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offers a fine example of the disinterestedness and solid-
arity of those who collaborated in this work, which in-
cludes nearly 60 observatories.

As regards the work at Paris for the year, nearly
all the resources of the observatory have been de-
voted to publishing the fourth part of the star cata-
logue, as it became urgent to render accessible to
scientists the last part of the numerous observations
made at Paris up to 1881, which had not been here-
tofore published in complete form. This great work,
which has been in execution for twenty years, is
now nearly finished. Of 430 plates composing the 48
volumes of the star catalogue, only 30 remain to be
published. Again, an important series of meridian
observations have been made for the solar parallax
with three groups of instruments, and thus the exact
position of 670 stars has been taken, between the
7th and the 9th magnitude, placed symmetrically on

each side of the path of Eros at 1 deg. distance, so .

that whatever be the photograph taken of the planet
with the other instruments, the image of about a dozen
of these stars will always be found on the plate, and
serve as locating points. Eighteen observatories, in-
cludibg Paris, have undertaken the work of obtaining
the exact position of these stars, so that it is possible
to calculate exactly the position of all the stars photo-
graphed upon the plates. This work, which is so es-
sential for the solar parallax, is now completed.

The exploration of the heavens for the photographic
star map has been continued under the best conditions
by Messrs. Prosper and. Paul Henry up to the bhe-
ginning of October, 1900, and afterward they have
especially made photographic observations of Eros.
Between the 3d of October and the 31st of December;
367 planetary images have been obtained, based on
greatly varied exposures, with a view of eliminating
errors. During all the favorable nights the operations
have commenced at sundown and continued as long
as the star was 20 degrees above the horizon. Messrs.
Bigourdan and Fayet have been equally active at the
equatorial of the West Tower and have determined
directly by micrometric measurements the position of
Eros relative to the ‘heighboring stars. At the East
Tower, Messrs. Callandreau and Schaumasse have
made about 44 complete observations in 21 evenings.
Thus the Observatory of Paris, owing to the ensemble
of its work, has been able to contribute toward the
determination of the parallax by a respectable series
of observations and studies.

This year the publication of the photographic star
catalogue was commenced, and 11 plates containing the
rectangular co-ordinates of 16,5600 stars have been
printed. As to the photographic map of the heavens,
the main work, which is to have star-images down to
the 14th magnitude, we have been less fortunate, and
its publication has been almost completely stopped,
mainly from the failure of one of the two heliographic
firms. In order to render our publications indepen-
dent of outside specialists we have studied the process
and in the future will carry out a part of it at the ob-
servatory and have the rest supervised by our own
force. Messrs. Loewy and Puiseux have used the great
angle equatorial in the first months of 1900 to pre-
pare the photographs for the exposition and have made
some large views of the moon. Two of these, 56 inches
in diameter, show the moon near the first and last
quarter, and others are enlargements of interesting
regions. The photographic atlas of the moon has been
delayed owing to the presence of other work, and al-
though the 5th part is entirely prepared, it could not
be issued in 1900.

The list of personal researches shows that the act-
ivity of the astronomers has not diminished during the
last year. The special reports show the details of the
progress made in the different branches of work.
Among others may be mentioned the two expeditions
of Messrs. Bigourdan and Hamy, who were sent to
Spain to observe the last total eclipse of the sun.

The new arrangement of the Meridian Circle which
is established in the grounds of the observatory is of
great interest. By this means M. Renan is enabled to
obtain the variations of the instrumental azimuth with
great exactness. This element, which is so essential
and so difficult to determine in all astronomical estab-
lishments, can now be determined at all hours of the
day independently of the agitation of the atmospheric
layers which separate the eyepiece from the objective.
A tube 102 feet long and 30 inches in diameter is now
used to unite the two, and the arrangement thus re-
sembles a telescope. The tube is surrounded by a
two-inch felf covering, and now gives an almost com-
plete proteci’ibn from the movements of the air caused
by the great variations of temperature throughout the
day. Measurements are now made with much greater
precision than before, and all astronomers who have
seen it consider it a great improvement.

———————————————————

The use of separaté cars for children having whoop-
ing cough is being advocated in France, where a: change
of climz’ite_ is the usual remedy for this disease, and
conseqt;‘ently there is much travel among children.

. brightes® star visible.
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Though the planets which illuminated the autumn
skies so brightly are now, all but Venus, lost to view,
their absence is fully made up by the appearance of the
brilliant winter constellations. At our accustomed hour
of 9 P. M,, in the middle of this month, Orion is al-
most due south, about half way up to the zenith. He
may be instantly recognized by the familiar “belt,”
with the bright stars Betelgeuse above and Rigel be-
low. The line of the belt, extended upward to the
right, points toward the ruddy Aldebaran and the Plei-
ades. Extended downward for about the same distance
it reaches Sirius, which is about four times as bright
as any other star in sight. An irregular cross of stars
below it, containing a couple of bright ones, also be-
longs to the constellation of Canis Major.

Higher than Sirius, and some distance to the left,
is Procyon, and still higher are the twin stars Castor
and Pollux, with the rest of Gemini. Auriga, directly
overhead, is marked by Capella, next to Sirius the
In the east the sickle of Leo has
just risen. Between it and Gemini is a little cloud of
light—the famous cluster Praesepe—which marks the
position of Cancer; and the head of Hydra is rising far-
ther south. Below Orion lie the small constellations
Lepus and Columba, and on the right is the extensive
but inconspicuous Eridanus.

This classic river is represented by a stream of faint
stars, starting near Rigel and running first westward,
then southeastward, and then toward the southwest,
till it sinks out of sight. It ends in a star—Achernar—
almost as bright as 'Rigel, which is only visible from
points south of the latitude of. Savannah.

Cetus, which is almost equally extensive, occupies
the southwest. Aries is marked by a little triangle
of stars west of the zenith. Perseus and Cassiopeia lie
in the Milky Way northwest of Auriga. Cygnus, below
them, has partly set. Andromeda lies below Perseus
and to the left of Cassiopeia, and Pegasus is still lower,
its “great square” standing on one corner.

The Little Bear hangs by his tail from the pole-star,
inclosed by the coils of the Dragon, while the Great
Bear stands upright upon his tail (the dipper-handle)
in an equally uncomfortable position.

THE PLANETS.

Mercury is very close to the sun at the first of the
year, passing ‘behind him on the night of the 1st, and
becoming an evening star. Though he appears so near
the sun, or, rather, though he would so appear if we
could see him, he is actually farther away behind him
than usual. After this he approaches both the sun and
the earth, and by the last week of January he should
be easily seen just after dark, low in the southwest,
as he sets about an hgur and a half later than the
sun. He is unusually bright, so that the present oppor-
tunity for seeing him’is decidedly favorable. On the
evening of the 23d he is in conjunction with Mars.
Their distance is less than the moon’s diameter, but one
will have to look sharp to see Mars at all in the strong
twilight. He will be directly above the much brighter
Mercury. On the 31st, Mercury and Venus come into
conjunction. Theyvare quite far apart, but the oppor-
tunity to compare Fhe appearance of the two innermost
planets of our system will be interesting.

Venus is also evening star in Aquarius, moving but
slowly among the stars, and being steadily overtaken
by the sun. On the 1st she remains in sight for over
three hours and a half after sunset, but by the 31st
this interval is reduced to a little over two hours. On
the evening of the 9th she attains her greatest bril-
liancy, casting a distant shadow, and being easily vis-
ible in the daytime if one knows exactly where to look
for her.

Since both Mercury and Venus reach a maximum of
brilliancy during the month, it seems an appropriate
time to discuss briefly the causes of their change of
brightness. The brightness of a given planet, as seen
from the earth, depends:

1st. On its distance from the sun. For the nearer it
is to the sun, the more light it will receive, and so be
able to reflect to us.

2d. On its distance from tlhe earth. For the nearer
it is to us, the larger, and consequently the brighter, it
will appear.

3d. On the phase of the planet, as seen telescopically
from the earth. For if the planet appears as a half-
moon, it will send us but half the light that its whole
disk would; and, in fact, less than half, since the vis-
ible part is lighted more obliquely, and in consequence
less brightly, by the sun. This effect will evidently
be much more marked when®the planet appears as a
crescent.

The orbit of Venus is so nearly circular that the ef-
fect of the changes in her distance from the sun may be
neglected. The other two causes act in opposite di-
rections. When Venus is farthest from us, behind the
sun, her whfqle, disk is illuminated, but her apparent
diameter is so small that she is relatively faint. As she
approaches us, }he gain in brightness due to her greater
nearness more than balances the loss due to phase, and
this continues to be the case till after the time when
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she appears as a half-moon. But as her crescent nar-
rows, the decrease of light becomes more rapid than
the increase; and she begins to grow fainter. The
point where the two effects balance, and the net gain in
brightness changes to a net loss, is reached when the
width of the crescent is a little more than half her
radius, that is, when a little more than one-quarter
of her apparent area is illuminated. This is the case
on the 9th instant. After this, as Venus comes more
nearly between us and the sun, the narrowing of her
crescent rapidly cuts down her light. Cn January 31
the width of her crescent is but one-sixth of her radius,
and though her diameter is nearly half as much again
as on the 9th, she is but half as bright as she was then.

In the case of Mercury, the increase due to his ap-
proach to us and the decrease due to phase nearly bal-
ance one another all the way from superior conjunec-
tion (the full phase) to the greatest elongation (the
half-moon). After this the phase gets the best of it,
and his brightness decreases.

This simple relation is actually much modified by
the results of his changing distance from the sun, since
he receives more than twice as much light when nearest
the sun as he does when most remote. In consequence,
the maxima of Mercury’s brightness usually occur near
the times when he is nearest the sun, while the minima
invariably happen when he is between us and the sun,
and appears as a narrow crescent. The combination of
the two effects also causes Mercury’s brightness to vary
quite irregularly, sometimes increasing or decreasing
rapidly, and again remaining nearly constant for some
time. The maximum of his brightness, which occurs
about the end of this month, is due mainly to his near-
ness to the sun. His phase is a little more than the
half.

Mars is an evening star, but is so near the sun that he
is hard to see, though he may be picked up at his con-
junction with Mercury on the 23d.

" Jupiter is too near the sun to be seen. On the 15th
he is in conjunction with him, and becomes a morning
star.

Saturn is also in conjunction with the sun-—on the
9th—and is invisible. Uranus is in Scorpio, rising at
about 5 A. M., and Neptune is in Gemini, well observ-
able in the evening.

THE MOON.

Last quarter occurs on the morning of the 1st, new
moon on the afternoon of the 9th, first quarter on the
night of the 16th, full moon on the afternoon of the
23d, and last quarter again on the morning of the 31st.
The moon is nearest us on the 20th, and farthest away
on the 4th. She passes Uranus on the morning of the
7th, Saturn, Jupiter and Mercury on the 9th (all being
too near the sun to be seen), Mars on the morning of
the 11th, Venus on the night of the 12th, and Neptune

on the morning of the 21st.
. —— B l— -
Steamship Driven by Liquid Fuel.
The Shell Transport and ‘Trading Company of Lon-

don has one of its steamships plying between England
and Borneo driven entirely by means of liquid fuel.
This company has established a chain of stations be-
tween London, China, and Japan, via Marseilles, where
their steamers can replenish their supply of liquid
petroleum. The first station for this purpose in the
English Channel has been recently opened at Dover,
while the company contemplates founding similar
stations at Havre and Liverpool. The company
states, as the result of its experiments, that a ves-
sel of 3,600 tons driven by liquid fuel requires only
three firemen, whereas a crew of 18 or 20 firemen is
necessary if coal is utilized. The whole of the fur-
naces throughout a watch are attended by one man,
the feeding being automatic. The calorific power of
the fuel is said to be from 60 to a 100 per cent higher
than ordinary coal, while the space required for stor-
age is about one-half. The fuel is residual from crude
petroleum, is non-explosive, and is of the consistency
of thin treacle. Another salient characteristic of
liquid fuel is the cleanliness of the ship, since there

is practically no smoke, and absolutely no grit or dust.
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To Our Subscribers.
With the present issue, the SCIENTIFIC AMERICAN

closes the fifty-sixth year of its existence. In this
long period of time it has chronicled the scientific
progress of the times and the important discoveries
and inventions, and the history of the latter half of
the nineteenth century can be better written from its
pages than from any other source. Many subscriptions
expire with the present issue, and our subscribers are
urged, therefore, to renew their subscriptions
promptly, in order that the paper may be received
without interruption, as an expired subscription will
not be continued after this issue. Those who are
not subscribers to the SupPLEMENT would do well to
include this issue in their new subscription, and thus
derive the benefit of the reduced combined rates. All
those who desire to keep abreast of the times should
subscribe to ' the ScIENTIFIC AMERICAN. With the
January number the name of the SCIENTIFIC AMERICAN
Burrping EprtioN will be changed to the ScIENTIFIC
AMERICAN BUILDING MONTHLY.
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