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IR0y FEDHREER
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 frip when we go roller skating or play

1)

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
37 o

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 gravitys 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 I 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 1ift‘®>. 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 ¢8>, 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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1, Gravity is the strong force that makes us fall
down if we trip when we...skip. X W H ) £ 4 £
Graitvy is the strong {orce; that makes us fall down
BENEEBMNA, Bififorce; if we trip when we .. skip
BAFERENE, B4 TP0EESHELs, 9 when we
~eskip EAMRENE, B trip,

2. Baloons, being lighter than air., are held up
by the air ... XAFAI1AEIE being lighter than air
ERER, SEFENHUESEBHRR-", FER “RIR

3. --they float on air the way a boat floats on
water. XAPH the way BAFRE, ENEHEHAEET in,
fithe way /5 X 4B T in which, FrlinRinyg mk R
#3F, W K...in the way in which a boat floats on
water, AXFREWAEKthe way BEXFRE, WE=

050



Brpfy...because the earth pulls them to it,the way
a magnet pulls..; FHE . L EBF B H...and it clings
to the earth just the way everything else does,

4. Gravity is what makes you weigh what you
weigh., AFH you RREBER “K” RN, MRE & “A
17”7 , YT people, HHEAXPXERAEN you HE #FH
CERAT , HEER YR7 , WATELER AT, R K7,
HWK, xmhHE®E A what, #HEXRRRE, XFHHERwhat
1€ that which ##; £ —AIZH# the thing which, F =4
BEAK¥E the weight which, WA EBXY L H 4 F Gravity
is the thing which makes you weigh the weight you
weigh, FTEAER “Rup0510, BERIOIEFRNFFEVE
B’

---the earth does not pull the kitten to itnearly
as much as it pulls a big rock..., nearly ZEHE ] &t {E
almost &, BH not EHIE far from, not at all &, H
SR &, IR AT “HERXE N 1 R BT S
Xf—BR eeeeee KALIBAK” 5, FRXfnot--nearly - HHY &
YEFENHESE, X BEfnot.-nearly..- TR “BA R” ,
BIWBO “HERI/MERIIIRA (R @R ) BAEX—
b2 SIS KALIHAK, it not . nearly “F not.- ‘at alle.-
AERELEAXIN, not--nearly FHERIE (KEPAEF) ,
A AR H (as) much(as); Winot-.at all—REMishid,
MAIE _BhRy...you would not be able to talk or
shout or hear anything at all,

6+ --you would weigh ten or twenty times as
much as you do now _if you visited them. X% i
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do R# weigh, & AEE, EELKNY “RaE” L
BRI AEE” , HK, if you visited them ATA] §E &
WEMER You do now, BN visited B ER, £ RN E
MES, T do W & I & s if you visited them & 1§
would weigh,

7. You could not run or jump rope or swim or
drink an ice crcam soda. Or fA7E not J§ T, M 24 F
and not; XBEH=4 or HIMYT and could not, FFLLR
REREy “ORRREFRIE, BUEBRA, sUEUK, SEB—HKE
WHIT” JNEHE “Tﬁﬁ” ,ﬁy‘] “'fl’J’\TAEﬁﬂﬂ Tﬁﬁﬂ%% TBE
Ve, BB R " A — B ¥ A Without grauty
there would be no air and no sound of any kind X—
), 3B H no air and no sound # %4TF no air or sound,
i or MEBEMBMRAEL ‘RE” , AXE—B 0
If you put a marble or a pebble or anything else...,
B CERFE-RETIRERT, AR IR 7

8. Why, you could not even walkl XA R— AN
Ay, MARRNA; AP why REBERRAE, Hib KX
B “Hftar , TRBIA, FUEN “EF, HEH s
RAETL7”

9. - you would notbe able to talk or shout or
hear anything atall , X /& H# not...at all A{H B 1iF
hear, & talk Fishout, FTEAARREERN “ KA S
&, W, WRATREUEMAE” , K, b B WA or
f not 2J&, XM MTFand not, BRUBHEE “F”,
BB “ROBAFPHAHIE, MBS, BIARUEME
' . PR CRA” BE PEARH IE” 2 W, £ R R
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A7 WME R CR” FOCITE” 5 tAh, 7E “mmR” JRIE
BE R, BEMELHLEHAS,

10. Without gravity there would be no air and no
sound of any kind .XAH K of any kind R{&#fisound,
AERE B air, HNAERUASHERNES, MER
HE—F. Bit, —NMBIHEAEBNS ©F XM~ R4,
BE LSy, EEMREETXMAAFRE L, MR
BEALSASHMEEIRILA TAELERAOALE, XE
PR EEITE.
8] iF

FEFHAL X EX G HF

FeF A X BB a big rock which is much too
heavy to lift X4], MRFNEEM “ALEEKKE” ,
RIFHKERT, B t00-tow X EEEHBIYI & L A0 % F
so (heavy) that (one) can’t (lift the rock) LI X B
SHER “BEERE” , REN “ERELREER” BEXH
Bk o '

HK, AXHE—BHEHFXE—4 Some worlds have
very little gravity, 3 H8 little o ¥ K <N, HE
EWAE not much %, HFE WA FEHBAHZAH7, M
He knows little Latin, AN “ A LR T E” .
B LL,Some worlds have very little gr.avit.y }ﬁﬁj’i%%] “H
%Eﬂ?iﬁﬁﬁ‘%%’lﬁ” o WIEMFHANREATNSEREE
X, EHEAI too-to..Fl little, HAl—SLRERWHF 7
HE&SRETHARBIENE.
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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 27}

The next element above hydrogen, as we go
from the simplest to the most complicated elements,
is helium ®*’, 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
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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
hydrogen atom ‘®’. On this account helium is said
to have an atomic weight of 47, The weight of
the electrons is neglected 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 beryllium (atomic

weight 9); boron (atomic weight 10);carbon (atomic
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weight 12)‘®’; nitrogen (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,
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ARTEEER. BRMET. HbcEWETF B &
#, MHBE, YR, BFHLRERERER/D, & B 154X
0N BRFAF—HE.

MEEARREHOITCERTTRE, B2 T £ £
. AMA—5, wRAK, AREE, BAEARTFEFRES
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ARTEAEERANET, AR BRTHA K EH®. B8
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ESFHA R ERZ AR AEEEBARE 1 —#,
WAHBEMEEZE, b FEEBRRKNER I ET—ERNFHEA
BFXECEAEL BT -ROEANRT WRAREP FIEE%
FE—RBWIE, WS CEF X, P FEEAT—FSE S, Rk
B K7, BEARTRBNFPARTERSE—R,

FFHERMRFREMEE, AETHTEER P FM
AR, UBREZAFETHONEMG, Biil, ENETFERY
4, EXTUES, BFHERLERTAITE, H H1,840
TETFHERAMYST - MRFE—-RTHER,

MB—ANREFE, RETHEHAMEE AR THIE, RIE
WHATE, RIMEEXANREFEHEANA ST, XF4
AHBNBRGRARRE—FUR, TR —MHER—SRE T,

0120



EEHHENRT, A4 ETHEEERRE. ERTEAIGSE=
AMRFHEAFTF, EHETERET,

BLTHITEEFAERETREN9); MUETRN10);
mETFEM12D 3 B RFRRIWD ; & RTENIS &
%, EEFHEAT, 8SMNEFPESREFEREEWETHE,
ERFEFHEFHREHR,
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1. &3 HRBMore Complex Atoms HHj more REI
i, B Micomplex, more complex B Fiflcomplex ) LE % ,
XFRHER more MIBIFENHE” WALl #F R “HmM” X
BHER ‘“—BERARNGET . NEX LR, more #7
FEEZE , B atoms MRIFHE N “BELERHETF” ,
BE, NXENAEXRE, NE “—BEEERNE 77, flm
BB —BEPHE _HThe atoms of other elements are
more complex..-, BIEBAX Ko

2. It would take 754 million billion billion
atoms of hydrogen to weigh a pound. XAFHIitEER
Fi&, EERIFEER to weigh a pound, £AWAKA To
weigh a pound\would take.--hydrogen,

3. The next element above hydrogen-.. is heliume
XHEE above RREEFEFNVUE” , BAFLRERBER B T
#,/]% above hydrogen HIZERE “HE4FEE K7 LN
ﬁ%%.ﬁﬁ%@]ﬁiﬁ@ﬁi‘%%vﬁ@ﬁi%ﬁ“ﬁf@ﬁflﬁ%%
A, R CAZERTEREA .
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4, The nucleus of a helium atom contains 2 pro-

tons, while 2 electrons circle about it, ... These other

paritcles, while they have ‘- have no electric charge.
# i while B FE“ZE RIS #%, EXFAHMBHEA while
WAL AL AN F, B—OHH whilefk “T0” #, B

BTATXHE, WAL, BTa9 8 whileff “BR” ],

5. Just as there is always'* so there is---electric

charges. Ascesore N RERE B, RIE B A eeeee- FrLheeeres”
W, THAE R — A #; XEMjust ARIMBRE K, just
as *** so ...ﬁ]‘i%jg “I}}jm ...... ._.#’ ...... m ...... ” o

6. Thus, with 2 neutrons and 2 protons,the helium
atom weighs four times as much as a hydrogen atom.
A with MRS, EXAPARER KB, FEE R
“BRFHTAHERANPFHERTF 7 . AXBEHEZBRPE
ﬁ?@ﬂﬂﬂ@;’:ﬂ The lithium atom, with 8 protons and4
neutrons, has am atomic weight of 7, XE B with #
£ “ER” %, #%h “BETFHEIEHE " .

7. On this account helit;m. is said to have an atomic
weight of 4 .3X% FHY is said B¥sHIBES, MBUCHES)
EA, MM T On this account people say that helium
has an atomic weight of 4 ,FfEliFN “H it (%{I:]) iﬁ.ﬁ,
AWMRTERI A7 . HIEHRXP is said JFH B by people
LA, BRIGE, “Af7 o “RMN7 BRI,

8. If , instead of 2 protons, the nucleus of an atom
should contain 3 protons.... XAIHH instead of 4E in
place of %, HEATETERIGE “R” . HEAERT & X
“REB” , WA HFE A", M 1 will go instead of
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