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The present year will be memorable In the an-
nals of astronomy. besldes the great tremalt of
Venusthe phenomenon of a total solar eclipse—
probably the most favorable that can take place
during this century—are among the celestial
pvents toward which sclentific attention has been
eagerly directed, There are many grave problems
of solar physics which, from tlme Immemorial,
have been uncer discussion, that can find solution
only in speciroscopic examination of the eclipsed
sum. Although the coming eclivee Is Dot so rare
aud so excliing an occurrendce as the recent trans
sit there are pecullar circumsiances which lnvess
1t with apusual interest and importance,

One of these (s the Mot that 1t will be obaervable
poly at & small number of land stations, and these
e mosatly in the Indo-Chinese peninsala, witbin
the little Kiogdom of Siam. In this anclent na-
tlonality conrt astrologers and prognosticators
have Leen long employed at trivial remuneration,
and formerly were severely castigated on the fall-
are of their predlctions. By toe roughest and
erudest methods the Slamese astronomers-royal
bave been In the habit of caleunlatlng eclipses.
Anc to them, wo may well imagine, the greater
sclentific perfection of their European breihren,
coming Io their midst with the most magnificent
and modern machinery of the star gazer, will be
AD event more lmpressive tham the eclipse itsell
Altnough the phenomenon soon 10 be observed is
pow among civiized nations one o! sclientific in-
terest ratber than popular terror, it bhas by mo
meana lostiis Induence ou the uneducated massas
of men. Before astronomy had made known the
cause of ecilpses, thelr occurrence was regarded
a8 Indlesiing learful deviatious /rom the ordinary
course o/ nature. In the first year of the Pelopon-
neslan war, whon the Atbenlan fleet was ready to
#ail, & solar eclipse would have demoralized his
men nnd marred his expedition, had not Pericles,
its commander, been ab.e to explaln the mystery.
Bighteen years later an army, composed mainly of
the same highly cultured aod intellectual Athe.
Bian element, was losl from falling to move, at a
critieal moment, because terrified by an onex-
plained lnoar eclipse. History has preserved
the iusetruetive Ioecldent of how Columbus,
sorely pressed by famine, relleved his wants
and  secured the rults of his celenrated
voyage by threatening the Indians that the
noon, then riding In eerene majeaty through the
beavens, would be darkened on a certain day if
they did not succor him. DBut while toe alarm
now exclted by eclipses 18 conflned to the untu-
tored and unthinking, the many welcome such
phenomena and the world's science 18 marshalling
for mew aud more brilllant conquests in toe do-
main of astronomic discovery.

TR COMING EOLIPSE

of the sun wiil oceur on the 6th of April mext.
The centrai eclipse begins on the earth a little
southwest of Cape Agulhas (South Airica), 1n longi-
tade ¢9 deg. 19 min. 7 sec. east from Washington,
and In south latitude 35 deg. 30 min., at 1ih,
#dm. Wasniongton mean time., The drst con-
tact thus barely escapes the southern extremity
of Africd ana the central line, along which the
shagow o1 the moon (interposed between tha
parth and son) advances, runs irom southwest to
poriesst. Iis truck (8 now aimoss entirely
oceanic, pasalug southeast of Madagascar and not
quite urozing its suutheastern extremity, Theoce
also missing Mauritios, where an able body of ob.
servers copld take the feld, It Qits raplaly
ouward, crossing the Equator In abont lons
gitude 1¢6 deg. east from Wasbington, or
sbout B9 deg, enst Jrom Greenwich. It
toen strikes (Flg. 1) through 1the Nicobar
islands, lu tne soutnern part of the Bay of Bengal,
and sweeps acrosa Tenasserim, Slam and Aoam,
passing out into the Chinn Sea and Onally making
ita last contact on the open bosom of the Pacific a
little northeast of the Ladrone Islanda. The point
of this last contact 18 about 147 deg. east of Green-
wich, 1n latitude 2! deg. 12 min. north, and ocours
at about 150 12m., Washington mean time.

To give a clearer ldea of the pbenomenon ln
question tne diagram Fig. 2 18 presented. Al-
thongh It 18 partly seif-explanatory and graphies
ally shows the

IAYSICAL PHENOMENA OF THE ECLIPSE,
it may be well to notice the conditions undar
which such an ohscuration of the sun ocours. The
sclipae of the wun is caused by the interposition of
the moon between the earth and the sun, and
when the conienl shadow wnich tha Interposed
moon projecta behlcd ber in space roaches the
€a.1n, the pointa ol tha terrestrial snrface on which
it alla are completely deprived of sclar lght
aud iovolved In toral darkuness, Thoss parta
of the earth covered by the muon's pennmbra
are, however, sironded o but partlul darkness
becauss [rom these parts ounly a portion of the
light Irom the solar disk 18 Intercepted. Accord.
log vo the relutive positlons of tbe sun, moon and
earth, n variely of solar eclipses |8 presented, If
the apparent diameter ol tne monu happ-na to be
greéater than that of the sun, the obscuratlon of
the great luminary wil be total, as 1o the
&pprosching phenvmenocn to be ouserved in Blam.
I the moon's apparent diameter be smalier than
tuat of the sun. & luwinoos riog, formed by the
wunooscured portlon of the solsr disk, 1s visible,
und the eclipse la thon annular—io inataoce which
will oecur and Le obsirvable at Wushington on

tue 25th ol next Septomber, If the rmoon's occdire
In not exactly upon a stralght llno Jolning the
sunts and the oarih'a cemcre, the solar disk can,
o courde, he but partially concealed and the
cclipie (% partial; bust when the centres of the
threa orbs e on the samo acralght line, the resals |
I8 & central eclipae. The groatost possible exoeds |
ol the  junir abive tha solar  diameter. am
sean DY 0 telTeAtrial obAel vor, (s only two minates
o/ B degree, 8O thal tho groatost eciipse that can
VLD OF AU Whare oocur ean lagt only an long ua i
tukon the moon to jass over abont two mioutes in
hier oroit, or abuat 1Gur mioutes of oar time, la
Euch o gase the moon's snadow covers only a epot
sbout 180 miles Lroad, though the penumbre (or
purilnl shadow) may then durken & olrealnr spos
0u (he edrth's suriace having o diametsr ol neacly
4,000 miles,

In dygure 2 the suo's contra (S) 16 seen to be In &
siraight Lo with the inoou's cantre (M) ana tbe
eurin's centre (L), oud the reader o supposod to
b loukimg JOWL o tha eArtn'S Doriborn bomise |
phers. The ewril (markea &) W8 JOteting OB itd |

| {ron ana the other heavy metuls

axis, and, at the same time, revolving in Its orbls
aronnd the eun in the directlon (O T), and the
moon 18 revolving in lts orbit aroond the earth in
the direction (L N). On the latter's coming in
conjunction with the sun aud earth the solar rays,
striking from W toward A are intercepted by the
lunar crust, a8 also are the rays siriking from
¥V toward H. The dark shadow, or umbra,
Included between the letters A, B, O, D, s thus
formed somewhal in the shape of a truncated
cone, the base of which rests on the nearer lunar
hemisphliere. 04 either gide of the umbra, or full
shadow, 18 the peoumbra P, P, covering a moch
larger area of Lie earth’'s suoriace, extend-
ing from ¥ to G, but only with a par-
t1al eclipse of the solar lght, 1n Figure 2 the
moon I8 reprasented ad near ner perigee, or polnk
of greatest nearness to the earth, which actoaliy
and exactly occurs ou the 6ib of next April. Were
she then Lo be In her apogee, or at that part of ber
orbit mosw remote from the earth, her conical
shadow would terminate in a point above the sur-
face of tne earth and theres would be no total
eclipse, the observers \n Slam seeing only a lumin-
ous ring or auouiar eclipse. As It 18, pelng near
bher perigee, the shadow reaches
sbroonding \n dense darkness an elliptical space
about or exceeding one hundred miles in breadth,
and this travels, a8 We have seen, with the motion
of the moon (tsell, with great rapldity.
THE LAND TRACK OF THE ECLIPSR.

The ehart (f'g. 1.) exnibits the geography of
the regions through which the central line of
the eclipse passes. From this dlagram will be
seen the promioent points al which observations
will be taken., These are the lsland of Camorta,
in the Nicobar group, the [siand of Bentinek, near

FIG. 1---THE LAND TRACK OF THE TOTAL ECLIPSE.
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the mainjand of British Burmah, or T
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lower density than (n the chromogphere, and that
astronomer's observations went to prove that ln
the upper atmosphere of the sun there are solid

and liquid particles redecting the sunlight from |
pelow, as vapory veslcles of cloud or as smoke. |

The extreme tenulty of this outer halo may be il-
lustrated by the fact that comets have frequently
passed very mear and through If, and yvet, not-
withsianding the lightnesa of thelr mass, they
have never fallen nto toe sup. ‘Tnis fenuous cos-
micil mutter, emanatiog from the solur furfaces
and composed of volatilized mernls, indigenous iu
the solar crust, 18 LY Do MWedns I repose, but
ceaselessly agitated vy solar storms and eruptions
from beneath. The red fames or protuberances,
which eurry the bydrogen to the esormous Nelghts
of the coronnl atmosplhere, are pecaliarly infu-
enial in disturtang 15, and may be supposed to
exert an infuence analogous to that of & great
volcanic eruption upon the terrestrial atmose
phere. Thoe enormous rapidity and violence of
discharges from these
BOLAE ETNAS

have been startlingly stated oy Professor Young.
During she soiumn of 1870 lis witnessed a promi-
nence streaming out from the sun, nearly vertl-
cally, to the height of 90,000 miles, as determinsd
by a time observation. Though at frst very bril-
liant, in thirty minutes it had faded away, leaving
only a few wisps of clond, On the Tth of Septem-
ber the same year, he saw and recorded an im-
mense solar cloud 100,000 miles long snd 54,000 miles
bhigh. Having been temporarily interropied in his
work, upon his return to it within half an hour be
was astounded to find the wholoe thing literally
blown to shreds by an Inconcelvable uprush from
beneath. Before his \nterruption, he had meas-
ured the altitunde of a part of this prominence and
found 1t had attalned 200,000 miles above the soiar
surface. The velocity of ascent he computed was
166 miles & second or nearly 10,000 miles & minute.
When we reflect upon such observed phenomens
and others witnessed by European asironomers,
in wihich prominences some 40,000 miles high have

FIG. 2--THE MOON PASSING BETWEEN THE EARTH AND THE SUN.
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Ialand the totality lasts 4m. 17e.; at Margul, 4m.
03, ; at Tenasserim, Sin. 674.; at Bankok, dm. 59s.,
the sun ranging a4t an altitnde of from 60 to 66
degrees. Within thes: four minutes of the sun in
eclipse, by the aid ol spectrum photography, 1t 18
bellevad a8 much knowledgs can be gained asS
ordinary solar observation would give in as many
years.

We have seen that the interposition of the moon
between the earth and sun acts as a celestial dam
to lntercept the vast flood of solar light, and that
the consequence Is ithe dark cone-shaped shadow
of our satellite. Bur, while the latter serves the
purpose o! o transient dam, it canpuot intercept
the glare or radiancs of the solar atmosphere—Iit-
gelfl & luminous fame euveloping the sun and rise
ing hundreds of thousands of miles above the fiery
crust of that orb. The flaming atmosphere of the
sun emits light which, daring the eclipae, bursting

| over the Interposed lunar barrier, reaches the

eye and Instrument of the eclipse observer; and
1t 18 this light whien spectrum analysis so eagerly
Interrogates, in order to ascertain the

CHEMICAL CONSTITUTION OF THRE SUN.

Th 1560, Mr. Warren de la Rue and the Itallan
astronomer Father Secenl were enabled, by photo-
graphs of the eciipsed sun, to satisly themselvas
that the strange rea prominences seen round the
moon auring the total eclipse were not of lunar
origin, but belonged to the solar atmosphere.
Tnis settled & quedtion tbat had been in dispute
for & century end a half, and paved the way
for solving the kindred and higher problem

of the mnature and oomposition of the
solar atmosphere, or, more stirictly speaking,
the red prominences and the corona. The

RED PROMINENCES,

it will be borne in mind, Ue within and maks ap
malnly the comparatively shalluw part of the sun’'s
atmosphere 1. & the part wilch lles immediatesy
above the solar crust, or photosphers. This part
of the sun's envelupo i3 Koown al8o as the chromo-
sphere, or colored sphere, and may ve compared
to the lower airatum of the earth's atmospliere,
But comparatively shollow asa It |8, the promi-
pences shoot up sometimes 50,000 miles, in the
ahape of & cone, or cimeter, and are of various eol-
ors, dcep req, pink and rich carmine and scarlet,
Enormous as the chromosphere s, It 1s, however,
D3t a thin hgament tothe sun, as compared with
tne outer layer of its atmosphers, designated as

THE CURONA,
which may be likened to the upper atmosphere of
the earch, stretchiug iudeflnitely outward into
gpaco, lar bayond the reach of lnstrumental obe
scrvation or even muihematical computation.
The corona, a8 intimated, |8 separated from the
plotosphere, or light orb of the sun—tLe orv visl-
ble 1o the naked eye-~by the intervening chromo-
ephére, and, a8 (18 spectri can also be photo-
graphed doring an eclipse, the utmost (nterest
attaches to ite chemical constitution. Before the
eciipae of 1508 ocourred—an even! aver memoin-
bie in the bistory of astronomy—Kirchofl, oy means
of the newly-invented 8pectroscope, had, approxi-
mately, discovercd the elements ol thele solar
atmospheres, and when the manifold eciipse ob-
servations of that year were maturely discussed
they sustoined his views generally. The result
showed that the chromospliere, surrounalng the
bright, round, solar disE  that wo Bmee
every day, 18 an envelope composed malnly
of glowing Rydrogen gas, Into which are
frequently Infected from the body of the burning
suu (or photosphore) be enth 1t and upou waoich
it reats, magnosium, eodiuw, aud occamolnlly
Tne “oright
linea' observed on the 18th o1 August, 1508, tow,
upmietakanly, that the “red fames" er *rad
promincnces," forming the curomosphers, were
bullt up ol GIOWIDE OF tUCLUdBICOLL Yapor, genor.
ated Inthe evor-fiery broast of the great lumin-
ary. Bormow tbe queation was,
, WHAT IS TUR CORONA T

Tois halo of Hght, outslds the prominence-snve-
lope or chromosphere, wad the object of intense

| intereat in tho next eclipee ol 1880, during which |

the American obaervers, wro dad it all to them- |
selvos, made numeroud and splendid photograpns |
Ol the coronn. In modern eclencoe, us in modern
War, suc ess has become iargely couditloned by
440 Inslramonkel periediess of 116 apparains uaed |

FIG, 3.---THE

TOTAL OBSCURATION.

in the fleld. The needle gun and the rified cannon
have mot been more declslve of modern baitles
than the spectroscope had been of modern as-
tronomic nssaults npon the great problems of
solar and stellar physics. Detween the eclipses
of 1668 and 1800, Mr. Lockyer, by the use of im.
proved spectroscopic apparaius, had been able,
without the presence of an eclipse, and by mere
lavoratory researches to verlfy Lho rasults ol the
observalions of 18063; and hence the observa-
tions of 13060 were confined mostly to the exam
{nation of the coronga. The American observationa
of that yemr were not conclusive, but they wers
of very great significance. This magle eircle of
slivery whiteness, conceniric with the molar orb,
sud forming & halo round the moon during be
total eclipse, was shown to be sell-luminous and
in the maln belonglng to the sun, and nut mersly
an optical puenomenon causcd by the comblned
actlon of the sun's rays, the moon and the earth's
atmospners. A ialnt, continuous specirum, fres
rom dark llgea, but crossed by two or
threo brignot lines told the importane
gtory that tne  coroma, (ke the red
prominenoe-envelops, s also probably of a gase
eous natare, lorming a widely difussd atmon-
phere around the sun, Especially was the theory,
previously held, thai the corona may be due to a
innar atmoephera, entirely dissipated by the
Ainerican obeervations, since, had the theory
neon true, the coromal apectrum enoald have
shown Frauenboler's dark lines, whioch was not
the case, The conciusion resched by the Ameri.
fan cbservors was then, In briel, that the corona
W & highly roreded, selluminous stmosphera of
the sun, probably composed of the incandescent
vapor of irop, ut a temparature exoeeding 4,500
degrees Fahrsnbell, Bot tne great questlon was
not jet seltled, and in 1870 another eclipre was
ol erved in the Mediteranean with greater tut
jndecialve success in the determivation of the
coroual constitutlon. Dark rays called rita
and sireamers were seen in the coronal band, and
from e indleetions sotme astronomers confl.
dently concluded that a pari ol it was dus to the
wiare of diMerent layers of soler  stmos
phoese.  Another lmpurtant  advanod was

made In the Dext eclipse of 1871,
when the corona was well photograpned.
It was now established bevond donot that It Is &
solur appendage, whose outer light is stronger in
the violet and ultra violet parts of the spectrum
than elsewhere, and that above the hydrogen en-
velope, fainter and cooler hydrogen exiats. The
chromosphers below was, toerefore, proved Lo be
a layer of brighter hydrogen and other vapors,
Bince the eclipse of 1871 & special investigation of
the solar atmoaphers has been progressing under
the auspices ol Professor O, A, Youny, conducted
At times at an elevation of 9,000 feet in the Rocky
Mountains, where the air is so transparent thas
many celestial objects, small and otscure when
viewed irom near the sea level, become greatly
magnifled and more perceptible, Professor Young
bas found that the vapor of the metal caloinm,
distineuishable only in @ very clear atmosphere,
Is ofien present with magnesium in the sao's
chromosphere. Iydrogen and the metals of the
aiknils and alkaline earths, metals of the iron
olass, aud the presenca of snoh metals as zine,
sluminium and lsad have been apectroscopleally
lndicated by these high mountain observations,

Professor Yoong’s mountaln obaervations were
taken Io the summer of 1674 st Bherman, the
summit of the Union Pacifio Rallroad. He found
the unclonded sky exquisitely transparent, and
multitndes of atars (nvisible at [ower levels were
conaplenous, The spectroscops worked to great
aavantage, and ue found 278 bright loes In the
ehromosphere, with occasional gimpaes of vary
many mors, Salphar, strontium and cerinm were
protty conclusively shown to ba conatituants of
the solar atmosphere, acd probably erviur, zine,
iridium and othor simliar metala, His advantages
o ohservation from this eminence Were so eooour-
aglug that this astronomer concluded the powar
of the glosses was (nerawsed by vwenty-fivs per
cent, and that 1t might make a difarenon ul yoars
and dscades Inthe advance of aatronomyif her
new artiiory opened ita attack upon ths heavens
from the monniain top instond of the plain.

1A8 CONUNAL ATMOSPHIRRE,

M Janssen propossd to oall it, was then eonolus
sively shown (o 1871 so contads hydrogen gae At m

been shattered to atoms In ten mminutes, we ges
some (aint conception of the velocity and force of
EOLAR WINDS AND STORMS,

1% 13 strongly urged by many distinguished sci-
entista that these outburals of solar energy have
their correspondent agitatious in the bosom of
of the earth’s atmospheric ocean. The sun spot
period of maximum pDumber apd activity, 1t 1a
claimed, has been shown to correspond with the
yeard of maximum irequency and tury of terrestrial
cyclones, showing an Inumate connectlion be-
tween our own and the sun’s meteorology. Mr.
Cnarles Meldrum, of the storm-beatsn fsland of
Mauritias in the tropleal belt of the Indian Ocean,
bas collated an immense number of meteorological
and nurricane statisties and compared them with
sun spots, He 18 quite confident that thera exists
& physical and casual connectlon between the two
phenomena, and he has gone 80 far as to Aassert
ibae the whole question of cyclones 18 & gqueation
of solar activity—'‘many snn spots, many hurri-
canes; few snn spots, few hurricanes™
Whether thls generalization be well founded
or premature, it I8 plausible enough to scl-
entifle men generally to invest the study of
#olar phenomena with & novel and utilitarian
interest which s purely philosophical inguiry
might lack. As & meteorologieal dogma it wiil,
no doubt, be rejected by the majority of meteor-
ologlata, seeing that terrestrial tornadoes are
easily accounted for by thoso periodic aiternations
ol heat and cold, dryness and humldity, high and
low barometric pressures, caused by the sun's ap-
parent motion with respect to the earth's equa-
tor. Bul there can scarcely bs a question that the
Bun's wvarsing  activity, Iita viclsaltudes of
heat and electricity, its eruptive phenomena,
within and beyond the chromospheric envelope,
do modlly the cillmate of all parts of the solar
system. Wlen it becomes possible to ascertain
the number and magnitude of the forces at work
In the sun and upom its exteror (but mot till
then), 18 It Ukely that the metcorology of our
planet will ba Intelllgently connected with that of
the sun. Thnls romark, howaver, can bardly apply
to the Intercommunication of magoetio indica-
tions. "The best authorities seem to agree that the
greatest

MAGNETIO DISTURBANCES
in the earth’s otmosphere are due to terres

trial, and no: lo solar or cosmicsl, agency. Bat |

varlous obAErvatlons nttess, that great solar parox-
yams correspond wilh the magnetio storms regis-
tered, photographicaily, by the magnosetic instro-
ments &t Gresnwieb, aod this correspondence ia
almost perfect as to time. It is, thereiors, prooa-
ble that every outburss of the sun recelves a re-
spense (rom the earth, and that the magnetio
impulse 12 propagated from the one to the other,
with the wvelocity of light. This lact evinces the

value of continuous and combined magustic and 1

sun-spot studios,
THE MOMENT OF TOTALITY,

In the dlagram of & tOtAl NOIAT eclipese (Figure 8)
we have the chief solar phenomena grapuicaily
delineated. ‘rhe dark central body represents the
solipged sun, At tho moment of totallty, when the
moon comes directly betweon the earih and the
san. The ciiromosphers Is marked as & very
ahatlow, 1l defined euvelops arcand the solar
digk, a8 seen December 24, 1670, ut Syracuse, Ly
Captain G, L. Tupman, R M. A. Tnis quasl
envelope las an irregular demarcation on Its
exterior edge, presenting & serrated, billowy,
uneven euriace, hoaved up somewhat on 1ta south.
orn slae (or uppar side aa it appears In tho dis.
gram), Tha lettars N, 8,, K., W, show the nortb,
south, east and west lmbs of the sun At the mo.
ment of total eclipss, The photosphere Ites nnder

the chromoaphericanvelope and |3 not represented |

At this stage of tho colipse. The corona is the
fellJuminons and extensive band or halo of tuin
KOlar atmospliers outmda of the ohromosphere.
The red famcs or protubsarances of the chromo-
ephere, of course, cannot be shown en the dis-

gram, bat their relative place as to the coroum |

and the photospusts can easily be npderstovd.
Wo tave now given an outilas of the many re-
eant and iatest dimooveries la the aomein of Alar
phyeica, enrieted, an it has bean, but eniy by siow
Rud fragmentary additions, av & lavish expendi

Aaee of toll, MuQry aad matetial regouroes it only |

remains to Inquire how the knowiedge mow had
can be asugmented through the approaching
eclipse observations.
THE PREPARATIONS FOR ORSERVING

the April eclipse are lardly yet matore; bag,
without such unfortunate weullor as was exe
perienced In 1570, the Sum oxpedition will pe
Ikely to securs the Lest photograptilec records
ever yot obtulned, Straoge to say, the prospective
eredit of the April work, whatever it may be, will
belong, not to the Eqropeans, but to the King of
“lam, who has taken the lmtiative in lnviting
astronomers to his domioions and providing for
thelr entertainment while there. - On the 9th of
lust October His Siamese Majesty, througn his
private secretary, Busshukarawangse, extended
this courtesy to the Koyal Astronomics! and Royal
Sugleties and 1o any astronomers they might ace
eredit to bim, tor the purpose of utl jzing the
comiag opportunity, Other letters Lo other socies
ties and to iriendly governmenta bave, we belleve,
been nddressed. Toe Eogush government Las ape
propriated about §5,000 to deiray ths expenses of
its own ecilpse expedition and to provide the
suitable apparatus, so as 10 secare the frutt which
he#s been 80 loog ripening aud 18 now ready o
drop loto the hands of science. The time intem
vening before the eclipse comes off is short; baf
the Nicobar and Stam stations can be reached by
fast steamers from Calcutta or Galle, connecting
with the Mediterranean steamships Davigating
via the Snez Canal.

The siderostats to be employed by the English
have been constructed by Messrs. Cook & Sons, of
York, who, it 18 said, have improved upoanthe
original model of the imventor. The arrange=
ments are no doubt already perfectsd, and the
expeditionary parties on their way to Caloutiss

The French government will be represented by
an expedition under control of M. Janssen, thd
well known astronomer, whouse probable destis
pation is Hod In a verr recent letter to the
Freoch Academy of Sclences, Mr. Lockyer, of
England, writes that the English observations, 1a
the Nicobar slands aud Slam, will be directad
mainly *to the specira of the chromosphere and
the coronal atmospnere, with the principal view
to determine the chemicalconstitution of the late
ter.” The same line of inquiry will probably be
followed by the French observers.

The latest Enropean mtelllgence from those Ine
terested in the eclipse olLservations states thal
Dr. Yogel, the well known Berlin astronomer, will
join the oulgolng astronomers at Sues and Dr.
Jangaen at Singapore. ‘The Italians are also to ba
represented by Prolessor Tachinl, who I8 already
in Calcutia, ready to move to the eclipse statlons,
The British expedition salled from Southsmpiom
on the 11th of February, In the Peninsular snd
Oriental Company's steamer Surat, for Galle and
Slogapore. It is, we understand, & matier of
regret (o American astronomers that, Coogress
naving made no provision for the United States to
take part in the eclipse expeditions, no organized
party can be despatched hence in time for the ime
portant event. But the fullest preparations and
inatrumental equipments have gona forth with the
European sclentists, and all the circumstances
are auspicious,

But, among all the eircumstances which lend
importance and give promiss of suoccsss never
before atiained, to ihe forthcoming eclipse ob=
servations, 18 the proposed application of the new

mnatrament.
THR BIDEROSTAT.

It has been well and beautifully remarked thaf
the barometer **has brought b sight & new couns
try, and has enriched sclence, not only with new
facts, but new pricclples.” The same eulogium
may aptly serve to characterize the destined
utility of the slderostat. Grand as the results
have been, which have been developed by the use
of spectrum photography, the latter applieation is
of very limited value unless combined with sack
AN instrument as the siderostat, which 18, doubte
less, to effedt & great revolution in astromomical
observation. The coming eclipse ia to ba the obe
Ject of {ts novel and special attack, and the pros=
pect 1a very exhilarating 1o astronomers.

The slderostat was devised to enable tne obe
server to escape the inconvenienuce and often the
impossibility of changing his position to follow tha
eye-plece of his telescope, when turned upon the
moving sun or star. With the beat telescople
mountings and arrangements which have herotos |
fore been employed, the obsarver is put irequently
in the most uncomfortable positions, and his work
subjected to those errors Irreparable Irom the
nervons handling of his glasses &t the exciting
aod eritlcal moment of tne eclipse. The ingenions
sclentlst, Foueault, the perfecter of the siderossat,
almed to give the equaturial the power of making
the entire heaveus pass before the observer withe
out his having to disturb himself or to dispiace the
instrument. The sidercstat, as arranpged by him,
is, therelore, & telescope fixed horizontally in am
invariable position, before which a plane mirror
brings successively the varlous points of the sKye
The whole rests on a bruss stand, supportad by
thres screws, with two levels and a regulating
azimoth movement. The plane mirror is caitied
by & borizontal axis on the top of two vertioal
supports, which revolve round a centre, the move,
ment being perfectly efected by small wheels at
the 100t of \be supports. By the employmeni ol &

CLOCEWORK MOVEMENT,

the isochronous regulator of Foucault, placed sd
the foot of the lussrument, communicates to the
piens mirror & mMoLlon seusibly equal 0 the dis
urnal motion, 8o that the heavenly bedies malbe
taln invariable positions in the feld of the bork
gontal telescope, Im front of the apparatud
directed toward the mirror. This clock moves
ment, which has been applied to equatorials, I
perfectiy regular, and won for its Inventor rhe
grand prize in the mechanical arts At ihe Unk
versal Exhibition of 1867. The apparatus gives
perfect ateadiness in experiinents for measuring
the position of spectrum lines and ef the displaces
ment of the lines by means of large Gxed speds
troscopes. Ita adapiability bas been tested Jufe
ing the recent plotographic experiments Im
connection with the transit of Venos, and with
the greatest ease it combines with the obeerving
telescope tne apparatus mnecessary (or tba
work of celestial photography lor photometria
researches., The complete Instrument, telescope
and siderostat, piaced In the plane of the merk
dian, may also be regarded as o meridian strae
ment, 80 that 1t is, perbaps, the moss powerfal
weapon ol modern astronomy; and, when degired,
spectroscopes aud photographic apparatus cyn bq
attached to the eye-plece of the telescope, of @
#ize even larger than ihe telescope iteelf

The Instruomental advantages with which asti'om
omers will study the approsching eclipse, bavd
been maturning slnce 1860 with great rapiditpm
and the promised result of the Blam eXpocditibll
will be the fruit and crown of the work 80 ausphe
clously commenced fifteen yoars ago. The experts
ence nOW had Io photographing celesual onjects
and A spectrum photography lend an imporianos
to the present undertakings which similar eclipse
oDservAtiona never could have possessed.

THR “AWFOL EVENT."
A total eciipse of the sun is one of the grandest

| and most awe-inspiring sights It is possiblo fef

man to witness. ‘It 18 an awfal event,” says ME.
Lockyer. ''One seems In & new worid—a world
filled with swiul sights and atrange forsbodings,
and in which stiliness and saapess reign supreme
the volce of man and the cries of anlmals
husbeda; the clouds are luil of threatenings and
put on unearthly hues; dosky lvid or pnr'ptl or
Yellowish crimson tones chass each other over the

aky, irreapective of tne clouds. & very 208 ia
mon‘-“:;ld.::“o;‘;llluanum e“l us‘r‘ n‘a
mo

OArtl and Wky With /rightral speed. Bn ook

each other and behold,

A# IT WERN, OORPARS,
| and the sun's light 1a h'-'l." No wonder wal

that the great Light Giver of the heavens
wnumy.‘u by thln \an followers of Omlﬂlf‘

under ilia aymbol of fire, and In the once spiendi
kingdom .?ih. Paruvian Incus regsl ’Ifl‘l
sdoration, Weil might the poss wrile "Ma

orn
ired' =
Most glorions nrol that wert s VOI'I'NJ r
The lg yatery of Shy making Was ro
To men this sight blotted ous of ths hexvens sl
{s, and Indeed ever must be, appalling) and even
tie mm:-l:luwgluln mﬁg:ﬁm.mmmuﬁ ;:la
us amotion.
2;;:::- 1o be but & faint celsaiinl lm ﬁ that et
mare dire aclipse—ioretold by In S9ers o1
the Dirth ol astronomy Was celebr Ortals
iged in medimval songi—

Dins lrie, dies (lia
Solvel amclum iu favilla,

hich ia to coms u the sarth, whea El'l] \
I'l closoil, e aamnp:“ consummated, and the ":u:
winil be dpikoned, aed the moon sball wiildraw
bet shiniog.”




