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study the state of the solar system, of |
which his globe is a part, and of the|
sun, which is the centre of power for
that system, he must look ahead and
around him, peering as far as he can

| aoross the ocean of space thru which his
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When the Sun’s Eclipsed

Continued From Page 1.

PR
weak and surprisingly ineffective. ‘()b-
servationg gathered from mo less than
eighty-nine different stations, ssv_aﬁeroj
over America, Europe and Northern
Africa, showed everywhere a notable
deficit of heat. The average temperi-
ture dropped several degrees below the
pormal. 1f the partial failure had con-
tinued indefinitely the temperature of
“the whole earth would have fallen mora
than thirteen degrees, and the result
would probably have been fatal to many
delicate forms of life. Fortunately. it
dia not continue. - The solar rays slow-
ty regained their wonted power, a'lthr)
there were indications of another hom»
porary weakening afterward. W r.w,n
the facts for the winter just closed are
collected and compared, it
turn out that there is evidence of yet
another weakening of the sun’s radia-
tion. Other suggestions have been of-
tered to account for these phenomena
pesides that of a decline of the sun’'s
radiation, but the latter appears, upo‘n
the whole, to offer the most mustn'crolwy
explanation, Nor is this the only iIn-
stance known to. or at least susvect>d
by, science. in which the great orb of
day has failed in the complete per:
formance of what, from our point of
view. seems to be his bounden duty—
that of keeping the earth’s surface at
a nearly uniform annual tempomtm.‘e‘
Professor Langley and others belleve
that in prehistoric times the golar ener-
gy showed even greater variation lr}nn
any that can be ascribed to it since the
observationg of scientific meteorology
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were begun. But one such experience
is enough: We do not need two dan-
ger signals of that kind!

“ Now the clearest indications of the
variability of the sun are afforded by
the sunspots. Not only is the presence of
these vast dark. patches on the glowing
disk a thing which in itself might na-
turally be expected to affect the amount
of light and heat radiated from the sun,
but the disturbing forces in the sun 10
which the spots are due must also very
powerfully influence the temperature
| and the radiant power of the solar
| globe, somewhat as an uprush of heat-
| ed vapors in a mass of boiling liquid
will give rise to a gush of heat, fol-
lowed perhaps by a sudden fall of tem-
perature.

But the sunspots are not the only|
indexes to the disturbances from which |
the solar globe suffers, Around the
sun there are immense clouds of faintly |
luminous matter, which may be com-|
| posed of gases, or of meteoric dust, or
of both, These clouds produce the ce-
markable appearance called the Solar
Corona, the most brilliant and awe-in-
spiring feature of a total eclipse, and
it is hoped that the studies of the cor-
ona which will be made next August,
with instrumentg far more powerful|
than any ever before employed for such
a purpose, may enable astronomers and
physicistg to discover the manner in
whiech the disturbances in the sun affect
its immediatc surroundings. That
much being gained, it will then per-
haps be possible to find out how the
same forces extend their influence as
far away as the earth and the ofha!”
planets. {

It may appear singular to those who |
have not studied the subject that th2
astronomer must wait for a total
eclipse before he can investigate the
sun’s immediate surroundings, and that
even then his observations are limited
to a flitting period of only three or ‘our
minutes. The reason is that the light|
of the corona, altho it is spread over an
immense space about the sun, is so much
fainter than the light of the blazing
solar globe that we cannot see it, our
eyes being blinded to it by the glare of
the sunlight in our atmosphere, For
the same reason we cannot see the stars
in the daytime. A screen held between
the eye and the sun does not help us,
because the atmosphere all around the

| one,

without whose aid the corona cannot
be seen.

It will help us to understand the na-
ture of the observations to be under-
taken if we recall the appearance that
the corona presents during an eclipse,
It is impossible to exaggerate the
strangeness of its forms. They seem
as mystical, and yet as full of unread
meanings, as the hieroglyphs on the
walls of an Egyptian temple. Some of
them arelong tongues of light, darting
out millions of miles from the sun, and
surrounding him like a gleaming hedge
of enormous lances; Some are short
and blunt, many in the neighborhood
of the solar poles are narrow, curved
lines lying one within another, like the
lines of force that are evolved around
the poles of a magnet by sprinkling
iron filings on a paper laid upon the
steel. This strangely suggests the play
of gigantic electro-magnetic force, and
justifies the opinion that the sun re-
sembles a tremendous dynameo- Dut
the study of the corona during the
eclipse next August will be likely to
show that while magnetism and elec-
tricity, as we ordinarily understand
those things, account for some of the
appearances about the sun, they do not
account for all, and especially not for
the rapid effects produced upon the
earth by outbursts in the sun. It may
be found that the explanation of the
influence apparently exercised by sun-
spots over the earth’s magnetism re-
cently suggested by E. W. Maunder,
the English astronomer, is the true
A sunspot, in Mr. Maunder’s op-
inion, is associated with the ejection
of electrified matter. This matter is
partly in the form of extremely fine
duvst, rapidly cooled after it leaves the
#un. Under the force of the solar at-
traction of gravitation it would even-
tvally fall back into the sun but for
the impelling force exercised upon it
by the light waves constantly pouring
out from the solar orb. It has been
shown, both mathematically and by
physical experiments, that the waves
of light are capable of driving par-
ticles of extreme minuteness avay
from the sun in opposition to gravity.
These particles, once started, may go
on indefinitely, reaching the planets,
and passing out into infinite space
without ever returning to the sun.

“An eruptive sSunspot,” says Mr.

screen is still illuminated by the full
sunlight. The screen would have to
be placed beyond the atmosphere, far |
out in space, to produce the de»i
| sired effect. Now here nature |
has singularly favored us.

The mcon, |
an opaque globe thru which the =un-
light cannot penetrate, happens to be |
| of such a size and situated at such a |
distance from the earth that when, as
| occurs at regular periods which as-|
| tronomers can predict, it comes ex-
actly between the earth and the sun, |
|it just covers the sun’s disk, leaving |
|all the surrounding ‘space uncovered. |
| When this happens the corona gleams
| into view, an amazing spectacle, whizh
| al! who have seen it agree in saying is |
|the most imposing sight that the!
é whole round of natural phenomena af- |
{fcrds.  Unfortunately, a total o(‘lipse}
| cannot . be seen from all parts of the |
earth at once. It is only the point ofi
the conical shadow of the moon that |
reaches the earth, making a dot of
darkness from fifty to a hundred miles
in diameter. From the effects of the
motion of the moon in its orbit, and
the rotation of the earth on its axis,
this dot appears drawn out into a line.
| or path, called the path of totality (ly-
ing for thousands of miles across the
earth’'s ‘'surface), and only within this
narrow path does the sun appear to-
tally eclipsed. Outside that path the
eclipse is only partial, and consequent-
ly of no scientific importance, 7The
path of totality varies for each succes=-
sive eclipse. On this occasion it will
begin southwest of }udson Bay, tra-
verse Labrador, . cross the Atlantic|
Ocean, traverse Spain south of the|
Pyrenees, cross the Mediterranean Sea |
and lie along the northern border of |
Africa, ending in Arabia. The observ- |
ers must go to some point along this |
path. Some will be stationed in La-|
brador, many in Spain and many in
Tripoli. They will have two kinds of
ingtruments, one kind varying with the |
preferences and particular objects of
each party of observers, the other %ind |
common to all of the observers and ut-|
terly beyond their control. The latter |
| inetrument is the moon herszlf—the in- |
dispensable screen furnished by nature,
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Maunder, “may be regarded as a vol-
cano ejecting a stream, or jet, of nega-

will be at work this summer on the|
summit of Wilson’s Peak, in Californ-
ia, 5800 feet above sea level: There
Prof. George E. Hale and Prof, I, E.
Barnard, with several assistants, arm-
ed with new instruments of unparallel-
ed power, will attack the mysteries not
only of the sun but of the outer uni-
verse, Prof. Hale will devote his at-
tention particularly to the sun, and
Prof. Barnard to the stars and nebulae.
The most remarkable instrument to be
employed is the Snow telescope, named
for Miss Helen Snow of Chicago, who
furnished the money needed for its
construction., This instrument has two
great concave mirrors, each two feet
in diameter, one having a focal length
of 60 and the other of 145 feet. 'These
are to be used alternately according to
the demands of the particular work on
hand. Two plane mirrors, under per-
fect mechanical control, reflect the
sun’s rays upon the concave mirrors,
and the latter bring the rays to a fo-
cus, producing images of the sun re-
spectively 7 inches and 16 inches in
diameter. To study these images there
is provided an enormous ‘“‘spectro-helio-
graph,” an Iinstrument invented by
Prof. Hale, wherewith the sun can be
examined in a selected light. That is
to say, the'observer can use light of a
chosen wave length, instead of the
mixed light of the entire spectrum, for
studying particular solar phenomena.
Enormous advantages arise from this
method, and photographic skeletons of
the sun can thus be produced. For in-
stance, when the sun is examined by
the light of its calcium lines alone the
appearance of the solar disk is very
different from that presented when the
light of the hydrogen lines is employed.
It may almost be likened to the X-ray
process, by which the internal secrets
of human anatomy are brought to
light. Thus the Snow telescope, com-
bining the powers of photography, of
spectroscopy and of light selection, will
penetrate deeper into the solar secrets
than ‘man has hitherto been able to
get. The instrument with which Prof.
Barnard will attack the outer universe
is the Bruce photographic telescope, an
irstrument of short focus and wide
field, which is able tq picture the vast
star clouds of the Milky Way on a re-
latively, large scale and with exquisite
definition, Things utterly beyond the

the greatest telescopes, will thus be

reach of the eye, even when aided with

REWARDED FOR HEROISM.

Alexander Cameron of Lindsay, the first Canadian to receive a Carnegie |
Mr. Cameron saved a boy from drowning
jeopardizing his own life in so doing,

Mr

medal for heroic conduct.

of the perfeotion that may one day be
attained, and that nature has not vet
been surpassed in many directions, that
for the purposes of delicate measure-|
ment nothing has been found equal to
the thread spun by the spider, One of|
these threads, seven of which placed
side by side make a line only a 1000th
of an inch in diameter, when stretched
across the focus of a micrometer eye-
piece, and strongly magnified, presents
a perfectly straight, smooth ' outline;
and spiders’ lines, thus used, have been
found to withstand a temperature in
observationg of the sun sufficient to
crack and destroy the lenses of the mi-
crometer. Thus thé busy little eight

and the innum

| & dimness of liznht

| and gives no i
| the midst of th

ship is driving, This duty is performed
by the astronomers who study the out-
er universe, Thus Wilson’s Peak, when
its great photographic instruments are
operation, will become like
newly-erected masthead, from which
watchers immediately begin to keep un
outlook in every direction. Any know-
ledge that they may be able to attain
will be of use in the great final pro-
blem. We know ajready that the solar
system is hu":'ying thru space at a
speed of 300,000,000 miles, or more, per
year; we know that space is full of
other systems, milliong of them, all
more or less resembling our own; and
we know that these systems are con-
nected by son and scheme of unifi-
cation- But what that scheme is
we have yet to l3arn. And we have
also to learn hether our little lives,
“rounded with sleep,” and subject
the vagaries of the star we call the
sun, really sum our connection with |
the universe a 1d us, or whether the
best promise o! immortality may not
rest upon the mitability of space
vieness of worlds,
reaches an obser-|
tes with a speed and |
ippalling. There is|
which precedes the|
for some time
nediate warning. In|
iimness or penumbra, |
hilltop turns- black inj
the same time sev-|
@ral nearer hills . blotted out. Trees,
houses, valleys and rivers vanish, Then
a black carpet shoots acrosg the level
ground. The edge of this carpet is per-
fectly clean cut. It rushes up with a
speed of 100 miles an hour. One feeis
the chill of it almost as soon as the|
darkness strikes. Queer reddish colors|
are seen in the sky. A piece of paper
ig covered with wavering bands of black
and white. Suddenly these vanish, and
in their place brown dots in the centre
of brown rings appear. Absolute si-
lence reigns. Whatever wind was blow-
ing stops, and all animals hide and keep
quiet. Chickens go (o roost, The air
hag a dreary chill uind the tempera

When the ¢
vation party it o
suddenness tha!

eclipse, but r]hx lasts

some neighborin
an instant and

Moderator of the Thirty-first General Assembly of the Presbyterian Church of

Canada,

Dr. Armstrong is pastor of St. Paul’s Church, Ottawa, and

managing director of the Ottawa Ladies’ College.

| legged spinner, which proves such an

annoyance to neat housewives, is an

| indispensable ally of the astronomer in

| the radiant energy of the sun,

observafions that stand at the fore-
front.of progress in the conquest of the
secrets of the universe.

The combination of all these observa-

| tions may. result in an enormous ad-
| vance in man’s practical knowledge of
| his place in the universe, and of the

influence to which he is subjected by
Situat-
ed as he ison the earth, he islike one
afloat upon a boundless sea, The whole
solar system is but a point in the uni-
verse—it is his ship, and the sun is its
furnace and its engine. Hig first duty
relates to the mastering of the secrets
of that engine. He cannot control -t,
but he can understand it- He can learn
if it is running smoothly, if it is sub-
ject to important variations, if the fires
are getting low, or are burning bright-
er, Thus he can foresee, to a cert.an
extent, the future, and it is not incon-
celvable that, armed with ssach know-
ledge, he mighti be able to fortify him-
gelf against the results of changes
which, unforeseen, would prove fatal to
nim. Professor Lowell believes that
the inhabitants of the planet Mars have
already been compelled, thru the chang-
es that have gradually come about in
the condition of their globe, to inter-
fere on a large scale with the arrang=-

| ment of nature, and practically to trans-

| tively electrified matter radially out

from the sun. The earth in its con-

| stant travel thru space cuts across the
| path of these particles,

It is supposed
that the finely-divided particles may
reach the earth in about two days.
They become caught by the atmo-
sphere and constitute an electric cur-
rent jet in the upper regions of the
same which will naturally affect the|
magnetic needles on the earth’s sur=|
face., This disturbance may persist for |
a certain time after the solar jet has|
swept past the earth.” |

Among the minor, and yet highly-|
interesting, observations that will be|
pressed with eager haste during the!
three or four minutes that the sun is
totally hidden next August i{s the
search for the myserious planet. “Vul-
can,” supposed to have been seen half
a century ago, but which has ever
since remained hidden—if it real-
ly exists—in the overpowering
light close to the sun. Photographs of
the darkened sky around the sun are

| expected to reveal any unknown plan-

et or planets that may chance to be
there. 3ut even more important than
auestions of this sort is the great un-
derlying problem, whose nature I have
irdicated in the beginning, which re-
lates to the degree of stability possess-
ed by the sun as a centre of radiant
energy What light .can eclipse obser-
vations throw upon the variability of
the sun’'s radiations and upon the ques-
tion whether that variability is Jn-
creasing, and threatening to become hat
last so great as to endanger life upon
the earth? Here it must be stated that
other observations besides those which
are only possible during a total eclipse
come into play.

The mightiest battery that science
has yet brought to bear upon the sun

light, for it is ev-|
ery moment becoming more evident
that the heavens are filled with stu
pendous phenomena that escape man’s

brought to

| form the surface of their planet i{n such

a way as to meet the new state of thingg
that confronts them. It is imaginable
that similar emergencies might occur

{ on a planet like the earth situated near-
| er to the sun than Marsg is.
| is cooling, the more

If the sun
distant planets
would be likely to suffer first from the
deficit of heat, and from whatever
other consequences might result.

But, if it is man’s intellectual duty to

ture falls several degrees, Up in the
hazy bright sky there is just one obr|
ject visible to the naked eye. It is de-|
scribed by observers as the ‘‘blackest
thing in creatien.” It is the moon. The
back-side usually illuminated by the
full rayg of the sun has not g beam cf
light over its vast surface. But the
sky around it is lighted by the corona
of the sun, which streams out on all
sides. In contrast to this the dark moon
looks like a hole in a stovepipe. Ca.nr\
era shutters click and observers wo'k|
and look with the intensity and excits-|
ment of madmen. For they have come
miles and prepared for months, and
fortunes have been spent just for these|
few black but golden minutes whica|
come go rarely, The eclipse goes 28|
quickly as it comes., The hilltopg that|
were first blotted out suddenly shine|
like suns, Trees, houses and a!l burst|
out in brilliancy and suddenness. Then |
a carpet of lght which looks like a|
prairie fire pursues the tail end of the|
shadow carpet. Animals looking con- |
fused but relieved come out of their|
hiding places. Roosters crow, the wind|
starts Up again, the air warms up:
quickly, the penumbra grows fainter|
and fainter, and the eclipse is over. |

Bar

Little Joke. .

John Kend:ick Bangs once ran ac’0ss
a gift copy «f one of his own books in a
second-hand book shop, still having this
inscription the flyleaf: ‘“To his
friend, J with the regards and
the esteem of J. K. Bangs July, 1899.”
Mr. Izangs bought the copy and sent it |
to his friend again with a second in-
¢cription beneath: “This book, bought
ir a second-hand bookshop, is present-
ed to J— G— with renewed and reiterat-
ed regards and esteem by J. K. Bangs,
December, 1899.”
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ordinary senses, but which are begiu-
ning to be revealed thru what may al-
most be called the new senses which
science is developing for hig use. These
investigations will strike problerng that
have hovered like shadowing clouds
over the human mind from the carliest|
periods of history. They touch upon
the creation and the doom of worlds. |

“In the beginning * * * earth was|
without form, and void, and durkness
was upon the face of the deep- |

These mysterious words of enesls, |
haunting the imagination, begin to take
on a clearer meaning when we examine
some of the photographs that nave al-|
ready been made of the great nebulae
and the star banks of the Galaxy.
There the ‘‘formlessness” ig visible in
the strange, indescribable shapeg of the!
nebulous matter that is spinning itseif
into suns and worlds, There the brood-
ing “darkness”’ appears wmevealed in
huge black gulfs of emptiness, yawn
ing among the crowded stars,

“And the Spirit of God moved upon
the face of the waters.”

Even this strange Biblical expression
seems less mysterious when studied in
the light of Prof- Barnard’'s and Prof.
Keeler's photographs, for they clearly
irdicate that some great spirit of crea-
tive energy is moving like an unseen
wind over the gyrating nebulae and the
half-completed stars. The results of
the work on Wilson’s Peak wil]l be like
th: second volume of an absorbing no-
vel, clearing up fascinating and as yet
half-opened mysteries, It may be .re-
marked, as an indication that the won-
derful mechanical details of modern as-|
tronomical instrumentg still fall short|
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