
186 THE SC 1NTtFIC CANADIÂN. [Jne, 18801

greateet discoveries have beeu made while that iuminary was in
the utter darkness of a total eclipse. In fact, the best know-
ledge which a man eau acquire under any circumstances, is Most
in complete and nnsatisfying to the earnest and intelligent seeker
after knowledge. ________

Tm IUN.

"TUE GLORY, NATURE AND MAGNITUDE 0F THE SUN."

It is easy, said the lecturer in opeig to estimate in figures
the magnitude of the sun and is distance from the earth, but it
is difficult ta, convey to the mind any eorrect idea of what those
figures really represent. The lecturer had in early life end'eav-
oured to gan some idea of the magnitude of the American con.
tinent ; yet he had but recently been able to form. any really
adequate idea of it-and that was accomplished oaly through
crossing it by rail. It is easy to say that the sun is from uiuety.
two to ninety-three millions of miles distant ; but a railroad
journey that distance would require 500 years. A cannon ball,
moving at its initial velocity, would require thirteen years to get
there, while the report would flot reach the sun untii haîf a year
later. Another intsresting illustration in this direction bas
been given by supposing a human. arm exteuding from the earth
to the sun ; 130 years would be required for the nerves to inform
the head that the fingers were burned by coming in contact
with the solar surface. The sun possesses a most

WONDERFUL POWER OF GRAVITY.
It controls the entire solar system and keepa ail the planets
in their order as they continue in their grand, silent pro esg
through space. go great is its powers of attraction, that a af
ounce weight, if raised above the surface of the sun and dropped
from rest would acquire a velocity of 435 feet in the first seeond.
Its magnitude is 108 times the diameter of the earth, and ex-
ceeds it in volume 1,222,700 times.

THE HEAT OF THE SUN.

To form an approximate idea of the heat of the sun we mus
remereber that it is estimated it would require the heat lrom
11,700 trillions of tons of coal, consumed in every second, to
produce a heat eqilal ta that diffused by the sun in the samne
space of time. 0f ail this immense emission of heat, only one
part in 230 'millions falis upon the earth. Ail the rest appears
to us to be wasted in space. Yet tbis seeming waste has donbt-
less a meaniug. and'is probably subservieint of some other kind
of work or good, aasociated with the great whole of the universe.
Without the heat which results from solar rays, -every form of
life on earth wonid cesse. The same is true, relatively, of ahl
stars, which. are suns to other systems. A beamn of

THE SU:N'S LIGHT

Ia 120 times more intense than that of the lime-light-such as
the lecturer was nsing to projeet his illustrations upon the sereen.
We know this, in degree, from the fact that when the lime-light
is placed between the observer's eyes and the sun, the lime-light
appears as a black objeet. Even the intense light of the electrie
arc is one-third leus than that of the sun. The sun is brigbter
in parts than it appears to the eye. Floating in its upper
atmosphere are clouds of intense brightness, many times brighter
than the average glow of that luminary. These clouds are tech-
nicaily known as "'rie grains," which give to the sun, as
viewed throngh a telescope, s fine mottled appearance. This
was beantifully ahown upon the screen. These ciouds are
thouglit to emit 90Q% of the sun's light. But iustead of being
compoBed of the vapor of water of clouds in our atmosphere, they
are the vapors of iron, magnesium, calcium, copper, etc., heated
to an intense degree of luminosity. Another class of moat im-
p&,rtant and interesting phenomena is what is known as

SUN SPOTS.
Which wua shown i a moat strikingly vivid manner from photo.
grpha of the snn's face, as taken b y Dr. Rutherford. These
views were telescopie, and portrayed the lights sud shades of
the sun's surface in a moat atriking manner, showing the spots
with long, cirrous threads, now radiating from the spots and

agi seeming ta reveal an iuward draft tawards the sun's centre.
Te physical characteristica conuected with these phenomena

were briefly alluded to and ex lained so far as science han pane.
trated inta their mysteries. Jivery change iu one of these spots,
sid Mr. Proctar, must be accompanied with atmospheric turmoil
and disturbance, ta, which the Most terrifie phenomena of tomna.
doe and volcanie eruptions upo n earth are but gentîs zephyrs
and harmleus detanations. l'ho terrifie noise by which they
muet b. accompanied is such as no human ear oould bear ; but

which is utterly loat by the great void between us and the sufl,
through which no sound wave eau pase. The great advantages
of photography in observations of thii kind were alluded to by
the lecturer, as the constautly and rapidiy shifting forms pre-
vented any possibility of accurate study when received directly ;
while a photograph taken with only one-sixteen hundredth part
of a second exposure, fixed permanentiy any given shape for
study at leisure. Until within a few years the spots had to l>O
studied by the aid of drawings only which were generally qii
imperfect. The lecturer here jocuiarly alluded to such exsggera«
tions in a book on the sun, 1 ublished a few years ago «Ilby a iu
named Richard A. Proctor.' the question,

0F WHAT THE SUN IS COMPOSEDi
Was briefiy discnssed. Some progress has been made in the.
solution of this question, but only enough to discover that WO
know but very littie about it. The principie of spectrum auaiYý
sis wau explained by beautifuily illuminated disgrams in colors ;
also the manner in which the principle was made applicable to
determining the nature and composition of the heavenly bodies.
By the use of the spectroscope it has been most nnmistakablY
shown that quite a number of elemeuts known on ihe earth existed
also in the sun, and that some elements existed there which are
not known on thc; earth. Among the elenients common to both
were sodium, calcium, magnesium, aluminium, hydrogen and
several others. The existence of oxygen in the sun was somewhat
uncertain in the minds of maany ; whiie others iucluding the
speaker, Prof. Young and several other prominent astronomers
believed that its presence in our luminery had been fully proveil.
One new metal unknown here was instanced, and had been nanied
by Prof. Young, helium, from helios, the Greek for sun,

SOLAR PROTUBERANCES.
Perhaps the moît interesting portion of the lecture kvas thst

part devoted to solar protuberances. These were most beafltl
fully shown and elucidated by projections upon the sereen. This
clsass of phenoruena was first observed at times of a total 5 olsr
eclipse when for a few moments the sun's dise was completell
shut out from view by the intervening body of the moon, SB
shown in the annexed diagram, No. 1. By ezamining that figure,
smail jets, shown in shade, just beyond the dise of the mooll,
will be seteu to issue ont from the body of the sun in the form Of
fiames. When properly observed, the jets have a red, fiame.like
appearance, and the spectroscope has revealed to us the fact thst
t hey are really tongues of fiame or incandescent gas, which are
now known to shoot up from ail parts of the sun's surface to the
distance of fifty, an huudred, and even, in one case, at least, tO
the enornions altitude of 210,000 miles. Astronomers are uo'w
enabled to make their observations at any time, without aiiY
regaîd to the presence of an eclipse. These fiames are supposed
to bt, catised by explosions or eruptions from withiu the more
soiid portions of the sun's body. The lecturer gave it as hiO

oiinthat the fiames seen, which are known to consist Of
hyrgn, sodium and magnesinm gases, inereiy mark the track
of more soiid, but unseen matter-molten material-just as the
fiame and smoke which issues from the mouth of a cannon, marks
the track of the unseen bail.

AEIXALS OR ]PLAJT?
Iu the course of a lecture ou 1'Plants that prey upon Animal',

and AnimaIs that fertilise Plants, " deiivered at Leeds, by the
Rev. W. H.' Dallinger, the lecturer explained that th6e
were animais-definiteiy proved to bu such, and with which'
every zoologist was familiar-that were s0 lowly in their bei0g
that they possessed no definite form. They revealed to the mostre-
fiued scrutiny no organization. They moved, but withont mi15

cie ; they crept, but withont limbs ; they feit, but without dis-
coverabie nerves ; they devoured without mouths ; they digested
without stomachs ; and they had ail the properties of life, but
were without trace of organised structure. It was their habit to
associate with eveu these lowiy creatures, because they werO
animais, a measure, at lest, of consciousness and volition. But,
on the other hand, there were plants of the highest and Most5
compact struéture in which delicacy of organisation, refineflIt
of mechanical coutrivances, and adaptation of means to ends
were combined ; and yet, because they were vegetables, they Were
accustonied to assume that they were withont conselousuesa, a.»d
devoid of will. But what were the facts ? Zoology at the P"'
sent day was in the highest sense a science. Its facts had a pre'
cision and valute unrivalled, and from these they were bound to
say that the old land-marks were ntterly incompetent. The'
animal and vegetable kingdoýms conld not be separated, and the
two marched on in one organie whole. To the popular mmnd JiS
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