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A Sun Spot Is Like an Enormous Electric Dynma-
me. Its Tremendous Whirl Generates an Enormous
Magnetic Field, Just as the Whirling Armature of »
Dynamo the Same Size Would Generate.

By Professor Garrett P. Serviss.

HE amazing vagaries of the
weather durlng the past few
moenths -— devastating floods

first in the old world and then in
the new; a warm Winter in Alaska,
such as has never been kuown there
before, colnciding with a severe
Winter here; an unpreeedently early
and abundant release of the leebergs
f~om Greenland, and thelr disas
trous Invaslon of the steamer lanes;
A late Spring In the United States,
with sudden snd violent chunges of
temperature; snowstorms in March;
cold and warm waves abruptly fol-
lowing each other in April and May;
thunderstorms in early May; a
geries of terrific tornadoes sweeping
whole towns to destruction In the
West and Southwest — all these
things reawaken Interest In the
question of the Influence of sunspots
upon the weather. luoterest that in
omphasized by the faot that oute
bursts of such spots have lately oo
curred, 1o which some observers al-
tribfite all this unwounted atmos-
pheric disturbance,

Some go as fur as to aver that
thay can predlot great storms and
weather changes by means of the
epots on the sun. Among these is
Father Picard, of the Sania Clarm
College Observatory, Callfornia, who
ascribes sunspots to the Influence of
the larger planets. Inasmuch as the
positions of these planeis can be
foretold, and Inasmuch as thelr ar

rival at certaln positions ine thelr
orbity Is alleged to exert an In
fluence upon the sum, leoding to
makes spots burst oul. the possi-
bility of predictions like those thai
Fatber Pigard and others have made
cannol be denied, provided tha: we
grant thelr assumptions. Futher
Pieard chaims that his past predic
ticaus have heen verified * to the very
date,” and he makes another series
for May, and suggests that one can
be made for Jube, based on “a great
solar manifestation” which a French
amronomer has foretold flor that
manth

In view of these things |t becomes
highly Important to review what the
leaders In astronomy have learned
and believe, concerning the influence
of sunspats on the earth

Firdt, what are sumnspota?

Recantly it bas been discovered
‘hat sunspots are vortexes, n which
the whirling motion carries matter
from tHe surface outward They
have been likened to watespoutls at
sea, the trumpetshaped part beins
at the top, and the material within

whirled apward
there s o great variet
ced in the sun, such as ir
siiicon, sodium, co .
magnesium, and in short almoes
every element kuown 10 us on th«
earth. and since these substances
R violent frictiors!

currents are set up, which, In tum,
proeduce in every sunspol & gigantic
magnetic field A magnetic field
means a space within which lines
of magnetic foree are in action
Thus a supspot might be regarded
as resembling a tremendous d ynamo,
creating electric currents of ' un-
imaginable power,

Everybody knows that a dynamo
consists of two essemtial parts—
first & powerful electro- magnet,
which creates around its poles a
magnetie feld, and second an arma-
ture, consisting of wires wound
round an jron wheel, or a cylindrical
core, which s camsed 1o rolate
rapldly in the magnetic fleld. The
change iu the numbe: of lines of
magnetic force flowing through the
eolls of the rotating wires sets up a
current of electricity In the colls,
and this eurrent can be led away by
other wires into an external clroult,
by which lnmps way be Muminated
or mechanical work done. In sbort,
the dynamo ls a mucbhlne for cen.
verting mechanical energy into olee
trical energy by means of electro
magnetic induction, and the elee
trical energy thus produced can be
furned back into mechamical onergy
to be utilized in a different way and
a different place from that id which
It was first used. While It Is In the
form of electtical energy It can be
carried long distances by wires and
rechanged into mechanical

onergy

This Magnetic Force Given Off by the Sun Spot
Is Conveyed by the Ether to the Atmosphere
the Earth, Thereby Disturbing Ita
and Causing Violent Storms and Periods of Unus.
ual Cold and Heat.

Jcience’s Newest Discovery That Solar
Cyclones Cause Our Floods, Tempests,
Late Springs and Other Unseasonable
Weather and That Their Effects Can
Be Predicted Weeks in Advance Is
Explained by Professor Garrett P.
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HOWTHE SUN SPOTS

American-Examiner Greal Britain

Astronomer \BIaRe

at the place where it s needed to do
work
Now,

friction of different
brushing agalnst one another, and
then vast currents of electriclly are
wot up by the whirling of great quan
titlen of matter In this maguetic
fleld, we have a kind of

small

as of Vesuvlus, when electrical cur

rents are set In motlon and tremen-

dous discharges of lightning oceur

Thus, it Is oot difffeult Lo account
for the faet that the sun, when dix
turbed by the outbreak of great
apots, becomes a contre of Immense
eleotical distyrbance. But the pnext
queation is, How s this disturbance
trandmitted to the earth? The qur
reat produced by & dynamo is led
away by wires, but thers sre no
wirey betwetn the sgeth und the
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One of the
First Photo-

graphs
Taken of the

it would appear that in &
sunspot, where first u tremendons
magnetic fleld is produced by the
matesials

natyral
dynamo of the most gigantic power.
Something of the same kind appears
to occur (though on & Telatively very
ale) '8 voleanic eruption,
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Eub. That the wolar disturbances

whould create around the sun an
elect=ie flald sufficlently extensive to
involve the earth at a distance of
D3,000,000 miles, or that this feld
#hould act upon tha earth by indue
ton at such a distance may seam
Incredible. Byl the difficulty may
be explained In this way

The experiments which led to the
invention of wireless telegraphy
have taught us that whien an elec
tric discharge tukes place, as when
4 spabk ts caused to leap from o
conductor, electric waves are ot up
In the ethe* which speed away on
all sides with the veloclty of Hght,
186,000 miles per second The
electrie waves that we are able to
prodiuce travel thousands of miles
in the fraction of a socond

Now, it Is kmown that in and
around sunspots tremendous elec
trical dlscharges must frequently
oteur, intomparably more powerful
thao any we can produce with our
petty Instruments And some of
these solar outbursts have been

caught In the aet of darting thelr
waves to the earth

Everybody tms heard of thenorth.
ern lighta, or the asurora borealis,
and many have seen these sirange
phenomeaa, even here in New Yark
Around the magnetic poles of the
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earth thay are of constant oecur
rence, but they become vislble Iu
the temperate sones only when the
earth's magoetlsm Is greatly and
violently disturbed. Such disturb-
ancon generally ooccur colncldently
with some sudden outburst around
A blg suBspot. In fact, It bas
pow cume '0 be tecognized that the
associntion of sunspots with the
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aurora borealis (8 of the most jotk
mate charscter, and that whenever
the average aumber and sise of
sunapols Increases, as i1 does poriod-
leally about every aoleven years,
the number mpd brilllance of the
surogpl displays Increase also. When
there are few punspobi there are low
RUrOTA®

We may pleture this action (o the

lmagination I this way: Oc one
side we have the sun In & state of
Intense electromagnetic actlvity,
owing to the outburst of sunspots.
On the other side we have the
earth. [tself a magnetized body, and
surrounded by an atmosphers
whose eloct™ic condition s subject
o the slightest disturbance A
specially Intense outburst ocours on
the sun, and elsciric waves start off
iuto spmce, crossing the 93,000,000
miles to the earth in about elght
minutes. A telegraph operator on
the earth bappens to be seated at
his instrument sending a dispatch.
Suddenly It ceases to work; then
sparks of fire leap from it, and be
starts away in glarm. The impulse
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CONTROL QURWEATHER

This ploture wos inken at Me. Wile
aen L iy, € It *h
gigantio sumapeta circling the cqua-

ter. 'The white clouds are ealelum
vapors 8t enermous fempersfure,

from the sun has arrived and sst up
wild currents upon the earth, which
flow Inwiesaly through the telegraph
wires. AL the same tline the sky in
thoe north begins to flume. Great
sheets of lambent firo, sometimes
colored red, wave and flloker in the
iky, obscuring the stars with thelr
brilllance. Vast glowing columas
Appear to rise from the northern
horizon in the direction of the
carth’s magnetic pole. In the senith
a shining elrelo makes s appear-
ance. appearing and disappescing s
by magie. Huch a disturbance may
last for many hours, and the tele-
graphs and ocean cables may be In-
terrupted all over the earth. This
Is called & magoetle storm, and
there can no longer be any doubt
thal its wource Is to be sought in
the win,

The question, remalos: How ean
sun spots affect such things as
winds, rains, storms and warm and
cold waves? A maguetic storm Is
not & stofm [n the ordigary meaning
of that word. But it has been ob-
served that clouds are more preva-
lout In times of great suroral ae
tiyity, and this gives a clus to the
miunsr in which electrica) impulses
from the sun may directly affoct tie
general state of the weather. The
effect of electric discharges Is to
“loaize™ the air through which they
pauss. This means that (nconcely.
ably minute centers are formed in
It which bear a rharge of negative
ecirieity, and these negatively
cosrged “corpuscies,” sw they are
called, become centess of condensa-
tion of molsture
the alr as to clearness or cloudiness
may be afected by the electric
waves fmanating from the sun

The condetuation of the molsture
sotn up other sctivitles, Alr cur
rents are produced; differences of
barcmetric pressure result; winds
spring up: cold ajr s brought Into
lemperste regions from the polar
aréas, fesulting in a cold wave; or,
as & final result of the electrical
changes, warm ulr flows over coldes
regions, and (hus an extraordinary
melting of ice and snow s produced
in hlgh northern latitudes.

The latest sun spot maximum,
that Is, the period when sun spots
were most numerous, occurred In
1806, We are pow at a polot in
this eycle when the spots of a new
period are boginning to appear, and
it wsunily bappems that at the be-
ginaing of such a period the alectro-
mageetle ellects of the sun are most
noticed. As a whole, the tempers-
ture of the earth is lower at the time
of maximum sunspottedness, but at
such times continual and sudden
changes are golng on which pro-
duce similar chasges on the earth,
The result (s the production of e
truordinary storms,

.

Thus the state of.




