1s not cold enough to be ice now and ss a result melts,

only to refreeze behind the wire when the pressure is released.

Cold Water Boilsll
Material: Round bottom flesk, water, thermometer, ome-hole
stopper,

Procedure: 1, Imsert a thermometer in the ons-hole stopper.
2. Boil & small amount of water until steam fills the flask.
3. Put the stopper asnd thermometer on tight and remove it from
the flame immediately.

Discussion: As the flask cools, the water continues to boil
because of decressed pressure resulting from the condensation

of the steam formed inside the f lasgk.

1OK.M.Swezey, Science Magic, New York:

Me Craw=Hill Book Company, (1952), p. 110

11"Home Experiments Demonstrations”

Popular Science, Vol. 146, (May 1945), pp. 202-3
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2.12 Bernoulli's Principlelz

Materiel: Vecuum cleaner with hose attached to blower part,
balloon with wire weight attached to it, teble-tennis ball.
Procedure: 1. Attach the hose to the blower end of the sweeper
end start it up.

2, Place the tennis=-ball in the air stream and the balloon just
above it in the air stream.

Digcussion: They stay there and appear to float, becsuse the
"air pressure holds them up and the low pressure area in the air
stream causes them toc stay there. This is an application of
Bernoullifs Principle which states,™ When fluids such as gas or
liquids move past & surface, the pressure against that surface

is lowered."

13

2.13 Bernoulli's Principle

faterial: Gless funnel, rubber hose, marble, water faucet.
Procedure: 1. Hook the hose to the funnel and place a marble
in the funnel.

2. Fasten the hose to a faucet and turn the water on.

3. After it has danced up and down, turn it upside down end

it will still remein there.

Discussion: The harder the water is turmned on the clcser it

will stick., See experiment 2,12 for more informetion.

12D.Herbert, "Wizard Science Secrets”
Science Digest, Vol. 33, (Jan. 1953), pp. 71-4

13wgome Experiments"
Popular Science, Vol. 147, (Aug. 1945), pp. 185




2,14 Bernoulli's Principlel4

Materials Stiff paper or a thin cardboard 4 inches by 8
inches ( a filing card will do ).
Procedure: 1, Fold the ends of the cardboard one inch over,
at right angles to form a trough.
2. Plece the trough on the teble upside down and blow though it.
3, The harder you blow the tighter it sticks to the table.
Discussion: By blowing though the card you creste an area of
low pressure, ( Bermoulli's Principle, see experiment 2.12).
Therefore, the pressure on top of the card is greater ﬁhan the
pressure on the under side of the trough. This principle is used
in airpleane wing construction. The air on top of the wing trave
els further then the air on the bottom, creating a low pressure
area., As a result, the air forces the wing up. This principle
is also used in the modern carburetor toc suck the gas into the
cylinders. Deniel Bernoulli was a famous Swiss mathemeticien,
who formulated this law over 200 years ago.

When a tennis player hits the ball a glancing blow, he im-
parts to it e spinning motion. Then it travels along a curved
path, and it tekes a peculiar bound. A "sliced" or "hooked"

golf ball is also en application of RBernouilli's principle.

14D.Herbert, "Mr, Wizerd Science Secrets",

Science Digest, Vol. 32, (Dec. 1952), pp. 32=7
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2.15 Why Curve Balls Curve15
Materials Small ball such as a ping=-pong ball.

Procedure: 1. Fasten the ping—pong ball to about a yard of
string.

2. Fasten the string to some support and swing it back and forth
between two objects on the teble. It will swing very straight.
3. Now twist the string about 50 times to the left, and try it
agein. It will spin clockwise and cause the ball to go to the
right.

Discussion: This is also an application of the Bernoulli prin-

ciple, expleined in experiment 2.12, As the ball whirls, air is
carried around with it. On ore side of the ball this whirling
air is moving with the air current produced by the forward motion
of the ball; on the other side it is moving against the current,
The result of such cooperation end opposition is that the air
speed along one side of the ball is greater than the air speed
along the other side. In consequence, the ball curves toward
the side past which the air moves fastest. Screens have been
set up with many threads, end the exact position of the base-
bell has been determined when a pitcher throws a curve. The
meximum curve posgible is in the order of six and one-half
inches. It would be difficult to increase the curve of a base-
ball beyond this limit because of the inability of the pitcher's

hend to spin the ball fast enough.

15K.M.Swezey) After Dinner Science, New York:
McGraw=Hill Company, (1948), p. 12
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2.16 Weight of Air Bresks Board16

Materiel: A thin piece of wood about 4 inches by 2 feet,two
sheets of a newspaper.,

Procedure: l, Lay the strip of wood on = table so that 4 inches
of the end projects over the edge.

2. Spread two whole double sheets of newspaper over the part of
the woocd that rests on the table,

3. Carefully smooth the paper down so it will hug the wocd and
table closely.

4, Strike the edge of the board with a swift, hard blow,
Discussion: Instead of thrcowing the paper to the ceiling, the
wood snaps in two es if the other end was nailed to the table.
Air is unable to get under the paper fast enough to balance the
air above it; the air pressure on top of the paper may be momen=-
tarily as heavy as 5 tons. Scientists calculate that one-half
of all our air lies below a height of 33 miles, and 95% lies be-
low a height of 13 miles. Scientists sey there must be traces

of air st least 600 miles above the earth.

16K.M.Swezey; After Dimmer Science, New York:
Mc Grew=Hill Company, (1948), p. 3
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2.17 Weight of Cold Air Versus Hot Airl’

Materials Two paper bags of the same size; scotch tape, string,
a stick for balence, a candle,

Procedure; l. Adjust the balance scales, consisting of the stick
and paper bags hanging upside down, wtil it balences.

2, Hold one of the bags and heat the inside air with the candle,
3, Gently releasse the bag and it will rise because the air in the
other bag is heavier,

Discussion: Gases expand very rapidly'with en increase in temper-
ture. A given amount of gas at O°centigrede will expand 1/273 of

its volume for each degree heated.

2.18 Atmosphere Pressure18
Meterial: One balloon, two cups.

Procedure: 1, Place a cup on either side of the balloon and
hold it lightly.

2. Blow up the balloon until they fill up the space in the cups.
3. You cen pick up the neck of the belloon end the cups will
still cling to it because most of the air has been pushed out,
between the balloon and the cup.

Discussion: Atmospheric pressure holds the cup in place and the
rubber helps hold the cups by friction with such force that it

will not let it skid past.

17D.Herbert, "Mr. Wizard Science Secrets",
Science Digest, Vol. 33, (Jan. 1953), pp. 71-4

18D.Herbert, "My, Wizard Science Secrets",
Science Digest, Vol. 32, (Dec. 1952), pp. 32=7




2.19

2.20

.15

Potato Pistollg

Material: Smooth tube of glass or metal 6 inches long, a
wooden plunger thet loosely fits inside the tube, slices of po-
tato about &/4 of an inch thick.

Procedure: 1. Seal up both ends of the tube by pressing the

tube through e slice of potato as you would cut a cookie.

2. Push ‘the back potato in e little with the plunger and then
hit it hard.

3. The front potato will fly out like a bullet.

Discussion: This is the principle of the air rifle, and air

hemmer., You never touch the front seel, pressure forces it out,

Does Air Have Wbightzo

Materisl: Gless, piece of cardboard, some water.

Procedure: 1, Fill the gless coﬁpletely‘full with water.

2. Place the cardboard or wax paper on top of the glass.

3. Invert the glass carefully and the cardboard will bold the
water in the glass,

Discussion: Air pressure on the outside is greater than the
weight of the water. We don't notice our shoes because we are
used to them; the same is true of air and its weight on us. A
postage stamp has about 15 pounds pressure on it when placed on
a letter, A handkerchief can be used in this experiment instead

of a card as the surface tension will keep weter back,

¥1149.

201pid, (Wov. 1952), pp. 1-6
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2.21 Ammonia Makes a Fountainzl

Material: Two bottles, a one hole stopper that fits the bottle,
glass tube, glass of water, small smount of ammonie.

Procedure: 1. Heat two ounces of emmonia in a bottle end fill
the other bottle with the ammonie gas, by holding it mouth down
over the source.

2., Remove the bottle and leave it inverted so as to keep the
light gas in the bottle.

3. Put a piece of wet cotton on the glass tube near the stopper
end insert this end in the bottle., Place the other end of the
tube in some water.

4, Soon thers will be a fountaein of water inside the inverted
bottle.

Discussion: The ammonia in the bottle is absorbed by the water,
thus causing a partisl vacuum in the bottle. This results in
water being forced inside the bottle by greater atmospheric pres-
sure on the outside, Ammonia gas hes been used in this exper=-
iment because of its extreme solubility in water. At atmospheric
pressure, one volume of water at 20° centigrade will dissolve

about 700 volumes of ammonia.

ZIK.M.SWezey, Science Magic, New York:
Mc Graw=1ill Book Company, (1552), p. 54
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2.22 Surface Tension Drives a Boatzz

Ma%éfial: Cardboard, piece of soap.

Procedure: l, Cut out a boat from some cardboard end cut a "V"
in the back of the bbat.

2. Place a small piece of soap in the "V" part of the boat.
Discussion: The boat darts about because the surface tension
at the rear of the boat is less then that at the front, hence
the boat is pulled forward. Soap always lowers surface tension
of a liguid, If the boat SldWS dOWn put it in some fresh water

end it will give the boet new life.

2.23 Surface Tension lakes a Perfedt.circlez3
Material: One tumbler, machine oil, piece of string.
Procedure: l. Place the thread on the surface of the water in

the form of a rough ring., However, the top edge of the string
must not be submerged.

2, Add a little mechine oil to the center of the ring,
Discussion: As the oil spreads, it lessens surface tension in=-
side the ring. Therefore, the grester tension of the water on
the outside of the ring will pull the thread intoc a nearly per-

fect cirele,

22K.M.Swezey, After Dinner Science, New York:
Me Grew-Hill Book Company, (1948), pe 52

3
"Home Experiments",
Popular Science, Vol, 147, (Aug. 1945), p. 186
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2424 Wetting Agent Causes Miniature Snowatormz4

Material: Powdered sulfur, wetting agent such as drene shampoo.
Procedure: 1. Sprinkle powdered sulfur on the surface of the
water in the glass.

2. Add the wetting agent and sulfur sinks like a miniature snow-
storm,

Discussion: The reason water resists wetting many things 1is due
to surface Tension., If & surface coming in contact with water
has enough attraction for water %o break this tension, the sur-
face is wetted., If the surface is oily or otherwise water re-
pellent, the water pours off it, as off a duck's back. This is
a serious problem to an industrial chemist, For instence try
and color feathers with a water dye, or try washing your hands
with just water. A few agents now used in industry are so pow=
erful that 1 part added to 100,000 parts of water will increase

water's wetness by one-third.

2.25 Spherical DrOps25

Materials: Alcohol, some oil, water, small vial,

Procedure: l, Pill the ¥ial two-thirds full of alecohol.

2. Add a few drops of oil to this and enough water until the
oil just floats in the middle,
Discussion: The drops are spherical because all the molecules

are pulling inward. A sphere has the smallest surface exposed,

24K.M.Swezey,.After Dinner Scisnce, New York:
Ve Graw=-Hill Book Company, (1948), p. 30

25K.M.SWezey; Science Magic, New York:
Me Graw-Hill Book Company, (1952), p. 36
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2
Surface Tension Tames a Cork ©

Materials Two glassos of water, two corks.

Procedure: 1, Fill one glass nearly full and float a cork on
the water. It will go to one side,

2. Fill the other glass until slightly heaped over and then put
the other cork on this, It will always go t0 the center,
Discussion: In the first case the watsr climbs up aroumd the
cork and at the edge of the glass, producing a concave surface
betwean them, In trying to shorten this surface, surface ten=-
sion lifts it. As the water in the raised portion is at less
pressure than that of the rest, and as the water can never bse
raised to exactly the same level on all sides of the cork, air
pressurs pushes the cork toward the side where the surface is
highest., When water is curved downward, pressures are balanced

with the cork in the middle,

Surface Tension Sinks a Cork27

Material: Cork, short piece of wire, beaker.

Procedure: 1l Place the exteﬁded end of a horizonal wire loop
in a cork.

2. Press the loop under water, and the surface tension will pre-
vent it from breaking through. Touch the water with a piece of

soap, which lowers the surface tension, and it will pop up again.

261pid., p. 38

27"Home Experiments",

Popular Science, Vol, 142, (May 1943), p. 172
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28
2.28 Surface Tension Enables Iron to Float
Material: Dish, sosp, small piece of screen, needle, razor
blade.

Procedure: 1, Gently place a square of screen, razor blade, or
needle on the water surface of a pan,

2. The material will float due to surface tension,.

3. Dip some soap in the water end the screen, razor blade or
needle, will sink due to decreased surface tension.

Discussion: If the screen or razor blade is slightly oiled i%
will help keep it afloat if trouble is encountered. The screen
is more than 7 times as heavy as water, but will float like a
raft, due to the surface tension of the water, Flies, mosquitoes
and other insects can walk on water without even getting their
feet wet., Water tends to act like a stretched elastic membrane.
When the water comes in contact with the air the molecules at

the surface are attracted more strongly to the water beneath

than to the air above. As a result the surface molecules become
more tightly packed together than those in the interior, Surface
tension is affected by temperature, end the ligquid useds As the
temperture rises, surface tension decreases; that is why hot
water may leak through a small hole, but will not leak when the

water is cold,

ZBK.M.Swezey, After Dinner Science, New York:
MeGraw=Hill Book Company, (1948), p. 28




21

2.29 Cartesian Diver or Bottle Imng

Material: Tﬁll glass of water, a small vial,

Procedure: l. Invert the unstoppered vial in the water, let-
ting just enough water into it so that it barely floats in the
upside down position.

2. Fill the glass almost to the brim.

3. Cover the glass completely with the palm of your hand.

4, Press dowmn and the bottle will sink; release pressure and the
bottle will rise,.

Discussion: Rene Descartes, famous F'rench philosopher, created
the bottle imp, over 300 years ago. Air is easily compressible,
but water cen hardly be compressed., Therefore pressure on the
wator does not squeeze the water but does squeeze the air re-
maining in the vial, With more water and less air in the vial,
it will sink. In commerical cartesian divers the water enters
a hole in the foot or if a devil, through the tail. Submarines
dive by letting in water in the same manner as the vial doss,

and rises similarly by expelling water,

29bid., p. 26
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2,31

<22

CapillaryvActiOnSO

Mate;igl: Tin can, board to stand on, porous cardboard, -
Procadure: 1, Fill the can %ith cut porous cardboard.

2. Stand on top of the cén and have some one pour water in it,
3. A soapless detergent will help penitrate the pores,

4, You will raise several inches fronm the ground,

Discussion: Water not only rises in tubes but also exerts in~
credible pressure., Dry wood driven in rock holes when wet will
split the rock, In 1586 a architect was about to give up mount-
ing the obelisk in front of Seint Peters in Rome because the
weight had streched the ropes so much that the base of it would
not come high enough. Someone in the crowd said wet the ropes;

and it slowly rose high enough to put it in placse,

Why Liquids Rise in Plants31

Vaterial: Two plate glasses, cellophane, piece of cardboard.
Procedure: 1, Take two plate glasses and fasten them together
with cellophane on egch side,

2. First howsver, place>a strip of cardboard on one of the sides,
so the space between the plates will vary.

3+ When placed in a pan of water, the water will rise at various
heights,

Discussion: The closer together the glass is the higher the
water will rise, Jjust as in a plant, the finer the tubes or

fibers of plants, the higher it will rise.

SOK.M.Swezey, Science Magic, New York:

Me Craw-Hill Book Company, (1852), p. 44

3 bia., pe 43
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Stream of Alr Lifts D:'Lme52

Materials Dime, dinner plaﬁe, table top,

Procedure: 1, Place a dime on the table two inches from the
edge,

2, Place the dinner plate behind it with it's middle one foot
from the edge,

3. Blow hard, with the lips one=fourth of an inch above the

~edge of the table in front of the dime, and blow over the dime

toward a point about six inches above the middle of the plate.
4, The dime will rise up into the air stream and fly with it
into the plate,

Discussion: This is another application of Bernoullit's prin=-
ciple, in which the rapid air stream produces low pressure
above the dime., The atmospheric pressure on the under surface
of the dime then lifts it into this low pressure area., The
momentum of the dime shoéts it up into the air streem and

the air stream carries it toward the plate.

SZC.J.Lynde, Science Experiences With Home Equipment, New York:

D.,Van Nostrand Compeny, (1950), p. 50
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. 33
Air Pressure Crushes a Can

Méﬁerial: Tin can, source of some heat, water,

EEEEEEEEE‘ 1, Pour one-half inch of water in the bottom of =
can.

2. Heat the can until the watsr boils.

3. After steam is produced, remove the can from the fire and
screw the cap on tight. -

4, Steam will condense and a partial vacuum result.

5. Alr pressure will slowly crush thé‘can.

Discussion: If our body were not composed chiefly of incompress-
ible 1iquids and solids, and if air did not f£ill all the spaces
between them, you would be crushed flatter than a pancake. This

experiment shows the terrific pressure of air and is very dra-

metic if the can is allowed to cool slowly,

33K.M.SWezey, After Dinner Science, Wew York:

McGraw=Hill Book Company, (1948), p. 4



CHAPTER III
HEAT AND COLD

3,1 How Seeding Starts Snows and Rainl

Material: Sodium thiosulfate (hypo) erystals, spoon.
Procedure: 1, Melt a spoonful of hypo crystals and leave it

in a statioﬁary position. The liquid will be supercooled and
remain a liguid if left undisturbed. - |

2. Scrape off any dirt that the iiquid may contein, with some
paper as this will prevent the liquid from supercooling.

3. Add crystals of hypo after it has cooled (small specks).

4, The liquid will freeze as a solid instantly.

Discussion: Tiny ice seeds by means of a similar triggering
action, cause whole super=-cooled clouds to turn into snow. Dry
ice and silver iodide are also used to seed the clouds. In a
real cloud e single cubic inch of dry ice could trigger at least
20,000 tons of snow, According to men who make rain end snow by
seeding the clouds, raindrops and snowf lakes begin as minute

ice crystals in a cloud whose tempersture is below freezing.
Additional moisture freezes around these ice crystals and causes
them to grow until they are heaﬁy enough to fall, They reach

the earth as snow or rain, depending on the temperature.

1
XK.M.Swezey, Science Magic, New York:
MeGrew=Eill Book Company, (1952), p. 112
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Heat of E‘vaporation2

Material: Test tube, glass elbow, ether.‘

?rocedure: 1. Place a small amount of ether in the test tube
and blow on it with the glass elbow tube inserted in the tube,
Discussion: The test tube frosts up because it takes heat from
the air around to change the liquid to vapor, as ether boils at
35°centigréde. The same effect results when ether is rubbed on

the arm,

The Unburnable Ha\ndkex'c:hief3

Material: Alcohol, water, handkerchief, match.

Procedure: 1, Mix 2 parts rubbing alcohol to 1 part wéter.

2. Dip the hendkerchief in this and squeeze it out,

Discussion: When ignited, only the alcohol will burn, the water

keeps the cloth cool so that it will not ignite,

Conduction and Convec'l::lc:nrx4

Material: Small tin cover, lighter fluid, match.

Procedure: 1. Pour some lighter fluid on top of the water fill-
ed cover. Ignite, and hold it with your fingers.

Discussion: Water is a very poor heat conductor. Heat is trans-

fered by convection in the hot water heater,

2"Home Experiments Demonstrations®,

Popular Science, Vol. 146, (May 1945), pp. 202-3

3K.M.Swezey, Science Magic, New York:

Me Graw=-Hill Book Compeny, (1952), pe 95

4nHome Experiments",

Popular Science, Vol., 147, (Aug. 1945), p. 186
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Radietion of Black Objects Versus Light ones®

Material: Tin cen, light bulb ( 100 watt ), candle.
Procedure: 1, Smoke half the can, inside and out, by holding
it over a candle flame,

2. Suspend a 100 watt bulb in the can as near to the center as
possible.

3. Cup your hands around thé blackened end shinny sides of the
can and you will discover that the black side radiates consider=-
ably more heat *han does the bright side.

Discussion: Objects with dull or dark surfaces are best ab=-
sorbers and radiators of both heat and light, Objects with
shinny light surfaces reflect light and heat well, but absorb
end radiate it poorly. Therefore, black pots heat fast and cool
fast; shinny ones takes longer to heat and holds the heat longer
af ter removed from the heat source. Five to ten percent more
radiant heat can be obtained from radiators when coated with
linseed-oil paint than they do when coated aluminum or bronze
paint. From this experiment we cen deduce that shinny roofs

end light colored clothes are the coolest in the summer,

5. . . .
K.M.Swezey, After Dinner Science, New York:

Me Grew=Hill Book Company, (1948), p. 38
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3.6 - Infrared Heat®

Material: One infrared bulb, clear cellophane, emBroidery
hoop, ﬁnpOpped popcorn.

Procedure: 1, Cut the cellophane in a circle like the hoop and
place it on the bottom and top, with emough popcorn, placed in-
between to cover the bottom,

2. Hold over the infrared bulb end the corn will pop out.
Discussion: Infrared heat passes through the cellophene, but

is turned to radiant heat wheﬁ it hits the corn, because it

can not pass through this, Com pops because of the moisture

in it expanding. As a novelty, the lamp may be hidden, as the

light given off is invisible to the human eye.

3.7 Heat Feat’
Material: Asbestos sheet, one penny, heat source,
Procedure: 1, Place the penny on an asbestos sheet and heat,
2. Periodically touch the penny and asbestos sheet, The penny
will seem hotter,
3+ Check the‘temperature with a thermometer and both will be
found to be the same,
Discussion: The difference is in conduction. lietal condue ts
heat rapidly to your fingers; asbestos conducts slowly. Netals,
consequently, make good heat radiators and conductors; asbestos,

good insulators,

6D.Herbert, "Mr, Wizard Science Secrets",
Science Digest, Vol. 33, (Jan. 1953), pp. Tl=4

7K.M.Swezey; After Dinner Science, New York:
Ve Craw=Hill Book Company, (1948), pe 41




- 28

3.8 Effects of Freezing Temgeratu.re8

Material: Dry ice, acetone, . some solder, 1ead‘sheet, rubber
band.
Procedure: . 1. Put some dry ice in & cloth end orush it.

2. Place ebout 4 ounces of thié dry ice in a tumbler along with
two ounces of acetone.
3. Place some more dry ice in the solution after it hes foemed
until it is mushy in texture.

Discussion: The tempersture of the ebove solution is ebout -11C°F,
Some intefesting‘things happen to solids when froze at this tem=
perature. U;e some tongs and . .put a ébil of solder into the so-
lution and freeze it, It will now act like a spring. 4. lead

sheet when f rozen ﬁill sound like bronze when struck with ean
object. A rubber band Wi]ﬁ.break into a million pieces when hit

with a hammer,

3.5 Fire Without Oxyzen®

Maferial: Iron filings, sulfur, hafd-glass test tube,
Proceduré: 1. Mix eqﬁal parts of powdered sulfur end iron fil=-
ings and put one inch of the mixture in a hard glass test tube.
2. Heat, and presently the whole mass will glow,

Discussion: The fire produced is due to iron chemically com-

bining with sulfur to form iron sulfide.

®Ibid., p. 52

gK.n.Swezey, "Chemigtry of Fire",
Populer Science, Vol, 146, (Feb., 1945), pp. 198-9¢
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3,10 Mystery Half Flamelo

Material: Bell wire, fléme.

Procedure: 1, Scrape off the insulation of some wire and make
a little copper coil by winding 1C or 12 turns sround a pencil.
2. Lower this coil over a candle f lame and the fléme will go out
to the depth you lower the coil,

Discussion: The heat is being taken away faster then it cen be
generated, so the gas is below it's kindling temperature. As

a result, the flame is extinguished to that depth.

3,11 Heat That Ton't Burnl>

Material: Hendkerchief, coin, cigarette or incense stick,
Procedure: 1, Stretch the handkerchief scross the coin end
tighten by twisting it,

2. Touch this spot with the cigarette or incense stick and it
will refuse to burn,

Discussion: The coin conducts heat to all parts of the coin; as
a result the kindling temperature is kept below the burning
point. For the doubting Thomas, burn a piece of the cloth to

show that it will burn.

10114, pp. 200-1

1D.Herbert, "Mr. Wizards Science Secrets",
Science Digest, Vol. 32, (Nov, 1652), ppe. 1=6
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.12 Water Boiled in a Paper card 2

Material: Paper cup, source of heat, water.
Procedure: 1.Pour a smell amount of water in the cup.
2. Heat the cup over a small fleme and the water will boil, but
the cup will not burn.
Discussion: Water, at sea level, can not be heated more than
212°F, Any excess heat will be used in turning the water to
steam, Therefore, heat will be taken from the cup to aid in
converting the water to stesm. In so doing it produces a cool=-
ing effect snd does not allew the cup to attain a temperature
higher than the water itself.

3,13 Convection of Liquids and Gases15
VMateriel: lerge conteiner, small vial, some ink,
Procedure: 1, Fill the larre glass 3/4 full of hot water.
2, Fill the small viel 2/3 full of hot water and the rest ink.
3. Plece the vial at the bottom. of the large conteinser.
4, By convection, the ink mixed with the cold water just as
gases mix in the air,
Discussion: TFirst the ink will appear as a cloud over the visl
and then sink as it gains density.
12K.M.SWezey; After Dinner Science, New York:

MeCrew-Hill Book Compeny, (1948), p. 42

7 13

K.M,Swezey, Science Magic, New York:
MeCGraw-Hill Book Company, (1952), p. 20
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Freezing With Hypo or Ammonium Nitrate14
Materieal: Hypo (sodibum thiosulfate), ammonium nitrete, glass
of water,

Procedure: - 1, Half fill a tumbler with water and add esn equal
amount of hypo or ammonium nitrate to it,

2. Stir the solution wntil it is dissoived.

3. Check with & thermometer; if the water is cold to.begin with
you can freeze a tumbler to & cork coaster or a block of wood.
Discusgsion: This is one of the latest gadgets on the market to
cool.ycur beverage, Ammonium nitrate.will lower the temperature
even more than hypo., When they dissolve, their molecules are
given greater freedom, just as when ice melts. To get this
freedom, they sbsorb heet energy from their surrowmdings, If

a golid produces heat when it dissolves, it is due tc a chemical

reaction that gives off more heat than is absorbed,

4K.M.Swezey, Af ter Dinner Science, New York:

JeCraw=Hill Book Company, (1948), p. 50
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CHAPTER IV
CHEMICAL MAGIC

Burning Carbon Tetra-Chloride1

Vaterial: Fine send, zinc dust, carbon tetra-chloride.
Procedure: l. Mix equal parts fine sand and zinc dust.

2. Put a small amount in a metal bottle cap end heat it over

an open fleme.

3. Add a few drops of carbon tetra~chloride, end fire will result
with clouds of smoke.

Discussion: This is.a smoke producing agent in warfare. The
zinc combines with the carbon tetra-chloride to form zinc chloride
and particles of carbon. Vaporized by heat, the zinc chloride
then reacts with the moisture in the air to form white zinc oxide
end this mixed with particles of black carbon, makes the dense

smoke .,

Smoke From No-Wherez

Material: Two tumblers, hydrochloric acid, ammonie,
Procedure: 1, Rinse one glass with ammonia and the other one
with hydrochloric acid; if kept apart they will appear empty.
2. Plece them together, mouth to mouth, and smoke will appear

inside the glasses in the form of ammonium chloride.

1K.M.Swezey, "Chemistry of Fire",

Popular Science, Vol, 146, (Feb. 1945), pp. 199-200

2" Chemi cal Magic",

Popular Mechanics, Vol. 81, (Feb. 1944), p. 47
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Chemical Gardens3

Material: One glass jar, sand, sodium silicete (water glass),
colbalt end mengenese chloride, heavy metal sulfates such as
copper, nickel ard iron.

Procedure: 1. Sprinkle one-=fourth inch of sand on the bottom
of the glass jar.

2, Fill the remsinder of the jar wi th equal parts of water and
sodium silicate.

3. Seed the jar with the salts of the heavy metals.

4, Crystals begin to send up shoots within seconds; within an
hour or two, ‘the garden should be completely groﬁn.‘
Discussion: If all goes well you should heve a forest of in-
tricate and.varicolored growth which suggests some undersea
fairylend. After a day, you shculd carefully siphon off the
sodium silicate solution end replace it with fresh water. Be-
cause the crystals of metallic silicates which make-up the
structures are inscluble, the plaﬁts should last until they

are broken by Jarring.

SIbid., p. 46
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Glass Rod Lights a Fire4

Material: = One-half teaspoon of carbon disulfide, a dish,
glass rod.

Procedure: 1. Pour one-half teaspoon of carbon disulfide into
a small dish,

2. Hold a glass rod, that has been heated, over the dish and

it will burst into flenes. |
Discussion: Carbon disulfide is very explosive in the paseous

state.

Vothball Ballet5

Meterisl: Cne~half glass of water, one~half cup of vinegar,
four moth balls, one teaspoon of sodium bicarbonate.

Procedure: l, Mix the vinegar and water and add the four moth
balls to it,

2. Add one tesspoon of sodium bicarbonate end stir it throughly,
3. The moth balls sink because they are toc heavy tc float, but
soon they will start to rise and fall,

Discussion: Bubbles of cerbon dioxide generated, cling %o the
moth ball until it is lighter than equal amount of weter. It
then rises to the top where the gas escapes that's on the top,
causing it to turn over and let the gas escape from the bottom;
it then sinks until more gas causes it to rise again, starting

the cycle all over again,

4K.M.Swezey, Science Magic, New York:

MeGraw-Hill Book Compsny, (1952), p. 94

5
D.Herbert, "Mr. Wizerd Science Secrets",

Science Digest, Vol. 32, (Dec., 1952), pp. 32-7
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Water Starts a Fire6
Material: Non-metsllic container, powdered aluminum, iodine

crystals, asbestos sheet.

Pfocedure: l, In & non-metallic conteiner, mix one-half a
thimbleful of powdered aluminum and one-half thimbleful of io=-
dine crystals. Iodine is very corrosive, don't get any on your
hends,

2. Put this mixtﬁre on en asbestes sheet and add one drop of
water.

3e Aluminum reacts with the iodine vapors and suddenly bursts
into flame. Creat volumes of dense smoke accompany the fire.
Discussion: The mixture is catalyzed by the water, starting

the reaction in which aluminum joins chemically with the iodine,

A Magic Volcano7

Material: Amnonivm bichromate, small strip of magnesium,
Procecure: l. Place about one-half a teaspoonful of the ammon-
ium bichromate crystals on the center of the mat.

2. Place the strip of magnesium in the mound and ignite it.

3¢ In place of a small mound you heve a mountain of green powder,
Discussion: The fire has changed ammonium bichromete into chrom=
ium sesquioxide; a chromium oxide that is green. It is a per-

menent pigment used in paints and ceramics.

6K.M.Swezey, Science Megic, New York:

McGraw=Hill Book Company, (1952), p. 92

"Toid., p. 98
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Pharsoh's Serpent8

Material: Potessium nitrate, mucilage, glass dish, stirring

rod, mercuric thiocyanate,

Procedure: 1, Dissolve a pinch of potassium nitrete and a few

drops of mucilage in one-half ounce of water.

2. In a glass dish, and using a glass stirring rod, moisten the
mercuric thiocyanate with this solution until you form a stiff
paste, |

3. Mold into cones about one=fourth inch in dismeter and one=
half inech high,

4, To "hatch" a serpent, set a cone on an asbestos pad or a
reised cen cover, and light the tip. |

Discussion: The secret behind these modern serpents of Pharaoh
is the mercuric thiocyanate, & chemical which on bﬁrning, leaves
an ash more than 25 times its original volume. It will continue

to grow, apparently from no-where, until it is several feet long.,

8 mid., p. 96
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Synthetiec Invisible Inks9
Materiai: )

L Ink Developer Color
sulfuric acid, 10 drops
to 1 ounce of water heat black
nitric acid— heat black
cobalt chloride gently heat blue
copper nitrate potessium ferrocyanide brown
oxalic acid cobalt nitrﬁte blue
potassium thiocyﬁnate ferric chloride red

Procedure: Follow instructions above,

Discussion: A universal good developer for nearly all invisible
inks is as follows; 4 grams of potassium iodide, 1/10 grsm of
iodine, 5 grams of sodium chloride, 4 grams aluminum chloride (not
hydrous), 3 milliliters of glycerine, add water to meke up 50

milliliters of solution. Apply sparingly with a wad of cotton.

¥Ibid., pp. 170-1
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Turn Wine to Waterlo
Material: Ink, glass of water, clorex in another glass.
Procecure: l. Add a few drops of ink in the glass of water.

2. Add some clorax in the other glass.

3. Pour the two glesses together and it will appear colorless.
Discussion: The bleach contains chlorine which combines with
the hydrogen of water, setting oxygen free to combine with the
ink end chenge it to 2 colorless material. The oxygen does the

bleaching, not the clorax,.

Root Beer Changes %o Waterll
Material: Tincture of iodine, a small bottle with a cap, a

few crystals of sodium thiosulfate (hypo).

Procedure: 1, Put a few drops of tincture of iodine in a small

perfume bottle, and enough water to nearly fill the bottle. The
solution will look like root beer..

2. Glue a few crystals of hypo to the under side of the bottle cap.
3. Shake the solution and it becowmes clear,

Discussion: JIodine is the easiest smear to remove- Just wipe

with hypo and the stain becomes colorless. It can then be wiped
off with water and a rag., The reaction of the thiosulfate ion
with iodine in acid or neutral solutions is given by the equation,
ZSZOE%-I;r~a>-S4Ozf-ZIW « In simple words, the iodine has been

reduced,

10D.Herbert, "Mr. Wizards Science Secrats",

Science Digest, Vol., 32, (Nov. 1952), pp. 1-6

11K.M.Swezey, Science Magic, New York:

Me Graw=Hill Book Company, (1952), pes 162
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4,12 Water Turns to Three Colors12

Material: Four- bne oﬁnce eye dropping bottles, potassium
thiocyanate, silver nitrate, potassium ferrocyanide, ferric
chloride, three glasses, one pltcher.

Procedure: 1. Mix the following solutions in the bottles:

No.#1 =--- % ounce potassium thiocyenate and £ill

with water,

No.#2 -=- & ounce of silver nitrate and fill with
water.,

No.#8 === % ounce of potassium ferrocyanide and
fill with water,

Noufd === = ounce of ferric chloride, and fill with
water,

2+ Line up the three glasses and add to sach one:

7 drops of J in the first glass

7 drops of #2 in the second glass

2 drops of #3 in the third glass
3 Pqt three glasses of water in a pitcher and add 30 drops of #4
to it.
4, Pour into the three different glasses, and three different
colors will result in each glass, namely red, white, and blue,
Discussion: The red and blue color are due to the ferric iron
which is the test for them. The white color is the test for

a chemical containing silver or chlorine,

121554, p. 166
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Water to Ink15

Materialz - Potassium iodate ( not iodide ), sodium sulfite,
com starch, concentrated sulfuric acid, three beakers.
Procedure: 1, Dissolve 1/2 teaspoon of potassium iodate in 32
ounces of water,

2. Meke a second solution by stirring 1/4 teaspoon of sodium sul=-
fite and 1/8 teaspoon of corn starch in 8 ounces of boiling water;
add cold water to make up 32 ounces.

3. When cool, and while stirring, add 20 drops of concenfrated
sulfuric acid, More acid will speed up the reaction; while less
will slow it down. A% first it @ay be milky, but this will clear
as excess starch settles,

4, While constantly stirring, pour some of the first solution in
o beaker and an equal amount of the other solution in this beak=-
er,

5. Annouce you Will turn it's color at your commend.

Discussion: Most chemical changes occur at the instant two sub=-
stances are mixed. This baffling change, due to a serises of
complex chemical reactions which first must take place, occurs
seconds or minutes later. This type of resction is commonly
called a "clock reaction™. By careful timing, you can make the

startling transformation seem to occur at your command.

18 1mid., p. 165
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Red Cabbage Turns Greenl4

Materials Red cabbage juice, vinegar, ammonia.

Procedure: 1, Add several drops of vinegar to some red cabbage

juice and it will turn red.

2, Add ammonia drop by drop while stirring and it will turn purple,
then change to blue.

3e If more ammonia is added to the above solution, an extra yellow
pigment is conjured up, which combines with the blue to form a
dark green,

Discussion: Due to a natural indicator in cabbage common to
bests, purple plums, and blue grapes, it will produce the color
changes above due to the degree of acidity or alkalinity, The

name of the indicator is anthoeyanius.

M4154., p. 161
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CHAPTER V

PROPERTIES (¥ MATTER

Vo lume Cha.‘nge1
listerial: Glass of water, salt or sugar, stirring rod.

Procedure: 1, Fill a glass with water to the brim, but don't
round it over,

2. Add sugar or salt slowly and stir,

3+ The volume will be only slightly more with salt, and hardly
any change with sugar.

Discussion: BEvidently there are spaces between the molecules

of the splvant, in whiech under favorable conditions the mole~-
cules of the dissolved substance can fit, The amount of shrink-
age is erratic and varies with the different substances. A few

substances will actually increase the totel volume when dissolved.

See Your Self As Others Ses You2

Material: Two mirrors.

Procedure: 1. Place two mirrors at right engles to one another

and stend in front of the mirrors.

2. Things appear as they really are now, as seen by your eyes.

Discussion: The images are reversed by reflecting from one mirror

to the other and then back to your eyes.

1K.M.Swezey, After Dinner Science, New York:

Mc Grew-Hill Book Company, (1948), pe 33

2Tbid., p. 97
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Mirror Magics

Matarial:‘ Flower, some books, concave mirror, vass.

Procadure: 1. Attach some flowers, bottom side up, to a book.
2. Rest this book on top of two other books placed at right angles
to one another.

3. On a level a little higher than the flowers are, place a con=-
cave mirror about 1 or 2 feet from the books , depending on the
focal length of the mirror.

4, By placing a small vase on top of the book that the flowers
are attached to, you can make it look like the flowers are in
the vase even though the students can not see them,

Discussion: It is & mere phantom, projected by & concave mirror
into space above the vase, much as moving pictures are thrown on
a screen. Like a lens, a mirror of this type cen project a real
image. Pictures can actually be taken of an object such as this,
When the flowers are at a distance squal to the center of curva=-
ture, the imagé is real, inverted, the same size as the flowers,
and located at the center of curvature. This is the type of
mirror used for shaving, but is held close to the face so that
the image formed is virtual, erect, enlarged, and situated be-

hind the mirror,

3Tbid., pp. 98-9
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Doll in a Glass4

Material: Plate of glass, small doll, tumbdler.

Procedure: 1, Place a small doll or some object in front of

a plain piece‘of gléss standing on edge.

2. By maneuvering a tumbler behind the glass-yoﬁ can make it
appear as if the doll is in the tumbler.

Discussion: Aiéhough you can't find the reflected‘image of an
object by looking behind a mirror, the position of'this image is
apparently fixed in spéce. No matter Whefe the doll has been
placed, you will discover that the image is @ just as far behind
the mirror as the doll is in front, in a line perpendicular to

the plane of the glass,

Mysterious Roll Back Toy5
Material: Coffee can and cover, stout rubber band, string, a
weight,

Procedure: 1. Punch two holes in the top and bottom of a can.

2. Run a rubber band through and tie on each end.

3. Tie & weight to the center of the band, inside the can.

4, Put the cover on tight and roll it on the floor; the toy will
return almost to the exact spot it started.

Discussion: The reason is because the weight does not turn with
the can, and thus causes the rubber band to wind up; returning
the toy to it's original position. This is an excellent example

of the conservation of energy.

41bid., pp. 74-5

5D.Herbert, "Mr, Wizard Science Secrets™,

Science Digest, Vol. 32, (Nov. 1952), pp. 1-6
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5.6 Pendulum Clock6

Material: String, a couple of marbies.

Procedura: l, Tie the marvle on a string that is 39 inches
long. It will take about 1isecond per swing, at this length.
2. Tie the other marble on a string so that it will be 1/4 as
long, or about 10 inches. It will take about 1/2 second per
swing, at this length.

3. If you tie a marble on & string that is 4 times as long as
the one that takes 1 second, it will take about 2 seconds per
éer swing., This would be about 15>6 inches long.

Discussion: T 1583 while Calileo was praying in the cathedral
at Pisé, his attention was caught by the movement of a great
lemp which had been left swinging after it had been lighted.
Galileo begen to time it's cscillations by the beat of his own
pulse, To his astonishment, the time taken for the lamp to
make each swing was precisely the same at the moment it began
as at the moment before it stopped. Experiments mede later
proved to him that the time of a pendulum's swing has nothing
to do with it's weight or material, but is proportiongl to the
square root of it's length., The split second %timing of the

pendulum is due to the constant acceleraticn givem it by gravity.

6K.M.Swezey, After Dinner Science, New York:

Me Grew-Hill Book Company, (1948), p. 62
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5.7 Liquid Does Not Seek It's Own Level7

Material: Carbon tetrachloride, few iodine erystals, potas=
sium permanganate, few grains of sodium bisulfite, one U-tube.
Procedure: l, Color the carbon tetrachloride by adding a few
iodine crystals.

2. The water is also colored the same by adding enough potassium
permanganate to match it,

3. Pour these separate solutions in the separate ends of a Uhtﬁbe.
They will not mix,

Discussion: The water side will be higher in the U-tube, due to
the heavier liquid on the other sids, Although the total weights
on each side will be the same, their heights will vary, due to
their density difference., A few grains of sodium bisulfite
dropped in, will decolorize the potassium permanganate, showing

there are two liquids,

5,8 Cohesion snd Adhesion EffectSB

Material: Shallow pan, eye dropper, lycopodium powder, zinc
stearate dusting powder,

Procedure: 1, Have & drop of water fall on a plate and notice
how it splatters out,.

2. Apply a thin coat of powder on the bottom of the pan and re=
peat, The drop will retain it's shaps now,

Discussion: Water attraction is greater than that for lycopodium,

Tniome Experiments®,
Populer Science, Vol, 142, (May 1943), p. 173

8”Home Experiments”,
Popular Science, Vol. 147, (Aug. 1945), p. 185
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5.9 Faster Than Cravity®

Material: Ruler, coin.

Procedure: 1, Place a coin on one end of a ruler,

2. Hold the ruler by both ends, parallel to a table top and about
seven inches above.

3. Release the end of the ruler holding the coin andvlet the other
end rotate freely on your finger.

4, By observation or by listening, you will note that the ruler
hits the table first.

Discussion: This would seem a paradox of physics, but can be
explained on the basis of a compound pendulum, %When it is sup=-
ported at one end, the ruler acts as a compound pendulum, whose
center of percussion, a point one-~third of the way from the frese
end, falls with the acceleration of gravity. Parts nearer the

free end fall faster; parts toward the supported end move slower,

5,10 Friction Varies With Pressurelo

Material: One yerdstick,

Procedure: 1. Rest the yardstick horizonally on two fingers.
2. Regardless where you hold the yafdstick on your fingers, they
will meet et the center, when moved towards‘one anothsr .
Discussion: It is all a metter of weight governing friction.
The amount each finger can slide under the stick depends upon

the proportion of the stick's weight that bears down upon it,

9K.M.Swezey3 After Dinner Science, New York:
MeGraw=Hill Book Company, (1948), ps 61

101pid., p. 66
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5.11 7Problem of Balance11

Material: One rod (curtain rod will do), wire to wrap around
the rod for weight,

Procedure: 1, Wrap a good length of wire on the end of the rod,
to act &8s a sliding weight.

2. Balence the rod on a finger with the weight in different
positions.

Discussion: Ask the students whether it will be easier to bal-
ence the rod vertically on the tip of your finger, when the
weighted end is on the top or on the bottom. If they say the
bottom, they are wrong. The base of the rod is so small and
finger so unsteady that the rod will try to fall whether the
center of gravity is high or low, When it is high, however, the
rod takes longer to topple due to inertia of the weight to re=-

sist change; hence you have more time to check the fall.

5,12 Circular Motion and Pendulum theﬂSamelZ
Material: String, weight.
Procedure: 1. Make a péndulum with a cord and weight, end find

the time it takes the pendulum to make a complete swing.
2. Find the time it tekes to make a complete circular motion,
and you will find they are the same. (Average 10 swings).

Discussion: This is a good experiment to show how the simple

harmonic equations tie in with a pendulum and circuler mction.

N pid., p. 59

12C.J.Lynde, Sclence Experiences With Home Equipment, New Yorks

D.Van Nostrand Company, (1950),pe 93
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5,13 Centér of QOscilletion or Percussion

Material: Baseball bat, string, marble,

frocedure; l. To £ind the center of oscillation or percussion
of a bat, hold the bat between your fingers where you would gripe
it and set it swinging.

2. At the same time set a marble pendulum swinging and shorten
the string until they are swinging together.

5; When they are in step, the point on the bat opposite the
marble is the center of oscillatiom.

Discussion: The bat is a compound pendulum; it acts as if it
were a series of simple pendulums strung end to end. If & base-
ball bat were uniformly thick, it's center of percussion would
be twe thirds of the distence from the grip end, Because i%
tapers, the center is nearer the striking end. Strike the bat
at this point with & hammer, stick, or ball, and you will feel
no vibration, Strike it anywhere else and due to it's inability
to oscillate wniformly, the bat shudders, stings, end perhaps
cracks, This same lew applies tc machinery end to hand toocls
such as the hammer and ax, Tor instence, if an ax handle is too
long, the center of percussion mey be in the handle instead of
the head, Such an ax shudders, and may cause the handle to

break.

1SK.M.SW'ezey, After Dimner Science, New York:
Me Grew=-Hill Book Compeny, (1948), pe 63
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5.14 Mysterious Light Bulb

51

14

Materisl: Small light bulb (flash light bulb will do), wire,
besker of cold water, beeker of hot water.

Procedure: 1, Wrep encugh wire around the base of the bulb so
it will just float in cold water,

2. When the‘weight is just right you will find it will float in
cold water first end then sink,. If pleced in hot water it will
sink first and then float.

Discussion; When you put the bglb in the cold water it floats,
until the wire contracts on cooling, whereupon i% sinks. If
pleced in the hot water it will expend and then rise to £he top,

due to the buoyancy effect of water on a larger mass.

Leng one Experiments",

Popular Science, Vol. 142, (June 1943), p. 252




CHAPTER VI
ELECTRICITY AND MAGNETISM

6.1 Static Electricityl

Material: Vinylite record, puffed cereal greins, water glasses,
cake pan.

Procedure: 1, Place three water glass supports around a tin

of cereal and lay the record on top of thess supports.

2. Briskly, rub the record with wool cloth.

3. The cereal grains underneeth will cling to the bottom of the
record, stending on end,

Discussion: Static electricity meens stationary electricity.

It is different from ordinary electricity for it doesn't move;

it is an excess or deficiency of electrons, Sendpaper is made
by coating peper with adhesive and then by steatic electricity,
sand is shot towards it eand stands on end, making it better and
longer lived. Attractive imitations of embroidery ere made by a
similar process, the cloth has adhesive put on the cdesign sought,
and the short pileces of the fiber are attracted to it. A ststic
charge may ve produced by streching a rubber band. Constent
flexing of the inter-tube causes static noise on the car redioc.
By plecing a wire mess pen around an electroscope it will not

charge., This is why sky-scrapers are lined with steel.

1K.M.Swezey, Science Magic, New York:
Me Graw=Hi 1l Book Compeny, (1952), pp. 78=-81
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2
Substances Producing Static Electricity

Material: photo film
- polished glass

wool

nylon

cotton

silk

lucite

sealing wax

polystyrene

hard rubber

vinylite
Procedure: l. By using the substences above, you can produce
a plus or a minus charge. The substences highest on the list
will be positive and the lower one will be a negative charge.
For example, photo film rubbed with cotton will give you a pos=-
itive charge on the photo film and a negative cherge on the
cotton.
Discussion: VWhenever unlike substances are pressed or rubbed

together, the one with the weakess attraction loses electroms;

the other one gains them.

Which Rod is Magnetized®

Vateriel: Two steel rods that look the same, but one is mag-
3

netized and the other is not.

Procedure: 1, Ask someone to find out which one is magnetized.

Both of the rods will pull on each other.

Disqﬁssion: Take a rod and place it's end near the center of the

other rod; if it is attracted, then the rod in your hend is the

magnet, for the force of a magnet is at it's ends.

2Ibid., pp. 74-5

$Ibid., p. 86
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Electric Motors end Their Current Drawn4

Material: Light bulb, socket with screw connections on the
sidé, small motor to test.

Procedurs: Wire the bulb in series with the motor.

2. As the motor starts up the bulb ﬁill glow; as speed picks up
it will dim,

3. Grasp the shaft to slow down the motor end the light will
glow brightly, showing more current is being drewn,

Discussion: The reason for this is because an armature spinning
in a megnetic field acts secondarily as a generstor, creating

a voltage in it's windings that is always opposite in direction
to the electro-motive-force impressed upon the motor, Large

motors must be started with a variable resistance in the ciruit.

AC end DC Diff erence®

Material: 15 to 25 volt direct current source, 6 to 12 volt
alternating current source, cloth, a solution of water, starch,
and potassiuvm iodide, pie tiﬁ.

Procedure: 1, Place a wet cloth that has been soaked in the
solution above on & pie tin tumed upside down.

2. Attech the negative pole to the tin and draw the positive

lead across the cloth,

Discussion: Direct current will cause a solid line because the
steady current releases free iodine which reascts with the starch,

Alternating current leaves a dotted line,

4nplectrical Effects Shown By Home Experiments",

Popular Science, Vol. 147, (Dec. 1945), p. 190

Smid., p. 191
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6.6

Clean Your Silverware by Electrolysis6

Material: Silverwarg, eluminum pan, salt, sodium bicarbonate.
Procedures 1. Add oné teaspoonful of sodium bicarbonate and
another of salt to each quart of water.

2. Place the silverware in an aluminum pan and cover it with the
boiling solution,.

3. After several minutes, remove the silver, rinse, end polish
with a soft clcth.

Discussion: The silver touching the aluminum end surrounded by
the electrolyte, forms one plate of an electric cell., By the
action of this cell the tarnish of silver sulfide is first dis=-
solved, then the sulfur is separated and the silver redeposited.
As a result, less silver is removed by this type of cleaning
than by ordinary rubbing with commericel compounds. ihis method
should not be used on so called "french finish" silver however,

as 1t may clean out the gray toned depressions as well as the

surfece,

K.M,Swezey, After Dinner Science, New York:

Me Grew=Hill Book Comparny, (1948), p. 151
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Mercury Heart7

Material: Wood handle, support and clamp, needle, sulfuric
acid, mercury, watch glass.,

Procedure; l. Place one cubic centimeter of mercury in a watch
glasse

2+ Cover the mercury with sulfuric acid and water in a ratio of
one to five. |

3. Place the needle in the wooden holder and dip it into the
solution, but jﬁst touching the mercury,

4. The mercury will be in constant motion, first moving forward
to touch the needle and then drewing away from it. Hence, the

mercury appears to throb like a heart.

Discussion: The sulfuric acid slowly dissolves the needle, giv=-

ing it a charge. At the same time the action on the mercury is
to give en opposite charge. This causes the mercury to be
attracted to the needle where Doth the charges are lost , end

the action begins all over again,

7J.C;Frank, G.J.Barlow, Mystery Experiments, Wisconsin:
J.CFrank Company, (1949), p. 56
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6.8 Magnetic Field®

Vaterials One alnico mepnet, clear light bulb, sheving mirrcr,

white piece of paper.

Procedure: 1; Adjust the mirror in back of the bulb until you
get a clear image of the filament on the paper.

2. Bring the magnet nsar the filament and it will begin to vibrate.
3+ The cioser the megnet approaches the strongér the vibration.
Discussion: The explenation is that as the field reverses it's

polarity, the filament is alternately attracted and repelled,

6.9 Lightning Produced’

Material: F lame, powdered rosin.

Procedure: 1. Place the powdered rosin thet has been ground
very fine, in a salt shaker.

2. Shake this over a fleme; preferably in the dark.

3. You will see bright flashes of light resewbling lightning.
Discussion: Each rosin particle bums rapidly with a long

fleme and this long fleme gives the appearance of lightning.

8 ome Experiments", ' '
Popular Science, Vol. 148, (May 1546), pp. 198-205

9C.J.Lynde, Science Experiences With Home Equipment, New York:
D.Van Nostrand Company, (1950), pe. 115




CHAPTER VII

LIGHT AND SOUND

7.1 Fluorescent Lightingl
Material: Small argon bulﬁ, quinine sulfate, diluted sulfuric
acid,
Procedure: l. Fluorescent paint can be made by mixing & paste

of quinine sulfate and dilute sulfuric acid.

2. Coat half the tube and allow it to dry.

3. The coated side gives off more light because it is being bém—
barded by ultra-vidlet rays from the plates in the tubes; giving
off visible rays of great intensity,

Discussion: In a commercial tube the coating is on the inside,
so as to protect it and at the same time utilize those ultra=-violet
rays that cannot pass through the glass. ‘Mercury and argon vapor
are the two gases used most often in fluOresceﬁt lights; The
electric current is started by the low pressure argon present,
but later most of the ultra-violet light is changed into visible

light by the phosphor powders on the walls of the glass.

‘ InHome Experiments",
Popular Science, Vol, 142, {Apr. 1943), p. 109

. 08
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7.2 Producing a Blue Print?

Material: Ferric ammonium citrate, potassium ferricyanide.
Procedure: l. Mix and store the following in a dark room until

ready for use: (&) 10 grems of ferric ammonium citrate to 50 milli-
liters of water, (b) 10 grams of potassium ferricyanide. 'It is
best to store tﬁem in a separate container until ready for use.
2. Filter the solution and store‘in the dark room. |
3. Paint the solution‘on the paper or slowly draw it over a pan
that contains.the solution, being careful to wet only the bottom
side. |
4. Hand ﬁp the sensitized paper in the dark room to dry.
5. Place the design you wish to blueprint on top of the paper,
and expose it %o the sunlight for 5 or more minutes, depending

. on thg intensity of suﬁlight.
6+ Wash the print in water and heng it up to dry.
Digcussion; Light causes thé formation of turnbull, FeS(Fe(CN)S)z
whizh is insoluble in water. Where light has not struck the
gaper, prussion blue, Fe4(Fe(CN)6)3 remsdins, which is soluble

in water and will wash oute

2W.Lemkin, Graphic Survey of Chemistry, Wew York:
Oxford Book Company, (1956), pe 287
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73 Famous Lissajous Curves5
Materials String, paper cup that is cone shaped, salt.
Procedure: l. Cut a string six feet long and tie Doth ends

about a foot apart, to a horizonal support.

2. Tie a string to the paper cup and fasten it to the other string
to form a "Y',

3¢ Fill the cup with salt and after cutting a small hole in the
bottom of the cup, start it swinging,.

4, By substituting this two way pendulum for a tuning fork, and
salt for the light rays, you can see a beautiful pattern, which

is similar to the tuning fork waves.

Discussion: These patterns. of sound waves were first discovered
by a French scientist, Lissajous. Hg attached tiny mirrors to
tuning forks arrenged at right angles to each other., Then he shot
\a'ray of 1light onto one mirror so that it was reflected to the
other and from there onto a screen. When the forks were set
vibrafing, their combined motion ceused the ray of light to trace
out a simple or intricate pattermn on the sereen. These Lissajous
curves are not only beautiful and fascinating, but the patterns
ére clues to the exact relationship between the pitch and other

qualities .of waves from two tuning forks.

3K.M.Swezey, Science Hagic, New York:
McGraw-Hill Book Compeny, (1952), pe 72



- 61

7Te4 Sound Cannot Travel in a Vacuum4

Material: One small pyrex flask, one pencil, one small bell.
Procedure: l, Tie the bell loosely to one end of the pencil by

mesnsg of a rubber band,

2. Push the other end of the pencil through a one hole-stopper
that fits snugly on the flask,

3. Add a little water to the flask and boil until all air has
been expelled.

4. Remove from the flame and put the stopper on instantly.

5, Aftor the steam has condensed, a partial vacuum results,
Which makes the bell almost inaudible when the flask is shook.
Discussion: In 1660 Rebert Boyls first proved that sound
couldn't penetrate a vacuum in an experiment Very_similar to
that above, It will be more drematic if the flask is shook a%
different intervals as the steam is condensing. Sound has its
origin in a vibrating body and is transmitted. tc the ear through
some medium. Solids are the best media for soﬁnd transmission;
ligquids and gases follow in the order named, but sound will not
travel in a vacuum. The velocity of sound in air at O degrees
centigrade is 1090 feet per second. The velocity increases 2

feet per second for every l degree centigrade rise in temperature.

4K.M.Swezey, After Dinner Science, New York:
MeGraw=Hill Book Company, (1948), p. 78
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75 Resonance Gives Sound of Sea5

Material: Containers of various sizes.
Procedure: l. Hold esch container to your ear and you will

hear the "sound of the sea”.
Discussion: The reason for the sound and it's pitch is resonance.
The air within any enclosed space of moderate size vibrates more
easily at one definite pitch than enother; the bigger the space,
the lower the pitch, end visa-versa. The air around us is full
of a mixture of sounds of different pitch. When we press the
conteiner to our ear we merely hear an amplification,of any sound
that corresponds to the shell's own natural pitche. Auto indus-
tries take advantage of this when test rurhing a car for noises.
the car is driven very close to a wall where any noise is picked
up and amplified. Resonance is defined as the reinforcement of

one sound wave by another.

5Ibid., p. 84
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7«6 Sound Lens Made from a Gas Balloon6
Materials One balloon, one watch or clock, source of carbon
dioxide.
Procedure: l. Fill a balloon with carbon dioxide. This can

be done by putting the balloon over a coke bottle that has had
dry ice and water added to it.

2+ Hold the carbon dioxide filled balloon between a tickingb
wateh and your eare

3+ By maneuvering it around you will find a position in which
the ticks sound louder.

Discussion: Because sound waves travel more slowly through
heavy carbon dioxide gas than they do through air, a "lens"

can be made to focus soﬁnd, much as light waves can be focused
with a lens of glass. Although a spherical balloon does not |

form a perfect lens, the effect is nevertherless pronounced.

Tbid., pe 79
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