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SOME NEW BUOKS.

TWhnt we Knew Abeul the Bua,

No bottar (llustration eonld be given of
A iistory of asiances, [ts rize, (ta mathods, ita
stneen, And (& wrandest trlumehs, thao Is af-
orde by the progresa of knowledge doncern-
fhethat most a0 0line of all ohjacts, the great
Moninary of day., Everylwody konew, from the
boctanlne, that It enangod ita otwerved posl-
1.0k, apparently revolving Around the sarth,
ntd cising and falllng In the sky atdifforant
pronmons: and svarybody also knew that it ox-
rrind A powerful Influanca over 1fs upon the
earth, DBut this was the common form of
konowlodge, vague and erude, yot having &
biuis of factand oertalnty, and therefore com-
tnining the germs of science; and as with all
tha other familiar objects of nature, these
gorme Iay dormant [n the gensral mind for ngees,

The calastial luminaries cooupled the atten-
tion of the thoughtlul in vory enarly times, and
the oldest of the scisnces in astronomy. The
first simplo task was to watch the panorama of
thesky, and note the positions and movements
w! the heavanly bodlesa. This gnve risetothe
rst stage of asironomical eclanee, which
fa known as Formal Astronomy, Observa-
tions of the changss of place of celes-
tinl bodles wers recorded aAnd Acoumu-
Inted, and lad to gonaralized 1dons concorning
thele motlons, Wa owa lormal patronomy to
the old active-minded Greeks, who worknd It
out svatemntically, and accumulated data for
ronsoning, by which Iarge theoroetienl notions of
the oaturs of tho eceleatinl movoments were
framod. Hivparclius, (n the second eantury bo-
fora Chelnt, clasaifled and catnlogued the siars,
and discovered the retrogrande motlon of the
equincetinl pointe, or what Is knownas “the
pracession of the equinoxer.” His puuil,
Prolemy, lnvented the logenious system of epi-
oyales, to account for the plapetary movements,
His theory assumes the enrth to be the eentre
around which the sun and planota ravolvs,
and this view prevalled until the time of
Cupernious, The Ptolomalo aystem had asrved
to combine and represant many obasrvations
and mueh teuth, and [t constituted & most im-
portant atage in the growth of the soienes; but
ita fundamantal idea was subvertad by Copur-
nious, who showed early in the sixteenth cen-
tury that the sun Is the real cantres of the
planstary revolutiona. The overthrow of the
goeoosntrio sayatem and thoe establishment of the
hullocentrio theory formed a great epoch In the
progreas of formal astronomy,

Bat the time hind now come when a new order
of ideas was to be introduced Into the soleuos,
ands new branchof astronomy created, As
tho attentlon of thinking men was more and
more turned to the phenomena of nature, they
bogan to study the problem of foroes and eauses
fo the production of terrestrinl effacta. Apvly-
ingthosas (deas to the heavens.they inquired how
the colestial motlons are produced, and this
direction ot study wave rise to Physieal Astron-
omy. The planotary motlons were to be re-

I solved and explained by the experimentnl Iaws

ol motion. QGallloo and Kepler prepared the

. way for Newton, whoso glory It was to establish

the great truth that the law of [alling bodles
upon the earth mpplies also to the moon and the
plansts, and {s nothing losa than a universal
prinoiple of matter. The damonstration of the
Inw of gravity wasatriomph of physical astron-

" omy, and constitutes the sscond great epoch in

the progress of astronomical sclenve, Formul
mstronomy had xod the place of the sun, Aud
physioal astronomy had established Its power
as the ruler of the planetary system,

Thus far astronomers had been occupled
only with motions and thelr causes and lnws,
Colostial and terrestrial phonomena wers uni-
fisd In thelr dynamieal aspocts, and astronomy
fivmly plantad upon & phiyalonl basis, Dut an-
other grent step still remalned to be tiken,
though as yot thers had nnt bean the slightest
preparation for it. The guestion was, As to tha
natore of the haaveanly bodles themaelvoes ; what
sl they mado of? How are they coustituted ?
Are they liko the earth. and like each other, or
what are thoir material peculiarities? This
problem was as yet ciosed to sclencs. On
grmunds of analogy It was maintalped that
worlds are Inhabited ; but this was, of courss,
purs spoculation. Aa the talescopo slowly lm-
proved, something bocams known of what may
bo ealled the planetary physlognomios. but mot
the slightast [ight was thrown upon their ma-
torinl constitution. Chemistey 18 the ssnce
wiilich givea mceount of the diMerent kinds of
matter and their intimats lateractions: but this
plence had not yat smerged, Newton was an
alchemist, and bhimsall worked at the task of
trapsmuting the cheaper metals Into goll, And
evon whan chemisiry had ndvancaed to a high
degeres of perfestion. nobody deeamed that it
could sver be extendsd to the heavenly bodles,
Bo Inte as 1842 such a master ol thought ns
Comte, [n dealing with the philosophy ol sel-
ence, lald it down aa an axiom that we can only
dotermine the forma, distances, nnd movemeanta
of the celsstinl bodles, but capn noever study, by
any meana, thelr chemieal composition,

Sotting limits to sclence, however, has always
proved an unsals procesding. Comte's stite-
maont has besn faisifled on a great senle. That
which he declared to bo foraver lmipossitle has
glready made a new epoch lo astronomy: and
the work was, in fact, well under way at the
tima Comts made his siatement. Dir, John W,
Draper of New York wns even then laying the
foundations of spectrum analysls, We have
now an astronomical echemistry, based upon rx-
periment, which is just as real and positive ns
terrosirial chomlstry, and which bns been so
parfected, and so extensively and successiully
applled, as o op*n & world of new phienomenn
and constitute a third great epoch In the pro-
aross of this sclence, Physical astronomy had
demonstratedthedynamicunityof the universs;
chemical astronomy hos pow demonstrated,
with equal eartuinty, its materinl unity. This
Inst conyuest belongs entirely to the presant
sge, Inrexard tothe copstitution of the sun,
the lnst twenty-five years hoas given us athou-
sand times more real knowledge than had ever
bafore basn gathared,

The Interest awakenad by recent ressarches

and their splendid resulis. has ercated the de. l

mand for & naw exposition of the subjeer, Prof.
Yousa of Princeton hins contributed a volume
en The Sunto Agpleton’s " International Selan.
tille Buries,”" whicl is written from this point of
wiew, and is an admirable repressntation of tha
naw spoch of solar knowledge, Ita author has
bimaell hsdnn eminent shore in workiog ont
tha raeant discoveries pertaining to the soiar
constitution ; and though not yet 50 veurs old,
he has participated In the whole series
of investigations, which will make the present
porlod memaorable 1o the future history of sci-
ence, Of the sxecution of Lis book it 1s mpos-
sibia to speak too bichiy. Ho writes from tue
famiiiarity of first-hand krowlodge, and his
work witl be especialiv appraciated oo arcoant
of tha thorough trustworthiness of his state.
menis. Ho bas written, not so0 much for wen of
scicnes as for intelligen) renders, who have a
general intérest in scientifle subjects, and the
expositiou is wonderfully clear and attractive,
We have no intention here of reviewing his
Lok, but provoss shmply to glean from his
pazen o low of their miora striking restilts, 8o ns
ta vonvay aom= ool t prosent state of solar
Knowimlge aud of the rea! graudeur of solar
Plianomainn.

The Nrest guestion that paturally arises about
thimsun is, How far 18 it away fromus? and this
Ia, beaides, the most fundamental question in
groeral asronomy, and 8 es diflcult as it is

tmpartagt, The distancs of the sun from the
earth |&, of eourss, the hall diasuster or radivs
of the rarth's ozhit.  This radius is the baso lins
by whieh avery other celestiul distanve s mes

ured, excopting ounly that of the muou. Any
error lu this buss line, therelory, propagntes
itsell lo all directions, and falsifles every ineas.-
ured line, the distanse of every star, the radius
of avery ortit, and the dismeater of every plans
All us of thi= masses of the heay
I sid upon the estimate of the
sun's distanva ‘r Wie warth, nud this Jdistan e
Evnerally vaters juto the somputalions by its
Quba, an thal any ercor Decomes magniflad
threafoud, Ooe ver cont of uncertalnty lo the
sun’s distaoce lmplics more than three per cant,
eof unsertainty in relatlon to evary celestial
mass and every ¢osmical force. Agalo. when

the caloulall

beod dim olesy

tims Is taken Into amcoount, the effects of
this error aceumulats with great rapldity.
It ws knew exaotly the sun's distancs
from tha earth, wa could predict exactly the
couras of éalentinl movamont for all futuratimes,
and reproducs for all pasttimas the conditions
of planstary orbits and the situations and reln-
tlona of planetaty bodles, Such questions hava
notually been forend upon us by geology, The
problam of gincial poriodsand the past lifs-his-
tory of the sarth nro uow sson to ba lnvolved with
that of the varyiog occentricity of the sarth's
orbit in aecular periods. " Il for Inatanos, we
pliould Nind, as the result of calaulation with the
reoelvad data, that two millions of years ngo
the sceentriclty of the earth's orbit was ata
maximum, and the perihellon 8o placed that
thesun wns noarest during the northern winter
(s eondition of affairs which it wns thourht
would producd a glacinl sapoch in the southern
hamisphare), It might wasily happon that our
rosults would be exiotly confrary to tha truth,
And that the state of wilairs indieated did vot
occur within halt a million yenrs of the speci-
fied dato, and all bacauss, In our enloulation, the
sun's distance, or solar parallnx, by which it s
mensurad, was nssumed halfo! one per eent.
too groat or too small,” Thoe distance of
the sun dJdeponds upon the nocurate deter-
mination of the solar parallax, that s,
the anealar semi-diameter of the enrth, as ssen
from the sun, The dimensions of the earth
hiave baon found with great aceurney, ita semi-
dinmetor being known within probably two
hundred foet, one way or the other. But al-
though this bnsa line I8 nearly 4000 miles long,
K0 [nr away I8 the sun that the astronomear is in
the proedicatment of a surveyor who, haviag to
mansinra the distance of an objoct ten miles
off, inds himaell rostricted to a buse of less
than five faat. Thae solar parallax has been de-
termined to within a tonth of & second of an aro,
put this tenth of A& second of doubtlulness Is
more than onc-hundradih of the whole, Al
though (t 1= no more than the angle subtended
by malngle halr st a distance of noearly elght
hundred fret, yot & varintion of one-twentleth
of a arcoud eltlior way would make a diffurence
In the disthne of the sun of hall a million of
miles. The problem eannot be solved by direct
obasrvations, but it has been proximately solved
by n combination of indirect methods. All the
evidenos nt present attninable mnkea the dis.
tanoo of thesun feom e onrth 02,885,000 miles,
with a prolnble error ol ous-quarter of ons per
eunt,, or 235,008 miles.

Butitis ono thing to atata thosa figures, and
auite annther to understand what they menn,
Profl. Young I8 at the puins to transiate them
into the terma of eommon experioncs, so that
they may be partially roalizad, He saya: "1t
one wers o try to walk sach a distanes, sup-
posing that he eonld walk four miles an hour,
anil keep it up for 10 hours every day, it would
take 69'% years to maka n single million of
miles, and more than 6,300 years to lraverse
tho whole, If soinwe colostinl rallway could be
Ilmngined, the journey to tho sun, sven If our
trains ran 60 milos no hour, day and night, and
without a stop, would requlre over 175 yours,
Sonsation, sven, would not travel so far ina
humnu iHotime, To borrow the eurious (Hlus-
teation of Prof, Mendanhail, if wecould imngine
an Infant with sn arm long enough to ennblo
him to touch the sun and burn himscll, he
would dis of old aes bolorathe paln could reach
blm, alnes, according to tho experimants of
Helmholts aud othess, 8 narvous sliock ls
communionted only at the rate of about 100 fost
par second, or 1,617 miles a day, and would
nead mors than 150 years to mnake the journsy,
Sound would do It in about fourtesn yenre If it
eould ba teansmitted through celestinl space,
aud o cannon ball In aboot nine, IF it were to
move uniformly with the samns speesd as whon
ft left the muztle of the gun. If tha earth could
basuddenly stopped In her orbit and allowed
to fall wnobstructed toward the sun, under
the necelorating fuflusnes of Lis attraction she
would teach the centre in about four months,
I bnve said (fshe eould be stopped, but such
Is the compass of hor orbitibhat to make its elr-
cultin a year slin has to move nearly ninesteen
miles asecond, or mors than Aty times fuster
than the swilteat rifla bull, and in moviog
twenty miles her path Jdevintes from perfect
straightnoss by less than ons-aighth of an Ineh.™

The distancs of thesun bolng given, and its
angulnr diamoter mensusod, wa have the data
for deducing Its dimensions, althonezh the som-
bined srrors of both the-e slemaents give uneer-
tninty to the fleuras attninal.  The sun's linear
dinmoter, howsver, is set down as 866400 miles,
althoush it may vary from that thres or four
thousand miles either way, Tha polar nnd
equatorinl dinmaters ars the same, thy san’a
rotation on its axis onso in twenty-five days
giving rise to no aensibie polar compresslon,

Hura, ieain, the magnituds Is so vast as to
have no meaniog in its bald numerlesl expres-
sion; and here, agalo, Prof, Young helps us
out by eonersta {llustrations, Tha traveller
who wonld make the elreuit of the world In
elghty days wonld reguire nearly twonty-lour
yours Lo vircumnavigate the sun, The sun's
surincs is nearly 12000 times, nnd its volumae
ar bulk mare than 1000000 times groater than
that of the earth. Il the earth is represented
by n three-inch globs, the sun, on the same
scale, will ba more than twonty-sevon foot {n
diametar, and its dlstanca 3000 feet, If the
gun were hollow, and tho earth ot ita ceptrs,
thers would be room for the mooa 240,000 miles
away, and for another sateilite 190,000 wiles
bayond her, Tho mnss of the sun, that {8, the
iuantity of matter contained init, Is nearly 330.-
Watimes as arantas that of tha earth. This mass
is about 750 times as great as the combined
mussvs of all tho planets and satellites of the
solar system: it is two ooctillions of tons. The
uttractive pull of this tremoudous mass upon
tho earth, at a distanecs of peariy 43,000,000
miles, nxain transeonds nil copeaption. It ia
thirty-six anadrilllons of tons;" in fleures. 36
followed by 1T ciphers. 1l gravitstion were to
cense, and stesl wires wera used to hold the
sarth in ber orbil, vach wire being as large as
tho heaviost telogeaph wire (No. 4), it would re-
quire nine to each square inech of the earth's
surinoe, nad the whale sunward hemisphers of
our ilotin would linve to be edvered as thlokly
as bladea of geass upon s lown,
on sarth would weisgh 250 pounids, would ot the
sun welgh nearvly two tons, and bo unable to
stir, A planet as faraway as the pearest llxad
star, which s more than 200,000 tines tnors ro-

mots than the suo from the earth, if not dis- |

turbad by uny other witractions, would still be
woverued in ite motion by tha sun. thouazh, if
novied noa eirtbs, psarly o0 000
would bo reguired for asiozle revolution. It
the motion seems slow, it 18 bocauss the dis-
tanca (s 8o vast: but the planet would still be so
vowerfully held in {18 orbit that it could only
tres Lisal! Irom solar atiraction by Jdarting away
with o valosity of mors than 204 fect por pecond.

To the strong oye which oan bear is birii-
danee withiout tinehing the sun appears as o
eonnd wi disk, Mitle more than bail w de-
erei tn dinmotor, Fue suriace inoke unllorm,
estapt b os.aghit darkeniog ot the edge, and
soletimes binck specksa upon the bright disk,
Liut when nauitable teiescops 18 applied 1o the
sun, new featurea nrrest attention, At Deat it is
waa lmpressive thag the moon, with Ita moun-
tain ragees, trators. aded shadows, But details
i which stow tnat the soar sur.
fare is far froun unitorm.  Minute graios of in-
tends birtdinose and ivsesular lorm sopeor, ar-
rangsl in streaks and groups, and whiol ssem
to b loating fua darder wodlum,. With a low
power the oMot is s4ld to resemble that of
rouxh drawing paper, or of eurd!od milk aenn

from & Wttle distanes. DBut in lavorable
times, when highor tulsscopio powsr ecau
Lo used, i wrains or Tooduiea "  agpe
LOLE a8 irregulictly roundsd NIASKES, ensur-
tog some huudreds of miles each way, sprinkled
upun a less brilllant background, and looking.

as Prof, Langley savd, ke suowfakes acat-
crad over a grayish cloth. Tuader the shinrpest
§ErAins are Bomelimes posojved
of lutaino a, oot moare than
nodiamntor.  Laugloy eattmntes
auSLituln parhaps alous

syriace of the syp, while tiioy
amit at least throv-guarters of the Ught There
Las, in (ormear years, boen much Jdiscrepaney in
the views regarding these obyecta. Nusmmyth
compared them to “willow leayves,” wolle Sec-

wne-iiih ol the

A mun who |

years |

ohf named them " ries grains.” Bome have dis-
oarnad long, narrow, blunt-andad fllaments
Ike bits of straw Iying ronghly paralisl to ench
other, 8o that the strustare hias been called a
“thateh straw " formation, Young sugensts
that the graine ars the upper ends of long fla-
ments of luminous eloud, whish, over most of
the sun's murface, stand nearly vertical, He
hints that the elond masses ovor the more quist
portiona of the solar surface may be, ns they
soom, noarly globular, though drawn out near
thasun's spota Into Alamentary forms by cur-
renta in the solar afmosphers,

Under talescoplo observation It Ia sven that
tho light falls off very ranidly near tha adges of
the disk, and hare arn bost obeerved those re-
markable objects enlled “ fncuim.' literally
meaning ** alittle toreh.” Thess ara irreguine
ntreaks or patches of greatar brightnees than
the general surfnos, nod resembling flecks of
foam below a waterfall, They are oftéen from
5,000 to 20,000 milea long. Atd cover arens im-
mansely Incger than our terrestrial oontinents,
Itis rapresonted that (n structurs thoss faculm
aro olavatod reglons of the solar surfncs, ridgon
and crests of luminous matter, which risn above
the general level, and protrads through the
douser portione of the solar atmosphere, just
asdo our terrestrinl mountains, although they
cannot be seen at all Il they are not at lenst
forty-five timess an high as any Himalayan,
Thess mountains of light are found to somo 8x-
tent over the whole surface of the sun, though
only spacingly in the polar regions, They
gonerally change form and plaoe but slowly,
and persist apparently unaitered for reverul
daya. Yot it will notdo at all to conosive of
them as mountains, which involvs the idea of
stabllity; the solar surface is a stupendous
mass of rolling and toesing flame, In which
movementa at the rate of 1,000 miles an hour
are the rale ratner than the exception.

Sun apota eariy attracted the nttention of ob-
sorvers, Many d! them are recorded by the
Chinese, and 1n the year 807 A, D, a large soot
wns visitNe in Europs for some elght days,
which was supposed to be the planet Marcury.
Hutthere wns great reluctanes to ndmit that the
orb of day conld bo imperfect or that “the eye
of the univerae could sulfar from ophithalmina,"
Butthe first rude telescops sattled the matter,
aod sun spols waro recornlzed by various ob-
servers as eariy as 1610-11. But it Is only
withio the Iast thirty yenrs that thess ob-
jects have beon assiduously and systemati-
cally studied. A sun spot genarally eonsinsta of
two portions—a very dark, Irrognlar central
portion ealled the umbra, and whioh Is sur-
rounded by a shnde or fringe less dark known
s the ponumbra and chiefly runde up of Nin-
monts directed radially inward, Itisnsif the
ambra wore n hole and the penombral Al
ments overhung and partly shaded it from pur
viow, llke bushes at the mouth of a eavern. The
detafls of the spots are eontinunlly changing:
the bright granules atthe tips of the penumbral
fliaments eeem to sink and dissolve, while
fresh portions break off to repince them, as If
thers wns & continual Indraught of luminous
matter over the whole extent of the penumbra,
Hun spote aro often short-lived alyects, ssen
but once, yot the average lilo of a sun epot
may ba taken ns two or thres montha, whiie ths
longest lived yot racordead (asted elghtosn
monthe, Sometimes one disappears, and s
s00n replaced by another at the same point,
Thoy generally, howaever, oecur In gronps s nnd
often o very large spot I8 accompanisd Ly a
train of amall onws. The spocial history of ro-
markable sun apots has beasn frequently nades
out, but it is not dafe to genoralizo from Any onn
pet of observations, Almost every ona hns lis
own paculiaritios, departing In somo respact
or othar from the usual couras of thinegs, Spots
of unusunal magoitude and activity s=om often
to have no guiet mididla life. Thers {a notime
intheir history when ther are not dolng somos
thing that issurprising, and more or less nn-
precedontad. Thoelr dimenaions nra sometimes
enormous, Many groups have beon observed
covaring areas of mars than 100000 miles
square, and sing!s spots have boon known to
measurs 40,000 or 50,000 miles in diamoeter, tha
esutral umbira alane being 25.000 or 30,000 miles
across,  To be seen by a kean unked ave, nspot
would have to measure 20,000 or 24 000 miles,
The Inresat yot rocorded wos nbaerved in 1958,
It had a breadth of more than 143,000 milos, or
clglitesn times the dinmeter of the earth, and
covered nbout one-thirty-sixth of tha whola
surface of the sun, Sun spots travel acrosa
the solar surface. belog earriod nround by the
rotation of the sun, which tnkes place onee in
twantv-flva days, Thoy mostly Lo hetwesn 10
nndd 30 degrees of latitude on each slds of the
sun's equator, On the equator itee!f they are
compnratively race, nnd thers ure still fownr be-
yond the Intitade of 85°. The eauseof this dis-
tribution {8 not known. Sunsnota sro not uni-
form from year to year, but vary in numbear
and intensity, and it has been proved that this
varintion is pariodie, This dissovery is duato
Schwitbo of Dossau, who trasel three complete
oscllintious from maximum freguoeney throngh
minimum, back to maximum agaln. Ho as-
sigued ten yenrs ns tho sun-spot period, als
though Waolt has shown that the pariod is moras
nearly eleven years. It has been also found
thint the earth's magnetism fluctuntes in in-
tensity, running throueh a period that s now
proved to ba colneldent with the sunp-spat
verlold, It is, moreover, shown that the eon-
nection {s eauanl, s lar eyelones being aceam-
panled by terrestrial magaetie storms, indi-
mated by extranrdinary agitations of the maz-
netie needie, This evidenos of tha eontrol of
sun spots over earthly phenomenn naturally
ralsaa  the question a3 to thn  cxtent
of this Influence, May not other pho-
nomena he also Influsnced by the gpot
variationa?  Prof, Young remoarks, as to
the offsnt of sun spits upon terrestrinl tem-
peratiura: ' No eonciusion seems possibla at
present, Thospo!s themselves, ne Honre, Seo-
chl. Langley, nud others have shown, cartnin-
Iy eadinte to us less heat than the general sur-
face of the sup., According to the elaborate deo-
terminations of Langley, the uinbra of a epot
emits about fAfty-four per ceut. and the panum-
bra about elehty per cent. as much heat 8s a
vorrespindiog area of the photospliers, The
direct efTaat of pun spots 4. thorefors, to make
the anrth coolar.  As tho total area coversd by
| spots, aven at the time of maximum, nover ex-
| eeads 1-500 of the whole surface of the sun, it

follows that directly they may diminish our

haat supply by abomt 1-1000 of the whols,
| Whather this effact would ve sensibie or not ia
a guestion not sasily poswered," Wao hiave no
sunce hera 1o state the probahilities anid speon-
intlons ne to the nature utid causes of sun Epots,
They are supposed 1o be depresalons or open-
ings, breaks in thesurfaee of the sun, parhaps
in soma way connected with the activities in its
lnterior depths,

As hinsbesn anid. our knowlodgs of the cheam-
leal eonstituenis of the sun is recent, aud i3
duato resvarchos with the spectroscope, Tha
etudy of tha vroperiiea of the solar spsctrim
began with Newton. Frauolboler found that
the spactirum was erossed by a graat number of
fine dark lines, whish wers ronsaquently known
a8 Fraunbofer's lines, But it was only recent-
Iy discovared that these spectral effocts bave an
impoctapt chomical signiflvance, The funde-
| mantal prineipla of spectroscopy s that when
| wbody is hested until it becomas luminous, or
| wmits light, the suectrum forzund by that Heht
ia peculinr, Evory chemival eloment has thera-
fore a echaractspistie spectrum by which itis
koown; and 5o matter how for away it 15, the
prism that decomposes its ray gives the monns
of ientifying (. The kuowledgs galned, ba-
sides, gors o good deal further than this, Thers

ara brisit Husa aod dark lines, nd  thiese
hangs leom ope eonditiog to the wlier, and in
dvlng S0 givi aclus to the phisival eundition

as well us the chemical wentity of the alement,
&0 that it may be known whether it is solid.
liquld, or gaseous, aud how.it is relatad to other
and sccompunying elements. I'he [ines form-
el by an ineandescont gus are also nltored by

ite srate of prossure. Mope wordoefil still, the
| motions of the chiomicnl siaures of et can also
b detepmined by tha spoctcum: the lines

approashing the ohs#rver. aod displaced the
opposite way If the body Is rapldly receding
from him. Agaio, violent pommotions among
the clements are revealed by distortions of

| helug displaced oue way If the body Is ravidiy |
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and oyclonea in the aun are reportad to ths ob-
asrvor an he watches the ohanges of the light in
his apectroscope. Nor ia there the slightest
doubt about the ocortainty of the results. The
eyldence eannnt for A moment be resiated.
The spoctrowcopist finds, for example, that iron
heatad to the yaporous conditlon gives n groat
number of lines of unequal Intenalities, dls-
tributed In unequal groups through a speoctral
Nald; and it he vlaces the sapectram of the sun
nlongsida it, the enme lines with the same dis-
tribution are disclosed, so that they become
continuous with each other. By observations
ol this kind, Kiechoff in 1860 provad that the
solar atmoaphers contalns sodium, Iron, onl-
olum, magnenlum, nlekal, barlum, copper, and
zine, though the last two wors deubtful at that
time, Sines then, the list hns besn much ex-
tendad, and now includes titanlum, eobalt, ohro-
mium, kydrogen, palladinm, vanadium, molyb-
denum. steontium, lead, uranlum, aluminlum,
ooreum, endmium; nod, probably, oxygen. In
addition to thess elements, thers |8 & cortaln
degras of probability that indium, lthium, ru-
bidinm, {rldium, caesium, blamuth, tin, sliver,
glucinum, lanthanum, vitrium, and oarbon are
also present in the solar atmosphere; ona or
more lines of thelr spectra having been found
by Mr. Lookyer to oolncide with dark lines in
thn golar specienm. Thera are only doubtful
InHentions of sulphur and no trace of ehlorine,
bromine, fodine, and alllcon. But [t |8 possible
thatthese elomonts ars compound, and exist ina
state of dissociation in the solar heat which la
farintensorthan anytemperature we know upon
enarth, Atloast two additional elements, as yeot
unidentified with any terrestrial subatanocs, are
recognized by thoir lines as existing in the no
lar atmosphers: ons of them an unknown ele-
ment whioh Prof, Young discoverad to be moat
coneplouous in the coronn, and the other a hy-
pothotienl elament which has recelved the name
of helium. Thara may, it ls probable, be others
nlen, for woe oannaot suppose that this inquicy s
exhaustod. Butit!s an enormons step In the
progrens of science to have established the fact
that the ehiof constituenta of the sun are the
Bame as those that eomposs the sarth, subjeot
hers to [amiliar exparimental investigation,

The visible luminous surface of the sun (s
enllod the photosphere, Tha outar surfacs of this
photosphaere is pratty ahiacpiy dsfined, although
vary lrregular, rising at poiots Into fesculm,
andsinking at others Into the dark spots. As
to its constitution, the photosphers {8 now re-
gardod as a vast ahnll or shest of self-lumi-
nous elouds, formed by the cooling and conden-
sation of the eondensable vapors whore ex-
posod to the cold of outer apnce. The clouds
of tha photosphere are suppnsad to be lika the
olonds of our own atmosphers, sxcspt that,
wlille ours are condensad watery vapor, the
Ineandescent photosplieric masses are con-
donsed metalile vapors precipitated from the
solar atmosphiere in which they float, and whioh
is the lamo of a burning fery furnace raging
witha fury and an {atensity beyond all human
conception, The depth or thickneas of the pho-
tospharieshellor layer isquite unknown : nor (s
Iteertnln whethar it {4 separated from the inner
coreol tho solnr body by a definits surface, or
wheather, on the other hand, therw {8 no bounda-
ry between them.

Whar is below the photosphera—the nuolaus
or chiaf body of tha sun eompoalng mors than
nine-tenths of its whole maas—is a matter only
of eonjectiurs, It Is now generally believed to
be gaseous, and the most powerful reason for
this oplnlon (s the low speellie gravity of the
polnr mnas, The sun ia8 about one and a guar-
ter times hisnvier than an equal bulk of water,
whilo the earth is Hve nnd a hall timas heavier
than water: that is, thoe sarth Is considerably
mora than four times a8 denss as the sun, We
know that motallle vapors abound In the
ralar atmosphers; but if thesa motals ex-
Isted In the solld or ligquid form to any
great  extent, the solar deosity would be
carrespondingly Incronsed, And since the
tempernture, st the surfuco aven, whera there is
frae radintion and exposura to the cold of
gpnce, I8 8o high nas to keep thess bodles in the
state of vapor, It is not likely that, at greater
depths, it is low anough to permit their ligue-
faction or aolidifieation, It is well known that
tha alder Hersohiel contended that the sun is
not only aolid but habitahla, thera being n coal,
ahialtering Inyer of olonds benenth the photo-
aphers; and, more recently, Kirehoff and
Zolluar have malntaloed thint the luminous sur-
faon ts either lguid or solld, They urze the
diNTeultion of B gassous spherse with so hich a
density as that of the sun. But if we assume
thut the temperatare rises rapldly enough from
the surfnee downward through the solar globe,
the whole liMoolty #a to the density of such a
gasenus aphore vanishea, It (s trus that, on
this view, tho central tomparature must be tra-
maendous, even fu sompnrison with that of the
photosphers, Dut why not? All the facts und
probabliitiea fndieats that the intensite of the
gun's internnl hest must as much excesd that
ol the photosphers ns thils surpnssss tho mere
animal warmth of a living body, Dut while, on
the whola, it thus sesma probable that the sun’s
eors (s gaseaus, nothing could ba remotar from
the truth than to fmagine that & masa of gas,
under such conditions of temparature and pres-
sures, would resemble our air In its obvious
characteristics, 1t would be denser than water;
aud sinee, na Maxwell and others have shown,
the viscosity of a gas (norsascs fast with ria-
ing temperaturs, it Is probabls that it would
resist motion somethinog ke n mass of piteh
or putty. Butthe elemanta conld not sink inta
ths Hauid or solid forw excoept by the reduction
of tempurature. This subyoct is vary sbly and
eluborataly discussed by Prof, Young.

But whils the great mass of the sun s {n-
elindad within the photosphare, yet the larcer
portion of its volume Hes without, forming sn
ntmosphiers whose Jdinmeter is at lenst douhle
and its bulk aevenfold that of the contral globa,
This attuosphers of the sun has an outline of
extremo drregularity and varlablensss, The
uniform aspect of the solar disk is an astonlsh-
ing Hlluslon, Thers s a stupendous ragged-
ness o the flery soiar appendages, which the
term mountalpsus, 1o its most exaggorared ap-
plication, s far too thms to expross, At the
biuse of this solur attaosphore, and in contast
with the pliotospliere, Is what resemblos a vast
shiost of scariet tre, The appearance s ns if
counticses e of heated grs were issuing
through vents over thoe whola surface, thus
clothing it with flnme, which hoaves and tosses

Hkathe blaze of & mighty conflagrntion, This
i the chirom uphars, and the ascon ling massoss |
of lncandesount gas are  koown as  the |
solar " promiusnoss.” The chromosphere

I8 a revelation of the spestroscops, Under or-
dinnry cireumstancss the prominencos are in-
vistbhle, Ior the same renson as the stars (o the
daytima; they ara hidden by the intense licht
ruflected from the particles of our owa atmos-
phera. Yot Ly the spoctroseops they may ba
absorved in the daytlae, nid theis motions and
marnitudes detormiand. The number of promi-
nenced of cousiderable magoitude (exeesding
10,60 miles in height) vislbio at any one time
on the surface of the sun 8 never very great,
rurely reaching 25 or 30: but their numbar va-
ries with the numbaor of sun spots, aud the twa
pheoomens ars ganerally eonnacted, although
their relationg are much maore eloso with the
lasuli. The vhromospheris layer has an nver-
age depth of Ay or six thousand miles, but it
elevalions are epormously greater than this
helght. Of 2767 prominences whoss alti-
tudes are recorded, 1,864 rose to 18.000 miles,
731 to 25000 miles, and several excasded
B miles, A helght of 100,000 miles |8 not
comtoon, but Peof, Young statés that he has
or fonr whieh excacded 130000

lasceribing onn A Hikles
poand on O, 7)18%0, Young obsceved one
which measursd 1 of wu are, or 350, les
s beight, Their forms and structures differ ns
widaly as thelr magoitads. Some are guios-
cout, nppearing 1o le upon the Hmb of the sun
like o bank of elowds in the horizon; sod thess
e o srntively parmanant, ro aining

sian tur-a
Fiam

i lles il

hig

illen

for bdurs ausd ive wathout much change,
Homaidies Laey Qost froe from e ehroma-
aphere: somotimes they appear connected witl
it by sieador solumos: sul agsin the whole

uodar surince sewius to be fringed with down-
bhangiog fllaments, Eruptive prominences are
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thelr lines, 8o that great axploslons, hurricanss, | Appsarance changs with great rapldity, a quar-

of a diferent aspoot and order. Thelr form and

Imll

tar of an hour belng often suffiaiant to transform
beyond recognition a mass of thess flames
50,000 miles high. Thelr forma are greatly di-
varne, Bometimea they haveths scommon aspect
of flames. then of pointad divergent rars;
““sometimoes like sheaves of grain;somsetimes
Ilka whirling waterspouts eapped with a gronat
oloud, Occasionally they pressat most exactly
tha appsaranca of jets of liqguld fire rising and
falling In graceful parabolas; frequently they
earty on their edeea spirals like the volutss of
an Ionle solumn.” The veloolty of thelr motlon
often exconds 100 milss n socond, and some-
times, though very raraly. reaches 200 miles,
The eruptive gns of theas prominsnoss is chiefly
bydrogen, and some conception of the terrifle
foree of solar exvlosions may be lnferred from
the faot that clouda of hydrogen have hann sasn
thrown to a holght of mors than 200,000 miles
with & velooity whioch must have excesdad 200
miles & second, and was probably much higher.

Far bayond the reglon of prominences ex-
tends that more stharealized portion of the solar
atmosphers known As the corona, or the glory
which surrounds the darksned sun durlog an
sclipas. In texturs and tenuity It muoch re-
sembles the talls of scomets, This vast {rregu-
Iar aureols of light I8 the moet striking feature
in an eclipss, When the solar disk bacomes of
inky blacknass as tha moon euts off its rays,
thers stream out from all aldes radiant fila-
ments, beams, and ahoats of peacly light which
roach to a distance sometimes of several
degressa from the wsolar surface. The
portion nearest the sun s of a dazzling
brightness, though less brilllant than the
prominences whioh binze through it. This
inner corona has a preity uniform helght,
forming a ring thres or four minutes of an
are in width. Beyond this, the halp bacomos
stellate and irregular, rifted with blackness, and
with vast curved streamers and Immense bara
of llglit fading away into the darkness. The
irragular fantastic forma of the corona that are
naver visible but for a few moments, are hard (o
delineate and atill more diMenlt to explain.
Hydrogen and other slsments are proved by
the spectroscope to existin the corona, show-
Inz ita continuity with the Infarior portions
of the solar atmosphers. HBut while the corona
s in great part composed of glowing gas, thers
is reason to think that It contalns also a consid-
erable quantity of matter In such A state as to
roflnot the sunlight, probably some kind of
maoteorie dust or fogr.

In considering the quantity and intansity of
the llght emitted by the sun, we ars again loat
In the bawlldering magnitude of numbers, The
amount ean he measured and proved and stated
in familiar terms, but the resuit cannot be men-
tally graspad. Though the soures of Hlumina-
tion Is 03.000.000 milas awny, Ita lHght would
quiokly disorganize nnd destiroy the oye sx-
posad to it. Bunilght Is the intensest radinnce
at presont known. Itso farsurpasseaths bright-
ness of tha oalclum light, and even the most
powerlul elactrioara, that if either of thess lights
Is Intsrposed between the eye and the surface of
the sun It appears llke a black spot upon the
disk. An ordinary gns burner ¢onsuming flve
faat of gas hourly gives as much light assixtesn
standard candles, and the total light of the sun
Is somputed to be abaut equivalent to four hun-
dred billlon billion of auch gas jata, The loten-
sity of the light at the solar surface (s estimated
to be 190.000 timea greater than the nverags
brightness of the candle flame, It la 146 times
mors brilliant than the calelum light, and prab-
ably about four timnes ns intense as tho electrie
light. Prof. Langley comparey the brightness
of sunlight with the blinding brillianey of the
molten meotal in & Beasomer "' converter,” But
the dazzling stream of meltad iron was deep
brown. scomparsd with the solar radintion, and
presented a contrast like that of dark coffes
pourad intoa white cup. No allowance belng
made by the absorptinn of the sun's rays by
passing through the smoky air of Pittsburgh,
they eame out 5300 times brighter than the
dnzzliog radianee of ths {ncandescent metal,
Butthe solar light {8 much feebler at the sun's
barder than at the central reglon of the disk,
which Is accounted for by the absorption of a
portion of the rays by the solar atmosphere, La
Place maintained that this absorption of light
by the sun's atmosphers nmounts to eleven-
twelfths of the whole, and Seoohi agrees with
him, Dutotherauthoritios makaitless, andsay
that the sun withont {ta atmosphers would be
about four times ns bright as we now sos it

Allthesun’s rays nre lines of force manifest-
od and mensured by matorial chnnges, They
are all balisyed to ba of the naturs of waves or
pulses which expond themselves in the produe-
tion of motions. Tho luminous rays to which
we have just refarred impress the nervous mat-
tor of the eyo and thus giva risa to vislon. The
astinie rave produce chemieal decompositions,
and the thermal rays give rise to expansion,
but all the wiaves of solar radintion are earriors
of energy, and when {otercepted do work, The
maasuremaent of solar lieat |3 more satisfactory
than that of solar light, as thermometors are
more acourats, than plictometers with candle
poyer units,

Butthere is a praliminary diMeulty from the
absarption of hont by the earth’s ntmosphers, A
considerable partof it ia thus intercepted and
cannot ba measurad, Yot this loss has boen
proximately datermined, " Bpeaking loosely, it
may he estimated that at the soa level In fair
wosther, neither excessivoly molst nor dry.
abouat 30 par eent, of the solar radiation is ab-
sorbad whan the sun (s at the zeaith, and at
lonat 75 par cent. at the horizon, Of the rays
striking tho uppor surface of our atmosphero,
between 13 aud 5) per cant., tharelors, ars gen-

erally lotercepted in the air, even when there:

arenodlouds.!” Of ecurss, this heat |s not lost
tothe earth : but when we comse to tnoasure the
actunl amount received ypon asquare foot of
tho earth's surface, it must ba remombered that
it s but littie more than half of ithat,which has
besn wmittad by the sun,

Tue amount of solnr heat actually received
upon glven areas of the earth's surface has
been determined In various ways, which need
not ba here describvod. 1f wo axpresa the result
interms of power. and taka the whole surface
olthe éarth, tho averags energy received from
tha sun on every tilrty sguare fest of the
eurth’'asurface ia sgual to ooe continuous Borse
powear. It |s nasumad that the sun radiates
equallyin all directions, so that if he were sur-
roundsd by a sphara as largs as the earth's
erbit. or 156,000,000 miles in dinmeater, his ra-
diations would give a dyoamie effect of & par-
patual horse powsr upon sach thirly square
feat of this enormous surface, O the lotalsolar
radiations, the carth recoives only s fraction of
inconcelvable minuteness, but one twenty-two-
bundrad-miilionth of the whole, Yot this al-
most inllaitasimal fraction of solar power (s
the great eapital of terrestrinl energy: wind
powar. water powaer, elestrio power, steain
power, and the powar of all liviag organisms,

Horaohial has given the great result in torms
ofmulting lee, A shellol i0s an inok thick and
150000000 wiilos fa dlameter, surrounding the
sun, would be maited in two hours and thirtssn
minutes, A shellof lce enclosing the sun at his
surface, & mile in thickness, would be malted in
the samn time, Heorsohal continues, that if o
eylinder of ice forty-fNva milss in diametor were
dartad Into the sun with the velosity of light.
thasun's heat, i eonmatratad upon it, wouid
mait it us fnst as it camo; or, in other words, if
asolld caluma of ice two and a guarter miles in
diameter and 93,000,000 miles long, that should
span the abyss from the sarth to the aun, could
baactad upon by the total solar bLeat, it would
bo maltad in nelugle savond, and in ssven see-
auds worait would bo dissipatsd in vapor. Is
has ngain basn Comp 1 that the heat atream-
tug frou the mun ot e Wikl by sufliciont
to bodll TUU UMK subio milos of 108 wWaler
each hour. Tus burning ginss by whieh thae
solar rays are concentrated produces an effect
which ls squivalent to moviag the objset in its
focus a eartain distanss toward the sun. de-
pendiog upon the size and power of the 2lnss.

"Tho most powerful lens yet constructed thus
virtually transports an obyast at ils fotus to
within about 2004000 miles ol thy suni’s surisee.

and lo this focus the most rafructory subsiancss
are either lpstaolly melte) or dissipatsd 1n
vapor. There can be no doubt that if the sun
ware (0 some as near us as the moon the sclid
earth would melt ke wax." As 1o the sun's

| them that not even 1t

tsmperature, thera {s great disorspanay Ino the

calaulation. The Intenscat heat that can be
produced upon earth Is porhaps 4,000° F,, bat
the sun’s temperaturs has bean estimated at
from 10,000* F, all the way up to four or five
million degress. Lanzley, who has (nvestl-
mnted this point with great oare, found that the
heat radintion of the solar surinoe is mors than
olghty-seven times as Intonss as that from the
molten {ron in tha Besssmer sonvertor.

As to the cnuses of this heat, and how it Is
sustalned, and how long It will probably Iast,
and many other interesting guestions whish
wa havs had no room to touch, the reador is ra-
forred to Prof. Young's charming book, tha
mosat instructive and Impressive volume ever
written upon this suhject.

Twe Books Abeni Scandinavia.

There has been Iately somewhat of a glut
of books purporting to record the haatlly
eanght Impressions of travellsrs not partiou-
Intly qualifisd to discourss on Norway and
Awedan, If intslligant parsona abla to spenk
flusntly the lanzunges of Beandinavis would
sojourn In some of Its chisf oltiss long enough to
besome Intimately acqualinted with the mannsrs,
habits, and polnts of viaw of the Inhabitanis,
their roport would bs interosting., There is
room also for & volume In which localities
associated with romantio or Important evonts
should be deaoribed by a writer thoroumhly
saturated with Beandinavian history: but hars
agnin A knowlodrs of Norse and Bwadish, If
not of Danish also, would bs indiepensable, As
for the ordinary tourists who supposs them-
selves equippad for bookmnakiog bocanse they
hava seen Dronthelm and Upsala, have gazod
upon the midolght sun. have perhaps been
driven behind a relndeer, and pioked up hall a
dozan phrases from much-enduring innkeep-
orn, thare |a ronlly no longer any eall for thelr
random jottinga. These ramarks are sugeosted
by & volume antitlad the Story of a Scandinavian
Sumimer, by Katuegrixe E, TYier (Patnams),
Thay da not apply, lor reasons to be mentionea
preaently, to another book just {ssued by the
sama publishars, and callod Norse, Lapp, and
Finn, by FRAKE VINGENT, Jr,

The author of “ A SBeandinavisn Bummer ™
Innded at Christiania, journeyed by land to
Drontheim, and wen! then by stoamer to Trom-
sos, which was ns noarasshegottothe midnlght
sun. On her return she want to Christiania, to
Btockholm by rall, and made an exoursion lo
Upsanla. On the strangth of this exparience she
proceadsd to make a book, and Ist us say at
oncs that her perlormancs ls no worse, and
rathar better as rozards vivacity of style, than
the soorn or two of works which, unbapplly, al-
ready occupy the not very oxtonsive fleld, The
writer scema to have read carafully sueh popu-
Inr summnrios of the Beandinavian annnls as
exist In Enilish, and aho haa transferred to her
vages a good deal of the erudition to be met
with In gulde books. Altogether her chap-
tors read like |lotters, which, no doubt,
may have bean llstanad to with lnterrst and
ndmiration in & family oircle whoss members
knew svan less of the subject than the author.
But renlly this sort of journal, in which a keen-
eyed, quick-witted, but In no wise specially
equipped peraon, notes what she happens to
see from & oarrings window, or the deok of a
steamer, or what she ohances to hear from a
travalling acquaintanee or ncompanion at din-
per, haa gone entirely out of date, What we
want is new facts, and thess ars only to b pro-
eurad by teavellers, or explorars, who know be-
forelinnd just whero to look for them, and can
distingulsh them when they ses them. The old
commonplace observations, which had some
zast and valuo when Norway and Sweden wore
comparatively unvisitad, are now quite savor-
loss, and it requires a literary artist like SBignor
De Amicis to concoot n plquant and attractive
dish out of such materinle,

The firat point which distinguishes Mr, Vin-
cent’s book from the lnat named is that he re-
frains from [nflicting on us any of the second-
hood Isarning to be gleaned so easily from pop-
ular histories and guide bonks, He tells us
simply what he saw (nnd he Jaw agroat donl
more than thelively author of "* A Baandinavinn
Bummer"), and what ha learned by personal
Ingulry (and he knew much botter whit to ask
about, and whaeroto put his quesations.) Hospent,
for instanece, some time on the threshold of his
journey on the less frequentad coasta and the
interine of the Island of Zoniand, Not far from
Roesk{lde, whioch was tha capital of Den-
mark, down to tha middle of the Aftesnth
century, but which probably not one Amer-
lean tourist in & huodrod thousand ever
vigita, ho wns shown n dolmen or burinl grotto,
22 teet long, 6 feat high, and 18 fest wide, and
which, when firat oponsd, containad a numhor
of ekelotons and n quantity of arms. North ol
Roveskilde too, and not far sway, I8 one of the
Iargest kitchen mittens In existence, contaln-
Ing relics of the race which dwelt hore long
bafors the advent of the Aryan type in Europe.
The whols nelghboring district is rich, it ssems,
in dolmens and kitchen mittens. as well as in
barrows, tumuli, and raissd stones, bearing
Runie inscriptions: the luttor memorinls, of
course, balonging to a much Iater period. Buoh
moopuments could not fail to enznge the allen-
tion of an intelligent travellor, aware ol Bir
John Lubboek's opinion that the pre-
historie, pro-Aryan age of Scandionvia must
have been its most splendid era.  Mr,
Yincent was not eontent to slop at Trnmsoa. but
want on tothe North Caps, whors, howaver, as
DBayard Taylor had preceded him, he does not
tronble us st much length with his fmpressions
of the midoight sun and Arctiv seenery, Mr.
Tavlor, howsver, knew but I{ttie about Lupland,
and three of the most valunble chnptera of Mr,
Vincent's book give us the results of his per-
sonal study of the Lapps in their own homes,
Hatolls us that the extremely low stature at-
tributed to the Lapps by tho Nrst Engilsh voy-
neers praves, on an extended acquaintance with
the race, not to bo at all exaggerated. They
avernge in height only four feet and a half, and
a Lapp flve feot tall would be regarded as o

prodigy. Their typs seems to indieate
an  admixture of Mongolinn and Caug-
enninn bloosd, but Mr. Vincent ngroes with

other authoritios o tracing more of the Monzo
characteristies in thele physiognomy. In eolor.
he says, they are yollowish brown, and thes
have largo hoads with broad and low foreheads,
light blask eyes, flat short noses, broad
mouths, high cheek bones, seanty beards and
long, stiff binck hair, Thelr valcos are pot ey-
phoalous, Lelne low aud squeaky, The suthor
ad s that they possess wroal musoulnr power
and are extremuly agilo. Oo the sthnalogleal
problam touching the origin of this strane.
race, Mr. Vincent does not nssume to throw any
light; but as regards their Aol migration,
ha infors. apuarsntly from their own
traditions snd thelr distcibution 1o their
presant  Eabitar, that they were the orig-
feal lnhabitants of Finland, and were siowly
aenwded porthward by the Fings proper. Tas
Lapp rave is satd te number ot the prassnt das
oo wore than 17,00 sadls, Oflginalliv all the
Laplanders were nomadie; but the Jdiffleulty of
finding suffeient food bas divided them into
two groups, the roving and the settled, or the
mountaln and the seaconst Lapps., Bu strone.,
however, {3 the Norwsgian prajudize ngainst
s who live by Ashing
are allowss] ta rematn pormansatly in aoy ol
tha Norse towns, The Lapps. it ssemas, neveg
sook either flsh or bintber, but eat their
fesh all raw, a fact of which the alx-
teanth cantury travellers made mention. Nat
only the men, but the women and the young
girls, are perpetusnily drook so fong ns any of the
vila corn brandy, whichthey distil themsalvos,

s procurable. The exposad awd grossiy jn-
taepariate Aol these poogp Loe Dot seein t
Iimtnlsh thelr vigoror thsir loogevity, A Lapg

will get drunk, fall asleep in 8 soow drift, and
awake In the moruing ss vigorous and
lively as he was the day before. Often, in mid-
winter, n Lapp woman, wandering with her
peopla in the snow. in search of reindesr moss
will give hicth tow ehitld, aud after & brief ra-
L Will ¥ without auy ey
i

intinue the jourp
(AL T
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Among the lealures of prehistorio soelets '

presarved awopg the Lapps may be noted
toelr regulntious regarding marriage. Poly-
gamy Is practised, and marrviagsable girls aro
&till frequentiy sold by their parents. the price

recelved being considered as a repaymen: 4
the expenses Incarred In bringlng up
daughter, and an A componsation to the Inthn
for the loes of her ssrvices, When wa heat iy
mind the existence of polyeamy, |t 60y
eurlous anomaly that the Lapps nayer Darmi
divores, In some of the Lapp BOM M0ty
polyandry I8 a recoanized form of the connubjy
relation. Mr. Vincent tells us that the Lapp Ing
guAge has eleven canes, and throe numbers

no gander. Wa obssrva that in the brief g'tu.,
sary furnlshed by him all the worda N dinnyl,
Inble. We are told that thore are five wordy fer
snow, and seven for & mountain, but that hons
asly, virtus, and sonselonce must be CXDresand
by a paraphrase. The Lappa possess nn man.
uscripts, and of eourss no printed hooks o
thelr own, but the Diblea and some religioy
vublieations have been lssued In thelr tongyy
by the Norwegian Government. They hiavs,
howavar, many traditional histories, myths,
nnd sones. A good many of the Lapps Are bap.
tizad, it sesms, wheni young, but the majority
are still addletad to polytheism, Among thair
delties ars severalot the old Teutonlo divini.
ties, but there Also seems to be among then
traces of Druldical institations,

In & ohapter on the reindesr, Mr, Vinoent
zives his personal obssrvations of this ussful
animal, which haa appropristaly bsen termed
the samel of the North. Ho tells us that most of
them are of & dack alate color, though a few arg
brown, and some quits whits. They are hardiy
three feet in helght, and parhaps four or five [y
longth. The great slze of their antlers presenty
A siriking contrast with thelr comparativaly
small bodies. The antlers of a buck ars ofeg
as much as four fest In length, with brancheg
oallad brow antlers projecting far forward from
thair bases, and with spurs spread out fanwisy
atthelr upper ends. Bmall as he Is, & reindess
is able to carry for long distances about 13
pounds, or he can draw over the glassq
snow, when harnessed to a sledge, 3%
pounds. Iis hoo!f s as admirably adapted
for travel in the snow and morases
of the frigld zone as the hoo! of the camel j
for the sand and hillocks of the torrid belt. Iy
Lapland a reindeer will readily travel ton mile
an hour all day, and there Is an Instance o
reocord of twenty miles having been mnde lny
nlogle hour na & teat of apoed. In 1600 & reln.
deer drew an offiesr,with important despatahes,
800 miles In two days,or an avorage of 16\
mileaan hour. This astounding feat ended s
the death of the deer, whose porirait, we an
told, la atill pressrved in the summer palaoce of
Drottniogholm, near Btockholm. All that wy
derive from the horse. the ox and thesheep, thiy
wonderful littleanimal furnishes tha Laplander,
Muoh of the meat, In (ta freah state. is cooked
and used as food but some after belnm cut lnts
thin slices Is dried or amoked, and then taks
the place of broad. The pennican whinh the
Arctio sxplorers use is made from reindes
flesh. The milk, which Is excessively rich, s
drunk freah, or made into a rank and unctuom
oheesn and a kind of buttar that tastes 11ks suet,
From the checse an oll In made whioh s the
soverelgn specifio for frosen flssh. The whay
isused for drink, and ls sometimes oonverted
into & fermented beverage analogous to kou.
miss, The skins of ths deer furalah the winter
tents of the Laplanders, thelr biankets, and
nrtioles of clothing, and, in short. serve almost
overy purpose to which awe apply cloth or
leather. The women prepares from the ten.
dons, by rollipg them with thelr hands upos
their cheeks, m thread which surpasses all
others In strength and durability, The antlens
supply the requisites of their housshold and
oullnary apparatus, The reindesr, withont
which the Lapps could not exist, are a very
precarious possession, owlog to the diffeulty
of proouring thelr subsistancp during winter,
The mosas, or lichen, on which they foed 1s oltas
burlsd bennsath as much as six weeks of snow,
which the deer themselves have to remove with
their feet and follow thelr nose. Mr. Vineent
tella us that the relndeer moas Is eapable of
balng used for human food; ita nutritive prop
nrtios are derived from the starch whioch It son.
tains, and the tasto is nosunpleasant whon the
moss ia bolled with reindeer milk.

Mr, Vinosnt spent some time among the cop-
per and Iron mines of Dalecarlia, the eradle of
Sweden’s olvll and religlous liberty, The au-
thor dwells on the simplicity of mannars, dress,
and mods of living in this provineo, and polota
out that the inhabitants speak a language which
ia said to resemble the Gaslle. The fant jndi
cates & profound difference of race batween the
noatives of this region and thoses of Gothlapd, st
the southern end of the peninsula, and perhaps
furnishes the key to Sweden's early and medi-
mval history. Mr. Vincont observed that, not-
withstanding the strict supervision of the Gov.
ernment, the forests in the naighborhood of the
mines ara nearly exhnusted. Thalr disappear-

ca hodes i1l for tha future of the mining in-
dustry, for, aa 18 well known, the superiority of
the Swedish iron does not arise solely from the
purity of tho ore, but partly In conscquence of
its belng smelted with charcoal,

Thw visit which ourtravoller mado t» Finland
has enabled Lim to enrieh his volumse with

soma information ahout thnt too asllan: visited
eouutry. It appears that aiter 1853 Finnlsh s
to become the oMeinl Inncunee ; thin will l‘nni
abuout u species of ravolution in social e nu
literature, for nntil recently Swedlsh bas
been spoken among the upner closses, and
most books have vesn print=d 1p that Inogunes,
Yot us early na 1548 tho New Testament nod
Panlter worn publisied in the Finnish tonkue,
Woukly Finlanaish nswspapnrs elpesints atnong
tho peasuntry, and of Iato an attempt has beeo
mawio o trapsine Schillor, and eveu Shikes
spenre, into the putive lnuganes, Mr, Viocent
wives some extracts from Kaievala, the great
Finlaondisn epie, whioh was {lrst collected in
printed form in 1835, but which had besn
handed down on the tips of the peasantry from
ummemorinl time,  We sre rominded that Max
Mailor has roengnized in the Knlovaln merits
not dissimiiar to those f the Hied aopd the
Niwbelange, nnd I8 disposed to rank it se the
fiith natiounl epie of the world.

4 scn uu:.;: ISIRENN'S UBSERVATIONS

0Odd Glimpses of Human Asture Canghbi las
Virginia Free Bchool.

To tae EpITOR OF THE SUN—Sir: I thick
a bit of my experienca In school teaching (o
Virginin is worth teliing. Faney a loz houss
laubed with the reddest of red mud, with roys
ouk teoes shnking hands over |ts low rool
That is my sehoolhouss, Faney a middieaged
widdle-aizaq, timorous womnan, installel for
the first time 1o the chalr of authoriiy. That i
1. Befora me. on long, backless benches, ot
my seholars, gnzing with oges [ERe gimiets ong
funny Loy, two stupids, three curiy-nended
wirls, four with re wir, nil the post hping cotis
posmd of sandy v, and snagaieg
teet b, With Bltas ey » marbles, as 8
s i bandinl ol blnekoeyo

t i the tashion, iu mwy schooal, for [a(l(l“""
sngne Lo e from the pareals wrilisn oo e
ehiidren's slatvs,
)i by ne means to be iet et beside o

Raty Anun is A
Uheris Tuck. The tambiles not seitin’ Lopres st W8
present
Fowonsd Tike Wiiv Anne 1o learn the pianper §heat
VU ek Le clighes Nery cleyer .
Foroait 88wl wouri b Lim iny san Adon ram, He

il aud Wik get alead of bis helth sose

Frivd o

A hoy with a mouth like n eatflah saye:
0, Miss Stitison! Pa ho says he don't wask
no grisunar spreaid oo we, and T am te apes ;“
Iis wld yuline speller; for he alo't gut Do W08E
ience ip them biue spoliers,

Having oooision to coresct a boy for seyise
“that or slute.” the same oattlsh scorniuliy 55
serves: “ Don't it sound jest [1ke anigeee?
aiwnys says tLat thar,”

I gofmes e, but instead of an sasus

e WALl ey Liae A e

Bl slines dn, nenely

Jdown, nnd he draws ut of
draceled eiquirEnl

“Tham's what
hilm, nod | thirowe
bim bod L thar, tyssii
bopa you'll 'eert of bim, marm,* A

On, but they Jdo siuite tue Euglish grams
im the fage!

“Mury. whnt is a quadrups)?” :

A dnneerous wes b usied 1 war”

™

A inpae. ¥l

T T "
W, Miss Bimpsan,” from the irropseieily
alll=1 Iaven one at the eircus, Hite e "‘
tadl 1k & tultnr—eutter—eatiermount, anl v
Ltk & poossonuus. Lp

Fhin teide of this world and the glogy
frvisly Hourishes in u (ree achool, Thers
i . aimbiv. whirh keeps Sary As

Tuvk i i '

Al

rint ! +
oo He treed
and pensd
aias asdl

lont bipd™

Y Of Jolinty's po
. ospur T

hiog and m

LB B i R ¢
i I Warry, who 2%8

st hwr,
Ob, the Lead tenincn wid the auiMnes '."j
this one 100 good Lo o With thal cue ¥
Canialu ! E A

Vizcisia, Oet. 8,




