
The Eclipses of 1908

f URiNG the year 1908 there will be three 
eclipses of the sun. The first of these 
will occur on January 3, and will be 
visible to a part of the United States 
near the time of sunset. The second 

will take place on June 28, and will be completely 
visible all over the United States. The third will 
occur on December 23, but will not be visible in 
this country.

Eclipse of January 3, 1908
The eclipse of January 3, will be a total one, 

visible as such however only on a line which runs 
through the middle of the Pacific Ocean near 
the equator. In the United States the eclipse 
will be a partial one and seen under very un
favorable circumstances. Only one-third of the 
States will get to see it at all, and for more than 
half of these the sun will set before the eclipse 
is over, and for the remainder it will be very low 
in the sky.

P'ig. 1 will tell us what to expect. The straight 
line marked “ Northern Limit of the Eclipse” 
and the curve “ Eclipse begins at Sunset” mark a 
the limits within which the eclipse will be visible. 
If the reader lives outside of these bounding lines, 
he will not see the sun eclipsed at all, and may 
perhaps wonder that while on the afternoon of 
January 3, between 2 and 5, Central time, he may 
be gazing on the undiminished splendor of the 
orb of day, at that very same moment this same 
glorious sun will be totally blotted out from the 
skies of the mid-Pacific and reveal to the astrono
mers that shall have gone to see it the mysteries 
of its grand corona. But as all of us most likely 
will remain at home, we are interested to know 
what will fall to our lot. Turning then to the 
map shown in Fig. 1, we see quite a number of 
curves. The one to the right is marked “ Eclipse 
begins at Sunset” and means that all those places 
through which this line runs will just miss the 
eclipse, because the sun will set for them the 
moment the eclipse begins. The line marked 
“ Middle of the Eclipse at Sunset” connects all 
those places for which the eclipse will have 
reached its maximum at the moment of sunset. 
This maximum is indicated by the numbers 0, 
1, 2, 3, 4, 5, which mean that at the places desig
nated by them as many tenths ol the sun’s diameter 
will be seen to be obscured. The various appear
ances of the sun thus eclipsed are shown by the 
drawings on Fig. 5 which bear the corresponding 
numbers.

On the curve “ Eclipse ends at Sunset” the 
whole eclipse will be visible and will end when 
the sun sinks below the horizon. To the west 
of this line the eclipse will be over some time 
before sunset.

The parallel lines marked o, 1, 2, 3, 4, which 
start from the line “ Middle of Eclipse at Sunset”

and run to the-southwest, indicate the maximum 
obscuration that will occur for this part of the 
country during the eclipse. If a place is situated 
between any two of these lines, the magnitude of 
the eclipse will be in proportion to its distance 
from these lines.

The curves marked 0,1, 2,3,4,5, which are 
enclosed by the lines “ Eclipse begins at Sunset” 
and “ Eclipse ends at Sunset” indicate the obscur
ation at the moment of sunset for the places 
through which they pass. For example all along 
the curve 2-2-2, the sun will set 2 tenths eclipsed, 
with this difference however, that on that part 
of this curve which is to the east of the line 
“ Middle of Eclipse at Sunset” the eclipse will 
be increasing and to the west of it decreasing, at 
the moment of sunset.

Finally, the long broken lines marked 3, 4, 5, 
6, 7, show the places at which the sun will set on 
that day at 3, 4, 5, 6, 7, o’clock, Central time. 
Eastern time, of course, will be one hour later, 
and Mountain and Pacific times respectively one 
and two hours earlier.

A few examples will show the use of the 
map. At Montgomery, the capital of Alabama, 
the sun will set at about 4.50, Central time, with 
a magnitude of nearly 2 tenths (0.18), and the 
eclipse at that time will still be increasing. At 
Austin, Texas, the sun will set at about 5.40 
when 0.16 eclipsed. The eclipse will then be 
decreasing, its greatest magnitude having been 
O.25.

Chicago and Techny, Illinois, the home of 
St. Michael’s Almanac, will not see this eclipse 
at all. Omaha, Nebraska, where the writer’s ob
servatory is situated, will be in a very interest
ing position. According to the map, where it is 
marked with a black dot, it is almost on the “ North
ern Limit of the Eclipse,” but still inside of it, so 
that the eclipse will be a tiny one which it will 
be the pleasure of the big telescope to discover 
and verify. As the place is between the lines 
“ Middle of Eclipse at Sunset” and “ Eclipse ends 
at Sunset,” the sun will set eclipsed after the 
maximum obscuration shall have occurred. A 
special numerical computation says that the 
eclipse will begin at 411 51"* 10s p.m., Central time 
that the maximum will occur at 4.58 and that 
the sun will set eclipsed at 5.04. If the earth 
were transparent, the end would be seen at 
5h i7m 36s-

Eclipse of June 28, 1908
The second eclipse of the year will occur on 

June 28, and will more than atone for all the 
shortcomings of its predecessor. It will be com
pletely visible all over the United States and 
attain every variety of magnitude, from one- 
tenth in the State of Washington to the annular
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phase in Florida. Even for the Pacific States 
it will begin more than an hour after sunrise so 
that as the sun will have passed the summer 
solstice only a week ago, it will everywhere be 
high in the sky.

Fig. 2 will tell the reader the time of the 
beginning of the eclipse. The large numbers 8 
and 9 mean that the lines designated by them 
pass through all those places where the eclipse 
will begin at 8 and g o’clock, a. m., Central time 
and the smaller ones io, 20, 30, 40, 50, show the 
intermediate minutes. By measuring the distance 
of any place from the lines on either side of it 
the time of the beginning of the eclipse may be 
found to the nearest minute.

Fig- 3 gives the time of the middle of the 
eclipse, that is, the time of the maximum ob
scuration, together with its amount. The large 
numbers 9 and 10 mean 9 and 10 o’clock, a. m. 
Central time, and the smaller ones 10, 20, 30, 
40, 50, between them are the minutes. The other 
set of numbers, 1, 2, 3, 4, 5, 6, 7, 8, 9, indicate 
the various tenths of the sun’s diameter that 
will be obscured at the places through which the 
respective lines run. The appearance of the sun 
at these various tenths of obscuration is shown 
in Fig. 5. The first circle in the upper left-hand 
corner shows the sun with the moon advancing 
upon it from below and obscuring successively 
every tenth of its diameter. The separate appear
ances of the sun at these times are shown in 
the other figures. It is evident that if the reader 
is at a place between two lines on Fig. 3, for 
example, between lines 5 and 6, the sun at the 
middle of the eclipse will appear to him in a 
manner intermediate between those indicated 
by the corresponding numbers 5 and 6 on Fig .5.

On Fig. 3 will be seen a double line between 
which are the words “Annular Eclipse.” If the 
reader is upon either of these lines at the time 
of the eclipse, he will see the sun as it is shown 
on the last but one drawing on Fig. 5, that is, 
the moon will be at “ internal contact” with the 
sun. If he is halfway between these lines, on 
what is called the central line of the annulus 
path, he will see the moon place itself centrally 
before the sun, as the last drawing on Fig. 5 
shows, and leave only a narrow ring of the sun vis
ible. A ring in Latin is called annulus, and there
fore such an eclipse is termed an annular eclipse.

This is a beautiful sight and well worth a 
journey of many miles. But it cannot compare 
with a total eclipse, when the entire sun is hidden 
by the moon and the sun’s surroundings, his mag
nificent corona bursts into view. In an annular 
eclipse the corona cannot be seen because of the 
intense brilliancy of even that narrow ring of 
the sun, which blinds our eyes to his fainter 
surroundings and would not even admit of photo
graphing the corona.

Finally, Fig, 4 gives the time of the end of

the eclipse, the large numbers 10, 11, 12, mean 
ing 10, 11, 12 o’clock a. m., Central time.

A  few examples will illustrate the use of 
Figures 2, 3, and 4.

P la ce T im e B e g in n in g m id d le E n d m a g n it u d e

New York Eastern 9.44 11.13 I2 -55 0.68
Omaha Central 8.26 9 -3 i 1 1 .01 0.50
Denver Mountain 7.22 8.17 9.40 0-45
San Francisco Pacific 6.27 7-03 8.05 0.29

Causes of Total and Annular Eclipses
The reader may wish to know why the eclipse 

of January 3 is total and the one of June 28 
annular. The reason of the difference lies in 
the fact that the moon moves about the earth in 
an ellipse and therefore changes its distance from 
us as much as 30 out of its average distance 
of 240 thousand miles. The consequence of this 
change of distance is that the moon when nearest 
to us, or in perigee, must be apparently much 
larger than when it is farthest away, or in apogee. 
The earth also moves about the sun in an ellipse 
and changes its distance from it to the extent of 
3 out of 93 million miles. So that the sun also must 
appear to us to vary in size. His variation however 
is very small compared to the moon’s. As the 
average apparent sizes of the sun and moon are 
about equal, it happens that when an eclipse of 
the sun takes place when the moon is in perigee or 
nearest to the earth, it must necessarily be a total 
eclipse, while if the moon is in apogee it can only 
be annular. It is, of course, not necessary that 
the moon be exactly at these points of its orbit, 
since a distance of several days from them may 
still increase or diminish her. apparent size to an 
extent sufficient to produce a total or annular 
eclipse. Now it happens at the eclipses of this 
year that the moon will be in perigee on Jan. 4 at 
about 7 a. m. Central time, and in apogee on July 
2, at about II a. m. It also happens thgat the sun 
is nearest to us on January 2 and farthest away 
on July 2. The sun and moon both, therefore 
are within a few days of each other of attaining 
their maximum sizes for the first eclipse, and 
their minimum sizes for the second eclipse, so 
that the sun’s nearness in the first eclipse when 
the moon is also near, as well as its distance 
in the second eclipse when the moon is also 
far away, greatly reduces the magnitude of both 
eclipses, that is, it reduces the excess and deficit 
respectively of the lunar disk in comparison with 
the solar, and as a consequence also reduces 
the duration of both eclipses on their central lines. 
While such a reduction in the duration of a 
total eclipse is a disadvantage inasmuch that few
er observations and photographs may be made, 
it is not however wholly without its advantage, 
since the smaller size of the moon obscures less 
of the sun’s inner corona. A  reduction of the
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moon’s deficit of comparative size narrows the 
width of the annulus. This is of no scientific 
importance, since annular eclipses do not permit 
any observations to be made upon the sun’s 
corona. It may be of interest to add that the 
maximum duration of the total phase upon the 
central line of the eclipse of January 3, will be 
4m 13s (the greatest possible duration of. a 
total eclipse being 7111 58s ), and of the annular 
phase on the central line of the eclipse of June 
28, will be 4111 I s (the greatest possible duration 
of any annular eclipse being I 2 m 24s ).

Every Variety of Eclipse on Earth
The fact that the average apparent sizes of the 

sun and moon are very nearly the same, and 
that these sizes are subject to a cycle of limited 
variations is a most wonderful disposition of 
Providence in our regard, since it gives us every 
variety of eclipse, not paralleled anywhere in the 
solar system. The planets Mercury and Venus 
have no moons at all, and therefore no eclipses 
of any kind. Mars has such tiny moons that they 
can never cover the whole face of the sun, and 
therefore total eclipses of the sun on Mars are

impossible and as a consequence, the inhabitants, 
if there be any, can never seb the sun’s corona 
and must live in utter ignorance of the sun’s sur
roundings. The satellites of Jupiter, owing to 
the much greater distance of the sun and its re
sultant diminished size, are very large in com
parison, and cast such large shadows on Jupiter 
that even small telescopes on the earth will show 
them. The result is that while total eclipses of 
the sun are very ordinary phenomena on Jupiter 
not only is the sun itself hidden behind the moon, 
but his surroundings also and a large part of his 
neighborhood so that only glimpses may be had 
of the sun’s corona for a few moments after the 
eclipse has become total or before it ceases to 
be so, and that first on one side and then on 
the other only. If we add to this the enormous 
rotational velocity of Jupiter, his day and night, 
lasting less than ten of our hours, the duration of 
these glimpses of the corona is still further reduced. 
If this is the case on Jupiter, for Saturn and the 
planets beyond him the conditions are worse still, 
since the sun appears to them much smaller.

On the earth alone, therefore, there is every 
variety of eclipse, not only annular and total, but
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also every variety of these. Not to mention the 
annular eclipses in which the sun’s annulus would 
only have a variable width, in some total eclipses 
the moon is very large and while obscuring a 
part of the sun’s inner corona, makes up for this 
disadvantage by a longer duration. In other total 
eclipses the duration is very short, but the sun’s 
entire corona may be seen down to its very edge. 
In others again even the spherical shape of the 
earth is of great consequence, since it brings some 
places- nearly 4000 miles nearer the moon, that 
is, one sixtieth of her total distance, and con
sequently increases her apparent -size by that 
amount. For when the moon is in the horizon 
it is as far from us as it is from the center of the 
earth, whereas when it is in the zenith it is 4000

miles nearer. Now it may happen that the moon 
as seen from the center of the earth or in the 
horizon may be a trifle smaller than the sun, and 
when seen in the zenith a trifle larger. The con
sequence is that the eclipse will change its charac
ter as it progresses over the spherical shape of 
the earth, it will be total for some distance in 
the middle of its path and annular near both 
ends, the two points at which the eclipse will 
change names being so situated that the sun and 
moon will appear of absolutely the same size 
and the duration of the eclipse will only be an 
instant. This remarkable case will actually con
stitute the third solar eclipse of the year and 
will occur on December 23. Its path will how
ever, lie entirely in the south Atlantic and south
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Indian oceans, far to the south of the Cape of 
of Good Hope. The duration must necessarily 
be very short, the maximum total phase lasting 
only 1 1.3 seconds, and the maximum annular phase 
only 31.7 seconds. Because of its water path 
and its short duration, no expedition will be fit
ted out for its observation.

How to Observe a Solar Eclipse
As except for a narrow strip across Florida 

during the second eclipse, both eclipses of the 
sun will be only partial ones of the United States 
generally, the reader may be interested to know 
how he may observe to advantage the eclipse 
as it will appear to him. If he is scientifically 
inclined and can manage to get the correct stand
ard time at his locality, he may try his hand at 
noting whether the eclipse begins and ends at 
the times the maps indicate. In order to do this 
in the most satisfactory manner,, it is advisable 
to use a telescope, and to project the image of 
the sun upon a white card held a short distance 
beyond the eyepiece. If the telescope is a ter
restrial one, that is, if it is a spy-glass (not an 
opera glass) which gives erect images, it is better, 
although, not necessary, to remove the inner set 
of lenses so that it becomes an astronomical tele
scope and gives inverted images. With this outfit 
it is possible to note the time of the beginning 
and ending of an eclipse within a few seconds.

During the progress of the eclipse it will be 
interesting to see that all the little holes in a 
window blind and the interstices between theleaves 
of a tree, through which sunlight can find its 
way to the ground, will form crescent images 
of the sun which will be exact counterparts of 
the sun’s appearance in the sky. The sunlight 
may also be made to pass through a hole in a 
large piece of pasteboard, and the image pro
jected on a piece of white paper. If the piece 
of pasteboard is fastened upon the window frame 
or the blind, without however allowing the sun
light to pass through the glass, the sun’s image 
may be made large and distinct enough to show 
spots on the sun, and the beginning and end 
of the eclipse may thus be observed without a 
telescope.

Lunar Appulse of December 7, 1908
Finally, in order to be true to our title, the 

Eclipses of 1908, there will be a lunar eclipse 
December 7, or rather there will be no eclipse 
at all but what might be called an attempt at 
one. The almanacs say there will be a lunar 
appulse, which means that the moon will not pass 
through the earth’s shadow, but will only come 
very near it.

Fig. 6 will tell us all about it. The largest 
circle on the diagram is the earth’s penumbra 
and the next one, concentric with it, the earth’s 
shadow. The letters N S E  W are the cardinal 
points, and the diagram must be so held that 
the line N S points to the north star, when the 
point T will be on top. The long straight line 
marked 1, 2, 3, 4, 5, 6, 7, is the moon’s path and 
shows the position of its center at the full hours 
in Central time. The three small circles repre
sent the moon, A, when entering the penumbra 
at 1.39 p. m., B, when nearest the shadow at 3.55, 
and C, when leaving the penumbra at 6.12.

It will be seen that the moon does not enter 
the shadow at all so that there will be no real 
eclipse. In fact, the moon does not even touch 
the shadow, but only comes close to it. At this 
time, however, she will be entirely in the pen
umbra and will not be quite as brilliant as the 
full moon usually is, that part of her disk which 
is nearest the shadow being considerably darker 
than the opposite part.

As this appulse will take place at 3.55 p. m., 
and as the moon will rise at Omaha only at 
4.54, only the most eastern States will get a glimpse 
of her at the time. As she will then be in the horizon 
or at least very near it, the appulse will be prac
tically invisible rn this country, and it is men
tioned here in order that the reader may not 
worry about the meaning of the word appulse 
which he may,, see in an almanac, but may be 
able to discourse knowingly upon it to his friends.

W m . F. R ig g e , S. J.
Creighton University,

Omaha, Neb.




