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il' this circuit, and leading the wire in a north and south di-
lectIon directly ove r an ordinary pocket compasa. If the

8Uhtning.rod enters moist ground, or makes a connection with
the lerth, the conipsass should indicate ai4 elertrical cur-rent by1tij dt lection - Generally it will ha found that no such earth.
Coinlection exists, and the lightning-rod is therefore worse than

Useles shuld be immèdiately Ponnected with the water-
lP'es Or with a sprin g, or sorne body of water. To illustrate
the fact that the mere entrance of a metallic rod into the
charge to t enough to insure the passage of an electrical dis.
aeto th ground, drive two metallic rods into your lawn,

tarY 8uitable distance apart ; connect them by a wire, which
iliCludesj a Loclanclhé or other voltaie celi ; and, having led the

1fyon eiý a pocket.compass in a north and south direction, see
b tain a deflection of the needie. If, moreover, you

ri or Urider the delusion that a surface-sprinkling of the earth
'est the roda will give an electrical connection, it is best to

f8frsthe experiment. lt is probable that several acres of
nWOuld hae to he thoroughly sprinkled before a suitableiartb*0 c to could ha obtaiined. A few experiments with

aa0'rerlectrica1 machine-a Toepklr-Holtz machine, for in-
si atj- ill readily convince one oi the effect of points in dis.
. atIn an electrical. charge, and of the falet that an electricall~arg8 always takes the path of least electrical resistauce

ee U w oints. Having ascertained thiese facts, one has
liIeal the intellectual, capital that is possessed by mioat

)i rnrod en. If one apparently discover.i that gilded
h011 full CO dUCtorm, or twisted ones, have peculiar attrac-
or fact or the electrical diacharges, one leaves the sure ground

et tfor the rgon of the unproven. The difficulty in our
Ufi"yO f thunZders8torms is, that we cannot experiment on a

t' feeiltly large scale, and our means are too tardy to allow us
WhO the exceedingly rapid changes of electrified bodies.

leetiwe call freaks of ligitning are mnerely the expressions ofthfal lawg, combined witb the laws of elasticity ot matter.Th oked lih
a o.-' 1gtning discharge la an expression of the fact that
P'th of lecarRe is combining with a negative charge along a
y th" aIt resistance ; and the air is fractured, so to speak,

crak Compression, just as a plate of glass yields in zigzag
?e- n ppiedupore on one edge, and a fre of comn-laed 11aple to the other edge. The influence of the

la lul tbrongh whi ch the electrical discharge takes place can
eritreadîlY seen by ohtaining the electrical diacharga iu differ.
the ae sue as carbonic.acid gas or nitrogen, and comparing
CRI 6 l' ltographs iith those takan in free air. Although we
tsf 11îî Y' Celtai pheniom',na of atînospheric electricitv suce-
.loàîitiV 11 Cur laboratories, yet we caniiot chiaîge a cloud with
la~ cold c.icity, and fili the skv with different strata of h(t

th air. It is generally believed to.day anîoug scientifiChle at the electricity ot thuîîder-storms canniot be attri-
ded t Uden eva poration or condensation of nioisture ; for

d'Q, exerm('Uhas filled toreveal aly electricity which is
ke e te phy seirca emnmdemn elct x
ar nthe phscllaboratoiy of Johns Hopkinsa univer-tri it e h question wvhether evaporation produces alle-
se.5  e could find iio evidence of aîîy that was due to

sia r asrhsalso latl1 dexpriment atth
Witb flegative resulta. Personally I feel that Pll the

: olira.nea3tk htherto conducied on the ectitydu- to,at4ll onandto ondnsaionh2v ben cndutedon too
ral b~ 'Cale to test thle question ; and 1 do not sel howv tl1ey

en~a COnuced on a larger scale. Whien wa thiink of the
Rt,are 'anf Upon w hicb these operations are condncted in54 tf'Il1 evaporation from every iquare foot ot theocean,th'e eaidcondensation tbrough muiles of space, we caîî
a a t ban infinitesimal amounit of electrical charge, too

tlrg a o ected in a ]aboratory, nîight be integrated into
d t, e selt ud, becomiug localize-d, inight produce the.4t01.4 eectrical disturbances which we witnesa iu thun-

*rto (r We conduct future investigations upon thun-
%eeiril Te he mnoat pro misiug directionm for acientific woîk

t iider.stolthe establislîment cf systematie observations on
Slrig '1 1 5aîrd on atmospheric electricity in general. over
b;'ly th cf- cnty n certain regions, thunder.storms

"' th~ defiuPte paths, and other tracts are neyer vis: ted
'Iea1 a genert.l impression that electrical stormaéfvrCItr P anguüge, attracted by rivera, sud are more14a', tabout 1~beo argo budies of water in general. However thisl, 1 ,tiig but systematie daily simultaneotîs ob!.erva-lg COntinued, can increase our knowledge. If the
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government, in connection with the signal-s-rvice, should
estfiblish a niumber of electrical stations throughont the west
and sonth, mhere thunder-storms and tornadoes are s0 frequent,
daily thunder.sýtrm mape might ha issued, showing the pro.
hable path of the electric disturbances. 1erhapp we should
then sel, in districts peculiarly intested by thunder-stormq,
certain "insuiranceagtainstdange,,r-bv-ligbtiii ng rétreats," ini
wbicb Benjamin Frankliu's lightning-rod sbould rise fromn a
amaîl but, completely covered with a net-work of metallic roda
which are connected with ruuning water or a large extent of
moîst earth. The safe retreats wouid certainly ha a great de-
sideratum for tnany who now suifer greatly from. narvous ter-
rors duriug thunder-storms-Science.

THE BEA HORIZON.
It la amusing to note bow ignorant many ordinary seamen

and nearly ail sea, travellers are of sncb mattars as the dis-
tance of the sea horizon, the way in whicb a ship's place at
sea is determined, and other sucb matters-wbicb alI seamien
migbt ha expected to, uuderstand, and moat persona of decent
education might ha expected to have learned somnetbing about
at school. Ask a sailor how far off a ship may be, which is
bull down, and ha will give you an opinion hased entirely on
bis knowledge of the ship's probable aize, and on the distinct-
iiess with whicb be sees ber. This opinion is often pretty near
the truth ; but it inay ha preposterously wrong if his idea of
the ship's real size is very incorrect, and ia sometimes quite
wrong even wben ha kuows her size somewbat accurately.
Any notion tbat the distance may ha very precisely inferred
fromn the relative postion of the bull and the horizon lina seema
not to enter the average sailors's bead. During my last jour.
niey across the Atlantic wa bad si-veral curions illustrations of
this. For instance, on one occasion a steamer was passing at
such a distance as to ha nearly bull down. From bier character
it waa known that the portion of ber lînîl concealed wau about
12 feet in haight, while it was equally well knowu that the
eye of an observer standing on the, saloon -passe ngers' deck on
the City of Roine was about 30 flet aboya the water.level. A
sailor, asked (by wvay of experiment) how far off the steamer
was, answerad, "lSix or seven miles." "lB ut sha is nearly
bull down," some ona aaid to lîim. I didnit say sha warn't,
as 1 knows on," was the quaint but stupid reply. Now, it
might ha aupposad to ha a generally known fact that evan as
seen fromn the deck of one of the ordinary Atlantic atoîtmers-,
the horizonî is fnlly six miles away, the heigbt of thte eye baing
about 18 or 20 feet, and tîtat for the concealel portion of tbe
othar ship'à bull a distance of four or five miles mord nmuet be
allowed :so that the nman's mistake was a gross oua. And
several other cases of a similar kind occurred during my savan
dayq' jou'iney froma Qticenstown to New York.

The rules for deterriiinin.g the distances ot objecta atses,
wban the heigbit of the obaerver's eye sud the lieiglit of tha
concealed. part of the remota objact aboya the sea-lev, I are both
known, are exceeding simple, and shold ba well known to ail.
Geoinetrically, the dip of the sea sut face is eigbt luches for a
mile, four limes this tor tao miles, mile times tor tlîree, miles,
sud 80 forth ; tire amount bcing obtained by sqmaiiogc th- ijuni-
ber of niiles sud takiîîg so m ny tinies eiglît inches. But, in
reality, we ara converned only witb tbe optical dapr asion,
which is somewlmat les,, because the lina of sight to the horizon
is slightlv curved (the comte vity cf tha curve hein(, tnriied
dowu.wald>. Instead of eight inchea for a nmile, the optical de-
pression is about six inclues at sea, where the real horizon can
be observed. Buc, stibstituting six luches for aight, thîe rule
is as above givan. S.x juches heiug baîf a foot, we cbtain the
nnumlier cf six-incb lengtbs lu the hieiglît cf an ohservrs eye
by doubling the numiber cf feet ;u ttiat height ; the >quiare
root cf this number of six-i,îch lengthas gives the nurnLbcr cf
miles iu the ditanve cf the sea boriz ni Thus, suppose tat Pye
cf the observer to bd eighîa-n flet aba thîe ses levrI; tirer.
we double eightaen, gettuug thirty.six, tbe square roat cf whivh
is 6 ; heur-e the hoizon lias at a distance 6f six miles as sean
foui au elevatlcu cf 18 faet. For-a heigbtof 30 itet, wbich la
about that of the eye cf an observer ci, the bast deck of the
CitY of Rorne, we double 30, getting 60, the square root cf
,wlichlsg 7-7 ; huce, as seau froma that deck the horizon lies at
a distance cf 7 A miles. If the deptb cf a part of a dist-ant
sbip's bull below the horizon la known, the distance of th tt
sbip beyond the horizon is obtained îu tba same way. Thug,
suppose the depth cf the part coicaled to be 12 feet then we
taka the square root cf twice 12, or 24, giving 4-9, sbowiug that


