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For children’s use only with adult supervision.
Use chemicals or electricity only under adult supervision.
Use fire only with adult supervision.
Keep chemicals off of skin. Wash chemical apparatus.

Follow directions. Be careful. A chemical laboratory at home
can be dangerous, but it can be lots of fun.

Chemicals can be poisonous even when absorbed through the
skin.

Any cut in the skin should be washed immediately with plenty
of water.

Don’t work alone. Have someone with you, ready to turn off
a switch if the experiment goes wrong—and this can happen with
the best of us.



quarter strikes at a grazing angle, the nickel flies out at the bottom
and the quarter goes off at an angle.

REASON: The coins are not pure soft metal, but alloys that
increase hardness and the elasticity. Therefore, they bounce. The
size of the coins is important. The “copper penny” referred to vﬂ.m
is not an English penny, but the standard American cent piece which
is part copper. The penny must be thinner than a nickel, so as notto
hit the second nickel in the stack. A dime will work if it is flipped
hard enough.

In the second experiment, the inertia of the stack of nickels
keeps it practically still while the bottom coin is flipped out from
under the pile. o

Simple experiments such as these can involve mathematics if
the experimenter wants to go that far into them. Other words that
may be used in their interpretation can include impact, impulse, and
conservation of momentum.

A Dollar Bill Puzzle

A DOLLAR BILL PUZZLE

NEEDED: A dollar bill, an empty bottle, and a pencil.

EXPERIMENT 1: This is one of the old-time puzzlers: take
the bill from under the bottle without touching the bottle or tipping
it over, It's easy if the bill is rolled around the pencil and the bottle
pushed aside in that way.
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EXPERIMENT 2: Try jerking the dollar bill quickly while the
bottle rests on it, The bottle will probably not tip over; its inertia
tends to hold it in place. Do not raise the bill as you jerk,

EXPERIMENT 3: Pull the dollar bill stowly. The bottle will
probably move with it, Pull a little more quickly, and the bottle will
probably tip over.

REASON: A light push on the upper part of the bottle will
create enough torque to turn the bottle over. It is not very stable in
this inverted position because of its high center of gravity.

A similar push at the lower part of the bottle causes a much
smaller torque but causes enough force to slide the bill from under
the bottle.

Soft drink bottles are good for these experiments. They must
be dry.

CENTER OF GRAVITY

NEEDED: A long pencil and a short cne.

EXPERIMENT 1: Stand the pencils upright, and release both
at the same time. The short one falls to the table much faster than
the long one.

EXPERIMENT 2: Notice that when the pencil has fallen and
is horizontal it moves in the direction of the fall. The mass center
has some horizontal velocity because the pencil was forced tofall on
the arc of a circle.

EXPERIMENT 3: Watch a small child fall from a standing
position. He almost never gets hurt. The fall is so short that the
speed gained is not great; he does not hit the floor very hard. If he
were much taller, or fell from a table, gravity would have more time
to accelerate him (speed him up), and he might hit the floor hard
enough to hurt himself.

REASON: Gravity is the force which acts on both pencils to
bring them to a horizontal position. The center of gravity of the
longer pencil is much higher above the table than that of the
shorter; therefore, in the longer pencil, more mass must fall
through a longer distance with a longer arc. This takes more time.

BALANCE A HATCHET
NEEDED: A hammer, hatchet, axe or garden hoe.
EXPERIMENT 1: Try to balance the hatchet with the handle
up. It is difficult if not impossible. Try balancing it with the heavy

end up. It is easy.
EXPERIMENT 2: Try this with a broom or a long pole. It is

3



much easier to balance a long object for the same reason. Circus
performers take advantage of this principle when they balance one

another on chairs on long poles.
EXPERIMENT 3: Note that the circus wire walker balances

himself with a long pole that bows down at the ends. Try this Qmm.n
the ground!) and see if it is easy. If the pole bows down far enough it
will be seif-balancing,. .

REASON: The hatchet will try to fall in either case, but if the
heavy end is up, there is more inertia to hold it in position so you
have more time to move the hand to counteract the falling move-
ment.

Chapter 2

Sound & Other Vibrations

HOW FAR THE STORM?

NEEDED: A distant thunderstorm (or other source of sound)
and a stop watch.

EXPERIMENT: Start the count as the lightning is seen, and
stop when the sound of the thunder is heard. The length of time
taken for the sound toreach the ear tells the distance of the lightning
flash.

REASON: Sound travels in air about 1100 feet per second. If it
takes five seconds for a sound to reach the ear, the distance is about
5500 feet, a little more than a mile.

The light from the flash travels so fast {more than 186,000
miles per second) that its speed need not be considered in the
calculations.

A good way to estimate the distance if there is no stop watch is
to count “thousand one, thousand two, thousand three,” etc., so that
each count would be a second, representing about one-fifth of a
mile,

A TRICKY HUMMER
NEEDED: A cardboard tube and a tall jar of water,
EXPERIMENT: Place the tube in the water, and hold it with
one hand while holding the jar with the other. Whistle or hum over
the open end of the tube, keeping a constant note. Raise and lower
the jar of water so that the water in the tube goes up and down

5



A Tricky Hurnrmer

slowly, thus making the air column in the tube longer and shorter.
When the correct point is reached, the sound is rmuch louder.
REASON: When the point of resonance of the air column is
reached, the air vibrates at the frequency of the whistle. At this
point, each vibration of the air column reinforces the vibration of the
whistle sound, making it louder. This is a state of resonance, and
the vibrations are called “sympathetic” vibrations.
If resonance is not obtained from the first whistle or hum tone,

try a different pitch. Algo try a different position of the mouth at the
end of the tube.

KNIFE AND FORK CHIMES

NEEDED: A knife, a fork, a spoon, some siring.
EXPERIMENT 1: Tie the silver pieces together so that they
do not touch each other. Hold the ends of the string to the ears, and

Knife and Fork Chimes



as the head is moved and the silver pieces clang together, there is
the sound of beautiful chimes.

REASON: The sounds heard are very much like the sounds of
ordinary clanking of the silver, except that each sound lasts longer
since the silver is free to vibrate. The string conducts the sounds to
the ears, making them louder and more mellow.

The mellowness is accounted for by the softness of the string,
which filters out some of the harshness. The vibrations in the
individual pieces are at regular frequencies, and these give musical
tones. Irregular vibrations would make noise.

EXPERIMENT 2. Replace the string with rubber bands tied
together. Hold the rubber to the ears as the string was held. There
will likely be no sound at all, certainly not chimes. This is because
rubber is not elastic in the scientific sense.

REASON: Vibrations from the silverware are fed into the
string, and travel up the string to the ears. The string is elastic
enough to transmit the vibrations with a little loss. In the rubber,
the sound energy introduced in the stretching in each vibration is
not completely given back in the relaxation, but some of it is turned
into heat.

The sound wave gets weaker as it goes up the rubber, and soon
dies out completely.

The common definition of “elastic” is “stretchable-but-fi-
nally-coming-back.” So, in commen usage, rubber and things woven

Irreguiar Vibrations

of rubber are elastic. In the scientific sense, glass and hard steel are
very elastic, while rubber is not.

IRREGULAR VIBRATIONS

NEEDED: A drinking glass, a pencil, a string.

EXPERIMENT: Tie the string tightly around the glass and
loosely around the pencil. Hold the pencil and let the glass hang
n_MEB. As the pencil is turned, a peculiar noise comes from the
glass.

REASON: The string does not slide easily on the pencil when
the pencil is turned, but turns with the pencil for a short distance,
then slips back. The jerky movement makes vibrations in the string,
and the string transfers them to the glass. The glass sets up

vibrations in the air within and around the glass, and these reach the
ear,

The Open and Shut Pipe

THE OPEN AND SHUT PIPE

o NEEDED: A large-diameter soda straw and a sharp razor
e,

mxmmagmz‘m Cut the straw at about the middle. Flatten
one end of one piece of the straw. Arrange the pieces as shown and
blow through the straw. A musical tone will be heard, Remove your

9



finger from the end of the lower straw and blow again. The new
musical tone will be an octave higher.

Try different lengths of the lower straw.

REASON: This is a condition of resonance (lock up the word)
of an air column in a pipe as in organ pipes or other wind instrement.

The air column in the closed tube vibrates a maximum amount
at the open end (antinode) and none at the closed end (node). 5. the
open tube there is maximum vibration at each end (antinode) ‘,SE a
node between them. The wave length in the closed tube 15 two
times that in the open tube. Therefore, the frequency in the closed
tube is one half that in the open tube.

A Musical Rubter Band

A MUSICAL RUBBER BAND

NEEDED: A tin can, two nails, a rubber band

EXPERIMENT: Drive the nails half way into the can, as
shown, and stretch the rubber band between them. Pluck the band
with the finger and a sound will be heard. Wrap the band around Em
nails a few times, pluck it, and the pitch heard when the band is
plucked will be higher, .

REASON: As the band is plucked, it is set into vibration. The
greater the tension on the band, the faster the vibration, and the
mere rapid the vibration, the higher the pitch.

The can serves to hold the nails and to vibrate with the nails.
The air in the can vibrates, too, and may make the sound louder.

10

Hear Through the Teeth

HEAR THROUGH THE TEETH

NEEDED: A rubber band.

EXPERIMENT: Hold the band stretched between the teeth
and a finger, pluck it, and a musical sound is heard. Have someone
else hold the end that was between the teeth, pluck it again, and the
sound is not as loud.

REASON: The teeth and jaws act somewhat as a sounding
board, vibrating with the vibrations in the rubber band. The sound
waves are conducted directly to the ears through the bones of the
skull. When the band does not touch the teeth only the sound waves
produced in the air by the vibrating band reach the ears through the
air, as in normal hearing. Also, the soft flesh of the fingers reduces
the sound when hands are used instead of teeth.

A MYSTERY SOUND

NEEDED: A glass, a fork, a tabletop without a cloth.

EXPERIMENT: Have someone sit at the edge of the table
with an ear to the drinking glass. Strike the fork. Touch the handle
of the fork to the tabletop. Suddenly the sound of the vibrating fork
seems to be coming from the glass.

REASON: If the fork is held gbove the table, a slight sound of
the vibrating fork may be heard directly through the air. But if the

11



A Mystery in Sound

fork is touched to the tabletop, the table vibrates much as the
sounding board of a musical instrument. The vibrations are carried
from the fork to the table, to the glass, and into the air surrounding
the glass, where the sound seems much louder.

Holding the ear over the glass makes the sound louder than if
the ear is held an equal distance above the table because of reso-
nance vibrations of the air column in the glass itself. Different-sized
glasses may be tried.

WHAT CAN CARRY SOUND?

NEEDED: A tabletop, a bucket of water, a comb.

EXPERIMENT 1: Put your ear on the table, and have some-
one tap the table at the other end. The sound is carried to the ear
through the tabletop.

EXPERIMENT 2: Put vour ear to the bucket of water, and
have someone rub his fingers over the teeth of the comb while it is
under the water. The sound will be carried through the water to
your ear.

REASON: Most sounds come tous as vibrations in the air, But
they can come through many substances—not only water and wood,
but through the bones of the head and our teeth as well. They travel
least easily through soft, sound-deadening substances.

12

Musical Bailoon

MUSICAL BALLOON

NEEDED: A rubber balloon.

EXPERIMENT: Blow up the balloon. Place it under the arm
and pull the neck of the balloon as shown in drawing at upper left.

By varying the pressure and the stretch, musical (?) tones can
be produced.

REASON: Air escaping through the stretched rubber neck of
the balloon will not flow steadily, because the rubber expands and
contracts, causing the air to come out in a series of puffs or waves. If
these are irregular, they produce noise. If they come in regular
intervals, they can make rather pleasant musical sounds.

SODA-STRAW MUSIC

NEEDED: Large-diameter straws, scissors.

EXPERIMENT: Press the straw end with the fingers. Witha
little practice, you can blow into the straw and produce a musical
note. Clipping off the straw makes the pitch higher.

REASON: Practice is necessary, as the lips must be taught to
vibrate properly. This is necessary in the playing of some of the
musical wind instruments.

13



Soda Straw Music

The length of the straw controls the length of the m:.n no_mnﬁ E
the straw. The pitch is varied by the length of the vibrating awr

column.

THE NOISY CAN

NEEDED: A tin can, a string, rosin, a pencil, a matchstick.

EXPERIMENT: Make a hole in the middle of the can, on the
bottom, and tie the string on the matchstick inside the can. Have
someone hold the can while you draw the rosin back and forth on the

string. o
The rosin will make an unpleasant sound. When the pencil is
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The Noisy Can

-

then drawn along the string, it, too, will make the unpleasant sound.
Remember that a similar movement of the violin bow across the
strings can make beautiful music.

REASON: The rosin sticks, releases, sticks, and releases
time after time. This makes a jerky movement in the string, which is
transmitted to the can as irregular vibrations. The rosin makes the
pencil move at irregular intervals over the string.

The vibrations of string, pencil, and can are transmitted
through the air to the ear, and are noise. In the tuned violin, the
vibrations come at regular intervals, and so can be music!

THE BULLDOG

NEEDED: A piece of thin wood such as a ruler, a strong cord,
a round stick.

EXPERIMENT: Tie the cord to a hole in the end of the ruler.
Tie the other end of the cord to a notch in the round stick—loosely
so it can turn on the stick, Whirl the ruler around overhead, and
listen to the bulldog growl!

REASON: As the thin wood moves through the air it is caught
by air currents and twirled. As it twirls it creates disturbances in the
air that reach the ear as regalar but rather discordant sounds.

The tone js changed with the speed at which the wood is

15



i is di ith di d pieces of wood. The
twirled, and is different with different m:mum .
operation of this little toy is complex, and its explanation could start Ch apter 3

i i lass.
any an argument in a college physics ¢ .
" vﬁ_w,.m SHMME the wood does not fly out of control and hit someone.

Projects to Build

A VIBRATION DETECTOR

NEEDED: A good flashlight cell, three dead cells, pencil

sharpener, earphones, wires and connecting clips, wood, wood-
working tools.

)

FLASHLIGHT BATTERIES

A Vibration Detactor

17
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EXPERIMENT: Take a carbon out of a dead cell, and sharpen
it at both ends. Bore holes in the other two carbons from the dead
cells, so they wili hold the sharpened one when set into dowels. The
sharpened carbon must rest loosely in the holes. Connect as shown.
One flashlight cell will give enough power.

OBSERVATION: Set the instrument on the ground, and
ground vibrations may be heard. If the earphones are in another
room, speech may be heard coming over the device.

REASON: Air movement or vibration causes the carbon-to-
carhon contact to be better or worse, varying the amount of current
that may pass through it. This is the principle of the telephone
microphone, which is called the “transmitter.” Carbon granules are
used in it. (Idea suggested by Russell Richner, Lake Worth,
Fiorida.) .

The Indian Drill

THE INDIAN DRILL

NEEDED: A broom handle, a nail, a string, pieces of wood,
some tools.

EXPERIMENT: Assemble the pieces as shown in drawing at
left so that the wooden handle will be stopped by the string just
above the flywheel. Start the drill by winding some of the string as
shown in drawing above, By moving the handle up and down, the

18

drill will be made to spring rapidly back and forth. The nail will driil
a hole in the wooden black.

REASON: The principle of this instrument is similar to that of
the yo-yo, in that the pulling of the string starts the instrument ina
rapid turning motion. Then its momentum will carry it on, while the
string winds around the broomstick in the other direction,

This device has been used by many primitive tribes in many
parts of the world to drill holes and start fires. Because it was used
by some of the American Indians it has been called “The Indian
Drill.”

A Magic Propeller

A MAGIC PROPELLER

NEEDED: Wood, a screw, a knife.

EXPERIMENT: Carve a stick so that the notches on it are
evenly spaced. They do not have to go all the way around the stick;
the trick will work if they are cut on only two edges. Mount the
propeller on the end with the screw, so that it is loose and turns
freely.

Rub one stick with the other, while rubbing the finger against
the notches. The propeller turns. Place the finger on the other side
of the notched stick, and the propeller reverses and turns in the
opposite direction.

19



REASON: If the notches are rubbed with the stick alone, the
vibrations in the stick are likely to be straight back and forth, as
shown in small diagram A. The propeller will not turn.

When the stick and fingers both rub the notches, the vibration
takes a circular path, as in diagram B. The propeller turns because
of this circular vibration. Practice makes perfect!

Make Your Own Alcohot
Lamp

MAKE YOUR OWN ALCOHOL LAMP

NEEDED: A jar with a metal cover, a large nail, some cloth for
a wick.

EXPERIMENT: Punch a hole in the lid with the big nail as
shown. Drive the nail into wood from the upside-down lid, so that
the projecting metal in the lamp will point upward. Put the wick in,
put alcohol in the jar, and you have a lamp that will give a hot flame.

The metai lid will conduct heat away from the flame, so that the
flame does not go below the lid into the alcohol. But any fire is
dangerous, so be careful.

A HOMEMADE TELEPHONE

NEEDED: Two paper cups, string.
EXPERIMENT 1: Make holes in the bottoms of the cups, put
string through the holes, and tie short sticks to the ends to hold the

20

A Homemade Teiephone

strings in place. Stretch the string—you have an improved “tin can
telephone.”

This is an old experiment when tin cans are used. It will be
found that paper cups work better, because the paper vibrates more
easily than the metal of a can.

Use hard twisted string; soft cotton string will transmit less of
the vibrations from one cup to the other.

EXPERIMENT 2: If fine wire is available, try it in place of the
cord. If the wire is fine it should conduct the sound. If it is heavy its
inertia will kill some of the vibrating.

MEASURE AIR MOISTURE

NEEDED: A board, a peg, some paper-backed foil, glue,

EXPERIMENT: Mount the peg in the board. Cut a strip out of
the foii, giue the end of the strip to the peg, then wind the sirip of foil
around the peg.

REASON: The coil of foil will unwind somewhat, then will
wind and unwind slightly more as the moisture content of the air
varies. The paper in the strip absorbs moisture and expands. The
foil does not. The paper will force the foil to bend slightly as it
expands and contracts.

This crude instrument cannot, of course, be depended on as a
hygrometer or an air moisture measuring device. But it illustrates
the principle of one type of such device.

21



Measure Air
Moisture

MAKE YOUR OWN KALEIDOSCOPE

NEEDED: A 5 x 7 dime store mirror, a way to cut it, plastic
wrap or tissue paper, rubber bands, various colored soda straws.

EXPERIMENT: Cut the mirror lengthwise into three pieces
(they willbe about 1 5/8 x 7} and cut tiny pieces of soda straw with
scissors. Hold the three glass pieces together (as shown) with
rubber bands, and put the paper or plastic over one end. Hold it on
with a rubber band.

Hold the device up to the eye as shown, turn it slowly, and
many beautiful patterns will be seen in the plastic pieces as they
fall—never two patterns exactly the same.

REASON: The explanation is the multiple reflections of the
colored bits in the three mirrors. Each mirror reflects them at least
two times.

BUILD YOUR OWN SCALE

NEEDED: Wood, a can lid, a hacksaw blade, screws, string.

EXPERIMENT: Make the scale or balance as shown, a
hacksaw blade as the spring (suggested by the Nuffield Junior
Science Apparatus book).

22

Make Your Own ' "

Kaleidoscope /

To calibrate the author’'s mode! he used weights of one-half,
one, two, and four ounces. It is suggested that metric weights be
used if available.

Build Your Own
Scale

23



Build Your Own Scale

OBSERVATION: This scale is quite sensitive; its usefulness
is determined mainly by the accuracy and exactness of the calibra-
tion.

An instrument such as this is often called a “balance.” This is
not technically correct. A balance compares masses hung on each
end of a lever; no spring is used.

THE DIODE (1)

NEEDED: A diode, a lamp, socket, battery, all to match, a
double-pole, double-throw switch, wire for connections.

EXPERIMENT: Connect the parts as shown in the diagram.
When the switch is closed either way, the battery is connected to
the lamp, but the lamp will burn one way and not the other.

REASON: A diode is a strange instrument that will iet current
flow in one direction through it, but not the other. Reversing the
switch reverses the polarity of the battery, which means that it
reverses the direction of the current flow.

Diodes, along with transistors, are the “solid state” devices
that have revolutionized electronics in the past few years. They do
tasks that formerly had to be performed with vacuum tubes.

Parts needed for this experiment may be bought from a radio
supply store.

*
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The Dicde (1}

THE DIODE (2)

NEEDED: A diode, a lamp, a single pole, double-throw
switch, a transformer, wire for connections.

EXPERIMENT: Connect the parts as shown, so that when
the switch is closed in one position the current can flow directly to
the lamp, but when closed in the other position the current must
pass through the diode. The lamp is dim when the current has to
flow through the diode.

REASON: A diode allows current to flow in one direction
through it. Current coming from a transformer flows in one direc-
tion, then reverses and flows in the other direction, so about half the
current is stopped by the diode and does not reach the larmp. The
arrow points to the diode in the drawing.

Parts may be obtained from a radio and television store. Al-
most any diode will do for this, and they are not expensive. Some
toy train transformers have rectifiers built in so that they give
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Eﬂ,mﬂ that flows one direction (dc) and these will not work in this
experiment. Straight (ac) current is required.

The Dicde (2)

A FLYING SAUCER DETECTOR

NEEDED: A strong bar magnet, copper wire, brass screws,
wood, tape, thread.

A Flying Saucer
Detector

26

EXPERIMENT: Build the detector as shown. The magnet
and some of the wire are put together by wrapping tape around
them, as shown in No, 1. Part of the bare wire forms a leop or hook.
A thin thread, 2, hooks into the wire loop to suspend the magnet so
it can turn freely.

A bare wire touches the hook or loop at 4, making electrical
contact. At 3 is a loop that is touched as the magnet and wire turn
slightly, making another electrical contact.

Set the instrument where it cannot be moved and where it will
not get dusty (cover it!). There must not be a draft or breeze on it.
Move it around until the magnet, pointing north and south, comes to
rest so the extended wire is between the wires of loop 3, not
touching. Keep all iron away.

OBSERVATION: A variation in the earth’s magnetic field,
caused by a flying saucer or a geomagnetic storm, will turn the
magnet slightly, making contact at 3 and ringing the bell.

This instrument does not guarantee the appearance of a flying
saucer; it does not mean that flying saucers exist. But it will make a
good construction project.

(Adapted from a design by John Oswald, North Hampton.
N. H.).
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Bell Assembly for Detector m
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BELL ASSEMELY FOR DETECTOR

NEEDED: Wires, bell, battery, switch, relay.
EXPERIMENT: Assemble the parts as shown. An elec-
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tronics or electrical man will help, and this will be a good introduc-
tion to electrical circuit diagrams. The bell is shown at D, the relay
at C, battery at B, and A shows the wires leading from the flying
saucer detector previously mentioned.

An electronics store is the place to get the parts, and the man
there will help select them so they match.

OBSERVATION: When the flying saucer detector magnet is
disturbed, it turns slightly, making contact to short out the wires
shown at A and A. The bell starts to ring.

At the same time the relay operates to close its contacts,
providing a permanent short to keep the bell ringing. The bell is
silenced by opening the switch S.

As stated, this flying saucer detector is not guaranteed to
detect a flying saucer. But it is an interesting project for a boy or girl
for the science fair or just for fun at home or at school.

BN o34 mex
3 INCHES

7A|||"_:761mm|v

The " Psychic”
Motor

3

THE “PSYCHIC” MOTOR

NEEDED: Typing paper, a needle, a slender bottle.
EXPERIMENT: Construct the “motor” as shown, balancing

28

it with the needle point resting on the top of the bottle. Hold the
hand close to it, and it will begin to turn mysteriously.

REASON: Martin Gardner, columnist for the Scientific Ameri-
can, presented this as a psychic motor. It was an April Fool joke, but
fooled many people. He explains that the “motor™ can be turned by
air currents in the room, the breath, and convection currents caused
by heat from the hand. .

Gardner got the idea from a 1923 issue of Science and Invenhon
magazine. The mystery motion is mysterious mainly because E.m
motor is practically frictionless and can be run by imperceptible air
currents,

A Potata Pop-Gun

POTATO PCP-GUN

NEEDED: Potatoes, a metal or plastic tube with thin walls, a

dowel, a knife, A
EXPERIMENT: Cut potato slices a half to an inch thick.
Press the tube down on them to cut out disks that will fit into the
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tube like corks. Place one in each end of the tube, push the dowel in
quickly, and a potato “bullet” shoots out.

REASON: When the dowel is pushed in, the motion of the
potato in the tube compresses the air between it and the potato disk
at the other end of the tube. The compressed air forces the disk out,
acting as a compressed spring.

The author, in building his pop-gun, used a piece of the thin
overflow pipe found in toifet tanks. This came from a scrap box in a
plumbing shop. For a dowel, he used the solid end of an old wooden
window shade roller. The pipe had to be reamed to make the inside
smooth at the ends where it was cut. The dowel should be nearly as
large in diameter as the tube.

Many proprietors of plumbing shops are glad to help a boy or
girl with a project in science.

.E% _____ ; i

A Power-Off Alarm

0 BATTERY

q
T« ANp L

. «— NOT USED
— 7 €10 120 YOUTS
“——T0 FREEZER TO 120 VOLTS

A POWER-OFF ALARM

NEEDED: One relay, Porter & Brumfield GA11lA, cord and
plug, wire, bell, battery, switch,
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EXPERIMENT: Connect the parts as shown. Keep the plug
i off, the bell rings.
- :wmmwu%%m %mmmﬁmnﬁnzw from the wall outlet keeps the relay
energized. If the power fails the relay turns on the battery current to
e erw.w%ww; relay is not found a substitute wiit do, but get an
electronics man to help with the connections. Be sure the relayisin
a metal box, since its bare 120-volt terminals are gmbmoao:m..

Such an alarm might prevent tardiness at school or might
prevent spoilage of food in a freezer if the power is om._osm enough.
The bell may be turned off by opening the switch, but it will stop by
itself when the current is on again.



Chapter 4

Tricks

A PEPPER TRICK

NEEDED: A glass of water, pepper in a shaker, soap.

EXPERIMENT: Sprinkle pepper on the surface of the water,
&.mé the finger across it as shown in upper drawing, and the pepper
will separate where the finger has been.

Challenge a friend to do the same. The pepper will close in
behind the finger as shown in lower drawing,

REASON: Before drawing your finger across the water sur-
face, secretly rub your finger on a bar of soap. The soap weakens the

A Pepper Trick

az

surface film of the water. Without the soap, the surface tension or
film draws the pepper back to cover the surface of the water more

rapidly.

Smoke from the Fingertips

SMOKE FROM THE FINGERTIPS

NEEDED: A book of safety matches and a half doliar.

EXPERIMENT: Tear off a thin piece of the striking surface as
shown at A, place if on the coin, and burn it with a match as shown.

Rub the finger on the darkened place on the coin, as in B. Then,
when the fingers are rubbed together as in C, a mysterious smoke
will rise from them,

REASON: The striking surface of a safety match book con-
tains free red phosphorus. The heat of the hands and the heat of
friction from the rubbing causes a very slight union of phosphorus
with oxygen of the air to form a white vapor of phosphorous oxide.

A HOLE IN THE HAND
NEEDED: A cardboard mailing tube or a tube made of paper.
EXPERIMENT: Look through the tube at a distant object,
placing the tube at the left eye. Bring the right hand up beside the
tube. A hole will be seen in the hand.
REASON: The eyes see two images, but these are combined

33



in the brain so that we are not confused. In this case we are

somewhat confused; the right eye sees the hand, and the left eye

sees the distant object, and these are not compatible in the brain.
It is an optical illusion.

A Gypsy Mystery

A GYPSY MYSTERY

NEEDED: A glass of water and a cloth.

EXPERIMENT: Place the cloth (a cotton handkerchief will
do) over the glass of water, turn it upside down, and the water will
not run out. Have someone ask a question, and if the answer is “yes”
the water will begin to “boil” when the finger is placed on the glass
as shown in 2.

REASON: When the cloth is placed over the glass, be sure it is
pushed downward, as shown inFig. 1. Hold the cloth when the glass
is inverted, and when the finger presses down on the glass, let the
glass slip downward into the cloth if you want the answer to be
“yes.”

Of course, the water does not actually boil, but seems to as the
cloth is pulled tighter, because air bubbles will come through the
cloth and float to the surface of the water.

MOVING MATCHES
NEEDED: Five wooden matches, a drop of water.
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Moving Matches

/n\uu >

EXPERIMENT: Break each match in the center and arrange
them as shown, so that the broken places touch. Let a drop of water
fall so that all the breaks are touched by the water. The matches
should not be broken compietely in two parts.

Slowly, the matches will begin to move until they have formed
a star.

REASON: This is an example of capillary action. The water
moves by capillary action into the dry wood, swelling the cells. The
swelling tends to make the matches straighten out somewhat.

ITS MAGIC!

NEEDED: A polyethylene bag, a sharp pencil.

EXPERIMENT: Blow up the bag like a balioon, and twist the
opening to make it air tight. Push a sharp pencil through the bag, in
one side and out the other, leaving ends protruding.

The balloon does not burst and the air does not leak out.

REASON: Polyethylene plastic will seal itself around the
pencil because of its peculiar molecular structure.

The thick polyethylene bags suitable for this experiment are
found in grocery stores. Raw carrots are sold in them, and some-
times other vegetables. They are also used for wrapping frozen
foods.
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CAUTION: Keep all plastic bags away from small children,

SECRET WRITING

m NEEDED: A porcelain tabletop or sheet of glass, two sheets
M ‘uw_umﬁ some water, a hard lead pencil with a smooth rounded
oint,

EXPERIMENT: Wet one sheet of paper, place it on the
MEOQE surface, put the dry paper over the wet one, and write with
firm pressure on the dry paper.

. The Eﬂ,szm can be seen on the wet paper, but will disappear
when the paper is dry. It reappears when the paper is wet again,

REASON: Hrm pressure of the pencil on the paper com-
Presses the wet fibers so that they reflect light in a slightly different

smw. when wet. The writing wil be dim, like the watermark on some
Stationery,

——

A Paper Trick

A PAPER TRICK

Emamzmmcmbu A card, a rule, a pencil, a sharp knife or razor

pe m_xwumaz_wzﬁ Cut the card as shown in the drawing at
o T left. The card can then be opened out, so that the hole initis

ge ms.ocmr for a person to step through.
inch A piece of strong paper the size of apostal card, 31/4 x 51/2
€8, or even much smaller, may be used, in place of the card,
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JUMPING BEANS

NEEDED: A capsule from a drugstore and a shot or small ball
bearing.

EXPERIMENT: Put the hall into the capsule, place it on the
hand, and as the hand is moved, the capsule flips over and over ina
lively manner.

REASON: The mass of the ball times the velocity it acquires
in free motion when the capsule is tipped to slope somewhat down-
ward is called its momentum. The weight of the light hollow capsule
is not sufficient to stop the ball, so it flips over as the ball reaches
the rounded end.

Real “jumping beans” are entirely different. They jump be-
cause of the movement of a tiny live animal inside.

HINDU MAGIC

NEEDED: A glass jar with a narrow opening, a table knife,
enough uncocked rice to fill the jar. _

EXPERIMENT: Fill the jar with rice, and plunge the knife
into it a few times. Then announce that you will cause the jar torise.
Now plunge the knife deep into the rice, raise it slowly, and the
entire jar will be lifted.

REASON: Strangely enough, there is no hidden secret, al-
though the trick has been performed by Hindu fakirs and called
magic. As the knife is stuck a dozen times into the rice, it packs the
rice more and more tightly. When the blade is finally plunged deep
into the rice, the grains have been packed tightly enough to press
against the blade with enough frictional force to lift the jar.

FIREWORKS FROM A LEMON

NEEDED: A candle flame and a lemon.

EXPERIMENT 1: Squeeze the lemon peel near the flame as
shown in the drawing, and small displays of “fireworks” may be
seen shooting from the flame.

REASON: As the lemon peel is bent, some of the oil and water
in it squirt out into the flame. Some of the oil burns as it passes
through the flame, and some of the water vaporizes and sputters.

EXPERIMENT 2: Sprinkle flour on the candle flame. Tiny
sparkles will be seen as the flour particles catch fire. The particles
must be fine, with a large proportion of their surfaces exposed to
oxygen of the air, to produce this effect.
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Fireworks from a Lemon

FLIP THE PENNY

NEEDED: A one-cent piece.

EXPERIMENT: Place the coin as shown in the upper photo,
on the knuckle of the little finger, Flip the end of the finger with the
thumb as shown. After a little practice, the coin can he made to turn
over,

REASON: The upward movement of the finger simply gives
the coin a twirling toss into the air. The little finger is hinged just
beyond the coin and the sudden rotary motion of the finger gives
rotary motion to the coin, [t is necessary to flip the finger downward
with the thumb. The little finger must be on the thumbnail. If the
positions of the thumb and finger are reversed, the trick will not
work.

The scientific principles involyed here include muscle elastic-
ity, inertia, momentum, and gravity.

THE MAGIC PENCIL

EXPERIMENT: Move your finger toward a pencil and make
the pencil roll away mysteriously without touching it.

REASON: This is a trick that employs a scientific principle or
two, As the finger approaches the pencil, blow on it, and the breeze
will roll the pencil away.

The force exerted by the air as it moves to the pencil makes the
pencil move, while a psychological factor magicians call “misdirec-
tion” comes into play, making the onlooker try to connect the finger
movement with the pencil motion, when it actually has nothing to do
with it,
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Flip the Penny ‘v.u..m

——

FAST MONEY

NEEDED: A dollar hill, preferably a na.mv one.

EXPERIMENT: Hold the dollar bill as in %mé_:.m at upper
left. Allow semeone to hold his hand ready to .nmﬁnw it. As _Hﬁ_m
E.owwma it will meve between the thumb and fingers before the

lower hand can grasp Lt.

Fast Money
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REASON: It takes time for the eye to see that the bill has been
released, time for the brain to tell the hand to grasp, and still more
time for the muscles in the hand to obey.

A Magnetic Mystery

A MAGNETIC MYSTERY

NEEDED: A magnet,
pencil.

EXPERIMENT: Wrap the magnet so that it is hidden; arrange
the string and clip so that the book and pencil hold them down, and
you have a mystery trick.

OBSERVATION: The magnet pulls against the iron in the
paper clip, holding it up. The clip will stay suspended until jt is

moved far enough away from the magnet for gravity to exert a
stronger pull than the magnet.

Paper, an iron paper clip, string, book,

A BALLOON TRICK

NEEDED: A smail rubber balloon
water,

EXPERIMENT: Hold the balloon in the glass as you blow it

up. It expands against the glass and hoids so tightly that the glass of
water can be lifted by it.

REASON: The friction of the rubber against the glass may be

» & drinking glass, some
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. . : ction is not
i i t easily. But if the friction is no
icient to prevent its pulling ou . :
msmhm_mwo:mr the balloon still will not pull out Wm,m__w ﬂmMmc%HM MW
Mmboﬁ get past it into the bottom of the glass. Asitis pu mﬂw_m he aix
ressure in the glass is reduced so that the greater ?.Mm sure of e
wzdo%w@nm on the bottom of the glass, exerted upward,
weight of the glass of water.

THE SALT SHAKER MYSTERY

i d a steady tabletop.
. ED: A salt shaker with salt an .
MMMWWHEMZH" Place the shaker on a small Ewo om_mmwmwsa
halance it. Blow the salt away, and the mrmwm_ﬂ can “maﬂmw WM M:mﬂm:.._w
. Il the salt away.
REASON: You do not blow a .
eeded to balance the shaker are held Eﬂ it so that they do not UW_MH
Mimw although they may not be seen without very close exam

o This will require a little practice. If you blow too hard, the

balance may be upset.

A~
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A Leaf Print




A LEAF PRINT

NEEDED: A warm crayon, a leaf, paper, a hot iron.

EXPERIMENT: Rub the back side of the leaf with the wax
crayon until it is well covered with the wax. Place it between two
sheets of paper, and press with a hot iron. The wax melts off of the
leaf, making a pattern on the paper.

No explanation is necessary in this experiment, except that it
1s not necessary to place the hot iron on the leaf, since thin paper
wo:acnnm the heat rapidly to the leaf, and the paper cannot smear the
iron with any undesirable substance from the leaf.

The Cuija Board

THE OUIJA BOARD

NEEDED: A Ouija board and a partner.

EXPERIMENT: Place fingers lightly on the movable plan-
chette. Do not rest arms or elbows on the table, Ask the Ouija a
question and the planchette may move to spell out the answer.

REASON: The brain and the subconscious mind contro! the
movements of the arm and finger muscles involuntarily. The
answers are usually those the players want them to be.
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Many people take the Ouija seriously, believing it as a link to
the spirit world. But remember, if the spirits were moving the
planchette, it would move without the fingers on it. Play Ouijaas a
game only.

An Optical llusion

AN OPTICAL ILLUSION

NEEDED: Cardboard, scissors, protractor, pencil,

EXPERIMENT: Mark the card with the protractor, and cuf it
as shown. Write X on one piece, and O on the other. Place them so
the O is above the X, and the X seems larger. Reverse the positions,
and the O seems larger.

REASON: This is just another of the many optical illusions
that may be made with simple materials. The brain takes into
consideration not only what the eye sees at the moment, but the
memories of what the eye saw before, and the meanings of those
things the eye has seen before.

This is good; it enables us to observe more accurately, but
sometimes it creates illusions, too.
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DO YOU DARE?

NEEDED: A two-pound coffee can of sand, suspended over-
head on a string, a “victim.”

EXPERIMENT: Have the “victim” stand against the wall,
pull the heavy can back until it touches his nose, then let it go (den’t
push.) See if he can stand still as the can swings back toward his
nose,

REASON: According to the law of conservation of energy the
can will never come back far enough to hit the “victim” on the nose.
A little energy is always lost as the can swings. Of course, if the can
is pushed instead of merely being released, it can come back far
enough to hit the nose.

The author weighted the can with a brick instead of sand.

I i

Do You Dare?

A Candie Burning in Water

A CANDLE BURNING IN WATER

NEEDED: Window glass, a glass of water, a burning candle in
_ a can or box.
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EXPERIMENT: Mount the glass in a slot in a board so it
stands upright. Place the candle in the can in front of the glass as
shown, so its reflection is seen in the glass. Stand the glass of water
behind the window glass, place it correctly, and the candle will
seem to be burning under the water.

REASON: The window glass reflects some light and lets some
light pass through it. Light from the glass of water passes through to
the eye, and at the same time some of the light from the candle is
reflected from the window glass to the eve, creating the illusion.
The drawing shows the paths of the light rays.

Chapter 5

Biology & Psychology

CAN YOU HOLD A PENCIL?

NEEDED: A pencil.

EXPERIMENT: Hold the pencil (or other very light object
even a feather will do) at arm’s length for 20 minutes. You'll likely
find it impossible to hold it even five minutes,

REASON: While the muscles of the arm are strong enough to
lift and hold a much heavier object, they have not been trained and
strengthened to support the weight of the hand and arm for a period
of several minutes.

This, like many other physical feats, may be performed after
considerable training and practice. A few very strong people may do
this 20 minutes or more the first time they try it.

GHOST LIGHT

NEEDED: A bare electric bulb in a dark room.

EXPERIMENT: Turn on the light, gaze at it for ten seconds,
then switch it off. You will continue to “see” light.

REASON: While the workings of the eye have not been satis-
factorily explained, we know that the eye continues to see an object
for a short period after the object is actually no longer visible.

This is called “persistence of vision.” It is what allows us to
see constant moving pictures at motion picture theaters or on our
television screens, although these pictures are constantly flickering
off and on.



Sense of Touch

SENSE OF TOUCH

NEEDED: Two pencils and a partner.

EXPERIMENT: Touch the two pencils to the finger as
shown, and the partner can feel both points easily. Try touching the
partner on other parts of the body, and it will be difficult to tell
whether one or two penciis are used.

REASON: Nerve endings that give us our sense of touch are
close together in the fingertips but farther apart in most other parts
of the body. Try the cheek, the tongue, the back, the arm, the leg,
and the back of the hand.

It will be interesting to touch the pencil points close together,
then repeat at the same place on the body with the points farther
apart. See how far they must be in order that the partner canfeel two
separate pencils.

TWO LEAVES ALIKE

NEEDED: Leaves and marbles.

EXPERIMENT: Try to find two leaves exactly alike. It is
impossible.

REASON: Nothing visible in living nature is exactly like
anything else. In leaves, even if the tops seem alike, differences in
the vein patterns may be seen. Crystal patterns of the same sub-

stances may be identical as well as molecules and smaller particles
which we consider here as invisible.

To illustrate how impossible it is that collections of molecules
or cells in living organisms could have the same configuration, place
marbles together on the living room rug, and push another marble
into the collection. Many of them will move; and it would be
impossible to roll a marble against one group a second time and
make the members move in the same way and form the same
pattern.

WATER FROM LEAVES

NEEDED: A live plant, a sheet of cellophane.

EXPERIMENT: Wrap the plant with cellophane, tying it
tightly around the stem. Droplets of moisture will form inside the
cellophane.

REASON: A plant takes in water through its roots and gives
off water through the leaves, flowers, and stems but mostly through
the leaves. Not all the water taken in is given off; some of it is used
by the plant in the manufacture of its food.

A potted plant or one growing in the ground is better, but the
experiment may be performed with a stem cut and placed in water.

MUSCLE HABIT

EXPERIMENT: Try patting your head with both hands at the
same time, and it is easy. Try rubbing your stomach with one hand
and patting your head with the other, and it is quite difficult.

REASON: Automatic back-and-forth motions or circular mo-
tions of the hands and arms are performed easily, because the
nervous system has been adapted to them through much repetition.
Any change from the pattern formed is difficult and must be con-
trolled by active thought in the brain. If your power of concentration
is sufficiently strong, it can overcome the habit pattern and these
motions can be performed.

WHY GET DIZzZY?

NEEDED: Only yourself.

EXPERIMENT: Turn around rapidly, on foot or ona revolv-
ing stool, and soon you are dizzy.

REASON: Why? The cause is not completely understood. It is
thought, however, that fluid in the semicircular canals of the ear
begins to move around as we turn, tiny calcium compound particles
in it brushing against tiny projections and registering the turning



Why Get Dizzy?

motion in the brain. When we stop turning, the fluid continues to
turn, and the brain interprets this as if we are still in motion
ourselves. The motion of the fluid soon stops after we stop, and we
are normal again.

HOT OR COLD?
NEEDED: A friend, a match, an ice cube.

)
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Hot or Coid?

EXPERIMENT 1: Have the friend cross the fingers of one
hand, behind the back. Touch the crossed fingers with one finger,
and the friend will believe two fingers were used.

EXPERIMENT 2: Tell the friend “I will blow out the match
flame, and will touch you with the match. See if it still feels hot to
you."” Instead, touch the friend with the ice cube. The friend is likely
to believe heat, not cold, is felt.

REASON: Our sense of touch operates very much by habit.
Qur fingers are not accustomed to the crossed position, and the
touch of one finger registers as two.

Our nerves that sense heat and cold can be confused, and, if we
are expecting heat, the cold ice cube may register in the brain as
heat.

The Rising Arms

THE RISING ARMS

NEEDED: A doorway.

EXPERIMENT: Stand in the doorway, press outward with
the hands and arms as shown in the drawing at right, and count
slowly to 25. Step away from the door, and the arms begin to rise
myteriously.

REASON: This is an interesting example of the workings of
mind and muscle. The 25-count effort is sufficient to produce a



persistent attempt to raise the arms. The doorcase prevents this,
but as scon as you step out of the doorway, the persistent effort to
raise the arms becomes a possible reality.

A TRICK OF THE MIND

NEEDED: Two opaque jars or cans and enough heavy metal to
fill them.

EXPERIMENT 1: Fill one of the jars with something heavy,
and screw on the lid so that the contents cannot be seen. Both jars
should look alike. Have someone approach the table quickly and
pick up the jars, one in either hand. The empty one will go up; the
heavy one will be hardly raised from the table. (The person per-
forming the experiment should not know that one is heavy.)

EXPERIMENT 2: If there is access to a chemical lab, find a
container of mercury and ask someone to hand it to vou. There may
he great surprise when the friend finds he does not lift the container
on the first try. The mind simply is not prepared tofind it so heavy in
proportion to its size.

REASON: Our minds direct the actions of our muscles, usu-
ally without our thinking about it. The mind's eye sees the two
similar jars, and directs the muscle power it should take to raise
them up, but, since they look alike, the muscles in both arms are
commanded to lift equal weights. It takes an interval of time for the
command to the muscles to be made when the mind learns that the
jars are not equally heavy.

Bread Mold

BREAD MOLD

NEEDED: Glass jar or dish, foil, wire, water, a piece of
bread.

EXPERIMENT 1: Hang the bread on the wire inside the jar,
as showt, or simply place it on a dish. Put water in the jar or dish to
keep the bread moist. The jar may be covered with foil to keep the
moisture in. Mold will eventually appear on the bread.

EXPERIMENT 2: Examine some of the growths under a
microscope or magnifying glass. Note their interesting shapes.

REASON: Fungus spores, including those that produce bread
mold, are always in the air. They fall on the bread, and when
conditions are right, they grow inte mold. It may take several days
for a good covering of mold to appear.

The mold will be in severai colors. A blue-green kind which is
likely to appear is penicillium, a member of the genus from which
penicillin is extracted.

A MOLD-CULTURE MEDIUM

NEEDED: Potatoes, gelatin, a cooking pan, a large dish.

EXPERIMENT 1: Boi!l the potatoes until they disintegrate.
Add one-fourth as much gelatin by volume, and pour inte the dish to
gell.

EXPERIMENT 2: Set a dish of the culture ina vessel of water
and boil the water five minutes. Cover the culture with plastic and
set it aside. Heat will probably have killed the tiny plants, and none
will grow, at least for some time.

OBSERVATION: If the dish is allowed to set overnight at
room temperature, meld will begin to grow. There will be spots in
several colors, and the whole may become very attractive as the
various kinds of molds spread to cover the dish. Leave the dish
uncovered for this experiment.

REASON: The air always contains mold spores, as well as
other microorganisms. The spores settie on the culture medium
and begin to grow. Examine their structure under a magnifying
glass, They are plants, but do not manufacture their food. They
must get their food from the culture, or from living or decaying
animal or vegetable matter.

GROW A FUNGUS GARDEN

NEEDED: A dish of culture medium, a piece of molded bread,
a wire, a source of heat.



Grow a Fungus Garden

EXPERIMENT: Heat the wire to kill spores that may be
clinging to it. Let the wire cool, and use it to transfer various colors
of molds in any pattern desired. Heat and cool the wire each time a
different kind of mold is touched with it. Cover the mediurmn to keep
out unwanted spores.

Try transplanting molds from blue cheese and other sub-
stances. Be sure all pieces of glassware are sterile before use. A
handie on the wire will keep it from burning the fingers.

OBSERVATION: The culture medium will be covered in a
few days with a beantiful “garden” of vari-colored molds. Moids are
forms of fungi, plants that manufacture no food for themselves, but
live as parasites.

(Experiment suggested by Al DeAnda, of the Mycology Lab,
White Sands Missile Range.)

TREE FORCE

NEEDED: Observation.

The roots of a growing tree can exert unbelievable force. They
can destroy concrete foundations and create massive upheavals of
earth and rock. They can split a hard rock if growing inside it.

In the drawing a tree growing in a front yard is seen destroying
concrete steps, the walk, and the street curb.

Tree Force

The large force exhibited by the roots is the combined forces of
millions of tiny cells with fragile walls.

But there is very little energy involved. Energy or work equals
force times distance moved. Power equals energy over time. Dis-
tance moved is small, energy small, time long (large), power small.
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AN ILLUSION

NEEDED: This drawing.

EXPERIMENT: Make short, swift, motions with the drawing
of circles, with the center of the circles moving in a small circle. The
drawing will seem to turn like a wheel.

REASON: The apparent rotation of the circles is due to per-
sistence of vision. This means that the eye sees the image after the
visual stimulus ends, that is, after the circles have moved to another
point.

This persistence of vision is useful to us when watching a
movie or television. The pictures there do not remain constant,
they go off and on. Yet our eyes do not turn them off when they
mogmzw go off, and so we get the impression of a constant but
moving picture.

An lllusion

AN ILLUSION

NEEDED: The drawing shown here or a larger one like it.

EXPERIMENT: Look at the drawing of the staircase. Is it
right side up or upside down? Look again and it likely will be
reversed,

COMMENT: This is an old illusion known as the Schroder
Staircase. It is called an equivocal figure and illustrates fluctuations
of the vision process.

AN INDOOR GREENHOQUSE

NEEDED: A pan or shallow box, coat hanger wire, plastic
bag.

EXPERIMENT 1: Bend the wire so it makes & loop over the
box as shown. Pull a plastic bag over it and tie the ends. Pull the
excess under and fasten it with tape. This makes a greenhouse that
can be placed in a window for starting seeds or cuttings.

The author made a box and drilled holes in the ends to heid the
wire.

EXPERIMENT 2: Since the year 1909, when Dr. Robert
Wood published an article in the Philosophical Magazine, many
scientists have declared the “greenhouse effect” is false. They
claim the heat build-up comes from the confining of the air, not on
trapped heat vibrations. See if an experiment can be devised to
prove whether this is correct.

A CRICKET THERMOMETER

NEEDED: A chirping cricket.
EXPERIMENT 1: Count the number of times your cricket



A Crickat Clock
Thermometer

chirps in 15 seconds, add 40, and you have the approximate temper-
ature in degrees Fahrenheit.

REASON: Activities in many animals vary as temperatures
vary. Snakes are a good example. In cold weather they are sluggish;
in warm weather they slither along at high speed.

The cricket’s voice is pleasant to most people, and the little
fellow usually does no harm. If he finds a place of some seclusion
near a fireplace, he may live there all winter.

EXPERIMENT 2: Crickets may be kept as pets. Put grass
sod in a box, cover the box with mosquito netting, and insert the
crickets. Keep the grass moist, and feed the crickets bread scraps
and fruit rinds.

HOT GRASS

NEEDED: A bushel or more of fresh green grass clippings,
crumpled newspapers, two thermometers,

EXPERIMENT 1: Make a pile or basket of crumpled paper
the same size as the grass pile. Insert thermometers into each and
keep track of the temperatures. At first they are likely to be the
same, but by the next day the temperature of the grass may be 20 to
25 degrees higher, day and night, than that of the paper.

EXPERIMENT 2: If there is a cow or horse barn nearby, look
at a pile of manure on a cold day. Vapor may be seen rising from it.

Hot Grass

The bacteria in it produce the heat necessary to drive water out in
the form of vapor.

REASON: Bacteria begins to work at once in the clipped
grass. They are alive, and produce heat as they eat, grow, and
multiply. Sometimes a compost pile will get hot to the hand. It can
catch fire from the heat it produces.

Fresh damp hay stored in a barn can catch fire and burn the hay
and barn.

THE WORLD'S LARGEST MANUFACTURER

NEEDED: Houseplants.

EXPERIMENT: Water and give them plant food. Watch them
grow!

COMMENT: The world’s largest manufacturing process
takes place in the cells of green plants. The process is called
photosynthesis, and is necessary for the continuance of life on the
earth.

With light as the energy source and catalyst, the plant takes up
water and minerals from the soil, takes carbon dioxide from the air,
and makes the food for the world. It is said that leaves use up 100
billion tons of carbon per year, transforming it into life-supporting
forms.



World's Largest Manufacturer

According to the New York Times (11-13-66) all the blast
furnaces in the world make only a half-billion tons of steel in the
same period of time.

The first step in food synthesis may be summarized as: carbon
dioxide plus water, with the aid of chlorophyll, yields a form of

sugar, CH O, plus oxygen. Minerals are not involved in this step.

FREEZING OF TISSUE

NEEDED: Vegetables such as lettuce, cabbage, celery, car-
Trots.

EXPERIMENT 1: Place the vegetables in a freezer and look
at them every few minutes. Some will freeze more quickly than
others.

EXPERIMENT 2: To show this with water, place a little
water in two drinking glasses. Put a little salt in one, then setboth in
the freezer. The water without the salt will freeze first.

Freezing of Tissue

REASON: Lettuce froze quickest for the author, perhaps
hecause the water in it contained a smaller concentration of chemi-
cals and because it offered more surface cells from which to lose
heat. Other vegetables froze at different times; the less pure the
water the lower their freezing points.

A PINCH FOR PAIN

NEEDED: Someone with leg cramps or other leg pain.

EXPERIMENT 1: Have the person pinch the upper lip as
shown in the drawing, and see if the pain vanishes.

EXPERIMENT 2: To suppress a sneeze, press the finger
firmly along the upper lip. The sneeze coming on probably will be
stopped before it develops. Try it!

REASON: Milton F. Allen, businessman of P.Q. Box 789,
Decatur, Georgia suffered severe leg cramps, and discovered that
such a pinch of the face above the lip relieved the pain. He calls it
acupinch.”

Mr. Allen's discovery has been publicized, and he has received
hundreds of letters from people who found acupinch a successful
treatment of their cases.

Mr. Allen, a religious man rather than a scientist, credits his
discovery to prayer he offered when the pain was almost unbear-
able. He offers no explanation as to why a pinch of the face cures
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