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electrical machine for his own use. His splendid fer-
tility of resource and unflagging energy are demon-
strated in no better way than in these experiments,
crude, hampered by insufficient apparatus and ignor-
ance of what had already been done, but even so, out-
stripping the work of the best continental scientists.

Franklin evolved the electric fluid theory acceptable
to the non-mathematical mind almost to our day. His
work with the Leyden jar was classic, and with his
experiments begins the forging of the link between this
and the voltaic cells.

In 1748 he decided to retire from public life and
business, to devote his entire time to electrical study
and research. With this purpose in view he sold his
newspaper, almanac, and printing house, and the re-
sult of this sale, with the fortune he had previously
amassed, enabled him to settle down to conduct his
experiments unhampered by lack of time, until again
called into public activity a few years later. The work
on the Leyden jar was continued with marked success,
and at this time Franklin was undoubtedly in advance
of most foreign -electricians. He conceived and used
the arrangement of electrical sources in series, a
method hitherto unknown. Further, he made the im-
portant discovery, and proved it, that the charge of
the jar lies near the surface of the glass itself and not
in the metal as had been believed.

Unquestionably, his greatest success was in proving
that lightning is an electrical phenomenon. As early
as 1746, John Freke, a Scotchman, followed by other
scientists, formulated this hypothesis, and unsuccess-
fully attempted its proof. In all probability, Franklin
did not know much about these other theories, and his
conception of the identity appears to have come to him
early in his investigations, during certain of which
he painstakingly observed and noted all the charac-
teristics apparently common to a flash of lightning and
an electric spark. In 1749 he sent to Collinson his
two famous communications, making known his belief
in this identity. Outlined in these letters was a
theory of the causes of atmospheric electricity, ingen-
ious though incorrect, which he soon abandoned. He
continued his experiments through the summer, and
in July of the following year he again sent a long
communication to Collinson, giving an account of the
experiments in which the invention of the lightning
rod is set forth, and outlining a plan for proving that
lightning and electricity are of the same character.
Collinson recognized the value of the account, and
attempted to secure its publication in the Journal of
the Royal Society. The Society was not well disposed
toward Franklin, and refused to entertain the idea.
Cave, the great London publisher, denied the letter
space in his Gentleman’s Magazine, but consented to
print it in book form. This was done, and the publica-
tion in 1751 was soon followed by a French transla-
tion. The importance of the experiments was recog-
nized in France; and while Franklin, continuing his
investigations, was pondering on how to conduct his
projected lightning-rod test himself, he learned that
it had been successfully carried out by French savants.
How this had been done he did not know. He was
only acquainted with the bare fact of the accomplish-
ment. Nevertheless, he set to work and soon evolved
the kite experiment, which made him famous the world
over, and which was followed by his election as hon-
orary member to most of the learned societies of Eu-
rope, including the Royal Society of England.

It has been held that had Franklin been able to de-
vote his entire time to science, had his studies been
pursued in an environment more suited to work of
this kind, and had his opportunities for acquiring
scientific erudition been more favorable, his fame to-
day would rival that of the greatest natural philoso-
phers the world has seen. He was essentially the prac-
tical man, of politics, of letters, of science, and this
characteristic, coupled with sound common-sense and
judgment, led him constantly to attempt the realiza-
tion of scientific principles for purposes of practical
utility. His mental attitude was one of unselfishness, of
insensibility to ridicule, and carelessness of praise, as
witnessed by the characteristic indifference with which
he regarded the early shortsighted attitude of the
Royal Society. The recognition of Benjamin Frank-
lin’s worth and eminence as a patriot, as a statesman,
and as a writer cannot be too great, nor can it be too
general, but in our appreciation we must not forget
what Franklin’s work as thinker and investigator has
meant to science, the abstract, and to science as ap-
plied to the utilities of ordinary life.

I

THE HEAVENS IN FEBRUARY.

BY HENRY NORRIS RUSRSELL, PH.D.

The astronomical news of the past month deals chief-
ly with comets and nebulea.

Giacobini’s comet, discovered in December, is still
visible, but about the first of February it gets so near
the sun that it will be invisible (although it will actu-
ally be many times brighter than at the time of dis-
covery) since it will only be above the horizon during
daylight. Later on, after its perihelion passage, it may
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be seen again, though the conditions are not favorable.

The discovery of two other comets has been an-.
nounced from the Lowell Observatory, both being
found on the same plate, taken by Mr. Slipher. Un-
fortunately, moonlight prevented further observations,
and now the comets are ‘“lost,” and it is impossible to
say whether they will be observed again.

The nebula to which we refer surrounds the new
star which appeared in Aquila last August. The his-
tory of this star is very much like that of other objects
of the kind. It was discovered by Mrs. Fleming on a
Harvard photograph, on which it showed the charac-
teristic bright-line spectrum. It rose from invisibility
to the seventh magnitude between the 15th and 18th
of August, and then gradually faded, so that it was
never visible to the naked eye.

Now the announcement comes, quite independently,
from Heidelberg and from Arequipa, that plates taken
in October, two months after the outburst, show a
faint nebulosity around the star, about a minute of
arc in diameter, which was not present on photographs
taken previously. It seems likely that this nebula is
intimately connected with the star, as was the case
with the similar nebulosity which appeared round
Nova Persei in the winter of 1901-2, and that, as in
the earlier case, it is spreading out from the star in
all directions.

This could be explained in the same way, by assum-
ing that the new star was surrounded by a nebula
which was really dark and at rest, shining only by
reflected light. As the light of the outburst moves
farther from the star, it lights up more and more of
the nebula, which therefore appears to expand.

On this hypothesis we may make a rough estimate
of the distance of the Nova. If the outer part of the
nebulosity is at the same distance from us as the star
is, its distance from the star on October 18 must have
been about 1/7,000 of its distance from us. But, ac-
cording to one theory, this is the distance that the
star’s light had traveled in the two months since the
outburst, and it follows by a simple proportion that its
light must take nearly 1,200 years to reach the earth.

This distance is much greater than that which a
similar calculation gives for Nova Persei—about 250
light years—but it is not at all incredible in itself, for
astronomers have long been convinced that the more
distant stars are so remote that their light must take
thousands of years to reach us.

It would follow that Nova Aquile at its brightest
sent out about three hundred times as much light as
the sun. Large as this amount is, it is small com-
pared with the light of Nova Persei, which at its best
was six or eight thousand times as bright as the sun.

It should be remembered that these figures rest upon
certain assumptinns, which, though pretty well estab-
lished in the case of Nova Persei, are not yet proved
for the star in Aquila. If they are true, the most re-
markable of their consequences is the thought that we
are now observing and discussing as a new thing an
event which really happened in the days of Charle-
magne or of Alfred the Great.

Turning from the remote past to the near future, we
have to note, as the most interesting astronomical
event of the month, a total eclipse of the moon, which
takes place on the morning of the 9th. The moon be-
gins to enter the earth’s shadow at 12:57 A. M, is
totally immersed in it at 1:58, and continues so until
3:30, when her eastern limb begins to come out of the
shadow, which she leaves finally at 4:37. All these
dates are given in Eastern standard time, and must be
corrected by one or more hours if an observer uses one
of the other standard times which are current in the
central or western parts of the country. This is an
unusually long eclipse, as the moon passes almost cen-
trally through the earth’s shadow.

There is also an eclipse of the sun on the 23d, but it
is only visible in the southern parts of Australia and
New Zealand, and the south polar regions, and so is of
little concern to us.

The starry heavens afford the finest spectacle they
present during the year on these winter nights. If we
stand on a clear February night, at about nine o’clock
in the evening, and look due south, the first thing we
will see is Sirius, the brightest of alt the stars. Below
it and a little to the left is an irregular cross of bright-
ish stars, which mark the rest of the constellation of
the Great Dog. Higher up, and a little mcre to the
left, is the bright star Procyon, the cnly preminent
member of the constellation of the Little Dog. Abcve
this again are two nearly equal stars, Castor and Pol-
lux, in Gemini. .

Looking upward and to the right from Sirivs we find
Orion, and beyond it Taurus, to which Jupiter—now
near the Pleiades—adds a greater luster. Still higher,
northwest of the zenith, is Auriga with the very bright
star Capella.

The constellations in the eastern and western skies
are less brilliant. Leo and Ursa Major are the most
prominent ones in the east, and Hydra is in the very
dull southeastern sky. The southwest, which is occu-
pied by Eridanus and Cetus, is equally uninteresting,
and the only other conspicuous constellations are in
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the northwest, where Perseus, Cassiopeia, and Andro-
meda lie, and the north, where Draco and Ursa Minor
are below the Pole.

Observers in latitudes south of 36 deg.—that is,
south of Virginia and Missouri—may at this season see
Canopus, which next to Sirius, is the brightest star
in the heavens. It comes to the meridian about twenty
minuies earlier than Sirius, and can just be seen, low
on the scullicra horizon.

THE PLANETS.

Mercury is ncminally a morning star until the 20th,
when he passes behind the sun and becomes an even-
ing star; but as a matter of fact, he is too near the
sun to ke sean with the naked eye this month.

Venus is in a similar situation, passing conjunction
on the 14th. On the 22d she is in conjunction with
Mercury, and both with Saturn, but all the planets are
very near the sun, and hopelessly invisible.

Mars is evening star in Pisces, and sets at about
9 P. M. in the middle cf the month.

Jupiter is in Taurus, near the Pleiades. On the 17th
he is in guadrattre with the sun—that is, 90 deg. east
of him—so that he is due south at ¢ P. M.

Saturn is in conjunction with the sun on the 24th,
and is only visible during the first few days of the
month, just after dark.

Uranus is in Sagittarius, and rises at about 4 A. M.
Neptune is in Gemini, and sets at about the same hour.
THE MOON,

First quarter occurs at 7 A. M. on the 1st, full moon
at 3 A. M. on the 9th (during the eclipse), last quarter
at 11 P. M. on the 15th, and new moon at 3 A. M. on
the 23d (at the time of the solar eclipse). The moon
is nearest the earth on the 13th, and most remote on
the 1st. She is in conjunction with Jupiter on the
2d, Saturn, Mercury, and Venus on the 23d, and Mars
on the 26th.

Princeton Observatory.

IMPROVEMENTS NOTED AT THE AUTOMOBILE
SHOWS,

This year for the first time two of the largest exhi-
bition buildings in New York were required for the
display of American and foreign machines and acces-
sories. At the two shows in Madison Square Garden
and the 69th Regiment Armory, nearly 200,000 visitors
passed through the gates during the week. The ma-
chines exhibited were the product of some 94 domestic
and 28 foreign makers. Most of the machines on view
were high grade 4-cylinder touring cars or closed
limousines of about 24 horse-power. Next in numbers
were the light touring cars and rinabouts with double-
opposed-cylinder motors, while the single-cylinder cars
were few. The friction disk transmission seems to be
coming into vogue, as no less than three distinct forms
of this type of transmission were noted in the armory.
A peculiar type of pin transmission somewhat on this
order was also exhibited. The greatest improvement in
motors lies in the bringing out of a six-cylinder engine
by a half-dozen different firms, and the introduction
of a four-cylinder two-cycle engine by another. Prac-
tically all the gasoline motors have all their valves
mechanically operated and are fitted with jump-spark
ignition, although a few high-grade machines have low-
tension magneto ignition. The high-tension magneto
is also a favorite means of current supply with the
jump-spark system. In almost every instance, the mag-
neto, as well as the water pump, is driven by inclosed
gears running in oil. A low-tension make-and-break
magnetic spark plug in which the movable pin is oper-
ated electrically was a French invention of interest.
A magneto was used to supply the current, which
amounted to six amperes with a voltage of 20. Al-
though decidedly inefficient, this plug produced an ex-
ceedingly hot spark and was claimed to be oil proof.
The electric vehicles shown were larger and more
luxuricus than ever. Eighty miles on a charge at a
speel eof 15 miles an hour is guaranteed by several
makers. The improvements in the Edison battery
ncted cn ancther page will perhaps make it possible to
do even better than this, although a two-passenger
gpeed machine shown, fitted with the present type Edi-
gcn cells, had a mileage of only 60 on a charge. This
milenrge was guaranteed, however, at a speed of 25
mies an hcur. The weight of this machine—1,650
pcunds—was clizhtly greater than that of an electric
stanhepe havirng a capacity of 85 miles on a charge at
15 miles an hcur; and 60 Edison cells weighing 780
pounds were used in the former as against 24 lead cells
weighing 625 pecurds in the latter machine.

An elaberate diselny of trucks and commercial ve-
hicles was made in the basement of the Garden. Most
of these were electrically operated, although several
gasoline trucks were shown. A novelty among the lat-
ter was a truck with electro-magnetic clutches for
obtaining the different speeds. Three-ton trucks are
about the largest that are at present manufactured.
Several electric trucks of this capacity were shown.
Solid rubber tires (and in some instances twin tires)
are Used on these vehicles,
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