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Total Eclipse of the Moon. October 16 - 17,

1\ n eclipse of the moon, especially a total

■S^kone, is sufficiently rare to lose none of its

interest at each recurrence. A clear sky and a

seasonable hour add not a little to the enjoy

ment of the spectacle, and will arrest the attention

of even the most indifferent. Such a treat is in

store fo our readers on the night of October

io, of this year. The hours are perhaps rather

late for our friends in the east, but our western

ones will surely not

complain. At all e-

vents we must take

the eclipse as it will

actually before the

astronomer that pre

dicts it is as helpless

to change the hour

of its occurrence,

as the weather pro

phet is to bring on

sunshine or rain.

A total eclipse of

the moon cannot, of

course, compare in

grandeur and scien

tific importance with

a total eclipse of the

sun, such as our coun

try has witnessed on

May 28, 1900, but

there are many uses

to which a lunar ec

lipse may be put, and

there are many scien

tific problems which

it alone will solve.

First of all, ma

ny historical dates

are fixed by refer

ence to certain lu

nar eclipses. Thus

for example, our present year 1902 is not the I

1902nd year since the birth of Christ but the

1898th, because an error of four years has been

detected by astronomers centuries after this |

Christian manner of reckoning years had been

in use. And this is proved by the fact mentioned

by the Jewish historian Josephus that upon

the night that Herod died there occurred an

eclipse of the moon.

With their present accurate knowledge of

the moon's motion it was not difficult for astron

omers to fix the date of this eclipse and thus

detect the error in our era.

Secondly, it happens very often during a

total lunar eclipse that the moon does not en

tirely disappear from view, but remains visible

with a dull copper color. This is owing to the

fact that the earth's atmosphere when free from j

clouds acts like a huge lens and bends the sun's

rays into the earth's shadow so that they fall

upon the moon. These rays of the sun, there

fore, traverse a great thickness of our atmos

phere, and returning from the moon pass through

it again. Under these circumstances the air ex

ercises much greater absorptive power than us

ual, and the spectroscope is thus enabled to

identify with certainty those lines which are
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termed telluric, that is, those which are due to

our own atmosphere and which must therefore

be eliminated from the spectra of celestial bodies.

Thirdly, the invention' of the bolometer, an

instrument that detects almost infinitesimal vari

ations of heat, enables astronomers to study the

heat-radiating power of the eclipsed moon and

of parts of its surface at a time when the sun's

light and heat are suddenly taken away from

them after they had- been exposed to them for

periods varying from a few minutes to nearly

two weeks. Observations of this kind are extreme

ly delicate and great additions to our knowledge

are expected from them.

Fourthly, during an eclipse, when not only

its intense glare, but at times even all of its

light, is taken away from the moon, we are ena

bled to observe the moon's passage over many
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small stars which could otherwise never be seen

close to the lunar disk. These occultations of

stars when observed from stations very far apart

furnish the best means for determining the

moon's position, motion, size and distance.

Fifthly, Barnard has photographed the moon

when it was entirely within the earth's shadow

but very near its border, that is, in other words,

a few minutes after totality had begun and a

few miuutes before it ended, in order to

see whether our moon had a satellite revolv

ing about it, which under those circumstances,

might be caught in the sun's rays while the

moon itself was in darkness. While his results

were negative, the experiment is worth repeat

ing, although it is not likely that any such

"moon of the moon" exists.

Lastly, a lunar eclipse is a picture hung up

in the sky, and simultaneously visible to half

the earth. The contacts of the lunar disk with

the earth's shadow occur at the same absolute

instant of time for all the observers of the world,

and hence these contacts would furnish an ex

cellent means of determining longitudes if they

could only be accurately noted. Owing, how

ever, to the indistinctness of the edge of the

earth's shadow, caused by our enveloping atmos

phere refracting the sun's rays, the times of the

contacts can scarcely be observed within a

minute, or half a minute at most. A larger tele

scope makes matters worse, as it rather increases

this indistinctness of outline. The contacts with the

earth's penumbra are altogether impossible to see.

The diagram accompanying this article will

enable our readers to observe the eclipse of

October 16, intelligently. The large circle is

the earth's penumbra, and the smaller one con

centric with it the earth's umbra or shadow,

at the place where the moon crosses them. The

earth, being a sphere, casts a conical shadow

and a conical penumbra, the sections of which

by a plane parallel to the background oi the

sky are the circles on our diagram. The letters

N SEW at the ends of the vertical and hori

zontal lines denote the cardinal points, N be

ing toward the north star and W on our right

hand. This line N S, and with it the whole

diagram, is variably inclined to the vertical for

different places on the earth and even for the

same place at different times. At midnight the

line N S is exactly vertical, and the diagram is

to be held up-side-up, just as one would hold

it naturally without instructions of any kind.

Before midnight the point N inclines to the left

and after midnight to the right of the vertical.

This inclination will be small and may pass un

noticed. Of course, the reader will know that

of all the lines and ciicles on our diagram only

one circle, the moon will be visible in the sky,

and that only once in each position. When the

moon is partially in the earth's shadow, we shall

see only a part of the moon's circular border

and a part of the circular border of the earth's

shadow, both being parts of true circles, the

diameter of the shadow being nearly three times

that of the moon.

The line FESKTHQis the path of

the moon's centre relative to the shadow, and

the seven equal circles on it denote the moon's

positions at seven different moments, the posi

tions at the full hours being the numbers 9, 10,

11, 12, 1, 2, 3.

If the reader will draw, upon thin transpar

ent paper a circle equal in size to the moon on

the diagram, and move this circle along with

its centre on the line F Q, he will have a per

fect idea of the appearance of the moon at any

moment during the eclipse. He will find that

when the moon's centre is at F in the figure

that is, at 9:17 P. M. on October 16, the "moon

enters penumbra". This moment cannot be ob

served, because the loss of light is too minute

to be noticed. The observer will sec however

tha* as the moon's centre advances to E, when

the "moon enters shadow" at 10:17 P. M., the

part of the moon's disk nearest the earth's sha

dow will be very much darker than the opposite

part. At this moment, that is, at 10:17 P. M., the

astronomer will notice a notch being cut out of

the moon's bright disk at a point 86 degrees

from the north point towards the east, or al

most exactly upon the moon's left edge. This

notch will slowly increase in size, until at

11:19 P. M. the entire moon will have entered

the earth's shadow, and the "total eclipse begins."

It may happen that the moon will disappear

from view entirely, so that absolutely nothing

will be seen in its place. But it is just as likely

that the moon will remain visible, shining with

a beautiful dull copper color, a sight worth sa

crificing an hour of sleep for if the reader has

never seen it and is interested in astronomical

matters. At 12:48 A. M. October 17, the "total

eclipse ends," and the moon begins to emerge

from the earth's shadow, coming out of it com

pletely at 1:50 A. M. and leaving the penum

bra at 2:50 A. M.

The times of the eclipse given in this ar

ticle are central or 90th meridian times, that is

the railroad times used in the whole Mississippi

Valley. If the reader uses eastern time, he must

add one hour to the times given, and if he uses

mountain or Pacific times he must subtract one

and two hours respectively. Thus, the "middle

of the eclipse" occurs at 1 :03 A. M. Oct. 17, eastern

time; I2X>3A. M. Oct. I7,central time; 11:3 P. M.

Oct. i6,mount.time; 10:03 P.M.Oct. 16, Pacific time.

Let us hope that all, or at least, the ma

jority of observers will be blessed with a clear

sky: Who knows, but this eclipse may hasten

the development of many a young astronomer

among the readers of this calendar.
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