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turbance, telegraphing through great lengths of submerged
wire would have been practically impossible, owing to the
length of time required for each signal wave: and it is not
at all unlikely that, had Sir William’sinvention not beenon
hand in the nick of time, the Atlantic cable would not only
have been abandoned as a hopeless failure, financially con-
sidered, but capitalists would have declined to sink any
more money in that sort of enterprise. But its usefulness
did not end there;it has since been and must ever continue
to be of the utmost importance in ocean cabling, and in all
important electrical operations on land, whether practical or
purely investigative.

THE SPIRITUAL SLATE.

These are sorry days for spiritualists. Scarcely a week
passes but some shining light in their troubled world is
shattered, some ‘‘unimpeachable” instrument of the spirits
and mediator between poor humanity and the angelic hosts
is detected in vulgar trickery. And what is more discour-
aging, disaster seems ever to press hard upon delusive tri-
umphs.

The latest misadventure is one of the saddest. Just when,
by a clever trick, the subject had been sprung upon the Bri-
tish Association, and the champion performer and wonder
workerof the sect, Dr. Slade, had been advertised beyond
precedent, a mousing zodlogist plots with a friend of like
character, and the result is

‘*@nemore triumph for devils and sorrow for angels,”’

one more opportunity for the unbelieving to wag their heads,
and cry—Next!

The story of Dr. Slade’s experience in this country and in
England is an interesting one; and as the English papers
have lately been much occupied with his exploits, his down-
fall is more than ordinarily significant. Most of our readers
have doubtless heard of his method, which is specially his
own. He takes a slate—that is, he used to take a slate, and
very likely still does the same, exposure being no bar to
confidence on the part of the faithful—he takes a slate,
wipes it clean, puts a bit of pencil on it, then places it un-
der a table, on the questioner’s head, behind his back, or
elsewhere, and straightway a scratching sound is heard, and
in due time a more or less clearly written message is pro-
duced: fee five dollars.

Everything appears to be frank, honest, and above-board,
also very mysterious and altogether inexplicable, most ob-
servers declared, except on the hypothesis of ‘‘spirit” inter-
vention. But there was one circumstance that the sceptical
did not like the look of. It was a common thing for spirit-
ualists to claim that they had known the spirits to write for
Dr. Slade on the inside of a double slate when the twoleaves
were securely fastened together. But when an unbeliever
offered such a test, the honest Doctor would candidly express
his doubts of success; the conditions of the ordinary séance
were exacting enough, he would say, and the intelligences
which governed him would have nothing to do with locked
slates, or the chemically prepared or otherwise doctored
slates which too particular Yankees frequently brought him.
Wary intelligences! and eke with tender sensibilities!

Nevertheless they have come to grief. One object of the
paper read before the biological section of the British Asso-
ciation was to secure the appointment of a committee to in-
vestigate spiritualism with the hope to bring its vagaries
under the protecting wings of Science. Particularly, the
‘‘phenomena” developed in the presence and through the
ministration of Dr. Slade were to be enquired into. The
motion failed on account of the intolerance of certain bigoted
scientists of the ungodly sort.

But the examination was made scientifically for all that—
by Dr. E. Ray Lankester, F. R. S, and Professor of Zodlogy
in University College, London, a gentleman well known to
the reading public. Dr. Lankester visited Slade several
times, and, like the:venerable Dr.Carpenter,was ‘‘very much
shaken” by what he'saw. In fact he simulated considerable
agitation and an ardent belief in the mysterious nature of
what he saw and heard. All the time he studied Dr. Slade’s
performances closely, and at lasthe thought he saw through
them. 8o he appointed another interview, and went for his
friend Dr. Horatio B. Donkin, of Queen’s College, Oxford,
one of the physicians of Westminster Hospital, to whom he
explained his hypothesis, and arranged for a demonstration
of it next day.

The hypothesis was simply that Dr. Slade himself wrote
the messages, which were of two sorts, one short and
sprawling, the other long and with the characters well
formed : the first Dr. Lankester believed were written with
the finger of one hand as the slate was being held under the
table, the second while the slate was resting on Dr. Slade’s
knee, concealed by the table, the operator being ostensibly
engaged meantime in preparing the pencil for the ‘‘spirits”
to write with, and so on. The test proposed was simply to
seize the slate after it was cleaned and before it was put un-
der the table—thatis, at a time previous to its submission to
the ‘‘spirits.”

The thing was done, after two or three messages had been
regularly received. With Dr. Slade’s permission Dr. Lan-
kester was to hold the slate under the table; instead, he ac-
cused Slade of having already written the expected reply,
and on turning the slate over, found the charge sustained.

““To any one not predisposed to believe in spirit agency
at all hazards,” writes Dr. Donkin to the London Z%mes,
“this séance is sufficient.” We have not the slightest notion,
however, that Dr. Slade’s standing among the mass of spirit-
ualists will be affected in the least. It is said that, when the
exposure was made, he simply remarked : “You see that you
have been paid in your own coin: the spirits will not come:

to people without faith ¥’ and all true believers will accept
the saying as not only satisfactory but grandly heroic.
Verily Faith, even more than Charity, hopeth all things,
believeth all things, endureth all things!

THE INTER-MERCURIAL PLANET.

Quite a stir has recently occurred in the astronomical
world, owing to the famous French astronomer M. Leverrier
having telegraphed to the various observatories in Europe
and America that it was probable that the supposed in-
ter-Mercurial planet Vulcan would traverse the sun’s disk
disk in October. M. Leverrier at the same time reques
ted that astronomers would watch most carefully for the
phenomenon, and this, it is hardly necessary to add, has
been done. The result, however, is disappointing, as the
planet failed to appear, and the doubt as toits existence re-
mains as strong as ever, although, on the other hand, the
possibility of there being such another world is by no means
unreasonable. It will be interesting, therefore, in the pres
ent connection, briefiy to review the magnificent labors of M.
Leverrier, as an incidental portion of which the hypothesis
of a planet, nearer the sun than Mercury, suggested itself to
his mind. And these labors have earned for the distinguished
scientist the title of the ‘‘weigher of worlds,” for all the
great orbs which circle about the sun have been gaged by
him as accurately as if they had been placed in the scale pan
of some stupendous balance.

The vast work which we are about to sketch began on

September 16, 1839; it was substantially completed on De
cember 21, 1875; and the fact was announced by M. Lever-
rier in person, at the session of the French Academy at the
last mentioned date. Every schoolboy knows that the sun
is the central ruler of our planetary system, and that his
mass is so enormously in excess of that of all the planets
taken together that he is capable of swaying their motion
without being himself disturbed. So colossal is the sun’s at-
tractive force that the like force which the planets exercise
upon one another becomes extremely small. The sun’s
power over Saturn is 250 times that of Jupiter, even when
the planets are nearest together; and as there is no disturb-
ance in the whole solar system greater than that resulting
from the mutual influence of Jupiter and Saturn, it is un-
necessary to proceed further to show the paramount rule of
sun. But small as these infiuences are, we cannot neglect
them, for were the planets ruled absolutely by the sun they
would go on circling in the same orbits, changelessly and
for ever. Now if we consider that the more massive the
planet is, the more potently it will disturb its neighbors, it
follows that,even if we cannot tell exactly how much this dis-
turbance amounts to, we can tell how large the planet’s mass
is, compared, say, with the earth’s. Thus we can consider
how much Venus disturbs Mercury, and thus infer her mass,
and a chance comet may be affected by Venus, enoughto af-
ford us means for another determination. If our results
over several observations failed to agree, we should search
why; we should assume an error, which must be hunted
down:and thus we should be led to one of two things, either
to find our mistake, or else to discover some fact, before un-
suspected,which has, unknown to us, become a factor in our
problem.
This is Leverrier’s method of dealing with planets, in a
nutshell. Seven planets were known when he began his
work; and finding that the tables of their motions in com-
mon use failed torigorously accord with results of observa-
tion, he began the gigantic and complicated task of unravel-
ing all the forces which produce the planetary movements.
‘We can nomore than summarize hisresults. Beginning with
the earth, he reviewed nine thousand distinct observations of
the sun; and by carefully estimating the sun’s apparent
monthly displacement, he reduced the accepted estimates of
the distance of our luminary by between three and four mil-
lion miles. Then he analyzed the observed motions of Ura
nus, and here he made the grand discovery of the unknown
factor above referred to, which in this case could be none
other than another great planet, producing the unaccountable
Uranian perturbations. Concerning a hypothetical planet,
he calculated its position; and aided by the lucky circum-
stance that but a very short time had elapsed since Uranus
and the n®w planet werein conjunction, on pointing his tel-
escope to the supposed position, he found Neptune. This
magnificent result, shedding of itself enough glory on the
astronomer to render him famous for ever ,was, as we have
seen, but incidental to the whole work, which has likewise
included analyses of the motions of Mars, influenced by the
great asteroid ring, and of Mercury, which has resulted in
the noting of the remarkable perturbations, which are only
to be accounted for by the existence of some inter-Mercurial
matter, or probably by the existence of the supposed Vul-
can. " To the latter view, M. Leverrier, arguing very justly
from the analogies of the discovery of Neptune, inclines,
and therefore he is constantly on the alert for any visible
indication of the hypothetical planet.

In 1859 M. Lescarbault, a physician in Paris, announced
that he had witnessed the black disk of an unknown planet
cross the sun. Leverrier at once investigated the details of
the observations, and, despite the fact that the instruments
used were of the roughest description, deemed the proof ad-
duced conclusive that the planet had been seen: but Liais, an
eminent Brazilian astronomer, subsequently reported that, at
the reported time of transit, he likewise was examining the
sun’s face, with a very superior instrument, and that no
black spot was visible.

There are few other recorded instances up to the present
time where Vulcan is claimed to have been seen. On August 28
last, M. Leverrier communicated to the French Academy of

Sciences, a letter from M Wolf, a well known Swiss astrono-
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mer, in which Wolf said that Weber in Prussia had seen a
black spot crossing ths sun on April 4, last. On the following
day, Wolf, Schmidt (an astronomerin Athens, Greece), and
‘Weber had all examined the solar disk, and no spot was
then visible. Weber, unfortunately, did not note the rate of
progression of the spot, nor has any one yet been able to
find a solar photograph made at any observatory on April 4,
so that there is no primary and positive evidence that the
phenomenon was Vulcanian. On the other hand, there is
secondary evidence to the effect that the spot disappeared
within twenty-four hours, and that the period when it was
seen would be that of the 148th transit, dating from the ob-
servation of Lescarbault, the Vulcanian year being 42-2
days. This, M. Leverrier deemed sufficiently important to
warrant his making the general request noted in the first
paragraph of this article. The result being as stated, the
question still remains open, with the probabilities in favor
of the halo of meteoric matter which is constantly about the
sun being the cause of the Mercurial vagaries.

In this connection, however, the annexed letter of a cor-
respondent details a phenomenon which is certainly worth
considering.

To the Editor of the Scientific American :

The interest excited by the recent searches of the astron-
omers, for the supposed planet Vulcan, leads me toreport to
you the following observations made at Montclair, N. J.

On Sunday, July 23, 1876, at 3P. M., I directed my teles-
cope (2% inch) towards the sun’s disk in search of spots. As
none had been seen for a considerable time previous, Irather
congratulated myself on having at last found one, and on
getting my instrument carefully focussed, was surprised to
notice that, instead of the irregular, jagged form of common
sun spots, this one was round.

It stood out on the lowerleft portion of the brightlumina-
ry, clear and sharp, as seenin the accompanying drawing.

Thinking that what I saw might be due to a defect in the
lenses, I first rotated them in their tubes; but the round
spot still kept the same place on the sun’s disk. I then re-
moved my object glasses, examined and cleaned them care-
fully. 1did thesame with my eyepiece lenses. On restor-
ing them to their places in the tube, the same round body
was still in view on the sun’s disk. I called a friend to ex-
amine it with me. We studied it for some little time, until
the clouds put an end to further observations. We conclu-
ded that we had chanced to hit upon a new kind of sun
spot, perfectly round and black. We made no attempt to
determine the motion of the spot.

A few days thereafter, on renewing my examination of
the luminary, no spots were visible. B. B.

New York, October 4, 1876.

It will be perceived that the date of this observation is
prior to the time when Weber's report was first brought to
M. Leverrier’s knowledge ; and hence our correspondent had
none of the present excitement to infiuence his imagi-
nation. Nor could the phenomenon have been due to a
spot, for, as is well known, this is the minimum period of
solar eruptions, and the sun’s face has been spotless for many
months; besides, spots never appear as black dots, but have
clearly marked and unmistakable characteristics.

It appears further that M. Levetrier did not definitely de-
signate October 2 and 8 as the epoch when the transit might
occur. In his communication to Professor Watson of Ann
Arbor, he specified October 9 and 10. Now M. Leverrier
cites with details some thirty observations made by astrono
mers since 1750, and he selects data obtained in 1820 and
1856, and combines them with the recent results of Weber’s
observation. This Jeads him to conclude that the Vulcanian
vear is not 422 days, but 28:00774 days, and the motion of
the planet is expressed thus: V.=15'2° 4 12:85359° (j —1750)
in which the first term is the longitude and j represents the
number of days elapsed since 1750. The orbit is circular,
the ascending node being at 4 12°, and the descending node
at 195. M. Leverrier now thinks that the transit will be
visible on October 30. This datedoes not coincide with an
even number of Vulcanian years of 28 days since our corres-
pondent’s observation. Thereis a discrepancy of two weeks;
but on the other hand,there is an equal failure of coincidence
with Weber’s date, April 4.

Since writing the above, we have learned that still anoth
er astronomer is to be added to the list of those who have
seen Vulcan. Rev. E. R. Craven, of Newark, states that
the late Professor Joseph 8. Hubbard repeatedly assured
him that he had observed the transit of an inter-Mercurial
planet. He was at New Haven at the time, and was using
the Yale College telescope. The transit was an entire sur-
Prise, and hence no notes were taken.
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