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. FOOHREER
GRAVITY

If the earth is a ball, why don’t we fall off?
If you put a marble or a pebble or anything else
on the ball you play with, it will surely fall off.
Why, then, don’t we fall off the earth? The answer
is that gravity keeps us from falling off.

Gravity is the strange force that makes us fall
down if we trip when we go roller skating or play

football or run or skip‘*>. When you slip on

something you never fall up in the air you
always fall down on the ground. Everything that
is loose and not held up by something will fall

down and not up. Balloons, being lighter than
2

they float on
(35.

air, are held up by the air
air the way a boat floats on water

Things fall to the earth because the earth
pulls them to it, the way a magnet pulls needles
and carpet tacks. This pulling of the earth is
called gravity. You may throw a ball into the air,
and if you are very strong,it will go up high. But

it won’t stay there because gravity pulls it and
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it comes falling right back to the earth again.
So wherever you and [ and all the rest of the
people on the earth go there is always gravity to
keep us from falling off.

Gravity is what makes you weigh what you
weigh‘®’. When we say that a thing is heavy we
mean that the earth pulls strongly to it. It is

easy to lift a kitten because the kitten is light
the earth does not pull the kitten to it nearly as
much as it pulls a big rock which is much too
heavy to lift‘®’. We shall see later on, when we
travel to other worlds,that there are stronger and
weaker gravities. Some worlds have very little
gravity and you would weigh only ten or fifteen
pounds if you were there; others have strong gravity
and you would weigh ten or twenty times as much
as you do now if you visited them ‘®’.

If there were no such things as gravity, you
could not do lots of things that you do now. You
could not run or jump rope or swim or drink

an ice cream soda‘?’

. Why, you could not even
walk ‘®’, If there were no gravity you would not
be able to talk or shout or hear anything at all ¢°?,
That’s because all the sounds that you make and
hear must be formed by air, and it clings to the
earth just the way everything else does. Without

gravity there would be no air and no sound of
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any kind >, You would be floating all alone away
up in the vast, cold, inky blackness beyond the
blue sky.
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le Gravity is the strong force that makes us fall
down if we trip when we..skip. X H & B £ 4 £
Graitvy is the strong force; that makes us fall down
EANEENA, Biiforce; if we trip when we . skip
RAFERFEN, B 320508 EH s, b when we
«eskip WRAMREN, B trip,

2. Baloons, beinglighter than air. are held up
by the air ..., XHHEINA%TE being lighter than air
ERER, 5HEN ‘BEKBHAR", FWER “8R
E A, W

3. --they float on air the way a boat floats on
water. XAHFH the way FIERE, EWHEHEEE Tin,
fithe way G XAMRT in which, FFLLMERE 8§ R
5%, W F...in the way in which a boat floats on

water, AXFEEFURMthe way HLERFN® WH=
. 5 .




B Hf...because the earth pulls them to it,the way
a magnet pullse s BHE , WMERF —B P -.-and it clings
to the earth just the way everything else does,

4. Gravity is what makes you weigh what you
weigh., T H you REFEH ‘KR R, MEEZ # “A
1”7 , LT people, AMALRXBAER you HitiFH
“BRAIT . ARER YR7, ATEIERR A7, R FE?
H&, XA BB A what, HAEXRRE . XMHHESwhat
fE that which ##; % —/41Z38 the thing which, ¥ =4
BI&#R the weight which, WAIZEBX E H %4 F Gravity
is the thing which makes you weigh the weight you
weigh, LIS “R#bOE10, ERITAERNFEB WE
'7®” ,

. -wthe earth does not pull the kitten to itnearly
as much as it pulls a big rock..., nearly EHE 1 # {E
almost %, B not B far from, not at all #&, }ﬁ‘
FRMEER., WREXMER “ﬁﬁﬂ?ﬁd\ﬁ%‘—a’lﬁ?ﬂﬁﬁ??
Mo KELBHAK? , Ftnot-nearly HHY &
SEBEFEHER, XEMoot--nearly..-TER “Hi R” ,
BB “HIRX/DEHFIIRA (R “IIL” ) VAR~
Hroeweoe XKALBaKk, Rt not - nearly iﬂ note.at all-..
ERHELEEFRAA: not-nearly [FERE (EEERA) ,
A (as) much(as); Tinot--at all—EHEshid,
MAXE ZBHH...you would not be able to talk or
shout or hear anything at all,

6. -wyou would weigh ten or twenty times as
much as you do now if you visited them. X4 H &
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do X% weigh, W B REH, BELKRY “NR3A” L
Ry CHEIFEE” , HK, if you visited them AT g £
e MER You do now, BN visited EiFHE, R NE
PES, T do M B W £ Bf; if you visited them & 1§
would weigh,

7. You could not run or jump rope or swim or
drink an ice crcam soda. Or Ji7E not [FH, H 4 F
and not; XEK =/ or #HYTF and could not, LA
RN “RARESH, %%‘%ﬁy ﬁ%iﬁ?ﬁh E}E%‘“&“W%ﬁ
WHRIT” JWEE CREE” RN “IRARERH, AREBRA, T 8B
WK AR " S F— B YA Without gravity
there would be no air and no sound of any kind X—
A1, 3XBH no air and no sound A 4F no air or sound,
M or BAEEMBENTEN “RE” , MAXB B F B
If you put a marble or a pebble or anything else-.,
&N “%ﬁ’(ﬁﬂ—‘ﬁﬁfjﬁ'ﬁ?, jﬁ&'ﬂiﬂﬁff@ """ 7o

8. Why, you could not even Walkl EARRE— A0
4], TR A8 why A2 R/ESEFRRIFE, Hit A 68
BR CRFA” , TRBREUE, BrUER “@75’ PR%E B
AT o

9. --- you would not be able to talk or shout or
hear anything at all , 3X %] H1fJ not..at all B &
hear, WM talk Fshout, FTELIREEEN “FBRA K
&, WK, RAEARRIEREE” 3 KK, AP BB A or
TE not ZJ&, iﬁ.ﬁ‘ﬂ;and not, FRNEBEHZEE “K”,
B WA “ﬁ"lﬁ.ﬂﬂ:ﬁxtﬂﬁ, HU@THZ’. tEWfZ:@JEnﬁ
T . BXHE “EZF” EE “UF A & 2 W, ﬁ A “HR
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A” WERIREHEM “misk” F “BrE)” 5 sib, £ MY RE
BHE A7, BREWELILENH,

10. Without gravity there would be no air and no
sound of any kind . XA K of any kind H{Eifisound,
TAREBEIE air, HAFETUAEMERNAEE, MER
RE—F. Bit, —MEMEESTEHSEERH—BS,
RENASY, FERBETXHHTHENL, YREHFL
BHRAR KA S ENEE S R EAY T EHERBAN, XE
UEEENE,
B E

FEBHEZELG G T

FeE A X B —BP a big rock which is much too
heavy to lift X4, WRFHECH “ALBEEKE”,
PIFABKERTT, B t00--towm S M EHRTBIYI& S 24T
so Cheavy) that (one) can’t (lift the rock) ,FFLIX B
HHEER “RRERRNE” , RIFEY “BEEEARRR” BEH8
Fiik &, |

H&K, AXHE—BFTEHXHE—~4 Some worlds have
very little gravity, H i little 7 24 “N , HE
B not much ff, B BT F X “BhH 47, W
He knows little Latin, ®#&N “f&TE%J«‘{ZTF‘L”
BrEl,Some worlds have very little gravxty &T%yy “H
‘E‘E:fﬁ&ﬁﬁ‘/é?lﬁ” o REMTPANRENNEESTER
XE, EERIE too.-to.-Fl little, Hih—ERMHIF &£
HRZRTHANBENE,



MORE COMPLEX ATOMS‘*

The hydrogen atom is the simplest and lightest
of atoms., The atoms of other elements are more
complex and heavier. The actual weights are, of
course, exceedingly small. It would take 754 mil-
lion billion billion atoms of hydrogen to weigh a
pound *7

The next element above hydrogen, as we go
from the simplest to the most complicated elements,
is belium ®’. Helium, like hydrogen, is a gas.
It is heavier than hydrogen because its atoms have
more particles in them than the hydrogen atoms
do. Next to hydrogen, however, it is the lightest
substance known on the earth.

The nucleus of a helium atom contains 2
protons, while 2 electrons circle about it‘*', But
the helium nucleus contains two other particles
besides the 2 protons. These other particles, while
they have the same mass or weight as the protons,
have no electric charge. Because they are neu—
tral electrically, they are called “neutrons.” Neu—
trons are of vital importance to atoms, since they

overcome the natural tendency of the protons to



fly away from one another.

Just as there is always a powerful attraction
between two unlike electric charges, so there is a
powerful repulsive force between two like electric
charges‘®’. Two electrons brought closely together

will fly apart. Two protons brought together will

also fly apart if neutrons are not present to
hold them together. The neutrons supply a sort of
binding force, or nuclear “glue” to hold the two
protons together in the nucleus of the helium atom.

A neutron has approximately the same weight
as a proton. Thus, with 2 neutrons and 2 protons,
the helium atom weighs four times as much as a

‘87, On this account helium is said

hydrogen atom
to have an atomic weight of 4‘7' ., The weight of
the electrons is negleeted in this calculation, since
it takes 1, 840 electrons to weigh as much as one
proton or one neutron.

If, instead of 2 protons, the nucleus of an
atom ‘should contain 3 protons‘®’, we would
normally find 4 neutrons in that nucleus. This
combination gives us, instead of a gas, a solid——
the metal lithium. Three electrons normally circle
the lithium nucleus. The lithium atom, with 3
protons and 4 neutrons, has an atomic weight of 7,

Next come the elements-w beryllium (atomic

weight 9); boron (atomic weight 10);carbon (atomic
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weight 12)'*’: agnitrogen <(atomic weight 14);
oxygen(atomic weight 16); and so on. Each atom
normally has the same number of electrons re-
volving about the nucleus as it has protons in the

nucleus.

* 11



