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demagnetization of the line-wire follows much more rapidly, the secon <
rent igmmore intetse, and consequently these coils more often suffer, dury om- ¥
When a circoit protected by the ¥ lightning-bridge” is struck, the ligh
finds in its direct path not a espace of air, but a bridge of condueti Particleg fa
very close proximity to one another; it connects these under the inaueuco of the
discharge, and renders the particles highly i d \ A ¢ d Matter, g
already demonstrated, offers a very free passage to electricity, and the Aocond",’
current finds an easier across the heated matter than through the ool
These lightning-bridges have been in use more than four yenrs ; there are Upwards
of 1000 doing duty in this country alone, and not & single case has oceurred of a
coil being fused when protected by them,
- Four years have clapsed since the introduction by the nuthor of induced
netic needles for needle telegraphs; there are some thousands of them now doing
daily work. The coils of the old pattern are being converted into induced agmet
coils, and it is probable that induced magnet coils will entirely superseda thie so-
called permanent megnets used in needle-telegraph instruments,
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METEOROLOGY.

Rainfall—its Variation with Elevation of the Gauge,
By Cuanirs Cuausss, F.1.S.

The fact is well known to meteorologista that the quantities of rain reccived in
gauges placed at different heights above the ground diminish as the olovation of
the gauge increases, Several attempts have been made to explain this phenome-
non, but none of them are o satisiactory as to di age the search for other
causes that may contribute substantially or mainly to its production. Hence the
submission for the consideration of the British Association of this further attempt.

One of the principal causes of rain is undoubtedly the transfer, effected by winds,
of air charged with moisture in 4 warm damp district to a coldot region, whero the
vapour it contains is partially condensed. The tem%emture of the lower aa well
a8 of the higher horizontal strata of tho stmosphere heing reduced by this tranafer,
it may fairly be inferred that condensation of vapour may also occur in the lower
as well as the higher strate. The rain caught by a i;uuge at any given elovation
will therefore be the sum of the condensations in all the strata above it, and thus
the lower & gauge be placed, the greater will be the quantity of rain received by it.

ain, it 16 known by observation that thers is at all times a tor or loes dif-
ference of electrical tension between the atmosphera and the surface of tho ground.
1f, then (in accordance with the viewa of Prof. Andrews as to the continuity of tbe
liquid and gasdous states of matter, from which it follows that tho changwe of -
other physical properties must aleo be continuons), we regard the particles of vapoar
suspended in the air ns electric bodies in relation to the dielectric principal coa-
stituents of the atmosphere, they will be polarized by induction from the electricity
of the ground. This polarization will give yise to an attraction between very
particle and the neighbouringhparﬁcles above and below it; and being stronger intbe
particles nearer the ground than in those more remote, the tendency of tho partickes
to coalesco (which will increase, by their mutual induction, as ‘two neighbours
approach each other) will be greatest near the ground. Thus it may be (vack
particie gatherini to itself its meighbours succeseively till their united domsity o
exceeds that of the atmosphers era.llyg that some rain-drope are formed, and -
that in greatest abundance, near tg:n ground. If this be the true causo of any sub-
stantial of the phenomenon in question, then as the variation of intensity o -
electrical polarization of the particles will vary with height most rapidly near the 2
ground, 80 the variation in the rainfall near the ground should be more rapid thas
at & greater elevation ; and such is, indeed, the fact. Also, if the iden becorn<t,
will probably serve to explain other phenomena which it was not specially conceived
to meet; and so it does. For, first, it requires that the rainfall over even gm
where the electrical tension is relatively weak, should be less than over similaly
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sitnated forcat-land, - Fhere, at the tops of the trees, ends of branches, and edges of
leaves, the tonsion is high; and this is in accordance with observation, And
wwondly, the tonsion begn?:ﬁelmvel  high at the tops of the elevations of & moun-
winous district, the rainfall should be’ greater there than in the neighbouring
plaina; this, sgain, is borne out by observation. Further, at the commencement of
s pawing thunder-storm, a sudden heavy shower of rain will often fall for & fow
woments, and then suddenly cense. May not this arise from the approach, by the
acney of opposite wind-currents, of detached maases of oppositely cga.rged cloude

b process, just described, of formation of rain-drops going on ra; idly in each mass
o the two como near each other, and stopping when, bya of Eghtning between
them, the two masses are brought into the same electrical condition ?

An experimental teat of this idea would be to repeat Dalton’s measures of the
pr~-ure of vapour in the vacuum space of & mercurial barometer-tube filling that
spare with sir ond & htﬂ_a_wnte?, and compare the values found when ts:e wercury
=+ charged with electricity and when not so charged] If in the former 0ass 8
iwes prossuro was found, we might conclude that the ﬂynﬁcles of yapour are reslly
surplible of electric induction, and the amount of difference existing would enabls
3o 1. estimate whether the atiractions of the particles upon each other were strong
o b to couse the formation of rain-drops hypothetically attributed to tham
sbe

‘1 a Seale for computing Humidity. By Professor J. D, Evxszrr, D,0.L,

The scale in question is the invention of Mr. H. C, Russell

Ty, It.cong'uu of s sheet of paper ruled with verﬁc&luli‘:es,'e:f:hsg'od::{pgnh?b
 a dogree of the dry-bulb. @86 are traversed by  set of ourved lines, g::g
rmspanding to udegma of humidity, A detached strip of paper_divided into
par's which correspond to every even tenth of a degree oF difference between dry-
and wet-bulb is a(i)phed ithh its zero on the saturation-line) to the line repre-
. ry-bulb tem rature, and the curved line which cuts it at the
$1idun corresponding to the given difference indicates the reaulting humidity.
The scale is based on Glaisher's Tables ; and any other table of double entry
mizhi hc'roprgsented by a acale constructed on the same plan, Inf n 18
=uch easier with such 8 scale than with a table,

Barometric Predictions of Weather. By Fraxcis Garrox, F.R.S.

[tis notorious that the movements of the barometric column co: ond i
~n~ b the changes of the weather, and especially to those of the wimi’a(iréxllx)?:(i):Jl :
it they certninly take no notice of the rapid and tumultuous changes of its veli:
o which arc recorded by the jagged lines of a pressure-anemometer, They there-
-+ correspond 1o mean values of tho weather; but the way in which, and .the
priead of time for which those means should be taken, has yet to be determined,
‘ umyarison was made between a curve formed on the princiﬁi

mipan that the ardinate of
*&h point repry ted i i ; :
- hl.nlr - hxo ut:e.l:l the mean velocity of the wind for half an hour revious to,

h uent to the moment indicated by the abscisss o i

u;l it was drawn on he same time-scale as the conisponding b that poﬁte’
t-lvity-scale was so adjusted as to allow about the same range in the agn;n for
curves, and the ordinates were measured from above downwards (were, in

- w]gntn'e ordinates), in order that the increase of wind should be indicated bya
_‘- nn- ing curve, to pond with the d -"...H barogram, and vce versd, he
,.-‘“ made was called a curve, of 1-hour od av. wind vel, and similar
s were drawn for 3-hour, G-hour, 12-hour, 16-hour periods, and soms others,
- manifest, on comparing these with the barogram, that & period of 1 hous
el ':lr too short, for 1ts curve showed many large irregularities, of which tha
— ’:{l“(_ook no cognisance; a period of 3 iours wes much better; of 8 hours
et ill; and the maximum of correspondence began at 12 hours, and ended at
» beyond which time the wind-velocity curve was q::; irregular than the baro-
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iods, for which trial we,
dence was equally good at all periods,

g:dn: bz‘tlxez%m& 16 hours, some parta yme l:f l;eezte; :t dlt:::m ﬂ.lonm. 'm
others at the longer period. The former period is selec 01 2 in
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geoeral truth of the principle of Pprediction is, first, that correctness in the result
nds on the correctness of all the elements of the formula, but their values are

those of the continuous weather o thoorson esppenaot be the valug of Limidual the whole, dorbiad sy

i. 'The data are derived from those of the cont ly ia tho theo f Uste 18, on the whole, doubled ‘in the

;ﬁﬁgfea byeths Meteorological Comuittee ﬁ:’x} tffff;f}ﬁ,".f,n;: rg:d lg??, % r-:: prodiction of v, because the difference between what was expected of U3¢, and

they refer to Fal ‘L'th’{h: gorrespondence dy safisfactory. * The ﬂumm“i the what was fuléilied in :,, is healpted on to v.l,, ;v]:;ch has, therefors, to bear the cntire

::‘,"‘f ::;F;l:x :l;ﬂtl]’;:l ‘whole, mngftane(’)us‘ since neither curve habitually antie;. error of expectation of v, . was concluded from this, and from other previous
0 Cul ] 4 o) e talv atmnlt,

8y correy,
; but they are \ 8, :
?:t::t::;:gﬁéon: as cl);ael s in near ones, proving thﬁt ;t_udx.mtuth& abeolute ;
height of the barometer, but the vnri:fﬁ:lllm in 1: v:llg:i:,y w“ pzn lt,;x exc‘;mm emgutm ':,‘( 3
‘ i influence e wind-

wegtehzini{el;: b“&'llﬁzfﬁnﬂg"wm different colours the epochs of polar and oqua-
tm;):inl winda, andy showing that the comspofdemi:f ;1;&: l:::i‘;lg.v“ Was, on the ‘
w}'lI?llxe, mucl:l t«ﬁ‘et;.i:l :{; e ntev’e o mil;'tﬂ‘:: E ros {vith a iZ—ll:our av. vel cu;lm k
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i a bed as similar to that whic CAuSeS & suitably -

was tth"l:eg 1]:;“;;;3:{&?&;;8})13?:& into troubled water, to 9ym[i:|thxze, not solely
w'n; 2;lllxc height of wa’ve exactly above its cistern, but also with that of every poiat
Wt ? e,i.e, whose diameter is s function of the depth of immersion. .lso“h.
Barometer eympathizen with the, condition of tho e £oF soan distance on il sides
otFi‘;- and gs Snere is a 1 easterly of the air over England, i

i

dnluctions from some years of Dublin observations, to which reference was made,
that the fame of the barometer is due to its success in predicting type of storm
rery rarely met with in the British Isles, but frequenSy in hurricane-latitudee,
when the fall of the mercury far outstrips the increasing severity of the waather,
In ordinary %leles, and much more in ordinary weather, the author considered the
tarometer to be useless as & guide when consulted without g knowledge of what is

weurring at adjacent stations-—in short, without such information as is supplied by
the ' Dily Weather Report,’

O the Temperature of the Air qr 4 Jeet, 22 feet, and 50 Seet above the
Ground. By Jauzs Gr.usmm, FRS,FRAS.

In the report to the British Associstion, for 18686, on the experiments made by means
£ halloon, I stated that the law of dectease of temporature with increase of eleva-
uon was variable throughout the da; y and variable in different sessons of the year,
thatat about sunset the temperature was nearly the same up to 2000 feet, and that af
sight {from the only two ht-ascents) the temperature of the air increased from
the eatth upwards. Frommtiis it was evident that, instead of only a few ascents
beinz necessary, s much larger number wero required than it was possible for me to
auke. Tortunately, in the second ear of the balloon ex; eriments, I planted at the
Kuyal Observatory, Greenwich, a dry- and s wet-bulb tfermometer at the height

of 22 feet above the goil, readings o?’which bave been taken daily since that time,
-« the hours of 9 a0, Noon, 8 P.M. and 92t Sometimes readings at the higher
Pint sure above those nt 4 feet from the ground; but no particular value Wag
L attached to thia fact, until, on the observations made in M. Giffard’s captive balloon
. bing nduced, the results Proved that the d temperature with i of
*keation Jiad & diurnal rag, ¢, and was different at difforent bours of the day, the
ranzs being greatest at about midday, and least at or sbout sunset (see Iteport
$1159), whilst sensiblo changes occurred within 30 foet of the earth.  In conge-
gnee, the observations made at the height of 22 feet were reduced by taking the
af-mnces between the readings of the two thermometers, and affixing the 8
ot (4] to that difference when the tomperature was hi her at the higher eleva-
trocand the sign sminus (-) when vice rersd. All the o rvations made in the

way,

oppears that the diameter of the circle of air which Aﬁ'e;';: rtvl::o buomAem is such
i 1o pasa over att o , x :
o ﬁdre u;::%'oﬁ %Jl;e:g_:cr;%, lzaly2 l;.z'.l:‘tmoep'hoaric wave of except&)nd mgna.:: :
';:!;ore it reached the observatory. Aeccording to t.lnbse mn:{; t!:emsme ';m 1
independent variables, temperature, and damp must en \ the pame system 4
f 12-hour period of average as the wind's velocity. . Consequently fhe 1 'z"ﬁ
? ulauia g:si]y deduced.  Let A, k be two successive bm'mneltnc6 zxg ta, t.ervnl .
'mt.:xl-vul of 6 hours, a tho 6-hour interval that precedes 4, & t & ll- our‘qmd- pl?
;:at hand & and ¢ the 6-hour interval which succeeds k.  Cal v.,d 1 2 the
G—h:ﬁ:ln ave: ’d.uring the period 2 of wind-velocity, tempe:;ature, a}x:unmm
tonsion, ynm'l :;? a similar notation for b and ¢. The units adg yg{: Jundredths
of an inch for barometer and vapour-tension miles per hour for win Y,

) A ko
degrees Fahr, for temperature, The general formula was 3

a 14 ¢
h—k:m(ﬂ,+b’1’5+c)+”(¢a+b—tH—a) +r(dl+b_dl+c)'

R ber of selected equations in
a3 found = ~2 by taking a = of selecte . wan
gll:(i‘cioigféﬁg: :”nvt:r d lind materially ;em;‘gdt lfeu;l;% l;l;:e ﬁﬂ%ﬁ,dﬁfm 5 » et ;
=2 =] by taking the extreme ran| 3 b D 4
g?xﬂied texln ym:lirk?ﬁlone, the other variables being et H m:il‘: ;:ﬁ“w; ol 4
=—1 also, that is, it was taken at its real value, but with a x;‘eg.; ronsen. Now
the ordinates are negative, because v, ¢, and d all decrease as

Vaps — Ve =3{(0at7p) — (0t v) (0, ~2,),
and similarly for ¢ and d, whence
- Ia-—-’k=(cc—v¢)+;(t,-t¢)+i(d=—d.),)or
—de). )
o= (k —k)+v¢+i(‘a—"ﬂ).+?(da e, . e
It will bo obscrved that v, is mecessarily eliminated. Comparison was mads

s wloeting the greatest number with a - sign, and the greatest with a — af

™ ~ieh month, it was foungd that in the winter months the temperature at 22 foet
Lk anged from 2 to 4 degrees above, and from 1 to 2 degrees below, that at 4
bt and in' the summer mox from 4 to0 5 @ 8bove 105 or G degroes below
Mat { feet height, as will be seen by the following Table;—

: : "y e
i i ion with its value s ascertaine v
he’t}vee,, thgo vﬂ:‘l‘go"f Ve “so F ﬁﬁiﬁcﬁﬁgg g ‘:v‘et:t)}l:e:vwem taken,d gng&t :.P;Pi:;‘l 1867_09, Sepbén;bir. ' . .
bf; t.ng; Abou error was one-third greater than if vc had been p:e "t'ilshndhng B e ‘
Z‘l.:‘d &“:Bmﬁ?he reason why the average error is so large, notwi
3
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