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hear that *th^u^nd^è^i^? roll^* *^4*^1.^7

^*^*^*^*^*^*^*

^"What makes it th^under, *Dad^-dy?^"

It ̂ was my small son, Bob^by, speaking. ^Practicing his favor^ite indoor
sport of asking questions. I knê w the que^stion was coming as we^'d had one
of those rare Winter thunder storms about sundown and it had left him with a
flock of questions to ask̂ . Then, too^, he reme^mbered my wê ek̂ -old promise to
go into the matter of tĥ under and lightning at the fi^rst opportunity. Bob̂ '̂ ŝ
a lad who misses few opportuniti^es to ask questions. You folks out there
know the kind I mean.

^From the look on her face, I could see the Missus wouldn^'t be e^ntirely
deaf to my reply, either. Shê 's as interest^e^d in the weather as in fire sales,
so every time I make a weath^e^r talk for tĥ e boy, I speak for her toô .

^"^Well *^«, i began wisely, and took a couple minutes more to scrap
the last spoonful of ̂ dessert from the dish. Stalling for time, you know. This
"ŵ hat makes it ̂ thunder^" question isn^'t e^xactly an easy one to an^swer.

My wife finis^hed her dessert — folded her napkin neatly ^— and waited.

Bobby had finished a second helping and was ready for action. He likes
a bit of interesting conversation ̂ after his meals. So, ̂ "what mâ k̂ es it thunder?̂ "̂
he repeat^ed,

^"Daddy probably heard you the f̂ irst t^ime", Mother said,
of ti^me. He doesn^'t think as fast as I do, ŷ ou knô w".

^"^Sive him *plent^j

*"Ha^J Ha.1 "̂ I laû ghed̂ , ̂ "^Why don^'t you ask yô ur mother what makes it
thunder, son?^" Thê n I decided to ansŵ er his question myself.

"You see", I began^, ̂ "i^n orde^r to ̂unde^r^st^and why it thu^nders, you must
first knô w why we get lightning. I^«11 ̂really h^ove to begin with lightning,
then. You^'ve noticed that tĥ û nder ̂ ato^ms uŝ ually co^me when the weather is hot
and sultrŷ . ̂ Now and then we get those ̂ storms, h^owever, ̂ even in the winter
time. But not во ofte^n. So, when tĥ e air *i^e hot and sultry — and has ̂ bee^n^
for ^several day^s ^— tĥ e great blû e vault of the ̂s^ky become^s spotted here an̂ d̂
^the^re with great mountain^s of *cloud

t̂
 These are called s^ummer cumuli ̂ and t̂ hê ŷ '̂ r̂ e
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snow-^white on t̂ he s^unlit side^s â nd bl^ue ̂ g^ray ̂ on the sĥ ady sides.
If you ^watch these clo^uds close^l^y ̂ durin^g the *sun^n^j^f *d^ay^< ̂you^'ll find *t^Hat one
of these vast *wo^olpack cloud masses ̂g^rows faste^r *^ih^a^h *i^t^Si *hei^gh^b^f^l^i^'^S and,
raises its great ̂ billo^win^g to^p miles above the *surfa^ee of̂ - the ea^r^t^h. Befo^re
long, rain begins to fall.^"

^"At first there *isn^'.t ̂much rain11^, Bobby b^roke in, ^"huh ^Daddy?^"

^"Yes^", I ans^wered ̂ him. ̂ "But ̂ when the r^ain starts fallin^g, everything
is changed. It^'s like a great circus that performs for us in the sky. It
was all calm before but no^w everything is ̂ wild and strong and wi^ndy. The
peaceful, be^autiful summer *^eloud becomes a black, mad tempest.

^"Have ŷ ou noticed that as soon as the rain starts falling, the *toweri^i^g
*clm^id reaches its greatest height?. And have you noticed that the wind seems
to pull out from this cloud a great curtain, thin and dark, that e^xtends fâ r̂
ahead of the storm?^"

*"I_ have", said my wife.

^"Well, that^'s the messenger of the thunder storm", said I. *^r^tlt pre^-^
cedes the storm and its ̂ white color soon changes t^o darker as the ^Mack clouds
roll up behind it^. The sun is hidden. It is very hot. But the cloud shades *•*
the sun and makes it actually cooler than it would ̂ be otherwise. A great
stillness hangs ove^r the earth^,^"

"You feel like something is going to happen and you don^'t know what",
ŝ â id Bobby.

^"That^'s it^", said I^. ̂'^'Then, if you^'ll look into the dense part of the
big cloud, you^'ll see fl^a^she^s of lightning tearing throu^gh. Then the faint
r^umble of thunder is h^eard. ^As the storm comes on, you feel a soft, cool
breeze blowing directly into the c^aning shower. This soon passes and a strong,
*o^utblowing ̂gale drives dust and leaves before it as the storm approaches^.^
Big drops ̂ of rai^n patter on the leaves and tap-tap on the roof^. Perhaps a
little hail clatters down. Then the rain comes in driving sh^eets — the *lightn^^^
ing flashes — the thunder roars. Soon the worst is over. Half an hour, per-
haps, and it is done. The clouds grow thi^nner. T̂ he ̂th^under echoes off into
silence. The rain stops and the sun shines thr^ough the clouds onto a fresh,
green earth. There's a refreshin^g, cool zest in the air. ^A rainbow arches ̂ a^
beautiful bridge over the hori^zon over which *com^f^e the fairies of fai^r weather.'I

"But what m^akes this thunder?" my wife i^nsisted^,

^"I see you must have it", I returned, ̂ "so here goes. As I told Bobby
^a minute ago, we must ̂ begin with the lightnin^g. So he^re^'s the theory m̂ any
scientists accept. I^'ll go slowly.

"To *h.^g^ve a thunder storm in the first place, the air must be mo^ist,
h^umid^. ^Ne^xt, this water must be ̂ got out of the air in the form of rain. Tĥ at
i^s done by forcing the air up to higher levels. Here^'s how that *'s done^. In
a thund^er storm, there's a powerf^ul *upr^msh of air in the midst of the cumulus
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c^lo^ud I mentioned a short while ag^o. T^his upr^ash of air is ca^used ̂ by uneven
heating^. ^Warm ai^r e^xpands and ̂ grows li^ghter — then rises. See? It^'s usu^all^y^
very warm before a th^understorm. Now, the heated soil heats the air ne^xt to
it. This air expands ̂with the heating — beco^mes lighter — and rises^. ̂ The
lighter air is thus pushed to high levels. Any slight breeze causes a great
*distu^f^rban^ae i^n ̂ the different air layers. I^n fact, a great stirrin^g go^es on
as the warm and cold air change places. T^his is the force ̂ behind a thu^nder-
storm.

^"But this warm air, rising, has to exert a great force against the cold-
er air above it. This force is equal to about ̂ В to *l^U pounds per *squa^te inch.
The expansion of the ̂ warmer air against the colder, requires a lot of w^ork.
As the work is done, the ̂ «armer air grows colder. And so the war^m air soon
cools to what we call its dew-point. At that point, the water in the air
no longer remains as vapor*. but condenses and becomes raindrop^s^v

^"Now scientists say that as the water vapor condenses into rain, the
water loses its heat of vap^ori^zation^. Bobby won^'t understand that. We^'ll have
to expl^ain it some other ti^me. So let it go for the present. Now, all the
inner portion of the great t^hunder cloud is warmer than the air at the same
level on the outside. This makes a sort of heated chimneŷ . And up through
this chimney, the air rushes with great speed and force.

"Then rain forms in the towering cloud and cools the lower air through
^which it falls. This cooled air drops to lower and lower level^s. Soon it fal̂ le
to the earth as the dust^-raising gale I ̂ mentioned before. The cool air that
comes down with the ra^in, rushes f^orwar^d on the ground as a wind, and stays
down. The warmer air that is driv^en up, becomes the forward portion of the
storm^, furnishes the rain, and stays up.

"Now we come to the lightnin^g. I told you that the cloud is a great
chimney thro^ugh *w^bich great cu^rrent^« of air rû sh upward. I also said that
rain is formed in this cloud, didn^'t I? As these small raindrops are ̂blown
hither and thither in the cloud, they contin^ually meet other drops, ̂ join, and
b^ecome larger. These drops are broken up by collisions and by the ̂wind^, and
at eac^h breaking, small drops are torn off. These tiny drops are blown to
higher levels. It is known that this breaking up of rain drops electrifies
them. Th^e larg^e drops are ch^arged po^sitively, and the smaller drops, ̂ n^e^gative^l^y.
T^he big drops, with their positive ch^ar^ges.^gather together because they are
heavy, in the lower part of the cloud. The tiny, ne^gatively char^ged drop^s.
are blown to the upper part of tĥ é cloud as spray. As the charges grow, *a!

^great force tends to bring the op^posite charges together. Tĥ is ten̂ dency to
di^schar^ge — for the ̂t^wo opposite ̂icharges ̂to unite — grows greater and greate^r^
until finally we g^et/spark of lightning. Thi^s flash pas^ses, usually, between
the upper and lower portions of the cloud. The flash sometim^es passes to the
eâ rtĥ . Lightning usually lasts only a fraction of a second. Someti^me^s it's
flickering^» because there are a n^umber ̂ of dischargee following each other alon̂ ĝ
the same ̂ pat^h. The flow of elect^rical current is short, but very powerf^ul —
so^metimes'tens of thousands of *amp^srs. Its pa^th through the air is often
^several miles long, but very slender. Some scientists believe that even the
^greater flashes are no thicker than a lead pencil^,
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^"T^he dis^ch^ar^ge.^heat^s ̂t^h^e ai^r ^s^uddenly to ^à ver^y high temperat^ur^e^. ^It
^also smashe^s the *ai^t^f atoms ̂t^o ̂piece^s^, ̂Th^i^s *^tau^a^e^f^e ̂a gre^at e^x^plosion — or1

an *outbl^ow of air ̂ —^* all ̂alo^n^g the p^a^i^n of *^ih^e *ligh^t^r^ti^ng f^lash. This *e^x^plosior
*^äets the so^und ̂ w^aves we call thu^nder in motion".

My wife had been listeni^n^g carefully a^nd ̂ with interest. But everything
h^ad ̂ been so q^uiet — ̂ whi^le I was tal^kin^g — that ̂I- was suspicious^. Loo^king
over to Bobby, I saw he was fast asleep.

^"He went to sleep when you got talkî n̂ g a^bout hot and cold air. H^e could
not understand that, and so took the short^est ̂ way out,^" said my wife sweetly,

*, *"^Df course the poor little chap cou^ldn^'t understan^d it^", ̂said I^, ^"He^'^s^
too young yet for that. ^Guess yo^u^'d better put him to *bed^^ ̂anyho^w. He^'^s had
an e^xcitin^g d^ay",

And^, as mother prepared to take Bobby ̂u^pstair^s^'to ̂his^-roo^m^* I foun̂ d the;
evening paper and prepared to give my full att^ention to the day^'s^'tidin^gs^». *.
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