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\‘.“*
}:‘:ep“focess of evaporation which is going on all over the sur-
Nn'ol the globe, more particularly in equatorial regions, every
pon;c e of water, a< it 1ises into the air, carries with it its
o oct(]'n' however minute that portion may be, of the earth’s
‘“Tfanc c?large. This small charge distributes itself over the

i ce of Qhe aqueous particle, aud the vapour rises higher and

8her until jt reaches that point above which the air is too

aprert‘) support it. 1t then flows away laterally, and as it
tolt‘h‘)aches colder regions, gets denser, sinking lower and nearer

ed § e earth’s surface. The aquecus particles, becoming reduc-
T 8ize, the extent of their surfaces is proportionately reduc-
redu, E fol'ows that as the particles and their surfaces are
“haine » the charge is confined to a smaller sul_‘facq, and
lan 8, therefore, a greater * surface density,” or, in simpler
E]eg‘t‘:_‘-'?. 8 greater amouut of electricity per unit of surface.
“ ntat‘lms?y’ a8 _al;ove set forth, is in what is lgn‘own as th.e
bein ltc condition (to distinguish it from electricity which is
prop%rtl'ﬂnsferred in the form of a current), when it has the
uetor y of ¢ repelh.ng itgelf” to the utmost hm;ts of any con-
the o, “;On which it may be confined. This will account for
ang W?lr e finding its way to the surface of the water particles
°harg,, furthermpre account for the greater density of the
a‘"fuc;as the particle gets smaller and has the extent of its
face of rapidly diminished. It may be mentioned that the sur-
the i, 8 sphere varies as the enbe of its radius. Returning to
ave rc‘l«"slon of the state of affuirs existing when the particles

i agineached their highest position in the atmosphere, we may
e no:ﬂ:hat they set themselves off on journeys towards either
the ¢g)q or the south pole. As they pass from the hotter to
tombip, €I regions, a number of particles coalesce ; these again
visiblee With others on the road until the vapour becomes
Weight a8 cloud, The increased density implies the increased
towgpq’ 21 the cloud particles, as thev sail pole-wards, descend
fory, ist esurface of the earth. Assuming that a sperical
of I’értsi ']”3lptained throughout, the condensation of a number
the fonf €3 Implies a considerable reduction of surface. Thus,
tight t“‘ts of two spheres vary as the cubes of their radii, or
twigg 11, ¢ CUbe of 2) drops on combining will form a drop
Beeiy, e}:adu\s of one of the original drops. We may safely
a 'll?t‘ undreds and thousands of such combinations to take
e mop ila clou(} mass is formed,in which the constitnent parts
a sie or less in contact, and, therefore, behave eleqtpcal]_y

ay ‘lmulngle conductor of irregular surface, upon .wn_lch 18
Ovey theate all the electricity that wae previousely distributed
Pose it Surfaces of the millions of particles that now com-

llct':s‘ §:nden°y of an electric charge upon the surface of a con-
Beare, to take upon itself a position in which it may approach
Reugpyy; t° 80 equal and opposite charge, or, if possible, to attain
Othey clon: It, then, a cloud has a charge, and there is no
: teartlllld above or near it, the charge induces on the adja-
Ing the a 8urface, electricity of the opposite hind. Thus, assumn-
Cent op uud to be charged with positive electricity, the sub-
CXerg 4 s" will bo in the negative state. The twoelectricities
nee 1r O B8 tendency to combine or to produce neutrality,
. €re i3 a species of stress applied to the intervening
tar 0s8ibly the ¢'oud will be drawn bodily towards the
10T or less rapudiy, according as the charge is great or
rryiy % on the other hand, the cloud may roll on for leagues,
the o B 1ts influence with it, so that the various portions of
ch"“ged Underneath becomes successively cherged and dis-
_Shom;s Lhe cloud progresses cn its journey.
h‘ghly eht € cloud be near the earth, or should it be very
Eregqy ag t‘"g*'d, the tension of the two electricitics may be so
by thig Tegi Overcome the resistance of the interveniug air ; and
the stance should prove too weak, what happens ¢ How
hghtnih wcharge show itselt? 1t takes place in the form of a
=0, mgy 1 20 and passing from the one surface to the other
Worg orly ¢, simultaneously from both —produces neutrality
€88 complete,

bere 1,
the Sutfj:ds fecently been a little discussion in these pages on
Cerye ;:t of igutniug, some having stated that they dis-
Cart ow ischarge to 1ake place npwards—that is, from the
. O:Tds the cloud. | will not venture so far as to say
Poggjy) Dot the direction of the dischaige is discernible;
10 te)) 7 " ash may sometimes be long enough to enable one
Upoy ’e :t L have nevir so seen it, and have always looked
ah ji Ye as a deceitf 1 member—v.ry. *‘The lightring

elf R
bever lasts more than luukouo of a second.” It is,

er, j .
° WB;&‘:“ as likely that a discharge may travel upwards as
t the chargg 3 hat'controls the discharge't Does the quality

that is to say, is the positive or the negative
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more prone to break disruptively through the insulating me-
dium ? Investigations with Geissler’s and other tubes contain-
ing highly rarefied gases have made it tolerably clear that there
is a greater ‘‘tearing away” influence at the negative than at
the positive pole, and if two equal ball+, containing one a posi-
tive and the other a negative charge, be equally heated, the

negative is more readily dissipated thao the positive. But, so
far as we at present know, this question enters into the discus-
sion scarcely, if at all. Our knowledge seems rather to point to
the substances upon which the charges are collected. The self-
repellent nature of electricity compels it to manifest itself at
the more prominent parts of the surface, the level being for-
saken for the point. The tension of the charge, or its tendency
to fly-off, is proportionately increased. And if at a given mo-
ment the tension attains a certain intensity, the discharge
follows, emanating from the surface which offers the greatest
facilities for escape. The earth is generally flatter than the
cloud, whence in all probability, the discharge more frequently
originates with the cloud.

Should a lightning flash strike the earth and produce direct
neutrality, it is possible that no-damage will result, although
this again is not always certain, because when the cloud charge
acts inductively upon the earth it produces the opposite (say
negative) charge on the nearer parts, the similar (or positive)
state is also produced at some place more or less distant. Some-
times this ‘“‘freed” positive (which, by the way, accumulates
gradually and physiologically imperceptibly) is collected at
some portion of the earth’s surface. When the negative is neu-
tralised by the discharge, the freed positive is no longer con-
fined to a particnlar region, but tends to dissipate itself and a
shock may be felt more or less severely by any within the
region. Or, again, a similar shock may be experienced by a
person standing within the negative zone on the neutralisation
of the charge.

1 may take the opportunity here to mention a highly interest-
ing and instructive incident observed on local telegraph circuits
during a thunderstorm. The storm may be taking place at some
distance irom the point of observation. The electrified cloud
induces the opposite charge beneath it,the similar charge being
repelled. It is noticeable that the needle of & galvanometer,
starting from the middle position,” goes gradually over to one
side, eventually indicating a considerable deﬂectiqn. Suddenly,
owing apparently to a lightning discharge some distance away,
the force which caused the deflection is withdrawn, and the
needle rebounds with great violence to the opposite side. In a
short time, the cloud becoming again charged on its under
surface, and recommencing its inductive effsct upon the sub-
jacent earth, the needie starts again, and goes through_ the same
series of movements, a violent counterthrow following every
flash of lightning. .

If we can so far control our imagination, we may conceive
the earth to be one large insultated conductor, susceptible to
every influence around it. If, then, the 9anh, as a mass of
matter, behaves as above indicated, there is no plausible rea.
son for declining to regard any other large conducting. mass in
a similar light, and, as a body capable of being subj ected more
or less completely to the various impulses affecting the earth.
In other words, a large mass of conducting material, partially
or perfectly insulated is, during a thunderstorm, in considerable
dauger. With this portion of the subject I shall, however,
deal more fully when discussing the merits of lightning pro-
tectors.

Lightning discharges do not take place between cloud and
earth only, but also, and perhaps more frequeutly, between
two oppositely-charged clouds. We then get atmosperic light-
ning, the flash often extending for miles, This form of light-
ning is harmless, and in all probability what we see 18 only a
refloction of the discharge. The oft-told tale of the lightoing
flying in at the window, across the room, and out of the do'or,
or up the chimney, is all moonshine, and before dealing with
lightning protectors I intend to expose some of the fallacies
concerning lightning. Were the discharge to pass through a
house it would infallibly leave more decided traces and do more
damage than simply scaring a superstitious old lady now and
again, Many people are often and unnecessarily frightened
during a thuuderstorm, but it may be safely predicted that a
person under a roof is infinitely safer than one who is s_ta_ndlng
alone on a level ground, and making himself a prominence
inviling a discharge. Rain almost invariably accompaniey the
discharge, and the roof and sides of the house being wet, they
form a more or less perfect channel of escaps should & fiash
strike the building.—Knowledge.



