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n ﬂ.”s cirenit, and leading the wire in a north and south di-

l‘iec ‘t‘ll} directly over an ordinary pocket compass. If the
ﬂge Ding-rod enters moist ground, or makes a connection with
itg ;"‘h,. the compass should indicate ad electrical current by
o ‘ﬂegtlon. Generally it will be found that no such earth-
Dection exists, and the lightning-rod is therefore worse than
€88, It should be immediately connected with the water.
thgef’ OF with a spring, or some body of water, To illustrate
grou “‘Cit_ that the mere entrance of a metallic rod into the
charn 18 not enough to insure the passage of an electrical dis-
ax%e to the ground, drive two metallic rods into your lawn,
inelug Suitable distance apart ; connect them by a wire, which
Wire 88 Leclanché or other voltaic cell ; and, having led the
if ym;"'el‘ & pocket-compass in a north and south direction, see
labor obtain a deflection of the needle. . If, moreover, you
Bear tz’-"del‘ the delusion that a surface-sprinkling of the earth
tlor € rods will give an electrical connection, it is best to
awn " the experiment. 1t is probable that several acres of
‘«'trth.woﬂld have to be thoroughly sprinkled before a suitable
N modcounecuon could be obtained. A few experiments with
ceem electrical machine—a Toepler-Holtz machine, for in-

8 i‘wxll readily convince one of the effect of points in dis.
di&ch:g an electrical charge, and of the fact that an electrical
b"twe:ge always takes the path of leust electrical resistance
, uirn two points, Having ascertained these facts, one has
l'l n.ed all the intellectual capital that is possessed by most
lightn;“g'md men. If one apparently discovers that gilded
tiopg f"g‘%nductorﬂ, or twisted ones, have peculiar attrac-
o facy OF the electrical discharges, one leaves the sure ground
dtudy 0f°l‘ the region of the unproven. The difficalty in our
lumcien} under-storms is, that we cannot experiment on a
to foll, tly large scale, and our means are too tardy to allow us
W 5tv:v the exceedingly rapid changes of electrified bodies.
electﬁc © call freaks of lightning are merely the expressions of
e f\)ri aws, co_mbined with the laws of el_asticity of matter.

L} p°8itive'l lightning discharge is an expression of the fact that
t&th of le chi’ll‘g'e is combining with a negative charge along a
Y the cemst Tesistance ; and the air is fractured, so to speak,
Crack °'"pr'ess310n, just as a plate of glass yields in zigzag
Preggio, €0 1t is supported on one edge, and a force of com-
inm |2 @pplied to the other edge. The inflnence of the
Teadj} Tough which the electrical discharge takes place can
eqy Seen by obtaining the electrical discharge iu differ-
thegg Vhe, Such ag carbonic-acid gas or nitrogen, and comparing
Cap °tographs with those taken in free sir. Although we
Y certain phenomena of atmospheric electricity suc-
\p""itive In cyr laboratories, yet we cannot charge a cloud with
ang mlde “Ctricity, and fill the sky with different strata of het
{)nen, thatmr' tis generally believed to-day among scientific
Uleq ¢, the electricity of thunder-storms cannot be attri-
dire ex Sudden evaporation or condensation of moisture ; for
dye to Periment hag failed to reveal any electricity which is
Perj % canses. Mr. Freeman made many delicate ex-
‘;‘!y : 0 the physical laboratory of Johns Hopkius univer-
Tieiyy, Cide the question whether evaporation produces elec-
could find no evidence of any that was due to
d al l;ab Herr Kayser has also lately experimented at the
een“tion Oratory of Berlin upon the elecirical effects of con-
e: Pimeﬁtw“h Personally I feel that all the
' “Pomtio;J itherto conducted on the electricity du: to
cm&ll sea and to condeusation have been conducted on too
i;)ll o eong to test the questien ; and I do not see how they
ey, ucted on a larger scale. When we think of the

Negative results.

8
:l:t'"e, :an Upon which these operations are conducted in
re‘!.of the rle Evaporation from every square foot of the ocean,
‘;ﬂze that apld.c"“qensation through miles of space, we can
.]&ll to be 4N infinitesimal amount of electrical charge, too
trTR® @ oue‘ected in a laboratory, might be integrated into
de'!le ™, and, becoming localized, might produce the

'~sto,.m:s electrical disturbances which we witness in thun.
dep o™ th
.::'lto;m:n' ran we conduct future investigations upon thun-
‘ th s ¢4 bei ® most promising direction for scientific work
N lnnder‘stor:] the establishiment of systematic observatious on
folioge tragt 0‘;' awd on atmospheric electricity in general, over
W cort. Country,
'y r13!11!\ K
lre“?em Th lleﬁp t
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In certain regions, thunder-:torms

€re is a gener:. i ion that electrical st
tayn X copy g - Impression that electrical storms
ma"e aboutnﬁn Anguage, attracted by rivers, and are more
tiony 1o Uothj 88 budies of water in general. However this
» lo

Dg but systematic daily simultaneons observa-
If the

contj A
btinued, can increase our knowledge.
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government, in connection with the signal-service, should
establish a number of electrical stations throughout the west
and south, where thunder-storms and tornadoes are so frequent,
duily thunder-storm maps might be issued, showing the pro-
bable path of the electric disturbances. Perhaps we should
then see, in districts peculiarly infested by thunder-storms,
certain “‘insnrance.against-danger-by-lightning retreats,” in
which Benjamin Franklin’s lightning-rod should rise from a
small hut, completely covered with a net-work of metallic rods
which are connected with running water or a large extent of
moist earth. The safe retreats would certainly be a great de-
sideratum for many who now suffer greatly from nervous ter-
rors during thunder-storms.— Science.

—e——————
THE SEA HORIZON.

It is amusing to note how ignorant many ordinary seamen
and nearly all sea travellers are of such matters as the dis-
tance of the sea horizon, the way in which a ship’s place at
sea is determined, and other such matters—which all seamen
might be expected to understand, and most persons of decent
education might be expected {0 have learned something about
at school. Ask a sailor how far off 4 ship may be, which is
hull down, and he will give you an opinion based entirely on
his knowledge of the ship’s probable size, and on the distinct-
ness with which he seesher. This opinion is often pretty near
the truth ; but it may be preposterously wrong if his idea of
the ship’s real size is very incorrect, and is sometimes quite
wrong even when he knows her size somewhat accurately.
Any notion that the distance may be very Erecise]y inferred
from the relative postion of the hull and the horizonline seems
Dot to enter the average sailors’s head. During my last jour-
ney across the Atlantic we had several curious illustrations of
this. For instance, on one occasion a steamer was passing at
such a distance as to be nearly hull down. From her character
it was known that the portion of her hull concealed was about
12 feet in height, while it was equally well known that the
e{e of an observer standing on the saloon-passengers’ deck on
the City of Rone was about 30 feet above the water-level. A
sailor, asked (by way of experiment) how far off the steamer
was, answered, ‘‘Six or seven miles.”’ ¢ Bat she is nearly
hull down,” some one said to him. I didn't say she warn’t,
as [ knows on,” was the quaint but stupid reply. Now, it
might be supposed to be a generally known fact that even as
seen from the deck of one of the ordinary Atlantic stenmers,
the horizon is fully six milesaway, the height of the eye being
about 18 or 20 feet, and that for the concealed portion of the
other ship’s hull a distance of four or five miles more must be
allowed : 30 that the man’s mistake was a gross one. And
several other cases of a similar kind occurred auring my seven
day«’ jomney from Queenstown to New York.

The rules for determining the distances of ohjects at,sea,
when the height of the observer's eye and the height of the
concealed part of the remote object ahove the sea-level are both
known, are exceeding simple, and should be wgll known to all.
Geowetrically, the dip of the sea suiface is eight inches fora
mile, four times this tor two miles, nine times for three miles,
and so forth ; the amount b:ing obtained by squating the num-
berof miles and taking so mny timeseight inches. Baut, in
reality, we are concerned only with the optical depr ssfon.
which is somewhat les-, because the line of sight to ghe horizon
is slightly curved (the concaivity of the curve being ‘turued
downward). Instead of eight inches for a mile, the opncal de-
pression is about six inches at sea, where the real horizon can
be observed. Buc, substituting six inches for eight, the rule
isas above given. §.x inches heing half a foot, we obtain the
number of six-inch lengths in the height of au ohserver's eye
by doubling the number of feet in tuat height; the :quare
root of this number of six-inch lengths gives the number of
miles in the distance of the sea horiz m  Thus, suppose tue eye
of the observer to be eighteen fest above the sea errl.; th‘eu.
we double eighteen, getting thirty-six, the square root of which
is 6 ; hence the horizon Iies at » distance &f six miles as seen
from an elevation of 18 fret. For.a heightof 30 feet, which is
about that of the sye of an observer on the best deck of the
City of Rome, we double 30, getting 60, the square root of
which'is 7-7 ; hence, as seen from that deck the horizou lies at
a distance of 7 s miles. If the depth of a part of a distant
ship's hull below the horizon is known, the distance of thit
ship beyond the horizon is obtained in the same way. Thus,
suppose the depth of the part concenled to be 12°feet then we
take the square root of twice 12, or 24, giving 4'9, showing that




