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Central Time
A Moon enters Penum bra 4.36 p. m. 
B Moon enters Shadow  5.43 p. m.
C T otal Eclipse begins 6.58 p. m.
D Middle of Eclipse 7.29 p. m.

Central Time
F  T otal Eclipse ends 8.00 p. m.
G Moon leaves Shadow  9.14 p. m.
H Moon leaves P enum bra  10.21 p. m .

uring  the year 1909 there will be four eclipses, 
two of the sun and two of the moon. A ll of 
these, except one solar eclipse, will be more 
or less visible in the United States.

Total Eclipse o f the Moon, June 3, 1909

The first will be a total eclipse of the moon, June 3. 
Only a part of it will be visible in the United States, and 
that only in the eastern portions, because the eclipse will 
either be over before the moon will rise, or else, it will 
take place in the twilight immediately after sunset and 
thereby lose much or all of its impressiveness. At Omaha, 
the total eclipse will end at 8.00, central time, only ten 
minutes after sunset, and only twelve .minutes after the 
moon itself shall have risen, which will thus have com
pletely emerged from the earth’s shadow before the end 
of the twilight. Chicago will be able to see about half 
an hour of the eclipse, and New York nearly an hour and 
a half, but places west of Omaha might as well strike 
this eclipse off the list. At all events fig. 1 will tell us 
how this eclipse will appear to those who can see it.

The largest circle represents the earth’s penumbra, 
and the one next in size and concentric with it, the 
earth’s shadow. The letters N S E  W denote the cardinal 
points, and the diagram must be held in such a way when 
facing the moon that the line N S points to the north 
star. The long straight line is the moon’s path. The 
numbers on it locate the moon’s center at 5 ,6 ,7 ,8 ,9 ,10 ,11 , 
o’clock central time, and the intermediate marks denote 
its position for every ten minutes. The seven small cir
cles represent seven views of the moon at important mo
ments. When the moon’s center is at A, at 4.36 p. m. 
central time, the “moon enters Penumbra.” When it is 
at B, at 5.43, the “ Moon enters Shadow,” and the eclipse 
properly begins. At 6.58, the “ Total Eclipse begins” and 
the moon is completely immersed in the earth’s shadow. 
The “ Total Eclipse ends” at 8.00, and the moon begins 
to come out of the shadow. It is completely out of it at 
9.14, and out of the penumbra at 10.21.

Eclipse o f the Sun, June 17, 1909
The second eclipse of the year will be an eclipse of

the sun, on June 17. It will be visible all over the United
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States, except in portions of California, Arizona, New 
Mexico, and Texas.

Fig. 2 will give all the information we may desire. 
The meaning of the line “ Southern Limit of the Eclipse” 
is evident upon inspection. The curve marked “ Eclipse 
begins at Sunset” might also be named the eastern limit 
of the eclipse, as it passes through all those places for 
which the eclipse will begin at the time the sun sets for 
them, and which therefore, just miss the eclipse entirely. 
All places to the east of this line will not see the eclipse 
at all.

The curve “ Eclipse ends at Sunset” connects all those 
places for which the eclipse will be over at the moment 
the sun will set for them, and which, therefore, will see 
the whole eclipse. West of this line the eclipse will be 
over some time before the sun sets.

The dot-and-dash lines (the dot being in reality a 
very short dash) which start at the curve “ Eclipse begins 
at Sunset” and run westward of northwestward across the 
United States, indicate the central times at which the 
eclipse will begin for every ten minutes from 5.50 until 
7.00 p. m. By locating his position with reference to 
these lines, the reader may find the time of the beginning

F ig. 3. Appearance of the Sun as various tenths of its diameter are eclipsed
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of the eclipse to the nearest minute. Thus, at Omaha, 
the eclipse will begin at 6.10 and at Chicago at 6.04, central 
time; at New York at 5-59, central time, or 6.59 eastern 
time; at Denver at 6.19 ecntral or 5.19 mountain time; 
and at San Francisco at 4.39 Pacific time.

In like manner the one-dash-and-three-dot lines in
dicate the time of the ending of the eclipse. It will be 
very difficult, however, to find the time of the ending 
when it is greater than 7.30. At the point marked E  C, 
“ Last Contact,” in the western part of Missouri, the 
eclipse will end at sunset at 7.37, and the position of this 
point may be somewhat of a guide for times between

it. For example, at New York the sun will set 0.4 
eclipsed and will look like No. 4 on fig. 3, the eclipse 
being still on the increase but abruptly ended by the sun’s 
setting. At Chicago the sun will set a little less than 0.2 
eclipsed and will look like No. 2 on fig. 3. The eclipse 
will be on the decrease, its maximum amount having been 
about 0.42.

The maximum obscuration of the sun is found by 
reference to the lines marked 0, 1, 2, 3, 4, 5, 6, which start 
from the “ Middle of the Eclipse” line and run northwest
ward/ Thus, at Omaha, the maximum obscuration will be 
0.33, at Denver about 0.22, and at San Francisco about 0.01.

Central Time • Central Time
A Moon enters P enum bra  12.12 a. m.
B Moon enters Shadow  1.11 a. m.
C T otal Eclipse begins 2.14 a. m.
D Middle of Eclipse 2.55 a. m.

7.30 and 7.37. The point mentioned will be the very last 
on earth to see this eclipse end.

Between the curves “ Eclipse begins at Sunset” and 
“ Eclipse ends at Sunset” the sun will set partially eclipsed 
to the extent which may be found by reference to the 
parallel curves marked 1, 2, 3, 4, 5, 6. These numbers 
denote the tenths of the sun’s diameter obscured, the 
various appearances of the sun thus eclipsed being shown 
on fig. 3. .

The eclipse will have reached its maximum at the 
moment of sunset for all places situated on the line, 
“ Middle of Eclipse at Sunset,” so that for places to the 
east of this line the eclipse will still be increasing at the 
time of sunset, but decreasing or places to the west of

F T otal Eclipse ends 3.36 a. m.
G Moon leaves Shadow  4.38 a. m .
H Moon leaves Penum bra 5.38 a. rn.

I f  the reader will have the inclination to study fig. 
2 wed, he will be able to give his friends all the informa
tion they may ask, and be in a condition to astonish them 
by his knowledge of this eclipse.

The present eclipse will also be visible in northeastern 
Asia, the northern part of the Pacific Ocean, the entire 
Arctic Ocean, and in the whole of iMorth America, north 
of the limit line shown on figure 2. The eclipse will be a 
total one, over a line running through a part of Central 
Siberia, and coming closer to the north pole than any 
man has ever come, and then skirting the western shore 
of Greenland. On account of the great difficulty of reach
ing even the Siberian end of the line of totality, not to 
mention the impossibility of reaching any other part of it,
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it is not likely that any expeditions, except a few along 
the Trans-Siberian railway, will be fitted out for observing 
the eclipse. I f  we add to this that the duration of the 
total eclipse will be less than 21 seconds in Siberia and less 
than 5 seconds in the accessible part of Greenland, this 
improbabilitv becomes a certainty that no large observatory 
will transport its instruments for the eclipse. To a 
mathematic astronomer who will remain at home this 
eclipse is interesting on account of its high northern path, 
and especially because it is total along the central and far 
larger part of its path, and annular at its extreme ends. 
In this respect it is like the eclipse of December 23, 1908, 
which was explained in S t. M ich a el ’s A lm a n a c  of last 
year. As such eclipses are both annular and total, they 
are styled central eclipses.

Total Eclipse o f the Moon, November 27 , 1909
The third eclipse of the year will be a total eclipse 

of the moon on Nov. 27. It will completely atone for the 
shortcomings of the first total eclipse of Tune 3, sinning 
probably too much on the other side, and coming too late 
in the night. Fig. 4 will tell us all about it. Its con
struction is the same as fig. 1, which was explained before. 
We see that th moon will be completely immersed in 
the earth’s shadow for an hour and 22 minutes, from 
2.14 to 3.36 a. m. central time. During this time it may dis
appear from view completely so that even a telescope

may not be able to see it, or it may remain visible all 
the time, shining w; h a beautiful dull copper color. This 
visibility or invisibility depends upon the amount of cloudi
ness of the earth’s atmosphere along the sunrise and sun
set circle. I f  there are no clouds here at the time, the 
sun’s light will be refracted by our atmosphere, as by an 
enormous lens and will be thus bent into the earth’s 
shadow where otherwise no ray of sunlight could pene
trate. This light is very red, because it has passed through 
a large portion of our* lower atmosphere.

The magnitude of this eclipse is said to be 1.37 (that 
of June 3 being 1.16). This means that 1.37 of the moon’s 
diameter are obscured, that is, if this diarheter were 1.. 7 
times the actual amount or 17  per cent greater than it 
is, the eclipse would still be total.

Solar Eclipse o f December 12, 1909
The fourth and last eclipse of the year will be a 

partial eclipse of the sun on December 12. As the one 
of June 17 graced the north pole by its visit, this one pre
fers the south pole, very little of it being visible outside 
of the Antarctic Ocean. The central path of .this eclipse 
would be an annular one. The maximum obscuration 
visible on eaith will be only 0.54.

Creighton University, W illia m  F. R iGGE, S. J.
Observatory, Omaha, Neb.
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