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+»RBEFACE,N

TrE followmg Meteorologlcal da,t& are mamly denved
from such well-known sources as. Messrs SCOFFERN
and LowE on Practical Meteorology Mr GLAISHERS
Hygromemcal Tables; Sir W. A.EMSTRONGS Presi-
dentjal Address to the British A.ssocmtmn, 1863 ;
together ‘with certain discoveries and wncertain
theories, propounded by Professor Tyndall ‘Mr Nas-
nyth, Sir J ohn Leslie, and others ; all of which we
would: gladly accept with 1mphc1t faith, if only theu-
authors would always' agree not to differ.
A very valuable treatise, on this same- sub_]ect, was
publishéd a few yeam ago. by Messrs Scoffern and
Lowg ; but, in many respects, it is fa.r deeper than
the ord;mry meteorologlst will require, embracing
Qp‘mcs, acoustics, electricity, and other scientifically
treated matters, for the full understa.ndmg of which
the. reader should have dipped into. “ the Mathe-
matics.” more deeply than the amateur meteorqlogmt
will generally be found to’ have done.”
- 1 therefore presume to offer this_ more famlhar
Btyle of composmon for the convemence of those
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who may wish for an easy Hand~book to the right
employment of the few meteorological instruments
commonly in use. v
- It will probably be thought that the facts supplied ..
“are of the | greater value, in ‘that I do not pretend to.
‘offer them as_ the ongmal fruits of my own mind,
“but merely attempt to exhibit them in such’ a form
”as may commend 1tse]f by 1ts bnef Enmphclty
S S A J T Momus
BALWHARRIE NEAB. Cnmrr, I T
300. Harch ages

After recordmg the long sad hst of shlps a.nd
;huma.n lives lost in‘the: terrible storm which reached
its he1ght on the.10th of January 1866, when. the -
‘noble steam-shlp 4 London,” with 220 passengers,;;f
foundered in the open sea, the -« Edmburgh Evening : .
fCoura.nt” makes the followmg appea.l —
“We_trust that this sad nammve w111 10t bej},
;thrown away ‘on the slnppmg enterpnse “of this.
_country ; o, above a11, on the vota.nes of meteorO- N
logical science. If that science were in the state of
advancement i in Which it ought to be, and ‘to which
it is certa.mly destmed to attain, the: humcane which -
‘sweeps the ocean, and overwhelms our most sea-
worthy ships, could be, if not averted, at least fore-
seen and shunned.

“ There is no science which is so abundant in
facilities for its prosecution ; none which enlists in
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its' service’ 80 -manifold ‘and so various a body of
auxiliaries. . ‘Were all the ships which cover our seas
and coasts to be: adequately supphed with meteoro--
logical observers,—were landsmen-in ‘every sea-port

town, and in every- convenient inland ‘situation, -to

teach’ themselves' how to make and ‘to register -
neteorological "observations, ‘an induction of facts
would soon be accurhuldted, which would enable us, -
not only to predict the coming of a storm, but even

the force with which it would be charged

“ Governments have done much for the advance- ,,
went of the scierices on ‘which' the secunty ‘of ‘our
‘maritime enterprise depends’; but governments may -
easly do more. They have contributed to protect
the ship of the mariner from the lighting bolt,—they
have planted beacons and hght-hou.ses on the head-
lands, tp enswre his safe entranee into harbour,— -
and they have established the life-boat; apparatus ab
qvery pomt menaced by the storm. = :

-« s it to0 much to ask that an equal 1mpetus be
glven to that meteorologlcal science, which' is des-
: tmed, in a great mea.sure, to supersede the. necessﬂsy’
of relying on. such uncertain aids in the hour of -
eextreme peril? Through the voice of the departmg |

storm, let humanity and -wisdom reply g _

" It, may very well be, that the « Evemng Courant” -
will fail to rouse government into anything like
action ir this matter, but its appeal to the humanity
of our countrymen will not be thrown away, even
though to respond to that-appeal, by devoting them-



viii ' PREFACE.

selves to the science of the wmds will demand of.
them along patience. - For the meteorologist cannot
measure his progress in science: by the results of
weeks or months; but is content to know, that the.
carefu]ly recorded phenomena of five or ten or fifteen .
successive. years, may help to point out to some more .
gifted genius than' himself the certain laws which-
govern the "apparently uncertain elements. It is.
with such a_hope that I:venture to- ‘commend this
little work to the favoura.ble notwe of both fnends'«;
and strangers

. Happily, . we are not, ‘one and all, 80 slamhly;.~
bound down .to the. never-end.mg task-work of ‘an’
iron age,. but that we can call some of Time’s hours
our own, . and Imay. . devote them to a study which, .
whilst it aims at the pubhc good, also reveals new
and unsuspected charms to the student,.in propoz- ;-
tion as the. passing years remmd him that he himself -
mgrowmgold, ER T

. I ¢annot close these mtroductory rema.rks mthout '
tha.n]nng Stewart Hepburn, Esq.,. of Colquha.lme, for
various suggestaons and explanatory notes, and for
the hearty way. in which, after perusing the MS
he mgmﬁed hJs approval of my small labours.

A.TTM

. January 22, 1866.
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TREATISE ON METEOROLOGY

A'.- ,

L ATMOSPHERE.

THE atmosphere is the subJect w1th Whlch the meteor-
ologist has to deal, with all the ever-changing phenotnena of
pressure, temperature, drought, ‘and- moisture, whlqh 11; is
constantly bringing before his notice. - - - - ,
In the widest sense of the word, the atmosphere is that
mass-of thin, elastic fluid by whloh any body is entirely sur-
rounded ; as when we speak of the atmosphere of the sun,
moon, or planets, the existence of which may not be abso-
Iutely certain, though it is highly probable Qur. earth
may be said to swim through space, in company with - an
.ll-surrounding atmosphere of air’and watery vapout, in-
separebly attached to the revolying body by the attractive
prmclple which, as it were, draws all outer things together'
by some invisible ‘central force, When speaking of this
general tendency of all’ bodles to dra,w towards each other ‘
with greater or less force, accordmg to their dens1ty, we
commonly merge cause and effect in one; by the use of the
terms “ heavy” and “weight” . |
By means of its weight, then, the air is mseparably con-
nected with the earth, and presses on it in accordance with
the laws of heavy elastic fluids,—its pressure bemg equally
exerted -on- all sides, and in every possible directjon. - If
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now, frbm any cause, a stronger pressure is exerted m one
direction, certain resulting phenomena arise in some other
direction, and continue to act until the equlhbnum is
Testored. Thus, for instance, water ascends in the bore of
& pump, above its general level, as soon as a vacuum is
“created between. it and the. ascendmg piston. The cause
of this is the disturbance- of- the equilibrium, since the arr
‘outside the’ bore ‘presses on the water outsrde, whﬂst no -
‘air is present within the bore fo--eounterbalance tlie outer -
préssure.: By means of " this- pressure—-lf the tube be long
_ enough—the water may ‘be ralsed to the hexght of thu'ty
two and a-half feet, - :
- This column of water in the tube represents the werght
,wrth which  the atmosphere présses on. the earth; or.we
-may speak . of the whole atmosphenc pressure- as, bemg‘r
spread over the entrre surface of the- earth. Henoe it is
<alculated that with the barometric column sta.udxng at about
twenty-eight inches, the atmosphere presses with & weightof .
32,400 1bs. on the human body, reckoning the body’s satface .
at ﬁfteen square feet ~The man, however, is uneonscronsof
this enormous pressure, because the air. surrbunds him, and "
1s, besrdes, unthm him. "On aecount of “its ela.stlcrty, 1t
presses in every drrechon, even from within 'a man out-
wards, and in this way counterbalances the au' spread ex- ’
terna]ly over the body L :
The' atmosphere is'not everywhere of umform densrty ;.
,for thé lower strata of the air; having to support the wexght
of ‘the upper ornes, become .more compressed and_ dense.’:
According .to the law of ‘Mariotte,: the” density. of ‘the-
atmosphere dininishes in geometnéal as the height in-
éreases in arithmetical, progression; or we ey state the
law thus, viz, that “the compression of the air is inversely
to the pressure applied,”—that is to.say, if the pressure be
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doubled, the’ volume of the air is reduced to one-half; if
tnpled it is° reduced to one-third ; 1f quadrupled, to one-
fourth, and 50 on. This law will not probably, hold true
at- the extreme hm1ts of our. upper air, because, ab. thnt
helght the air bemg more free from superincumbent pressure
must be more. completely in its natural state. -

* The helght of the atmosphere has ‘been vanously estl.-
mated at from thirty to fifty mﬂes, calculatmg partly from
the pressure whlch it exetts, and’ partly from the duration
of twilight. For it may be ‘Supposed that the very: loftrest
stratum of air whlch reflects light upon us, before’ sunrise
or after’sunset, belongs to our planet. - It is:not of equal
height, however, over all parts of the earth but may be
regarded as a epherold, being most elevated at the equator,
both on_account of the eenmfu,gal eﬂ‘ects of our earth’s
dmrnal motxon, and on a.ccount of the expan91ve actlon of
the sun’s vertzca.l ays, - whrch is at its maximum between
the tropics.

Nor is the atmosphere by any means the mmple element ,
which the ancients Believed it to be, but is-made up of
séveral  gases, invariably found -in,the same: proportions -
everywhere, together with foreign mgredxents ‘unequally.
distributed, and floating about until again depomted on the
earth from whence they at ﬁrst arose.

* Mention wﬂl be made of these constrtuent and acc1de'ntalp
parts of the air later on. Enough.has now béen_ said to
prepare the way for the conmderatxon of our. ﬁrst mstrup
ment, the barometer. T S N D T IR
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The barometer is the m;trnment by wluch changes in.
the welght of the air are ascertained. =+ <"} i o
- The ‘pressure of the superincumbent mr, at one and the
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same place, would always be ahke, or nearly so, were xt '
ot that lateral digturbances remove & portion of the pres- )
sure at one pomt and add to it elsewhere. - Thus, supposing

the average-pressure to be 2970 in mches of a mercurial

column,—then, if the barometer rises to.30-20 mches, or
upwards it is because a correspondmg fall has taken place "
in some other part-of the earth.- - '

“ Hence (it is that a very sudden rise of the bammetrlc :
column i is nearly alwaye followed by & speedy fall, and vice
versd,—backwards and forwards,—each time less'and less,
until, by these oft-repeated tndulations, the equilibrinm . of
the whole air, over an area of some’;thousands of :square
miles, is at last attained, when a steady ‘barometer and~
cahn weather, more or less contmuous, are the result.’ - -

Effect of Elevation on the Barometric C’olumn.-—-The'
greater the perpendlcular hei ght above sea-level, the less will
be the j pressure of the air, simply, or rather chxeﬂy, because
there is less air above to exert this downward pressure, -

. - By the application of this- ‘principle;—with correctlons'\
_ and reductions. for temperature and elevation above séa-
~ level,—we are able to:judge, pret(:y correctly, as to the
*height of & wountain } and if mines could be sunk thou-
sands mstead of hundreds of feet, below the surface of the
earth, the same principle, applied the contrary way; would"
give us'a’ tolerably accurate idea of their depth. Indeed,
if all the necessary précautions and allowances are observed, .
and the instrument be a good one, the height of a mountainp
may be leamt ‘within five .or six feet, by barometric
measurement, as certainly as by a tmgqnometnc survey.

At an elevation of gbout thirty-six miles, the pressure of
the atmosphere is probably nof more than 0-001, or the
one-thousandth part-of an inch of the bammetne ¢olunin ;
in other words, the mercury, at such an' elevation, would'
smk down and: leave the ‘barometer-tube empty, because
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the air would be of such a rarity s to be rearly a vacaum
exertmg no pressure. Conversely, at the depth of about

sixty-six milés below the earth’s surface (supposing & mine
sunk to that depth, and left open for the ingress of the ait )
the density. of thie aif would be about 100,000 times greater
than af the sea-level, or six times more than thé density of
gold,—go that a Jump of gold would: actually ﬂoat very
buoyantly in such an atmosphere. -

Elevation of Observers Stations—On the sea-coast it s
probable that an obsetver's house may not be many feet
(say thirty or forty feet) above sea-level ;—more :inland -he
may be, as at Crieff, 250 feet above the sea ; whilst at the
Glasgow Waterworks’ station, between Glenﬁnlas and Ben
Ledi, he may be as much as 1800 feet above the sea. .~ °

Supposmg then, that three' good standard barometers,
all alike as to their “ reading” at sea-level; wére placed at
these different elevations, their mercnnal colnmns would

stand at very different points :—
The one at the sea~coast mighs stand, say, at 30 00 mches '
'That at the ‘elevation of 250 feet would i
beat. o o S 9975
" That at the elevation of 1800 feet would L
- beat. . e 2820

~ And yet, at all these- places the weather, as we popularly
term it, might be equally good and steady ; and. ‘the only
reason for the very low. barometer’ at: Glenﬁnlas 1s, that
its elevation is 1800 feet above the sea. = SR

~ Rules for Allowances—Now, it is obvious: that 1f ob-~
_8eTvers, S0 d1ﬂ'erent1y situated, are to take observations,
capable of being compared with each other, and with such
head-quarters as Greenwich, Liverpool, Edinburgh, and
Glasgow, they must, one and all, adopt the same rules of
allowances.

:‘Two such.rules are now recogmsed as- suﬂiclently ac-
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curate for aIl the practlcal obJects of ‘the meteorologxst '
v1z.—- ‘
“1st, The allowance Jor ele'aatum above sea—lml
24, The allowance for temperature Lo
“ In the meteorologlcal statement which Admiral Fltzroy‘
ﬁrst published daily in the “Times” (and which is still.
reported there by the authonty of hlS successor), e thusf
expresses 1t —_ . -

: . Barometer C’cm-ected and Redwed

L e Each fen feet of vertical elevation, above half-txde lovel,
causes about one-hundredth of an inch diminution; and
each .10° above 32° causes: nearly three- hundrcdths of an’
inch increase.” - {See any copy of the “ Times.”) - “
- If we wished to find the height of a lofty mountam (say,a
15 (00 feet high) the above rules of allowsnge would no be:-
- sufficiently" precise’ for our:purpose, but would leave us,’
perhaps, some hundreds of feet wide of the mark, “But-
they afe accuvate engugh for the statiops of ‘Qbservers in -
this country; which are. rarely 1000 foet above sea-level :
and being' now recoguised a8 the rules for allowanice; it is
clear that any little inaccuracy is.at least counterbalanced,
” by the advantages of . uniformity. :
~'Of -course,. 32° (Fahr.) as the startmg-pomt is partly
arbitrary ; any other temperature might have been chosen -
as the standard. ~ A rule is often made more clear by some -
familiar example 'We will therefore suppose a case which
shall take in both"allowances’ requxslte v1z., for elevetlon,
and for temperature ' : L
//Required to knowthe true altitude of the mercury at .
the level of the sea, and a the temperature of 32° (Fahr.) :— .
Let the ‘observation be made at Cneﬁ' 250 feet abovez
.. the sea. - (
Let the temperature of the barometer-room be 55° (Fahr),
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Let the apparént helght of the mercunal column be
29'565 inches; .

Thentheam)m‘mt,-eadmgiu o ;‘»29565

'250 %0001 =-o-2so,'.nd ghves {r'" | Mm{ (Foaoﬂ§va-
| ‘ ' . . 29815 | |
But55° 32°=2a° a.nd23°x0‘003g1ves {"’_ } 0069{ (For tﬁuerrge-
Andso(“Berometercormcbed and rednced”)-—' 29 746{ (me;g N)’&d

gpare every mommg, and lwmg at one fixed" spot wishes
to take part in the mieteorological observations so much in
Yogue ; we may suppose, also, that he has provided himself
w1th the best instruments that- -can be' obtained for- the
-~ moderate’ sum of L.10, His first inquiry, for the sake of
secunng barometrical - accumey, must be, “ How many feet
is my house above the level of the séa?”’ This he will
learn either from- the: pubhshed Ordnance. Survey of the
dxstnct in which he h'ves, ér by writing to one of thie chlef
oﬂicmls of this department. A

’I‘lus altitude orice torrectly ascertamed e will have no
further troublé than to multiply it by 0001, and add the
product to. every dpparent reading of his barometer thus,
~if: 35 feet above the sea, then 35 x 0001 = 0 0‘30 -
or1f365feet R, 360 X 0001—-0365 -
a.nd the like. |

If. the: observer’s house is (say) 245 feet abov‘e the sea,
and his memory very treacherous, he may wnte “ 40 245”
on a'slip-of paper, and paste it on the wall, close to hls
barometer, for constant reference. -

“Thus much as to “ Correction for Almude » which never
- varies, 8o long as an observer, does not’ chaﬁge hxs place of
abode.. .

_But the “ Reduction for Temperature” “does vary con-
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~tinually ; and therefore it i§ advisable to keep a full table
-of degrees, and their reductions, always at hand, from 32°
up to 90°, never forgetting that, whilst the “ Correction for
Altitude” is added to the apparent reading, the ¢ Reducnon
for Temperature is ‘subtracted from it.

.. In saying that the* Reduction for Temperature” is to be
subtracted from the barometer’s apparent Teading, it should,
however, be stated that -this is supposing the. temperature
of the barometer-room to be above 32° (Fahr ), a3 1t ahnost
;”'always will be. .

: S Beductwn for Tempcrature. R
‘280 '99°, 30° ‘83° requires . ' <Q0AF
: 31° or32° } qu+0000. req ead 0
33 reqmres ., —=0003 165 ., . <, 00909
134y cL 0006 1-66 » RN 1 {14
- 36 AT e ¥ 0.009 67 : ,} -‘vv : et - Na 0106
36 -, ... 0012168 e 0108
s 37 - * ”. BEREE ‘ "Q’olb 69 » ’ : 0.11‘1
+, B8 gy e o ot 0QI8TO T N T 0114
$39. 5 oo, L0021 [ 71 e o FIR «_’10'117
40 oy o T 0024 1 T8,y <0120
CAL gy 0027 173 vy, T 01D
42 4 .- 003074 a e 200126
43 oy e 0033 |75 5~ - - w0129
44 T b s T 003676, T T (138
- 46 -y o 00877, L 0138
46 o, - T 0042| 787 vy Lo 00138
47 iy po i 0048 1790 e Ty 1 00141
48 ., w0 00048 | 80 -,y 00144
49 o 0051 81, T 00147
B0 s o 0054 | B8y, o i 00150
BY e 0087 | BB gy s L 00153
BT,y LT 0060 84T,y T Y 0156
OBy e 0063 186 Yy, L L 00169
he - - Y R 0066 | 86 LR e T 0162
56, RO 0069 | 87y, s U 00168
86 L, ! oo 0072 88y 0168
CBT gy 0:075. 89 oo o T 01T
88 T, ) - 0078190, T o v B
1 B S Q081 191, e 0177
60 ., | - 0084 [ 92 .. 0180
.61 LN ‘ CoLRtL 0087‘_ 93 11 T 0.183
02 TR S 10090 o . - T -

-8 e T
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‘But supposing that the temperature should ever be below
98°, the opposite process must be adopted, <.e., -0-008 ‘must
‘be added to the apparent reading of the barometer for every’
-degree below 28° (Fahr) =
Tt may perhaps be as well to repeat that the temperature
referred to, a8 requiring allowance to be made, is not that of
the air outside the house, but of the air in the room, where'
‘the barometer is hung. - :
.-A good thermometer should erther be attached to the
barometer, or hung close to'it, so that the temperature may.
be carefully noted at the moment of Teading off the barome-
trical column, and due allowance’ made, i in accordance with
‘the foregoing table. ‘The necessity for making this allowance
may be shown by taking an extreme case : Suppose a per-.
son has two ‘barometers, exactly eqwal when in the same
‘Toom, and that he places one in'a room artificially heated,
and the other in a very cold room (wheu the hot room may
represent an unusually hot -summer’s day, and 'the cold
room may stand for the temperature of a wmters day)—‘ '
the one at 90°, and the other at 85°— - 4

Then, apparent reedmg in the room at 90°is 30 2005":
' (Redllctron for temperature) 0-174 o

.———-——

(True readmg 1s) 30026

And appa.rent readmg in the room at 35°is = 30035
O BAVIRI (Reductlon for temperature) 0009

(True reading 1s) - 30026

86 that between the two To0mS (30 200 and 30 035) ‘there '
isa difference of 0:165, or about one-sixth of an mch due ;
entirely to the expansive action of the heated air,

- Butit may be that the observer does not care partrcularly '

for snch preclse accuraey m hrs readmgs of the barometer, as|
. ol A 2 B
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is unphed in the corrections and reductionis which have been
described, and ‘yet he ‘would like to know how much ke
should allow for elévation and temperature, upon an aver-
age, throughout the year.  Then let us say that he is lmng
250 feet a.bove sea-level, and that 9- AM. is his favourite
hour for -examining the ‘barometer,’ or " just 1mmed1ately
before bréakfast. ‘To be at all nearly approachmg the true
reading, he must always add to the apparent helght of the
column—- e

In the summer months, 016 ;;

-In the winter months, - ¢ ff . S024
In spring.and autumn months 0 20

or, more roughly still; 0 20 all the year round e
The Standard Barometor. --l‘or trystworthy observatlons

the barometer should be a standard- mstru,ment ‘and not

one of the d1a1-faced kmd which works ‘a long arm by

| ,the revolutlon of a small wheel, thus multlplymg every

Even if the wheel-barometer (dral—faoed) be & very
qupenor one, still vits mintmum of error will amount to a8
much as 025, or a quarter of an inch both ways, that is, when
very high and when very low.. For example, when its true
1‘ead1ng would be 2850, it will stand at 28-25 (0-25 too low),
or, when it ought t6 Test -at 30° 50, it will have mounted to
3075 (0:25 too high). ; And this is & smll amount of error
compared with what ‘many of the’ ‘supposed good wheel
barometers wx]l exhlblt Therefore, always use a standard
barometer, V¢

It may. not be amiss to retum, for a moment, to the 1dea
that was hmted at in the first. pages on Atmosphere, iz,
that the reason thé mercunal column rises in the tube to the
mean hewht of about thu'ty inches is-that the whole welght
of & column of air, reachmg from: the ground perpendlcu-
larly to the ‘utmost limits of the air, amounts to the same
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- as the welght of the mercury suspénded in-the barometric
B ;tube Thus, 1mag1ne the tube to be square mstead of round
_ “—gay an inch square—the thxrty inches of mereury would
- then be thirty cublc 1nches, and would be exactly ba,lanced
»by the- column of 9.11‘, whose dlmensmns were cubxc mches,
but-of unknown number, because the helght of. the agrial
_ 'eolumn 1is unknown Well then, as thu'ty cub1c mches of
mereury. weigh ﬁfteen poumis 80 the atmosphere 1e gaid to
- press with fifteen pounds welght on’ every square. 1nch et
‘the surface of the earth In the. case of ‘a- column. of wa,ter,
- you ma.y consuder the helght to be feet mstead of: mches,
the diameter of the column being still an inch;.80 that the
\atmosphenc column, an mch square at the base, wﬂl support
- a water column; in & vacuum tube, an mch 'square- and thirty
. feet in-height. . .This is: not - the exact amount (it should,be
'thn'ty-two and a-half feet), but it is near enouOh to the mark
. to:-show.the prmcxple .on whlch the. pump-maker works.
z _ﬂwho knows that. he can raise the water from the well hy a
-common pump,: only just such a helght 88 that the Welght
- of water, between the well's surface: and the pump | bucket
: wﬂl be balanced by the ‘pressure of the: atmosphere -
-+ Diameterof the Barometer Tube—This should not. be less
. than three-tenths of aninch, internal measurement ;- but
_ four, or even hve-tenths, or half an-mch will be stﬂl better 3
_ for. the mder the tube, the less will be the fmctlon of the
: mercury agamst the sides of the glass ;
- For-such a very nice observation as that for takmg a
mounta.m height, correctmn is made for this frlctlon, and.is
:* called « correction for.capillarity ; ” it requires a small’ addi-
-tiof to the apparent height of the barometric column but
" we need not take it into account: for climatic observatmne
. Testing the Barometer. —Before, ﬁxmg the barometer-to
the wall, hold it securely ‘with both hands, and gently.and'
- slowly move it sideways into a partmlly horlzontal position. B
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In this way the mercunal column will run qmckly to the

top of the tube “and should give a clearIy-heard sharp ‘tap
a.gamst the head of the tube, provrded the vacuum be quite
perfect. If tlus clear tappmg sound is not produced there
-must be ' arr in the glass tube above the mercury, and this, if
not removed will prevent the mstrument from’ actmg truly

To remove the a air, the observer must slowly and carefully

urn the barometer up81de down  and Wlnlst holdmg it thus

mverted 'he' must contmue, for three or four mmutes, to,

: “tap ‘the’ tube and ‘framework wrth his ﬁngem 80 83" o dls-
*lodce the au', aud make 1t pass out of the tube ‘into the
“eistern, ‘Then turn it tound again. slowly as, before,'and’ §ee
Jif‘the: ‘sharp. tap can be:heard against the’ top+of- the tube.
If 1t strll sounds dull, or not at all;’ it wxll he wige ' to. make
~no more expenments but to put 1t mto the hands of tbe
maker, or of anr optrcxan who understends the detarls of the

: ba.rometer professmnally The Whole operetlon of tun;upg '

‘{and tappmg must ‘be done very cerefully ; because, if. the
glass’ ‘tube be” 8 w1de bore, a8'in g good barqmeter, a.py
.stidden change of posltlon may cause the welght of the"'mov’a
: mg mercury to’ sbatter the glass e
= How “and -chere “to. Iwng ‘the Barometer—See thatilt
-'-{hangs perpendrcularly, ‘by epplymg 8 p]umbhne, and at
‘sucha helght that the 30 inches'c on the scale I .may “be level

“withthe eye. Let ‘the room be a cool one—-—as httle subJect :
‘a8’ possible to any rapld changes of tempemture “Never let -

 the sun shine upon the’ mstrument ‘and tberefore, where it
"¢an be done, it will-be well ‘to choose a room ‘with'the win:
-dow lookmg towards:the’ north. SIE 1t can be-avoided, do

'm0t hang the barometer on the outer main wall .of the To0ID, y
“on: account of the’ wbratlon llkely to aecompany wmdy

1 ‘Vweather

“The Vermer and tts u.se-—The standard barometer xs

furnlshed with'-a ‘permanent  vertical scals, - ' divided dnto
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inches and ténths of an ineh ; whilst the furtlier subdivis
sion into hundredths of an inch being scaxcely possible, the

vernier is made to obviate the difficulty. - It is an ingenious
" instrument, infended o give the value of fractions: which
fall between .two of thé smallest linear divisions : already
sypplied. - The vernier is sometimes one inch and one-tenth
“of an inch in length, making eleven-tenths; and it is divided
into ten equal-parts, esch being a tenth and & hundredth
(or-) of an inch. - It is made to'slide easily up and down
the permanent scale at the side of the barometer tabe ; but
by means of & spring it is kept from slipping down from any
point to which it is brought. - = . ¢ SRAER U
~ In teking an observation, we can, of course, read off hand
the number of inches and tenths of an inch at which the
mercyry stands, for they gre legibly marked on the perma-
" pent scale :'and to-find the number of ‘hundredths -of -an
inch, if there be any, we raise or depress the vernier, until
it uppermost ling, or projecting point, is-exactly on a level
with the sutfaco of ;the.mqrcurial,coiumn.- ~We then count
-~ dgwnwards the myanber ‘of ‘lines, or parts, on the vernier,
- which gegur before We reach & line on the said vernier co-
"incident with & line on the permanent scale ; and that num-
ber of parts on the vernier. Tepresents the additional- hun-
dredths of .an inch about which we were at first in doubt.
1t is not, however, essential that the vernier should be $}ths
" of an inch in length, and divided  into ten equal parts ; for
it would serve equally well if it were fths of an inch in
- length, and:divided into ten equal parts. In either case,
the subdivision into hundredths of an inch is ‘equally well
- attained. But the rule generally followed in the construc-
tion of ‘& verniér—whether for a barometer -or for circles
 and -quadrants—is this, that the number of parts, on the
" vernier should be equal to the glenomina{:p: of the fraction;
~ which expresses the required subdivision, whilst the value
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of éach of its standard divisions of measure shoald be one

- miore or one less.. This will no doubt sound hopelessly un-

intelligible to any one who has never examined and worked

Manner of taking an Qbservation.—Give. the barometer a

| few gentle: taps with the fingers, so0'as to help the mereury
~to Tun freely up or down the tube to 1ts true level ; but do

not shake it roughly, nor be contmually tappmg it at short
mtervals

" This is not meant by way of deprecatmg hourly observan
tions, under some such special ciroumstances as a rapid and

. continuots fall, forewarmng the observer of the approach of

a severe tempest [RURER AR
- For more precise i mformatlon as bo atmosphenc pressure,

ﬁand the, precautions necessary in takmg a delicate baro-
‘metnc ineasurement - at, great elevations, Mr Glaisher’s -

“, Tables of Barometrical - Corrections,” . and - other works

. published under the sanction of the British Meteorologlcal
8001ety, may be referred to with advantage.

‘the vernier ; but a very little practice with it will explam )
its principle better than’any amount of words.

- The Indications of the Barometer—~The. barometer does 2

may be expected _but, primarily, whether: wind or calm is

-approaching. . With a véry high' barometer we ‘may have

tain or fog ; and with an exceedingly low barometer, the sky

may be dry and clear. If the barometeér be already high

and steady, and a farther nse takes place, it is often followed

.....

quickly by rain or snow. When the baronieter is very low

- indeed, we know that a severe gale.is at work. somewhere,

though it may not touch us, - It is. génerally after the baro-

heavy rains take place. The greatest pressare of wind to
the square inch, in a storm, is almiost always recorded by
the anemometer or “ force of wind measurer;” aﬂer the baro-

not tell us, at all’ certainly, whether .rainy or dry weather-

~ meter hasrisen considerably from a very low point that the
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neter has begun to rige... In Wmter severe though not con-
muous frost, with or mthout snow, often follows close after
zvery low barometer S A s

Hourly Fluctuations' qf tlw Bm'ometer —-,—Itf'should be re-i
rnembered that" the ‘barométer “has, in’all places, regularf
hourly fluctuations. - “From mld-day, it falls 'until between'f'
three. end ﬁve m ‘the. afternoon 5 it then rises- t111 about ten’
i the evenmﬂ It fa.]ls ‘again to' a second mmrmum about,
fout in the’ mormng, and attains a second Taximum' a,bout;
ten in the mormng The hours vary a 11tt1e in d1ﬁ'erent,'
countnes -But in. thls oountry We Toay. assngn ‘ten as the
mormng and evemng maxxmum, and four as. the mormng.
and evoning minirum height of the mercurial colupan. -

AY the equator this fluctuation- evemges a tenth. of an
inch per day- throughout th¢ year.: But in this latitude it;
may be said to be not mugch morg than 001 of an inch per
day- Stl,]l 1t is very. perceptlbl and the fa(;t is worth,
beaxmg in mind, for this reason, that when the movement,
of- the aerqurial column is condrary to the regular course.
of ity ﬂuctuatlon, it is more ¢xpressive of changg than When:
it egrees with the regular diurnal course. ( For instance, if:
the mercury fall ever.so 11tt1e, between 8 xM. and mid-day,’
it mdloates decreasmn pressure far_more - surely than even:

greater fall wowld, which. occurred between: ‘mid-day and-
4 px, These: ‘Thourly fluctuations are, doubtless, conneoted;
with the vermtlons of temperetu;re and amount of: Vapour,
onsu;g from the sun’s ‘daily course, cauging’ 'inequalities
in the. helght of the a.tmosphere ‘For it has’ been found-
that these hours of maximumn ‘and ‘minipiuin, in the daily’
ﬂuc’cuatlor; of the mereurial column, farther north ‘than
lat1tude 65° are exa.ctly the reverse of what they are between"
the tropws LA . :
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| ;*'TTEMPERATURE

“ iy SO ak TG G Uik ; ;
1t We ng deep mto the ground at any place, we shall c o
ﬁnd by the .insertion of a thermometer, that as we succes-
swely descend we: approach constantly to some. hmltmg -
temperature, whrch _under a certain. depth wﬂl contin
unchanged o The pomt of thls "equxhbrmm in temperature
erent’ ,50115, but it very rarely exceeds fifty feet.

f{(;)i

If the iexcavatron be ma.de X hout the end of November

by the resrdents there, that even in the summer months,
when dlggmor through ‘the’ ground to make a ‘grave, they ;
aIWaya come, at the depth of ‘a few" feet, toa stretum of
frozen™ earth.”’ Hence it“is' manifest” that ‘the’ mass of ‘the ™
earth’ transnuts very slowly indeed the impressions of heat

_oor cold redeived at its suifaee. The external temperature

of any givén day will probably take- nearly’ a‘month- ta-;
penétrate one foot ‘intothe ground, where it is. not abso-
lutely gaturated with water.- By dlggmg downwards in.
summer,’ therefore, we soon” reach ‘the impressions of the
preceding spring and winter ; ‘but a farther: progress ‘down- *
wards -into the ground brings us to the- temperature of the -
prevrous autumn and  summer ; ‘and- still lower down, we ..
find. all ‘the vanous ﬂuctuatmns of heat,- belongmg to the
drﬁ‘erent seasons, 1nterm1ngled and eonfounded in one com- .-,
mon mean. ;. We may therefore conclude that the tempem-
ture .of the ;ground, ‘at-a. depth of : thxrty, or forty, or ﬁfty
feet, is always the mean result of the impressmns made at :
the surface during a long. series of years; in other words,.
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hat.whatever bo the tempersture of th ground gt thet
depth, the same will be the mean temperature of the air at

the surface over a nuxber of years- .~

The celebrated fountain of Vaucluse, situated in the lati-

o of 43° 55, and 360 foeb above tho lovel of the Medi-

terranean Ses, has been observed to reach its highest tem-
perature in September, and its lowest sote time in April— .

the former being 563, and the latter 541, by Fahrenheit’s =
geale, which gives'55°2 for its mean hest ; and this gorres- -

ponds very mearly indeed with thé mean temporature of the

place. Hence we msy conclude,"thdt:ho\’wgver the weather
may have varied from year to year, or changed its character

at intervals of short periods of years, it has yet ‘undergoxiéﬂ;

no matérial alteration during the lapse of many ages.”

This slow conducting quality of ‘the ground, if not'

regulated by extraneous inflyence, would, doubtless, fix the .
heat where it was received from the solar rays, and cause .
sich an accumulation of heat there as would gradually . * -
become insupporteble. ‘It is here that the mobility of the ' .-

atmosphere plays such a very conspicuous part,as the great
regulator of the system, dispensing moderate warmth, and

attempering the extremities of heat and cold over the sur--
face of the globe.: Asthe heat accumuilates within the tropics, -
it draws in currents of cooler air from the Northern and

<,

Southern Poles, And the activity.of the winds thus pro- g

dizced, being proportional to their exciting

; cause, must pre- .
vent the heat from ever surpassing certain limits. A per- -
petual commerce of heat between the poles and the equator -

is'thus maintained by the continuous agency of opposite
atmospheric currents. These currénts often’ have their direc- S
tion modified ; bu they will still produce the same effects, - -
only a little more slowly, by pursuing an oblique or devious -

course,  For the actual phenémena of climate only require

the various winds throqghéut-the;yéaf to advance south~ -
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wards or'northwards, at the mean rate of dbout two miles
- an hour, and they will, in-effect, perform three Journeys of
transfer annually from the equator to. either pole. " i
Not, observe, that these currents carry ‘the’ 1mpress10hs'-'3
of heat or cold dzrectly from ‘one extremity of the globe to.
another, but by their incessant play they contrxbute in the™
- succession of ages to sprea,d them gradually over the inter-
vening space.’ ; - .
These deductions’ aro conﬁrmed by the results of the,,'.
nicest astronomlcal observations. - .Any ohanoe in the tem-
perature of our globe would occasion & correspondmg
change of volume, and consequently an altetation. in the: .
momentum of the revolving mass, Thus, if from the ac-...
¢ession, of heat the earth had gained only the millionth part .
of linéar expansion, it would have required an increase.of
five times proportionally more momentum to maintain:the; -
same rate of  rotation. ~And, on"this supposition, the diur-; -
nal revolution would have been retarded at the rate of three.
seconds in'a week. - But the length of the day has certainly: |
not expenenced o variation of even two seconds in a. year, L
since the age of Hipgarchus (B.G. 140); for we cannot imagine- -
that the ancient observations of echpses could ever dev1ate
ah hour “from the truth ; and’ this Would be’ about, the
amount of deviation in 2000 yeam, supposmg two seconds
to be the emount of devistion in each year. So that we .
may well beheve that ‘at the end of 2000 years, the massof
our globe has not scquired even the ten-millionth partof -
‘expansion,- —an’ éffect 'whrch ‘would. have ‘been . broughtﬂ .
about' by the smallest. fractlon of & degree of extra heat.
And conversely, by the same argument we cannot suppose
_ that the earth has expenenced any, the shghtest decrease of ;
its mean temperature g
But though there be thm general umformrty of tempera- ‘
ture at any one place, when we take the mean of centuries,
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;yet thé difference is very great between two days-in different
parts of the same y#ar. - Even in the mild climate of Great.
‘Britain, the thermometer will range from 92°, or even 95°,
down to —12°, or 44° below freezing, making & difference of
morethanIOO°(Fahx) ‘And as it is upon this excess or defect,-
“above or bielow the mean temperature, that. the violence of
our gales mamly depends, the subject is a study possessing.
more thau a curious interest, affecting, as it does, the com-,
merce of a great nation, and the safety of so many precious
lives; occupied in travemng the treacherous deep ; aud to
the farmer and ainateur gardener the wisdom - taught by
thermometer. as well as barometer, i surely worth. the pains
‘of a.cqumng, when the outlay is httle more than an outlay
of patienice,—to-record. the changes, ag they occur from day
o day, and the mode inwhich dame Nature always con- -
trives to Tecover her lost  ground, sometimes creeping up
like the tortome, sometimes bou.ndmcr forwatjd like the hare.

THERMOMETER e e

Mr I.owe tells us tha.t & the first ‘object of an obsen'err
"should be to procure good instraments, and then to placef
‘thiem so that they.may.not be affected by any local circum-
stances, - such a3 heat from a fire, draughts in a passage,
"dnppmg of ram, or radmtlon and reﬂectlon fmma.lla
‘adjacent, &e” _
" “Much time1i is often lost by the dlscovery thatwe have been
‘usmg imperfect instruments, or good ones badly placed.”
. «In most cases the common. cheap ‘thermometers - are
futterly va.luelesa and unreliable as meteorologxcal ‘instru-
‘ments, Mr Ha.rtnup, of the Liverpool Observatory, men-
“tions that among the. thermometers ‘used Dy the capta.ms
‘of ‘the merchant service, an_error of 4° or 5° is quite
‘common ; even & thermometer_ fitted . up for. takmg the
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temperature of water at diffefent depths; and professing to
“have been made with' care, was ‘found to ‘be more than 8
.in’etror at - one part of its scale.” Mcrcunal thermometers
“are by far the best. - o

The smaller the bulb the - more dehcate will be the rea
sults -and the finer the bore of the tube, within certain-
lmnts the wider will be the degree marks. «

A large tube for the barometer, a small tube for the _
- thermometer, are standing rules. .

: ‘Equally in both instruments; it is essenhal for accnracy
that the tube ‘be equal in.bore throughout ‘or the column
will expand unequally in some parts of the scale. . -

The fitness of a tube for & thermometer is tested (before
filling the mstrument) by putting 4 little ‘mereury into the

. empty tube, and ascertammg, with the compasses, whether
this. quantity of mercury occupies the same space when e
shifted into vations parts of the tube. . I

If we lived in arctic regxons, where the mercu.ry is often
frozen solid, we should be compelled to resort to the useof
thermometers filled' 'with alcohol, which never “freezes.
But where the cold seldom Teaches even 10°, and never 30°
or 40° bélow zero,’ 1f is on many accounts better to use the

- substance most to be rehed on,-—and that snbstance 13
mercury :

" 'We can form scarcely any. adequate notxon of the mtense
severity of the frost in an arctic winter,—a severity which
lasts, not for a few hours ‘only, bat for weeks together. ‘Dr
‘Kane, who was’ one of a relieving expedltlon in search of
Sir John Franklin, says “that ‘on the 5th of February 18 54,
the aleoholic thermometers indicated the terrible tempera-
turé of 75° below zero, or-107° below the freezing-point of
_water! At such temperatures chloric' ether became solid,
and carefully prepared chloroform exhlblted & granular
pelhcle on its surface. Spmt of naptha frdze at 54° and
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oil. of sassafras at 49°, below zefo, The ‘oxhalations of
insensible perspiration, from the surface of the body, in-
vested the exposed or partially clad parts with a wreath of
vapour. The air had a perceptible pungency upon jnspira-
tion, and, when breathed for any length of time; it imparted
a sensation of dryness to the air-passages, inducing the men
to breathe guardedly and with lips compressed.” - In such
temperatures alcohol is the proper fluid for a thermometer,
ag it will not freeze, even when subjected by chemical pro-
cess to a temperature of 166° below ' zero, or nearly 200°
b tho fregsingpoistof water.
The objections to the ordinary gpirit thermometer, when
it can be dispensed with, aré that the spirit is apt to vola-
tilise or float in vapour towards the vacuum end of the
tube, so lessening the quantity of spirit in the bulb; this
- especially takes place when the temperature is high. . The -

spirit is also legs quickly affected by rapid changes of the

temperature, so that it often fails to record the true maxi- - |

mup or inimum of the twenty-four hours. - And it does
not expand quite equally, for equal increments of. heat at -
different temperatures; this, however, is only a minor
objection, as its expansive action does not differ materially
from that of mercury, except under a greater heat than
ever occurs in climatic observations. SO
‘Supposing, then; that we determiné to employ & mercurial
_get of thermometers—as We cannot be continually on -
the ‘watch to note the maximum and minimum of each
day,—we must have two instraments, at least, which will
register, the one the maximum and the other the minimura.
Such registering instruments; if really good ones, will cost
about L1 each, or three times the price of the common
registering thermometers. This extra expense will not be -
grudged by any one who really takes an interest in meteor-
ology, the chief element:in which is accuracy. If ‘such
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. Tegistering | thermometers are obtajned direct fronr Negretti .
" or from Casells, in London, or from Adie, in Princes Street, =
~“Edinburgh, and if they warrant them as tested a/nd approwd B

"""k-they may be fully relied on. - T S

* Solar: and Terrestrwl :Radiation Wmometm—-—'rhese,t‘f’

- ,-agam should: also register, the solar as a maximum, and the
- terrestrial- 4s 4’ minimum,—the former -to be placed with -
. a due south aspect full m the sun’s rays, the latter in any, -
.. -open spot, on the grass. - Both these instruments should _
... be made,~—scale;. frame, and all,-—of glass or porcelam,
-~ which will not swell with damp, nor lose their scale-marks,
s those do which have their scales engraved onwood .

" Wet and Dry Bulb Thermometersi—These belong. to” the'\

i ”Ihygmmeter and will be explamed later on, under the head
' of “« Hygrometer Dew-pomt.” T :

Rules and examples may now- “be given for ﬁndmg___ g ? -

(I.) The Mean’ of the Days Temperature. ‘
~.(IL) The Amount of Solar Radiation, =~~~
(III) The Amount of Terrestrml Radmtmn. b

To ﬁnd the Days Me ean Temperature —-—Add together the

‘_ shaded mammum a.nd shaded mmunum, and dmde the sum e
"..by 2 thue—- o

Max 45° + mm.31°_ﬁ._38° (Days mean),

Max 56 4 min. 36° = —'-9—‘”. = 46°5 (Day’s mean).

To find the Awumnt Qf Solar Radwtwn —Subtract the

i 'ﬂ"maxlmum in the shade from the maximum in’ the sun; -
" then the amount of dlﬁ‘erence wﬂl be the amount of solo,r"j,
mdlatlbn thus—— '

' Solar max, 85° —  hidod max. 47° = 36°;

‘ L.’,38° is the amount of solar mdmtxon. o
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To find the Amount of Te'msmal Radiation.—Let there
,be one minimum on the grass ot shaded and another
about 4 or 5 feet above the ground, and in the shade sub—

tract the'minimum on the grass from the minimum in the
:shade, thus, S ‘

- Shaded mm, 2s°’-grass min,, 91°= 7° (terrest. radlatlon)
ior,x Sy B3 RE 30°——1°: ‘.”’;.' ‘
or, 20— T =0, e

I the mrrht be very cloudy, the terrestnal radlatxon W111 be
little and.sometimes nothing.

. We must, therefore, have seven thermometers for all the
‘observatlons, viz., for the barometer-room——for the maxi-
mum in the sun—for the maximum m the. shade-—for the
‘minimum in the shade—for the minimum. on the grass—
and two combined, as dry and wet bulbs for the hygrometer ~_
Al¥ but the two last-named should be self-regxstenng '

The only thermometers that ought ever to be: exposed
either to the sun or the rain, are those for ﬁndmg the maxi-
mum-in the sun, and the mlmmum on the grass j this
brings us to consider—

The best Position for- the. T}wmw'metm ——-The shaded
‘maximum and minimum thermometers, for finding the daily
mean temperatm‘e, and the wet and dry bulbs (hygrometer)
should occupy the. same spot about four or five feet above
the ground, and facing due north. The north side of a high
strong wall, Tunning east and west, will be a good posmon
First of all, & broad wooden board should be firmly secured
to ‘the stone or brick wall, as a'kind of lining to the wall,
and havmg small projecting screws, on_ which to. hang
the instriments. Next, to keep off rain, a kind of roof
should be placed a foot or more above the instruments, slant-
ing outwards and downwards from the wallL. = Then, again,
projecting sides of wood should be placed, . east and west,
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‘to keep off the r1smg and settmg sumnier’s sun, and they
“should be bored with a dozen holes or more, of ha.lf an meh
'dlameter, for the passage of air.- Lo Wi

“.The whole of this wooden enclosure should be very ﬁrm,
80 as to prevent vibration in stormy weather and, at the -
same time, so contrived that there may be_free veptilation.
It will preserve the wood, and be less unsightly, if the
whole is painted white, A sma.ll button of ‘wood is also
desuable, to' press’ the lower part of each instrument to the

“Wwooden fmme at its back ; this will prevent any slnftwg of

the maximum and minimum in wmdy weather, - :
The Solar-mdzatwn thermometer should be blackened

fas to its bulb, with lamp ‘black, 80 as to absorh the sun’s
rays, It may be hung just outside a south w1mlow, with
its faee turned to the full action of the mid-day and 2 R,
. SUIL It should be mercnna.l and self-regxstermg H but the

ordmary maximum wﬂl not ‘do, unless its scale reaehes

- higher than 130°, as the intensd heaf of o July sUD may

Dburs, the glass, in the effort of the wercury to expand above

'130°, ~ The observation of this solar ‘glass, for each day,

may be taken any time towards evening, §0 a§ tp be er.lbered
in the Meteorologhcal Day—Book ina column close bemde

the column for the minimum on the grass, whlch latter
~sh0uld be noted at 9 AM, of that same day. .

"Never ‘change’ the Posdum of the Insiruments. —When

‘once’ eatlsﬁed that the posmon is a tolerably good one,

‘make no chanve. Tt is astonishing what a difference may be
produced by this: shifting from one set of local circum-
‘stances to. another——enough to- upset entu'ely any exact
oompamson between one day, or even one Week a.nd an~
‘Other ~". B L

- Daily Hour of Observatwn--Exceptmg the solar maxi-
mun, every instrument should be examined and recorded
at 9 A.M, viz, the barometér, thermometer, hygrometer,
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and rain-gauge. ‘A second observation of the ‘barometer,
at 10 p., will give the day’s true mean more nearly ;. but
it.is not essential. The observer should be ¥ery punctual
to the hour of 9" aM, and. not mdrﬁ‘erently half an-hour
earlier or later. *This hour (may we call it breakfast-trme )
is the one least likely to be interfered with by the avoca-
tions of the day or absence from home; it“is the hour by
;wluch ‘at the latest, every well-behaved member of society,
of ‘every . rank, will be (health permitting) awake and’
visihle. . Those who think it too early to be out of then"f
bedroom at 9 AM. all the- year round, had better grve up;
meteorology as a study, or even as a pastrme. .

-~ Manner of Observing.—In reading off the thermometers
be speedy, so that the human body may not warm- them ;
~and be-careful not:to breathe on them.” The observer will
find it convement to make up.a small manuscnpt book of
twenty pages, and rule them for the entries belonging to
~each instrument. This will serve to take down the observa-
" tions of ten days or more, on each. page, roughly, but aécu-
rately and quickly ; and they can, at the obsérver’s leisure,
be copied neatly into the general day-book of larger gize,-
-which he keeps for the daily, weekly, and monthly means:
-of many years, and whlch should be a large qua.rto strongly '
bound’ o :

S ‘Above and below Ze'ro —The thermometer smke ‘below
zero very rarely in Great Britain, perhaps once or twice. in-
seven or eight. years.. Above zero may be written down as-
4 (plus), or the sign may be omitted, as it generally is:?
thus. 4 7°,.or 7> means seven degrees above 0°, or.zero.
But if you, wish to record a pomt below - zero, the mgn =i

a Forms for recordmg tbe various obeen'ations,—-each sheet to .88TVO .
for 2 whole month ,—may be obtained for a few shillings from Casélla,:.

nnd after the observer has had a year’s pmtxce with them, he will beable -
to ru]o his own after the same manner,.

R ?,'B
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(mmus) must be preﬁxed or lt wrll be nustaken for a pomt
above zero, " "

Deczmal notatwn ——-In s.ll oalculatrous, gwe the fractlonal
parts in decunals, thus Never wnte 29%, or. 29} for, the
barometer but 29 50 of 29 75 and smularly for the ther-
mometer, 4™ 5, and not 44°§ “Yet, a8 & rule, it wdl be
simpler to omlt the’ declmal in recordu;g the thermometnc
maxunum or- nummum, and srmply record the last whole
degree, whmh the mercury has ust passed or rwwhed at, the
same tlme gwmg the decimal for the mean “of the two,
which will thus be mvanably half a degree, when any
Thig plan will be found sufﬁclently accurate for the mean
of ) whole week though it may be a little above that of
one day a.nd below that of another. For example, say ‘that
the red manmum and mmlmum of the day are 47°4 and

. 36°3, we may state them as 47" and 37°, whose mean is 42°
Or, agam, 49°6 and 37° 2 we may. ca]l 49° and 38° whose
mean is 435, So that: there will never be any fraction -
in the statmb of the. maximum. ‘and minimum; and the
fraction, in the statement of the mean, w111 always be D,
if any at a]l. It will keep the book-columns of maximum .
and mxmmum more clear,. and there will be less chance of
error in’ stnkmg the mean of the two ; whilst'any number
of fives, in: the column ofthe day’s mean, can_be run up
very. qulck]y ‘This, however, is all-a matter of- fancy, if
the observer feels that he is- m ™0 danger of makmg mrs-,
takes !’ ‘ v

Occaswnal tastmg of tke thermonwters — From tlme to_>

‘time thermometers ‘should be compared with a standard
instrument of acknowledged' accuracy,.in order to see if the
scale mark of freezing is cotrect’; because it is well known

- that the zero point moves forward after high s summer tempe-

rature”  Mr Lowe and others assign a different cause for
thig shrftmg of the zero point, and, therefore, of all the
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marks on the scale. They suspect that it is not due to
thermal expansion of the mereury, but to a slight contrac-
tion of the tube and bulb, under continuous atmospheric
pressure, and: they recommend that the thermometers
should remain for a few months (or years?) filled, but ‘not
gradusted.  Whatever be the cause, the remedy may be
found by taking off the tube and adjusting it afresh, a de-
gree or so below its former position. - But it is not worth
while to do this, unless the instrument be, in other respects,

a particularly good one. It would be less trouble to pur-

chase another, and discard the offender. ..~~~ = . |
. Care to be taken for accuracy’s sake.—Before adding up a
week’s or a month’s column of figures, look it through very
carefully, to see that the figures are in no case transposed,
that is, the maximm item put into the minimum column,

* or .vice versd,—a blunder by .no means uncommon, and
which the eye will detect afterwards without difficulty. In
the same way, the barometer’s mean of each day should be
examined, - before adding up to. strike the week's mean;
for it not unfrequently happens that, in an absent. mood,
the observer writes, say, 29°47.for 2847, or for:30-47, per-
haps because 29 is the number of inches he is most in the
habjt of recording. This last warning is. given under the
supposition that the observer Tecords the ‘barometer - fwice
a-day (at 9 oM. and at 10 P.M.), when a daily mean  has to
be struck.  If he only records once a-day (at 9 an), he
will have no such power of correcting an oversight. -

*

~ " INVENTORS, MAKERS, AND DESCRIPTIONS—

. Rutherford’s Mercurial Mazimum Thermometer—In:this
instrument & small steel pin is pushed forward by the mer-
cury t6 its highest point, and-left there. It is not neces-
sary to say much about this instrument, which is now quite
superseded by others on & better principle.; Its great draw-




28 a THERMOMETER.

‘back is that the pm s very liable to be entaugled in the
‘mercury by.a shght ox1d1zmg of the ﬂuld when 1t becomes
utterly useless,

Negrcttzs M crcunal Patmt Ma:mmum —-Thxs has'no Te-
glstermg pin. "A small piece of enamel is pushed mto the
tube, and secured a little distance from the bulb; if the
thermometer act ‘at once; it will always act correctly As
the temperature rises, the mercury flows over this ‘partial
.obstruction of the enamel to its highest point ; hut it ‘cannot
retur, the enamel cuttmg off the return passage ; and s6 it
remams to record the maximum, until the observer has
seen if. By t'urnmg the bulb end of the instrument down-
‘wards, and’ giving it & gentle shalke, all the obstructed mer-
‘cury will' low over the obstruction into the bulb of towards
the balb, ready for a future observation.

- Improvement on the above—Negretti has further 1mproved. ’
.on this idea by dispensing with the enamel and flattening
the tube, at the bend near the bulb, until it i i8 'so contracted
that, though the mercury will flow forward W1th the pres-
sure of expa.nsxon, ‘the mere cohesion of the mercury 18 in-
.sufficient to cause it to flow backwards ; and so it stands
at the highest point réached. "Asin hé formier - instramént
by Negrettl, to mvert it and giveit a shght shake is enough
to set it again for a,nother t1me. It may be regarded as per-
fection.” S

Phdhps Mercunal M aximum —A small bubble of air
detaches a portion of the mercurial column, leaving the de-
tached portion to mark the maximum. It is a valuable in-
ﬁtrument but scarcely equal to Negrettl 8 last invention.

* Casella’s Mercurial Mazimium.—This instrument is oor;-
structed on Phllllpe prmclple, with the air-bubble to dé-
tach a portion of the mercury. It i is sometimes found that
these au'-bubhle therinometers: get deranged in travellmg,
—the constant jolting, no doubt, moving the bubblé out of
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its . posmon - But, suppesing no ,such accident has. hap-l
pened ;in the transfer of the: mstmment from.. the maker;
" to the ‘observer, it i st1]l constently hable to an. error of,
‘ 'ltself will expand and contract at Ingh and low temperatures Y
snd therefore, thouch it may be absolutely correct at one,
given temperature (say at: 32°) it-will .read too’ Thigh* and
too low.at_70° and. at z6ro, respectwely Happﬂy the
‘error will scarcely ever, amount, to_ more than. a ‘single de-
gree elther way. . “All Casella’s thermometers have t}us ad-
‘vante.ge, that they, are. mounted on siall . porcelam slabs,
whlch preserves them from. swe]hng hke wood or expand-
ing and contracting like metal. . Thls is'a most 1mportant
'consxderatlon, in the case of the minimum to* be placed.on:
- the grass, and the solar maximum. But the most remark-_
' -able instrument for thermal purposes is Casella’s Meréurial
'M mzmum, which will be notlced presently at some length.
" For 4 long time, it seemied’ quxte mpossxble to construct,
.a thoroughly good mercurial minimum; and, consequently,i‘
the: alcoholic minimum has hitherto beep in most genera1§
use, the chief obJectrons to which_ have been’ ‘alluded to
already.: But’ very lately Negrett1 and Casella have: each}'
“of them offefed a mercuna.l mmlmum whrch professes to
“act perfectly SR ‘
-~ Negretti's New Mercurial M zmmum retains’ the old steel
pin, but, being pomted it penetrates & short. distanca” mto
the mercury, and, adhering to the mercury; falls with it to
the Jowest- pomt to be indicated. When the temperature
rises, the mercury flows past the steel pm, pressing it firmly:
to the side of the tube, so that the minimum record:remains..
Tt is"said that this invention is & valuable one ; but I have:
not seen 1t ‘and therefore ‘cannot say by what i'means’the’
observer is‘able to bring the steel pin*to the surface of the’
mercm'y agam, to be ready for a future observatron possxbly:
e ol
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it is effected as formerly, by.a magnet ‘though the fact that
the pin must often be coveréd by the mercurial fluid seems
opposed to this idea’ “The ‘old" obJectlon of entanglement
of the pin, through the: oxldlsmg of the’ mercury, ‘séems to
have been’1 gunrded aga.mst. by some process perha that oﬁ
enamelhng o

Casdla’s .M' ermml Patent M mzmm——-The ‘:'d,lfﬁculty
has always been to dmcover some . means by whloh the-
mercury ztself nug’ be detam'ed a.t the nnmmum' mt
unt11 observed. ‘ % 3 R

A’ vaTious expenmen conducted by Mr Casella, 1t,
occmred to h_Lm that the adhesxve property of mercury for
glasy in VCUD, together mth the fact, that where 8 large
a.nd & small tube are. umted m one bulb, the ﬂmd w111 nse

«««««

in t},\ maller Wb@ mlght enable lnm to att.am the end
in view.": The. result is the invention of probably the first.
mstrument known to regxster past mdmatlops of 3 lqw tem~
pereture, mthout havmg or forming any. separat;e mdex, or
in whxeh the adheslve property of mercury for glass, as &
fixed point,- ‘has ever been_ employed, The_general form
and’ ampgemelpte are seen in the whole sketch, snd more
olearly in the enlarged section of the bend and. ghamber
which' accompany this. (}esonptmn d...diss tube with:
large bore, 8t the; engl of. wlm;h a ﬂat glase dlephrggm 1is
formed: by the abrupt ,)\mctxox; of ‘the small chamber o 13
the inlet 0 which at.b is larger than the bore of the md,;-
cating: tube’e. The result i is, thet Qn settlpg the thermo-
meter. for. the next obaervatlon, in the manner to.be de-
scribed presently thefcqntmctmg force of .the mergury, in

copling, . withdraws the fluid down the:small ‘ indicating
stem ¢ only ;. whilst, on its expa.ndmg with ‘heat, the long
slender column ¢ does- not ‘move,. becguse the mcrea.segl
bulk Qf meroury ﬁngls for itself an easler passage; name]y,

J
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through the larger 'bore, and ‘into the small pear- shaped
cha.mber a, b

- To set the mstrument place 1t in.a. honzontal pomtmn
suspended to & nail by the back plate E, and with'the lower
part resting on a pin or hook at F. The bulb end. may
now be gently raised or.lowered, causing the mercury to
flow slowly, until the chamber a b is quite empty,’ and the

- bent part d... d is fu]l. At this pomt the ﬂow of mercury

in the long slender stem ¢ is arrested by adhésion to the
: ‘dmphraom (%), and ' indicates the exact temperature of tha‘
-, bulb, or air, at the time the observer is setting the” mstru-f

ment. - On an increase of temperature, the mercury will,
expand, as before explained, into. the small chamber a b;

and a return of cold will cause its recession from the clmmber T

only, until it reaches the dmphragm b, at which pomt it

‘was set. . Any farther diminution of -heat mthdraws the
*, mercury down ‘the slender graduated stem, ¢, to whatever -
degree of cold it may attain, where it remains until further §
mthdrawn by increased cold, or until the observer 're-sets
'it.” Thére is no separation of the mercury, in any of 1ts;"
indications, nor in the operation of setting ;-and the maker ’
' declaree that no changes of chmate or transzt can derange zt
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" This irilereurxal Tininum thermometer mefy be ciiiimdeﬁd
the-most valuable addition to our already admirable set of
Amoteorolocncal mstruments tha.t could have been deeu*ed.

HYGROMETER DEW-POINT

‘ Atnwapkem Mmsturc —The atmosphere, m the very
- driest weather, is never really dry, nor at all near being

quite dry Even when the air seems to be very parching,
-—drymg the skin, and w1thenng vegetables,—it cap’ be

~ shown, 'by chernical agents, that agueous.: moisture- is

present. | Indeed, without it, we know that neither vege-
table nor animal life could be supported, Even when the

- air approachesdryness very remotély, as in a close room

heeted~bya stove -and -pipes, breathing becomes pamfu.lly';
.- ‘oppressed, and there is a sensation of nervoys restlessness E
Whilst, if an open dish filled with water be placed oif the .
~ stove, the rapid evaporatign, visible or invisible, will qu;qkly N
remove many of the \1pplea,sant sensatlons ’ -
- Various instruments have been invented to mdlcate a»ny :
" lack or-excess .of the atmospheric molgture. ‘It i o this
hygrometric principle that the German toy sets, in which s
‘miniature’ man comes out in wet weather, and & woman in
~dry. The two toys (male-aud female) are made to swing
easxly ona plvot and the expansion or contraction of a fine.
piece of .catgut, attached to them, regulates ‘their move-
ments. | Thus the catgut is a kind of hygrometer or rather
hygroscope, mdlcatmg the ) presence of moisture, though not
~ the amount. ‘The human hair i i8 also an indicator of 1 mois-
ture, as when alady’s curls’ droop, lank and untidy, in very.
damp weather o ‘
Inmsible Aquwus Vapour—Now t}us moxstm-e in’ the
air will-remain suspended as invisible vapour, so long as it.
- does not exceed a certain quantlty for a certain tempera-

’ (
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ture. ~ Raise the temperature, and the air will sustain more-
moisture ; lower the temperature, and the air will sustain
less moisture.. - Consequently, a hot summer day will often
give absolutely more moisture than a cold winter’s day ;.
though, judging by our-mere sensatlons, we may thmk the
opposu;e to be the case.: e =
When the air is so ﬁlled with morsture tha.t 1t can sustam: ,
no more at that temperature, it is said to.be “ saturated.”.
When in this' condition, let the: temperature fall a few
degrees (say) from 57° to 51°, then the air being upable to
sustain its now superabund&nt moisture, some must fall t6°
the ground; in the shape of rain or heavy dews.” And if it -
‘be winter time, and the change of temperature has heen
(say) from 36° to 28°, then the deposnt erhtake the ferm ,
of hall SIOW, Or hoar-frost. o :
' Conversely, if the air be. saturated at 50° and the tempe~ .
rature rises a few degrees, the air will no longer be satu-
rated. Hence complete saturatlon depends on temperature :
as well ag on the absolute amount of moisture in_the air.
Thus it.is that d damp morning is often succeeded by 2
fine a.nd comparatwely dry day, the temperature nsmg —
and a~damp afternoon is followed by rain or snow in the -
early part of the night, the temperature fa.llmg
. Now the mére appearance of the sky, even’ with 8 know- s
ledge of the temperature and direction of the wind, wxll not
téll us for certain Whether rain is probable or not. - What o
we want, to_convert our guesses into somethmg like cer-
tamty, is some mstfument or combination of instruments,
which ghall tell us how. near the air is to a state of com-
plete saturatxon at a given temperature. We sha.ll then
know, at once, what w1ll be result of any change in- tbe
temperature. R ‘
The H, ygrmneter—by—])ew-pmut is the mstrument requu'ed
'l'lus is sometxmes called a psychrometer, or cold-measuret, "
‘ . 2 e
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the fitness of which title we shall presently discover, i in de-
ecnbmg the instrument and its mode of action. =~ "
The Dew-pmnt Hygrometer of Daniell.—If a wine bottle _
be: broubht from ' its cellar, it will ‘often ‘be found to be
covered ‘with moisture; and in- proportmn ‘as the air’is
more or less saturated, so will the depression of the tempe-
rature (at whlch this’ moxstu.re begms to be: ‘jlepomted on
the ‘cold bottle), be less or more ; that is, fxpre moisture,
eposlt-pomt
and vice versd. ~The degree of temperature at which mois-
ture begms to be deposrted in'this way, is called the « Dew-

; poznt ”and hence the name of Hygrometer Dew-pomt glven

to the instrument invented by Daniell. *! - - ,
Tt consists ok a doubly-bent exhausted glass tube, each
end terminating in & bulb. One, bulb is covered with &
thin coating of gold of’ ‘platinum-foil, the other with a thin
linen rag. - The foil-coated bulb is partly filled with' ether,
and - holds a- small thermometer, the graduated stem “of
‘which passes - up the hygrometer - tube, and can’ be read
through it. If now, good ether be dropped on' the rag-
covered bulb, speedy evaporation ensues, and the bulb is
cooled, thereby condensing the vapour of ether, which had

"ﬂoated into it from 'the ether-filled bulb, and permitting a
new évolation of vapour fromn the ether in the bulb.  This

‘evolution: of ether cools the bulb and -causes dew to be de-

-posited on its.outer foﬂ-coated surface,

Ea,planatwn of the above ezpemmnt—-—In proportlon as
the’ temperature of the air is elevated will it be capable of
sustammg more momture “and on the contrary, by cooling

 the air, its power of cerrymg its moisture is diminished, and

a portxon of(‘ the moisture is condensed, on any cold ‘body
near in the form of dew-vesicles. If the air be very moist,
condensatron will take place qmckly and largely, without & sy
great lowermg of thé temperature of the foil-coated bulb.
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+ This" dew—pomt hygrometer of Daniell, though 8- great
" a.dva.nce beyond the earlier rude experiments, is not quite
' gatisfactory. - Its construction has been improved upon ‘by.
- Diberemer, and by Reguault ; but it still leaves much to
“-be desired. It demands & plentxful use of good ether, which
- is expensive ; and in very dry weather it'is difficult to ob-

- tain the dew-deposit,—the alternate processes of evapora-

tion and condensatlon not taking place rapidly enough' to

- lower the temperature of the foxl-coated bulb to- the pomt
:of dew deposity . -

- Psychrometric Hygronwter—'l‘hls compound term, though.

shghtly pedantic, expresses the mode of ‘action and results

- obtained by it, as the « Cold-measuring moisture-measurer.”

- Tt consists of two good equal thermometers, mounted on the

: same:frame of ; wood,—six inches wide: by twelve inches

-long, or thereabotits,—the bulb of one thermometer being

naked, whilst the bulb of the other is wrapt in some thin

 absorbent covering, such as a little muslin bag, with a kind

. of wick reaching from it into a small cistern of water, such

a3 a small preserve-pot, or: & short-necked bottle.-

.-, -For the instrument to act truly, great care should be

taken to chooss - two thermometers which correspond

:.,exactly, degree for degree, from about 15° up.to 90° This

"ig not at all an. easy matter, for thermometers vary in
the most tiresome manner, even when both are superior
instruments. Both -the bulbs (naked and covered, or
“dry” and “wet,”) should project an inch or two, clear all

_round, below their frame, for the action of the air to be

“exerted on them more perfectly, - The little cistern of water
‘ should be suspended go that the surface of the water _may
" be from one to three inches away from ‘the bulb, to whlch it
‘is connected hy the wick,—and it should be praced on the
"side farthest from the dry bulb so that its evaporatmn may
" riot a.ﬂ'ect the'dry bulb, as well a8 the wet bulb*” (R
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i Mr Glaisher's remarks— The "water-vessel, or cistern,
should always be supplied: w1th rain water.  If the tempe-
rature of theair (¢.e., the dry bulb) should have descended
.below 32°, it will ‘often” happen- that the wet-bulb thermo-
meter will for:a time read higher than the dry bulb. Suck
obsematwns maust mot be. recorded -but when the water sur-.
-rounding the wet bulb: has beoun to freeze, the proper read-
mgs will take place.. g ;
““Tn-frosty weather the water in the TeServoir wﬂl be,, '

frozen but this is no reason for ceasing the’ observatlons,
for if the wafer ‘on the’ mushn be frozen too the readmgs
‘ate perfectly available. ,
;. % If the muslin be found dry, 1t should be wetted w1th a
bru_sh‘or ‘small sponge, and thenbe left a-little time for the
water on the muslin to- be frozen ; and when satisfied that
such’ is' the ‘case; the observer may proceed to take the
readlngs in the usual way ' ,
'« Unless this caution be. attended to, the wet bulb wﬂl

read as. high, ‘or - hloher than the dry bulb. - When the
weather is frosty, the muslin should be thoroucfhly wetted
some time (say an hour) before the usial and chief hour of
observatlon ‘and, as'a Tule, it is desirable, in'frosty weather,
to 1mmerse the wet bulb. and its conductmg wick in water,
80 as to secure ‘their havmg a good soakmg, atter every ob-
servatlon, ready for the next time. :

I the temperature should ‘have ascended above 32°

(m frosty weather) 1mmerse the’ wet-bulb thermometer in
‘warm water for Y mmute or. 80, that’ any ice remammo on
the muslin may'be melted:  Unless this be. a.ttended to
the Wet-bulb thermometer will’ contlnue to read 3 |
long as any 1ce remams in contact with it.. . ,
. “The:cotton lamp-wick should first be: washed ina solu-
tion of carbonate ‘of soda, and well preesed whllst under
water, throughout its length. . " :
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“The- amount of water supphed to the mushn can ‘be
regulated, accordmg as the wick is of greater or, less length
from the bulb to the water about ‘three mches is & good
:medmm mterval between the bulb and’ the water surface.
|7« The_observer must. ca.refully ‘absteinfrom breathing
on the thermometers, at the moment of recordmg therr

‘respectwe readings.” - A%

* The muslin and wmk should 80 dct as,” by plllanty, to

* ‘keep the wet bulb always wet; but ot actually dmpznng,
that rapid evaporation may be constantly going op.¥
"7 The more the dry bulb is ‘elevated in- temperatiire” ‘above
' that of the wet bulb, the ‘less is the amount of morsture
i the axr, in proportmu ‘to ‘the" temperature of the gir,
and vice 'versd The process of evaporatxon lowers the
temperature of the wet bulb beneath that ‘of. the dry bulb :
- either by some whole degrees, or some decrmal pa.rts of |
; a degree. : :
" If the two. thermometers correspond exactly, when both
of ther' are. dry, they can never.stand alike, when one' I
“of” them is  wetted, except when the: atmosphere j8 8o, coms
pletely saturated, that it can take up no more ‘moisture.
_In'this condition of the air, the dry bulb is really as ‘much
\wetted by the surroundmg air, as the’ wet bulb is wetted
by the surroundmg ‘moistened mushn The thermoo , |
. ‘mettic va.natlon ‘of "the hygrometer is’ therefore said
“tobe'in’ an: mverse ratlo to the amount of atmosphenc
? morsture b ey e s e PRy
. But now, supposmg we. ﬁnd the dry bulb standmg at
. 41° and the wet bulb at 38°, we see that’ there is a differ-
~‘ence of 3 degrees, but we canuot tell yet what, is the true
point of dew deposit.; To know this, we must discover some
formulaa or tables,. whxch will show:us that— :

" 'I‘he httle mualm bag md its, cotton wxck should be chnnged abont
" once a month, "




i The true pomt of dew deposlt is 34"

,«‘;\‘\3

~Such tnhles have been constrncted for s by men who have
spent yee.rs in: expenmenhng, for the purpme of devrsmg
snch a sct of factors for the dry bulb a8, when multlphed
’by the difference between the’ dry and. wet bulbs wnll  give,
a8 the1r results, the same dew-point, as that whlch can be
\found (eo etpenslvely and weensomely) by dlrect observa-
txon with Daniell’s, Etha-eal Hygrometer
; Speakmg of the Table of “Factors, whlch wﬂl be gwen
5presently, Mr Glaxsher says —« The numbers in thJs table‘
have been, found from the combmatlou of all the s1mu1ta-«
Lneous observatlons of the d.ry and wet bulb thermometers,
with- Damell’s hygrometer, taken at the Royel Observatory,‘
3 Greenwmh from the year. 1841 to 1854 .with some obser- -
vations;: taken ate «high- temperatures in India, and others
taken at low ‘and medium temperatures ‘at Toronto The
results’ at the same temperatures were found to be ahke ab
these d]ﬁ'erent places .and, therefore, the factors may be
.cOnsrdered 83 of general apphcatmn.

E Thlsmethod by the .use. of factors, 1s called « Fmdmg
the dew—pomt by, calculatwn ~:The, other method with
‘ether, is called, Fmdmg the dew-pomt by oboervatwn L
i - The results obtained from the ;one ,are, almost always
1dentrcal mth those found by the other Let us take a
specimen; such as Mr Lowe grves m hlB “ Practlcal Me-
;teorolocry SEENY : e ¥ o

RNt By Obsematwn (Demell’s Hygrometer) i
I.et the temperature of the air be’ at: 56° 0

temperature of ‘the dew-pomt when 48 2
the rmg of dew was deposrted Nt

o :i~> % DeW-POint (lower than the axr) 8
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By Oalculatwn (wrth Dry bulb Factors)

Let the temperature ‘of the air be as before 565 0. .
» of the wet bulb be . 520
) Then the calculated dew-p(nnt s 482

Subtraet48° 2from 56° 0, a.nd the drﬁ'erence is: 7° 8

Thus, there is- the same result by both methods

‘The expression . '« Calculated: dew-pomt “ ‘wr]l not be
understood by any ‘unlearned reader, until he has mastered
the whole plan’ of factors, which' he . will ﬁnd given at
lenoth aﬁ;er a few more_sentences, when he may retum to
this. pomt and see that all is clear., =

.The credit of. this jdea of fectors for the d,ry bulb
belongs to Mr Belville, and was first made lmown to the
meteorologlcal ‘world in the Greenw1ch Observations. for
1844.”  The table which follows is abndged from Mr -
Glalsher‘s ‘only in so far as I have given his tenth parts of
a degree, and omitted his hundredths A

~Rude for usmg the Table of Factors—- Multlply the differ-
ence between the dry and wet bulbs, by the factor assrgned
in the table to the d.ry bulb ; subtract this product from
the dry-bulb temperature the- remamder W1]l be the tem-
pera,ture of the dew-point.”
" For.example, when the’ dry bulb ‘stands. at 51° and' the
wet at 44°; their-difference is.7°; and the factor for 51° be-
ing.2°0; then 7.x 2%0=14" 0 ; now, subtract 14° 0 from
517, there remams 37° e : o «

Therefore, ' AR st
Whenthedrybulbrsat AR TS ) AR
*And the wetbulb ~ o L o 4

" The temperature of dew—pomt is - -3
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TABLE OF FACTOBB FOR THE DRY Bum. -

“ Factors by which u ] mceuarg to Multiply the Ezmu of ttheadmg
of!thryThmmmwtormlJmtoftkaMom in order to find
" the Excess of the Temperature of the Atr abow that of the Dew-
pomt-—from 10° (Fahr) upward&"

2 gl g lel el
. . D : .
ARR AR EAR R AR AR AR N AR
HE =B R - RN T - e B -
. o o - : o "
10788 25 (65| 40 |23l 85 {19 70|17 66|16}
11 88| 26 |61(41|22|66|10] 71|17 88|16
“lael|es|er| o6l a2 |26 |19 72| 17] 87 |16l
- J13|88|l28 (6143|2268 |19] 7317 8816
V1a|87| 20| a6|| 44|22 50|10 7a[17] 89| 16["
ofas |87 801414521160 20f 75|17 90 16
16| 87] 31| 3746216118 7617|901} 186]
1786|3233 47 2162|1877 17|92} 18]
18| 863330 48|21 63|18/ 78|17} 93|16
1978334 | 27|49 | 21| 64| 28] 79|17 ] 94| 16|
20811 35|26 602165 |18 80|17 95/|15]"
21 (79 367 25| 61|20/ 66|18 81 17] 96|15}
92 |76 3724 62|20 67| 18] 82 |16] 07|15}
123 |73|'38 2356320681883/ 16] 98|15}
- 24|69} '39 | 23|54 |20/ 6018 84|16 .99 ;1:@ ,

This method of ﬁndmg the dew-pomt by calculatldn,

speedy and inexpensive. (for ‘what can be cheaper than

 wicks and water?); and, if the_instrument is broken, the -
_observer’s own, mgenmty can qmckly supply him- mth ;.
another, at least as a temporary substltufe, \untxl he can
~ replace it by one entirely to his taste.
 Diurnal Vamtwn ofAtmosphem Mmture -—The amonnt‘ ‘
of mmsture, present m the alr, vanes at dlﬁ'erent t1mes in -
twice, i m the 24 hours, taking one day w1th another. The :
first maximum occurs about 9 A.M, the secOnd about 9 P.M.
The first minimum is shortly.before sunset,’the second
about 4 AM. Popularly, the air is said to be most damp
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about sunrise ; and i in the sense of dew, or palpable maisture,
the idea is correct, because, the temperature being very low
at that hour; there. is rapid" ‘condensation. - Butat a much
hotter period of the- day there' may be " absolutely more
moisture than at sunrise’; for the highet temperature causes
it to be retamed mv1s1b1y, and w1thout 1mpartmg a.ny sen-
satlon of molsture.

“Mr Glaisher says, of the hygrometer bulbs that “ the
simple mspectlon of the two thermometers will often aﬂ'ord
3 better criterion of the weather, and of the probablhty of
rain, than.the barometer itself ; regard, however, being had i
to the time, of the day, and of the yea, when the observaf- -
tion i fmade ‘

“In Wmmer, ‘when the dmmal range of temperature is
great if in the early morning the dlﬁ'eronce between the
gir tempemtum ‘and’ dew-point terperature be small, and
the Tise.of tempersture quring the day be ‘considerable,
it is probable that the difference will increase ; and if the
temperatuxe of the dew—pomt at the same tlme demase, 1t
isan l)gdl(;atlon of very fine weather.. _

«1If, on the qqntrar), the tempqmtmq of both should
mqreasg, as thga day advapces, in nea.rly equal proportxqp, :
rain will al,t,:;ost certamly follqw, a8 the air cools with ﬂ;le '
dwhn,mg sum.

% In winter, thr} tl;tQ dmmal rang(; of temperaturq xs
mﬂu, the indicatign of the weather is shown by the ingrease
or decrease in the -temperature of the dew-point, rather
than by the difference between the te,mperat,ures of 'the ajr
and of the dew-pomt- e .

w6 Il;t showery wea.ther, tl;e md.u;atlons vary rapldly H 81;ld
a person magking observations, at short. intervals, may pre-
dict the approach ‘of a stormp, partxgula.rly if he take sm;ml-,
taneous observations with the barometer.”

Monthly Varigtion of 4 tmo.sj)hem Moisture~—<All months,




42 'HYGROMETER DEW-POINT.

in :the: year are not. equally moist.” In London,. at. Paris,:
~Geneva, and - Great St ‘Bornard,: the  absolufe amount of
‘agueous vapour is'at . ite’ ‘maximum in- January, and :its
‘minimur -in July ; -but the rela,txve ‘maximum,-in those"
places, is in December, and the relative minimum in May.”.
This dictum of the phllosophexs seems to. need s0me expla-_j
nation, as it 1mp11es that the temperature of December is.
lower than that of J. anuary, and of J uly lower than that of
May ().
: Fluctuatwm of Aqmmw Vapom' —It is found that the.:
__evaporatxon of a smgle day can only ralse the dew-pomt;
at noenlas it was the prevmus night.’ And as its tempera- :
ture at mght was determined by the lowest temperature of
the nloht air, we have the means. of learmng pretty. nearly p
the dew-pomt for any day, by ﬁndmg the lowest tempera- §
ture of the prevmus ‘night.- Thus, if the shaded minimum
gave the previous-night at 36°, the mean dew-pomt fem- .
'perature, for the. Whole of the next day, ‘w111 be a httte,:
above 36°. .
A Slmxlarly, the dryness of a day depends on the\dlﬂ‘erencef
between that’ day’s maximum and - the previous night’s
Toinimum temperature :—Thus, if to-day’s maximum be 60°,
and last night’s minimum were 40°, the day’s mean drynessf
is very considerable.- But if the night’s minimum and the
next day’s maximum temperature be nearly equal the air
of the whole day will- approach nearly to complete satura-
tion.  And so it appears that dryness depends on cold
nights being followed by warm days ; and, therefose, one of !
the most unportant of the thermometrical:observations is
‘the mﬂge of the days temperature. Tt is often- notlced
' "that & warm night is followed by heavy rains; but an
extremely cold night - can hardlv ever be sueceeded by a
‘ramy day : S R
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* Again, if we. take the night’s shsded mininum and the -
next day’s mean temperature, the- drﬁ'erenee in amount of -
vapour sustainable at each will give the average dryness of .
the day. - Suppose for example, that the night's minimum
had been 35°, and the fo]lowmg day’s mean; were 42,
then FREEETI '

Vapour snstmnable at 42° k- ’} 0 283 (mcheS),

S R 850 =" 0222 ( )
Therefore, dryness or capacxty for more —— e
morstnre I "—-0061( ) -

And now let us compare the dryness of a sum.mer’s day. .
" with that of & day in winter. We will suppose the same
range of 20°in each case.. Let the summer’s day maxrmum
have been 70°, and its minimum 50° then - :

Vapour sustamable at70°=" 0727 (mches), =

S = 0373( )L
‘(NB) Thelefore, the extreme dryness of —_—
theau', »' L v “ \“»-—0354( )

wwwwwww

Next let the winter’s dsy maxlmum have been 50° a.nd _' )
1ts mlmmum 30° then' -

Vapour sustsmable ab60°= 0 373 (inches),

iie I T R 30° Pe 0192 (
(N.B) Therefore, the extreme dryness of ~ —
“theair, . oo —-0181( )

Thus, the extreme dryness of a wmter 8 day is only half
that of & summer’s day, though the range be 20° in both ;
and when'we remember that this range of 20 is not un-
frequent in summer, and is very rare, indeed, in winter, we.
may judge what an immense difference there i is in the dry-'
ness of the two seasons. These ﬁuctuatlons 1n the amount -

Sas

4- e
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of. aqueous vapour are therefore dlrectly dependent on the -
course of the temperatyre. ~As a rule the airis drier at the
increase than at the fall of :the day and of the year,-—the ‘
morning is drier than the evening, and the spring is drier’
than the;autumn. - In the one. case, the temperature is -
hourly or. da.lly mcreasmg, and leaving | the dew-pomt ag 1t .
were, at a greater distance behind it ;- in the other cage, the .
temperature is hourly or daily fallmg, and coming gradually |
nearer and nearer to the point at which soe preelpﬁ,atlon
of superabundant moisture must take place. Sl
In his preface to the hygrometrical. tables, Mr Glawher"i
says:—The two thermometers should be delicate apd
sensitive in the extreme, such as have been. made for seversl
years by Messrs- Negrettl .and Zambra.. These qpticiens:.
have enabled me, up to the present time, to carry qut wy.
idea of the requirements of good thermometers. The in-
struments supplied by them qre graduated with the utmost
nicety, upon their own stems ; and their bujbs gre- small ,
50 28 fo insury sepsitiveness. ’
“Inpy ‘recent balloon w;cents I took a geries of slmul- ,
* taneoys’ re;ad;ngs with the dry and wet bulb thermometers -
and Daniell’s h'ygmmeter, for the purpose of: determining
to what elevatlon above tho sea the dry and wet bulb ther-
mometers could ‘be- gsed wnth cqnﬁdenee. The. fQ]J.QWln"
are’ some of tl;q reaultq -———The temperature of. the dew-
point, by dry and wet ‘bulbs, at heights less than 5000
foet, was the ‘same as by Daniell's hygrometer, from 73
expenmenta ; ,ab helghts betweeu 5000 and 10,000 feet,
Was 0°1 hlgher than by Damell’s hygrometer, from 29
- experiments ;. ab. helghts between 10,000 and 15,000 foet,
‘was 20 hlgl,ler than by Daniell’s hygrometer, from 3’ expe-‘
nments .ab hexghte between 15, 000 and 20,000 feet was
0°5 hlgher than by Daniell's hygrometer, from 9, experi-
ments. The results, therefom, by Daniell's hygrometer, are
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identical with those by the dry and wet bulb thermometers,
up to about 10,000 feet. . At hexghta exceedmg 10,000 feet,
the dew-point was somewhat lower by Daniell’s hygrometer
;than by the dry and wet bulb thermometers, but at those
\helghts the temperature was very low. ,

. “The general Tesult, from all these expenments is that
the dry and wet bulb thermometers may be used ‘with con-
- fidence up to great heights above the sea-level”"

« Its use in the sick-room.—The value of this- instrument
in a sick-room will be at once obvious to those who know
that' the -comfort of the -patient often: depends quite as
'much on the hygrometnc state of .the air in the room; as

.on its tempemture If the air in an apartment be too dry -

(that is to.say, if the difference. between the' readings "of
‘the’ dry and wet bulbs :be_as much as 12° or even more,
‘it may'.be. remedied by placmg on- a-table:in' the' room
ssome broad, shallow vessel, such as a small tea tray, partly
filled with water, when' evaporation | will gmdually give the
‘air a pleasant and healthy degree of moisture ; or.a pan of
.boﬂmg water, open and’ steaming, will. produce the same
éffect far:more speedily. - If, on the contrary,- the room’s
, ‘atmosphere be too. damp, it ‘may be. corrected either by
raising the temperatyre consxderably with a la.rger ‘fire,
“or (if this appear to the medical men not advisable) by
_placing a small. open vessel, partly. filled! with- sulphuric
acid; or. any other edmm capable of rap1dly absorbmg
moisture. ;.
.%The dry and wet bulbs wﬂl serve asa gmde eltherWay
,The bulbs should be so placed that. neither the. firs nor
_draughts may: produce partial or local effects upon them.
A difference of 7° or 8° between the' two. ‘bulbs will be
found -to- glve a. very pleasa.nt sensatlon of healthy
\mmsture

5 Tts use in greenhouses and hot~hmwes -—It does not follow,
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becau.se the temperature 15 kept at the proper herght that

.....

far too dry “A’ largo shallow tank, with a shd.mg 11d to
uncover more or less surface of water, as required, will. re- '
medy ‘this dryness ; ‘and the dry and wet bulb then:no-
meters w111 enable the gardener to regulate the mousture
w1th a.very httle practlce. SRR S

THE RAIN-GAUGE

There ate several constructions of thJs mstrument but
httle need be said about any of them, as they are all good
in their: way “If the instrument be eﬁ'ectwe, it is the better
for being -as cheap, and; ‘therefore, ‘as simple” as possrb}g.
To' be "effective, the gauge should be "an equal cylinder,
whose dismeter is’ ‘always the same from’ top to battom." Tt
should therefore -have no ‘enlarged rim at the! top, but'a
gharp edge’ all round ; or otherwise the. diameter, at its
‘uppermost point, will beless:than lower "down, - andiso
admlt less than the true quantrty of water.” In theory, the
edge should be as sha.rp as'a razor, 80-as to cuf 9 two any
drops of rain- that' fall ‘upon it, in order that”no minute
splash.mgs from wrthout the area ‘of the gauge may ﬁnd
their way into 'it. And’ further, it shonld ‘be covered in,
(funnel fashlon) a few tnches below the top,—a very small
hole belng left in the centre of the funuel-cover, enough to
permit the! rain to fall through. A float, with a very
slender stem’ graduated in inches and tenths .of aninch,
and passing up the aperture, w111 both record the. ram-fa]]
and partmlly close the passage against loss by evaporatron
Indeed, thls arrangement will so reduce the loss by evapo-
ration in- hot weather, that we may reckon it as “ N3l.” .~

The more complex gauges, of the kind provided wrth_ a
graduated glass tube at their'side, are handsome instru-

o
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ments but far better suited to troplcal clunates, where fmst“
18 unknown. -In this country, the’ frequent frosts of. wmter:.m
will' render the tube very liable to breakage, through an’
occasional oversrght in not emptym the gauge of its con-
tents immiediately after rain. "o~
-Mr..Adie of Edmburgh supphes the Meteorologlcal
. Socrety, and’ the pubhc generally, wrth 3 very ’good gauge
at about L.1." : -
Complamts are sometxmes made that evaporatlon takes
place in hot dry weather through the small fannel® aperture.
This: need not bea senous obJectlon, if - observers ‘would
l only examine their rain-gauge every mormng at 9 AM, ‘and,
if ram has fallen, empty it down to zero;and’ 1fvthey find,
in very dry weather, that it is a little below 2670, at the' end
of a few days, they may raise the mdlcatmg stem to”its
proper place, at 0, by pourmg in'a'dozen drops from a small
watering-can. Of course, if . they leave the gauge to take
care of itself from week to week perhaps even for.a whole
month, evapontron in summer w111 certamly ‘Tob it o f a
portlon of its proper contents. :
A small brass tap below allows the‘oauge'to be emptled
after the observer. has. recorded it. " The tap is secured from
accldents by the protectlon of ‘the larger . cyhnder, “intor
wlnch the whole gauge is sunk. Thxs outer cylmder should
be sunk in the ‘grass, in ‘any open_ spot free from, trees or
bmldmgs for fifteen or twenty yards clear a.ll round to such
~ a depth that the rim of . the gauge may be about one. foot
above the gl‘O'lllld. s~ i o
. Those' Wwho are: 1nterested in, the subJect of the i Bntlsh
: Ramfall ” may recéive a monthly dbstract, and a full annual
report,; with much varied information; in returni for a yearly
subscription ‘of ten shrllmgs, by applymg\to F Symons,
Esq; M.D, Camden Road Villas, London. CRHAT ST
Snow ‘Measurement—When a wet sleety kmd of nuow‘;

5

-
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. falls, meltmg almost a8 fast as it reaches the- gronnd ‘the
& mm-gauge will give the depth of ‘melted snow, just as'if it -

- were rain. But if the-snow be of a more frosty kind, a.ud

. -lies to ‘any depth, it may happen that the r ram-gauge ‘retains ;

. only a small part of it, especially if there be any wind ] and,

' :obvmnsly, if the snow ‘amount to six or: elght mches the

;ordmary rain-gauge,. covered in with a funnel;'as glt should’ :

" 'be, is quite useless for purposes of measurement: ¥ oo o

.- The depth in inches of ;water may be found i in; two ways,

;ﬁrst by,measurmg the ‘depth of fallen snow, in any'open

:spot, with a common foot-rule, and -dividing the number of :

. inches-by 8,14, or 20, according. as  the snow is, wet’ and

" close—dry,‘and, frosty—or,.very light and. feathery; and,,

- -secondly,; by hftmg a portlon of the snow, a.nd measunng
. .after melting it. . o
“ ;. This ‘method is as follows —-Take a well-made cylmder,
R exaotly ezght mclws in dwmeter and elghteen mches deep,
though the depth is 1mmatena.1 provided it be deep enough.
: :Invert it on the snow, m some level place free from dnfts
*press it down’ through the snow to the ground if, 1ts edge
- be very sharp it will not dxsplace the snow much. "Then-
U clear away, the snow a.ll round and pass under the cyhnder
~ ‘avery thm broa.d plece of ‘metal. “You may now lift the
~ cylinder;” “ snow. and all,” and carry it in doors, and ‘melt”
- ‘the’snow in the cylmder “Next, pour the. water mto another
“ .“smaller cyhnder, wluch is-to be exactly four inches dumwtcr
| ‘and four mchee deop (The dmmeter and depth must both '
be exact.) v
~ 'This four-mch measure, when qmte full w1ll contam
: jexa.ctly one “inch of water, as' collected- in- an’ elght-mch
~ gauge or, cylinder, . If the: meltpd snow.does.not quite fill -
" the four-mch mea.sure-—or,'havmg filled it ‘once, will partly
- fill it again—you.may obtain the number of. decimal parts of -
“an mch by plungmg to the bottom of the four-mch measure

Sy
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a httle rule, exactly four irches long, and divided into.
~ one hundred equal parts, as in ‘the acoompanymg sketch,
For, as the whole depth of four inches in the httle measuref
represents one 1nch of water, as ram-fall L ’
in the larger measure, 80 each’ of these .,
divisions on'the rule represents 001"
of an inch. If the 8-inch and 4—mch‘"
cylinders ’ are accurately ‘made,. this
‘method of computmg the depth of fallen,” .~
anow, in the form of water, ‘may be re-f
‘garded as the best. - : - 95
90

IIUIIIII

. In meltmg ‘the snow in the 8-1nch -
‘ ,cylmder, it will be.a good. plan to place

the cyhnder in front of the fire, with the
flat piece of metal lying over the mouth" &
“of the’ cylinder, 8o as to prevent evapo- |
ratxon as much as'possible. - . .
If you wish to be ‘quite satisfied that ¢
{the two cylmder& are accurately made,
you may do so in the following manner:
~—Pour water mto the larger cylinder -
‘to the depth of six' inches exactly.” If -
- the: cylmders correspond in their pro-"'
‘portional sizes, this depth of water in"
‘the 8-inch cylinder will fill the 4 mch )
cyhnder six times. - :
- Vardation, of Rain-fall. —-Of all the:
instruments. in gerieral use by meteor- -
.ologists; there is not one in which lo-
. eality pfroduces; gsuch very:different re-":
sults, even in the sane district, as in the:
‘rain-gauge. - The vicinity of a niountain
‘range adds enormously to’ the amount of T
'ram-fall. For, thongh the mountam may"occ&idhanyf
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dwert a passrng storm, 80 that some par:trcular fell of rain
or snow may be 1ess at the mountain’s foot than at a place -
r some mjles distant from it, yet the total ra.m-fell of a month,

and still' more of &' whole year, will be found to decrease
regularly the’ farther we advance from the lofty ran ge. .

Thus, in some of, ‘the. rain-gauges stationed near Loch
Katrine, more than a- hundred inches of rain are recorded as
the year's. total fall. In the district of Callander, the annudl
amount of ‘rain is between srxty and :seventy mehes At
Muthill, near Crieff, the fall averages about . forty- three
inches. . At Colquhalzre, at Auchterarder House, and ot
Trinity- Gask ‘it is a few inches less than at Muthill.. And
when we arrive at Perth, we find that the years ram-fell
there is often not much ‘above twenty mches.

A glence at: the map of. Perthsh1re will- show that th,ls~,
decrease of - ram-fall at the pleces I have named, follows,
in regular steps, the increase of dJsta.nce from the grea.t
centres of raln, or the lofty south-western renges of the
county ' ,

Now, m view of such an unequal dlstnbutlon of ram,
the ﬁrst thouoht that naturally occurs to the mind is, that if
the: 1and near the hills receives no more rain than is neces-
sary for its- productweness. the lands farther away must
receive too httle or,’ vice versd. And yet it is not so—
certainly uot in. these 1slands—because, by the wear, and
tear of ages, the. richest soil, and the soil least Tequiring
frequent showers, is farthest from’ the mountain side.There
are some. exceptlons, of couxse, to this wide statement ; but
the law is a general one over the whole of those portrons
of our earth known as the Temperate Zomes. = -, '

-On examining the soil of & mountain farm, we find it to
be little else than dlsmtegrated rock, reduced to .an  almost
1mpa1pab1e powder by the action of wind and water,. aided
by the constant alternatxons of heat and frost. And what-
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ever of producing power may. be imparted to a soil' thus

~ situated, either by the art of man; or by the natural decay

" of the scanty vegetation around, it is quickly camed through,

. downwards and forwards, to the lowest level, by the filter-

ing of water through the porous stratum, and in obedlence
to the universal law of gravitation.” - .

. -The result is, that the lower lands of the strath by the
-alluvial depositions of many ages, have obtained by far the
larger share of what we may be allowed to-call nature’s

- producing elements.-' To this 1hust be added the mechanical
effects of a low level, in that the water supplied, there. by
rain lies in store, in a kind of subterranean: basin, ready to

~ be'dtawn up again by the evaporating power of the sin, for
the support of the vegetable life above ; whereas, in the case
of: the higher grounds, the frequent fresh ‘supply of water
passes rapidly away; by invisible underground channels, to
the lower levels. - And thus it is: that our lowland farms

‘and gardens are rich with healthy verdute, under a con-

 tinuance of heat and drought whlch would destroy all hxgh-

: Iand vegetatlon to the very roots. EIE T R

L S

FACTS ‘AN D THEORIES

C’lasses of Cloud. —The clbuds were- first classlﬁed and
named descriptively by Luke Howard, the. meteorologxst
The . names were afberwards abbrevmted by Mr Glmsher
thus—- o . » .

.01—-cm'us, - ’ feathery lookmg, most loi’cy cloud
Cu...cumulus, , : mountamous lookmg

the gropnd cloud, forming at sun—
set, and disappearing at sun-rise.

Cx-cu_clrro-cumulus' rounded masses, or woolly tufts..:
* Ci-st=cirro-stratus, - . horizontal masses, rather lofty. - -

St = stratus,
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(Ju-st-.cumulo-atmtus, layer of cumuli; also. lofty R

N1_.mmbus, k thz hrgzxzselouo oﬂ:en seen w1th tlne |
; g & broken portion of the mmbus,
' Sc--scud, ot { smoke like, and nearly vertical.;

le stratus of tiw mght often rises into detached. cumull -
in fair and warm. weather ; and if these (cumuli) go on in-
icreasmg in'number and densxty towards m1d-day, thunder'»
may be expected before night. ‘ sy

The cirrus is seen mostly in fine steady weather

~ . 'The cumulus is Yor the most part a summer cloud

" The cirro-cumulus betokens a dry, calm atmosphere 0

- The cirro-stratus is often the first visible token of the
\_breakmg up of a long continuance of settled :fine weather;

it then rises in the eye of the coming wind, and gradually ’

‘overspreads the heavens with a pa.ll whlch grows denser_;
and ‘denser, till rain or snow falls. o
The scud is: very partml often pouring its; contents of,_-
rain, hail,/or snow, on one field, and scarcely even sprink-
lmg another field, within & distance of & few hundred yards.

_ Dark patchy masses, horizontal and detached, a little be- . -

low a curtain of paler cloud, generally betoken heavy rains. .
- An entire absence of clouds, with distant objects stand-

~ing out very sharply against the clear sky, i is often the pre- ‘
‘gursor of an’ easterly fog or drizzle. '

A combination of many of the above classes of clouds 1s..v
.seen occasxona]ly, at one and the same time ; “but in geneml
the day is very plainly characterised by the presence of one
class of clouds, to the exclusion of all the other classes. .
Thunder and Gales at the Equinox.~1t often ha.ppens
that, in spring and autumn, the character of the coming two
‘or three months is determmed pretty closely, by the equi-
‘noctial dxsturba.nces, which precede them. Thus, in April
a thunder storm will sometimes change the: weather most

|
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inaterially ; if coming up from -a-westerly or southerly
quarter, by introducipg moist nights and warm days; and
if coming from the east, by leading the way to a long dreary
succession of dry, keen, easterly winds. - e

As arule, the prevailing winds of autumn are from' the
west, and those of spring from the east ; and when this Tule
of the seasons is departed from to any.great extent, the
balance is equalised in the'succeeding months. = - R

Sometimes the weeks, immediately before and after the
equinox, pass by almost entirely free from any great atmo-

spheric disturbance. - When this is the. case with “the

autumnal equinox, the temperature continues higher than
usual, until far ioto the winter months; ‘and, on' thé con-
{rary, a calm spring equinox mainteins a very low tempera-
ture for many succeeding weeks. The reagons for this are
easily perceived, when it is remembered that the one chief
cause of high winds is the difference of temperature in vast
masses of adjacent air. - If -this difference be less then-
usual, the result will be calm, at both the equinoxes, with
Higher than average temperature in the autumn or early
winter months, and with lower than ‘average temperature,
in the spring and early summer months. -~ - -

- The Velocity of Light—1It was accepted until very lately,
a3 an established fact, that light travels at the rate of about
192,000 miles in & second of time. " But doubts-are now

entei"tai;iéd a8 to whether our earth’s ‘mean_distance from
the sun be, as Was formerly thought, 95,000,000 of miles. -

When the true mean distance between the sun and the
carth is determined, we shall, perhaps, be compelled to
alter our axiom as to the velocity of light. The difference
swill not probably be very great—a twentieth, perhaps, more
or less than we have reckoned it hitherto, or. from 184,000
to 200,000 milesin’a second. B
" IThe Veloeity of sound.—1It has been calculated that, when
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~the tempemture (%) and pressure of the atmosphere are about
* at their mean, Sound travels, in an open space, with a speed

“of about 1120.feet in a second, or about a mile in five

seconds. We may thus determme the dlstance at whicha
flash of lightning is from us, by countmg the number of
seconds Detween the flash and the. sound of the thunder:
~ Suppose twenty-ﬁve seconds have elapsed, before the thun-
der is heard, we may reckon that the focus of that partlcu-
lar flash was distant about five miles from us.

The Velocity of wind.—A light pleasant: breeze movw
forward at the rate of- -gbout 4 or 5 miles an hour ; a fresh
breeze at from 10 to 20 mﬂes an hour; a thh wmd at from.
30 to 40 miles an. hour ‘an ordmary storm at about 50 or
60 miles an hour; a ragmg humcane at from 80 to 120

‘miles in an hour s

- Hurricanes are clm_ﬂy conﬁmd to tr@wzd regzom, and

above all are peculiar to the West Indies. . - .-
- Tornado is the term géenerally apphed in speakmg of
: Afncq,n humcanes. o
- Typhoon is the name glven to the humcanes in the seas
arouud China and Japan.
.. The Symoom is the hot desert wmd of Afnca, Egypt

andSyna.*"_‘ : o
-+ The Sirocco is the hot wmd of Italy o

The Mistral is a cold. north-castern wmd, ‘which prevalls
at ‘times in Southem ance, and is sald to be the. most
, tempestuous wind. with which Europe is ever visited.

The earth’s rotary motxon from west to east has no doubt
some effect i in directing the gradual, and apparently circu-
lar changes in the direction of all the winds ; but thermal
expansion must be conmdered as the chlef cause of any very
great airial commotion.’ :

 The Aurora Borealis—We often see’ near the northem
honzon and usually a short time after sunset 8 dark ‘seg--
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~ment of a circle, surrounded- by & brilliant arch of white or-
fiery light; and this arch is again often separated into several
- concentric arches, leaving the dark segment visible between
them. . From these arches, and from the dark segment ‘it-
gelf, in northern latitudes, colunins of light, of the most
beautifully variegated colours, shoot up towards the zenith ;
whilst irregular masses, hke sheaves of hght are scattered
i all directions. The appearance’ is' then surpassmgly
grand, a3 the whole heavens seem to move, in measured
cadence, to the general updulation of the masses of light.
It has been asserted that in the arctic regions, these hril«
liant appearances are attended with loud noises, resembhnf'
the hissing aud cmcklmg of fireworks. -If this statemeut
could be relied -om, there would be no further doubt as to
the distance from our earth at whmh these magnetic cur-
rents play to and fro, hecayse - the transmission of sound
would a8t onge show that they -were in- contact with our
.atmqsphe,re, which acts 83 a medium to gonvey the sound
to our cars. But Qaptam Lyon, who accompamed Parry i in
hxg arqtlo expedmon of 1819, denies that" any sound was
gver heard by him ‘during some of the' most brﬂhant
uroras that man, perbaps, ever beheld. ‘He tells us that
the sudden glare and rapid bursts of - those -wondrous
showers of fire. make it difficult to persuade oneself" that
their - movements are wholly without sound. * He-declares
that he stood on the ice for hours- hstenmg, and ‘at a dis-
tance from his men and the Bhlp, 80 as to secure stillness of
all things around him, and he was thoroughly satisfied that
not the very faintest sound came from the Aurora,
" Tt is now generally believed that these streams of light’
are magnetw currents, periodically evolved by the earth it-
self—intensified occasionally by magnetic sympathy with
certain' changes taking place in the sun ; and that partjcu-
lar conditions of the higher stratum of our atmosphere tend
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+ to make their passage through- 1t visible to us. - It is pro-
bable that though, at a-vast height above the earth,—far
beyond the’ clouds,—the line of their passage is wrthmﬁfty _
‘miles-of us;"or, in other words, that the outer and most
attenuated of ‘our atmospheric layers is the one in whlch
they play their merry gambols. ;.

A similar appearance has been observed by travellers in
the ‘southern hemisphere, and proceedmg from the South
Pole, and therefore called Aurora ‘Australis.””. -Henes. it
would be more appropnate to speak of these phenomena. as
K8 Pola.r Lights” ...

.- Thermal Expamwn of Water—The genera.l law that
bodJes expand when heated, and contract -when - cooled,
only applies. to water within certain well-deﬁned limts,

" Thus,' down to 39°, water eontractsmbulk from .'}9° to 32°,
it rather increases in bulk: whilst in the act of becoming
ice, at or below 32°, it undergoes a vast expansion. -By: this
Providential departure from a general lawm nature the i 1ce,
is kept at the surface of the water. * ‘

- If the general law of contraction in bulk at decrea.smg
temperatures had’ prevailed in the’ case of ‘water, without
the marvellous' exception just named the ice would have
sunk to the- bottom.of .our rivers-and lochs,—one layer
after another,—and the ocean lteelf except perhaps just
under the equatorial- lme, would have become; ages ago, a
solid impassable mass.. Even in summer, the sun’s rays
would have had but httle ~warming power over the air, in
these now ‘temperate  regionis, on account of - the immense
eooling influence which would have been .exerted over all

“the land, by the. surrounding ccean- of ice. , :

- Atmospheric Aqueous . Vapaur—meessor Tyndall
cent discoveries. respectmg the absorption. and: radlatlon of
heat by aqueous vapour, are’an important addition to our
‘previous knowledge. - They are of great value as illustrat:
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ing the vibratory actions in matter, which' constitute heat.
But it is in' connection with' iebeorology that they chiefly.
_command- our- attention. - From his experiments we -learn’
that the ‘minute quantity of :water, suspended ag invisible
vapour in our atmosphere, acts as a warm clothing to the:
‘earth. The efficacy of this watery vapour in arresting and
preserving radiant heat is, in comparison with that of “air,
perfectly astounding. - ‘Although -the atmosphere contaius®
on an average, only one- particle of aqueous vapour to:200.
of air, yet that single particle absorbs cighty times ‘more "
heat than the collective 200 particles of air, or 16,000 times*
‘more héat thian that absorbed by one similar particle of air.
. Professor Tyndall says that if you were to_ remove, for
a single swomer pight, the aqueous vapour from. the .air.
which overspreads these islands, -you would - asguredly de-.
stroy every plant which is not.capable of - hearing extreme.
"cold.” The warmth of our fields and gardeus would pour it- .
self unTequited into space ; and the summer’s sun would.

i 1 the morning with scorohing power, on an island fust
boundw1thfrost” L R s
__ Mr Glaisher has settled the question, previously conjec-
‘tured, that rain falls only whenrcloud exists in double layer:.
‘and that rain-drops diminish in size With elevation, merg-
ing into wet mist, and above that into an -apparently dry
‘impalpable fog. ~In his balloon excursions he has met with

‘snow falling for a mile in thickness, below rain,—contrary

‘to our preconceived notions,—showing that the decrease of

“temperature with elevation does not follow (so steadily and
‘Tegulatly as had been assumed) the law of about 3° dimin-
‘ution of heat for every thousand feet of elevation. .. .
" Thé Gulf Stream.—Whatever msy be the urging cause of

‘the Gulf Stream, :the direction of its current and its influ-’
‘ence’upon the British Isles are plainly to be traced.” 'Set-
ting-out from the hot regions of the Gulf of Mexico and the’

P e
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Caribbean Sea; it~ proceeds northward to the- great fishing
banks: of ‘Newfoundland, and' ‘thence to - the ‘shores: of
Europe, yreldm g up its héat to the westerly winds, and thus
transfemng a portion of' the superﬂuous wo.rmth of the
troplcs to our colder shores. =
The greatest heat of the oceanic water, in’ the Mexrcan
Gulf, is about 87°, or about 9° above the ocean’ temperature
that would ‘be dueto latitude ‘alone ; and when 'it"has
reached 10° of north' lat1tude, the Gulf- Stream is-found :to
have lost only ‘about two’ or" three degrees of its. original
heat, and’ after’ ascendmg ‘northwards a:distance ‘of ‘three
thousa.nd mlles from its startmg-pomt thls mxghty oceanic
river still mamtams a surnmer heat, when all outsrde of itis
cold (Y winter. It thence ¢ crosses in a westerly dxrectron, and
spreadmo 1tse1f more ‘Wwidely, 1mparts to Western Europe a
degree-of mildriess” ‘which is much' greater than would be
due only 6’ latltude “Treland "and the British Tsles split
the stream into two’ du'ectrons, one: tendmo to the’ North-
North-East, the other passmg down the west coast of
France. '
Every westerly and south-wcsterly breeze that blows
towards us crosses’ thls ‘wonderful body of warm water, and
comes ﬂoatmrr ‘over the lands' laden with warmth and
momture to m1t1gate the wmtry blasts and the summers
burmng sun. :
" If ‘we wish to reahse mamagmatron the full‘beneﬁt of
the Gulf Stream to these 1slends, we have only to compare
our condition in winter and spring w1th the state of the
harbours’ of Labrador and N ewfoundland in the same lati-
‘tude. Whllst they are . ngxd w1th ice as late as May and
even J une, we are robed in- green, ‘and’ our harbours at the
coast have scarcely ever - known what it is to be lockcd
with ice, even in our severest winters. ‘, e

- Magnetic Sympatky between the Earth and the Sun —Mr
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Nisuiyth's theory (shall ‘wé. say

Nastyth’ - diseovery 7) is’ that' the
biight surface of the sun is composed of an ‘aggregation of
apparently solid foris; shaped like, willow leaves, or some
well-kiown forms of diatomaces, and interlacing one’an-
other -in’ évery direction. " These. fox;ns “ate 0 _regular in
size’ and shispe, thab oné’of our. pro oundest philosophiers
uggests their Deing organdsms, Perhips even partaking of
the nabure of Lfe, bit.ab all. events closely connécted with
the heating and ivifying powers 0 ‘the 'sun. " :These.

€1 :

ysterious objeots are. computed’ to be nob less than'a
thousand miles each in length, and one ‘hundred miles in

bieadth! | The enormous chasms in the sun's, photosphere,

ic which we apply the diminutive term « spots,” exhibit the
extremities of these leaf-like. bodies pointing inwards and
downwards,—{ringing the sides of the cayern, far .down-
into the abyss, sometimes forming a kind of rope or bridge.
across the, chasm; and, seeming to_adhere t0,each, other by
latemlattraction. o ‘L,; x
"It now appeats certain that sympathy exists between.
forces operating in the sim, and magnetic forces belonging
to the earth. A most remarkable;phenomenon, tending to
prove. this sympathy; was. seen. by different and indepen--
dent, observers; at two distant places, on the 1st of Septem--
ber 1859, A sudden outburst of light, far’ exceeding the .
brightness of the gun’s surface, was seen to take place,- and:
sweep, like a drifting cloud,. across the solar: disc.: This-
- was attended by terrestrial magnetic- disturbances of very .
tnusual intensity, and avith:most extraordinarily brilliant
auroras: - The identical instant at - which-the solar effusion -
of light took place, was recorded by an abrupt and strongly -
marked deflection in” the- ‘self-registéring instruments' at-
Kew, o Toovn hoshl o
‘If conjecture may be:hazarded, we may suppose that this
rernarkable event had some connection with the means: by .
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; which- the  sun’s.- heat s renovated. It7is e Teasonable
supposrtron that the sun at thrs tlme was in: the act of
Teceiving s more than usual accession of new energy And‘
the theory whrch assigns’ the mamtenance of the ‘sun’s
power to the plungrng of ‘co_emrcal matter mto 1t —-w1th
_that prodrgrous velocity, whlch grantatlon would meart a3
the forergn body approached to actual contact .with  the
solar orb ——would explam this sudden exhlbrtlon ‘of intérsi-
ﬁed light, “in” accordance ‘With ‘our " prevrous knowledge,

“viz; that « suddenly arrested motlon results in eqmvalent
heat.” (7) ‘ .

flff Component Parts of the Atmo.gphere --The"’a’tmosphere
may be treated of in ‘various ways, aooordmg to the nature
“of the aubject to which' it bears reference “Thus, we’ may'
regard it statwally, that i 18, at rest; or dynamwally, that is’
“tosay, in ‘motion. -Tts relatlon to the imponderable agencles"

- of heat, light; electrrcrty magnetrsm, and actinism, is another
way in Whlch to-view the atmosphere Or'again; as in the
_present’ instance, we may wrsh to speak of its chemlcal con-'
dltrons, and to ehumerate its eomponent parts. e

The air-is“composed ‘of four different bodies; whrch are
mzzed but’ generaliy beheved to be not chemically combined
““éach existing.as an mdependent atmosphere, penetratmﬂ
through the others to the greatest height, from which spéci-
~mens: for. analysts have been' brought -and’ bemg found in’
"thése & specrmens always in about the same proportrons as m'
the air at the-level of the [ R “

' One hundred parts of air consrstmamly of 78 or 79 parts‘
of nitrogen. gas--ca]led also :azote,~and ahout 21 parts of
=oxygen gas.” The. other. two chief ingredients are in’ very.
~small: proportions, as carbomc ‘acid_gas, about the ygy5th,
part varying to a little more or less ; and watery vapour, also,_
- very variable in- quantrty, but rarely exceedmg 1 part in;

100 parts of common axr LLE

‘_fg:'
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“The atmosphere. contains also minute: portions ‘of ‘am-
monia ‘and nitric acid, and occasionally of hydrogen, said to
be most manifested during thunder-storms. - 1t also containg
in the form of vapour a multitude of adventitious substances, '
in those injurious mixtures known as migsmata, the nature
of: which - can- hardly be investigated. ~And in the near -
neighbourhood of large towns there will, doubtless, be other -
temporary - ingredients floating “about, of serious conse- -
quence to, the health ‘and comfort-of the inhabitants, but
of infinitesiraally small amounit when compared with the

¢iowded quarters of humenity.©~ o0
** Atmqspherie Flecirivity.—Tho great gonstant fact zespect-.
ing stmospherie ¢lectricity is, that the eaith is always
becoming negatively cbarged, while the'air, or all conduc:

ing sibstances contained in it, is ab the same time pogitively
charged.  In fine weather this goes on without interrup-
tign, but it ig differént for different hours of the day. When'
‘the state of the ‘ajr is steadily observed. by sn insulated -
condvycting rod, we find that it is legst charged at eight in

* tho morning, and most chargod between cight and. o o
the evenipg. Tn foggy Weather the states are Teversed, and’
the air is generally negetive. During an actual shower the.
air is commonly positive, hut 'the rain-drops thowmselves,

when expmined, ao found to b inan opposite state. But

 during .showets, snd especially during thunder-storms, the
state is gonstantly chenging from one kind of clectricity i
the other.. The dense fogs which sometimes settle over a:

H

place, and lagt for hours, have usyally & strong negative

character ; snd their being thus highly charged with elec-.
tricity, segts to prevent them from being dissolved by beat

s0 readily as vapours generally are, for it has been observed.

that a cold fog entering & warm room Wwill ‘romain & con-

siderable time in the visible form. The "ordinary‘acﬁion"
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taking place upon the air will, therefore, render all floating -
clouds liable to become. negatively electric, especially. in
the ]ower regxons, if we suppose that it is at the surface of
the earth that the electricity is generated. = If other clonda
ﬂoat above, with & stratum of - dry, air between, these. may
become posltlve by induction, and thus -there will be an
opposition of states; among the clouds’ themselves, as well
as the opposmon between the lower strata and the earth.’
‘When the accumulatlon has reached a certain piteh, it will
be d150harged in some one- of the three fo]lowmg ways :—

If there is a commnmcatlon of moist air between the two
charged ¢louds, or between & cloud and_the: earth, it will
pass off quietly. by conduction, with or w1thout the deposi-
tion of moisture in, the v;slble form of rain, heﬂ OT 810V,
&c. Or, if thereis.a great movement. among the clouds
themselves, it may be neutralised by, convection. But-if
two contlguous masses are highly charged, and & dielectric »;
of very dry air lie between them, it will be dlscharged by
disruption in. the form of ‘thunder and - -lightning. - When
two clouds are mutua]ly dlscharged in this way, the whole
commotion takes place in the upper air, the lightning being -
faint and diffused, and the thunder always distant. . But
wheén a large mass of positive, clond hangs over the nega-
tive earth, and .when the intervening. air is dry, and -the
electric acx:umulatxon great, the . dxschalge bursts. forth
between the sky and the ground, and is ‘then the most
terrific -and -dangerous. - The- light has then the zig-zag
known by the ‘name of forked lightning, and it is apt t6 be
concentrated in some one spot, which is torn and scorched by -
the stroke. The thunderbolts which throw down or set fire
to hoyses, shiver trees, and destroy life, are of this character
All the effects capable of being produced on a small scale by
electrical jars and batteries are caused on a grand scale by
these thundery discharges between the cloudsand the earth.
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What is Ozome I—A summary of 0 our knowledge relatlve;

\to ozone may be thus briefly stated —-Oxygen ga.s is, sus-
"ceptlble of nndergomg a change, the ‘nature of wh1ch is.
almost wholly wrapt in mystery. It is capable of becoming’
odorous, corrosive, and - irritating when: breathed. . Its

- chemical action.is capable of bemg 80 ‘modified and in-
ereased, as that, whilst ordinary oxygen gas neither bleaches
nor corrodes silver, nor decomposes 10d1de of potassium, the
‘allotroplc or ‘second form of oxygen gas: will accomphsh‘
‘all these, and manyother. results peculiar to itself. Tt
‘will be found capable of removing the colour of sulphate
“of md.\go and other vegetable and animal colounngs. Al
‘this is due to the modification which ordinary oxygen. gas’
Thas tmdergone, and whlch is known aa it conversion 'mto;
ozons. ‘
Electnclty in the gir'is beheved to be one of the chlef
‘agencles in the production of ozone, ~,
‘Ozone is modnoewably beneficial in rapidly removmg the:
‘bad odours which-arise from'the decomposition of animal
-and vegetable bodies. 1f the temperature be high, and very :
‘little ozone be present in the air, decomposxtmn will take:
place on every side, charging the air with diseasé and:
.death.  But ozone, though so very useful an agent, may:
‘become injurious when present in the air to any . great:
‘excess, by its irritating effects on the sensltwe air passages:
‘of the throat and lungs. . -7 | ot ek
- As an ozonometer, the observer may obtam test pa.pers,
from several makers, which may be hung in. the open
air,but sheltered from the sun and rain. . According as.
‘ozone i8 present in the air, in greater or less abundance, the.
test-papers will be coloured with varying shades of blue.;
The mtenmty of these shades of blue may be measured by
‘comparing them with a graduated scale of: twelve: tints,
‘which may be obtamed ‘together thh a packet of the pre-.
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pared shph o paper from Messrs Casella, 23 Hatton Gar-‘
den, London (E.C), at & cost of 6s. 6d. .. . .

If the observer wishes to try t the expenment of preparmg :
hxs own test-papers, they ; may be made thus i

200 parts of distilled water, . o
= *10- ,, " starch; e fads
. *’; "‘12\';'?"”; 1od1de Of Potagslum,

Whlch should. be boxled together for a few seconds and thm :
strips of. bibulous paper should be dipped into the golution;
and when dry, they will be ready for use. . If there be any
ozone present- in the air, it seizes om. tzhe potassmm-the"
blue colour lefy bexpg iodide of: farina. . It will .be as well’
© to keep Qhe strips of prepared paper. (wml wanted fpr nse)
in a box or drawer, dark and dry. -

- Meteoric Stones, or® Agrolites: -v-—’.l‘hese aro solid semi-
metalhc substances, whlch fall from the atmosphere..: The
larger stoncs have been seqn g8 luminous bodies, ;oving
with: great veloeity, descendmg in oblique directions, and
frequently with a loud, hissing nomg, resembling that of a.
morfur-shell when projected from a piece of ordnange ;.they
arg sometunes anrroun&ed with & ﬂamq, tapem;lg off to a
narrow gtmam at. thga hmder paxt, and gre hea.rd to explode,
and seen-to fly in pieces.” Of gourse these appearances have
been gbserved most frequently in the night ; but when the
stones have. fallen in the day-tune, only the mport and
showet of $tqries have heen noticed. - ,

~The same meteono mass has often. beeu se«;n Qver ) great
extent of country-—wm some- instances, 100 rmles in brea.dth
and 500 in length, which implies ' that-they must have
had & great elevation.. Tndeed, from various calculatwns, it
appears that. during the time that they are visible, their per-
pendicular altitude is generally from 20 to 100 miles; and
their chameter bag, in some instances, been estimated to be
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to us from them form but a very small portlon of the1r t
bulk, wh1le the mam body holds on 1ts way“through the ;
heavens ; ' L
- Such-falls have: happened in" cloudy 88’ 'well‘ as m“ clear P
weather, which .leads to the belief that they are whollyu
unconnected with'the state’ ‘of the atmosphere Fls
+“The"most’ remarkable ‘circumstance’ respect1 g‘them 1s, ,
that'they mvanably resemble each other in‘certain marked
’respects, of external® propertiess ‘and’ chermcal composrtxon,‘ F
s0 as to render 1t -possible for a mmera.logrst or a’chemist to: "
‘Tecognise thent with certainty, even thoughhe has not: beem
informed of their origin and fall - They mvanably contam ‘
dmsemmated throughout their substance, an alloy of iron a.nd ;
i-mckel ‘which, it is'believed, has never yet been dlscovered*
among the productmns .of our-earth.This’ alloy variés'in
‘the proportion. it bears ‘to the ‘earthy-matters, bemg some-x'
times’ scarcely to be recognised without the aid: of .a: micro-:
scope, and ab other. times forming more than ' one-half. g_ot ’
the stone.. They are generally coated on the 0uts1de w1th a
thin black incrustation ; - and ‘indentations_may. often. be:
Tnoticed; 8s though the mass. had been 1mprw6ed W1th the
"ﬁngers oy i s R R
+:2 These. constant characters, as respects both their. fall and
their ‘chemical and . mechanical i composition, amchoate a
‘common origin, and have given rise to numberless theories to |
account for their phénomena.  Some have attributed them to;
‘terrestrial, and others to lunar voleanoes. . But if our earth’s
‘voleanoes: had’ anything to" do; with; them, we- could not;g
-*have avoided noticing: the coincidence_of . the_ one:with theq;f
»other -and‘there is, besides, a . waut_of: sumla.nty betwéen
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meteonc stones and: ordmary ‘volcanio exuvme gAmi as to
theu- oommg from luna.r volca.noes, the theory mlght be

R

stones whrch come to our ea.rth 8 surface, but these ere, pro-
ba.bly, only a very sma]l part of the masses from whlch they
descend and since we experlence a. shower of these stones
every few months in some pa.rt of the World, 1t is ebkul
that, at this rate, the whole mass, of, the» moon would won
be shot away : i
With reoard to the theory of these bodles havmg formed»
Cin our own atmosphere, there xs one prmclpal obj eotlon, ylz.;
that the velocdty mth whlch they stnke the earth, A8 ¢ shown‘
Dy .the depth to. which- they have. sometimes penetmted,‘
indicates their hawng fallen from hexghts far exceedmg ‘the
limits of the terrestnal atmosphere. o0 3 ATER D
The remaining theory. is the one now genemlly sccepted
viz, that they;are terrestrial comiets, or .detached portions
of solar comets. ' And the periodicity of thexr ‘occurrence
favours this: 1dea. “The' second; week in- August a.nd -the
begmmng of N ovamber, are the periods in each' year when
these meteoric falls seem to be most frequent, plemly indis
cating- by their regula.r recurrende; that our earth:is thep
pe.ssmg near the line of the annual orbit of a large oom-
pany of these comets or miniature planets. o
_They all 'appear, 6n exammatlon, to have- nndergone the
actlon of fire, through: violent collision with our atmosphere.
~It is” recorded that & meteoric 'mass. fell ‘at:Agram’ in
- Hungary in 1751; welghxng 71 pounds. - But the:largest
and heav1est ever knqwn fell in Mexlco, and was oomputed
to ‘weigh' about 15tons ! G
" Our Earth Internad Hcat —« The' Monkwearmouth eol-
hery reaehes a depth of 1800 feet below the surface’ of the
ground ‘and’ nearly as much below the level of theisea.”
“«'Theobserved  teinperature of the’ strata at’this depth
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- agrees; closely with what has been a.scertmned at ‘other
places, showing that the,increase of heat takes place at’
the rate of about: 10° (Fah,) for every 600 feet downwards
vertically from the surface. . Assuming, then, the tempera-
fure of subterranean fusion to be equal to 3000° (Fahr.) and
that the heat" goes on increasing uniformly. (wlnch ‘however,
is not quite certain), then the thickness of the film separating
us from the fiery ocean- beneath ‘will be about 35 miles,—~a
j;thrckness which may fairly be represented by the sZin qf a
‘peach; as compared w1th the body of the frmt whmh 1t en-
closes " i
.'The above statement was addressed in 1863 to the :
Bntlsh Association, by their. Pres1dent Sir W. Armstrong..
-But -this theory of increasing heat at greater depths be-
low the. earth’s surface is a.ltogether acouted by Sir John
Leslie (a Scotchmsn of serentxﬁc emmenee), in & work pub-
lished as late as 1860. . Sir John accounts for the increase
of heat in deep. coal-p1ts solely by the number of lamps
used by . the miners, and by the difficulty .of introducing
fresh cool air from the surface. ' He even goes so far as to
assert that the contrary is the case-mmntammg that if one
of these very deep shafts were left open and not used for a
considerable time, and then’ examined, -greater cold ‘would
De found at the bottom of the shaft, than the mean annual
temperature of the au' .at . the™ surface of the ground
above. - o
-1t was also urged by the supporters of Sn- 3J ohn I.eshe 8
theory, that the running water at the bottom of . ‘deep mines
was ‘always colder than the air at the same place. :: i This
would have been a powerful argument indeed, if . it could
have been shown that the water at the. ‘bottom of a deep
coal-pit found its way thither from a still lower point; well-
mg up from the bowels of the earth. - As, however, there
can be no doubt that the water had flowed' dmpnwards from




68 : FACTS AND THEORIES.
‘points nearer the siirface of the ground, its colder’ tempe:
‘rature (if it is to prove anything) rather mlhtatw ageinst
‘Sir John Leslie’s idea than'in favour of 1(: But who ahall
declde when these two doctors dlsagree? e
- Relatio, of Climate o Organic Develq:ment —-(From Scoi:-
-fem and Lowe's Practical ‘Meteorology.)—*Even in the
rnarrow mglon of European travel’ the mtelhgent observer
will not’ fail ‘to’ see distinctive’ physmtmoxmes Passmg'
from the cold green sward and modest vegetation of our own
isleg to-the Mediterranean shore, a striking change in the
aspect of nature moets the eye. The sturdy oaks and elms
- of our own. forests d.lsappear ; the absence of smaller gmsses
Yemoves the green carpet of our meadows ; tall graminaces
spring up'; the aloe and the prickly pear bespeak a mixed
‘condition of heat and dmught and the date palm; barely
‘apclimatised there, gives'some faint notion of what' the
characteristics of & tropical forest must be.” It would' be
‘an Bnterpnse worthy of a "great artist, says Humboldt, to
study the' espect and: character of ‘all these vegetable
groups, not - merely in hot-houses or in the descriptions of
Lotanists, but in their native grandeur in the tropical zone:
How mterestmg and instructive to the: ]andscape pamter '
would’ be a work wlnch should present to ‘the “eye,” first;
'separately, and then' in" combination’ and ‘ contrast, their
leading forms! :‘How' plcturesque ‘is* the aspect of tree-
ferns sprea.dmg their delicate fronds above the laurel-oaka
of Mexico, ‘or the groups -of- plmntams overshadowed by
_ ‘arborescent grasses ! It'.is the artist's. privilege, havmg
‘studied these groups, to analyse them; and' thus, in his
hands, the | gra.nd and -beautiful forms: of nature: ‘résolve |
‘themselves into ‘2 few simple “elements. - But when the
meteomloglst has'exhausted his knowledge in laying ‘out
climatic groups ;—when he has placed in correlation condi-
tions. 1dent1ca1 in-every - respect, as he 'may. think—the
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growth "of vegetable forms demonstrates his: mablhty to
comprehend many, hiddén secrets in nature . .which_ their
delicate organisation reveals. . Thus, European . olive trees
grow luxuriantly at Quito, but they .bear neither  fruit
nor flowers ; and a similar remark applies to walnut . trees
and the hazel inthe island of Mauritius.: In India-the
bamboo flowers luxuriantly ; but in South Amenca,—where

it: grows equally well,. so_far as general wgour can’‘be

Judged by its appearance,—so rare an event.is the flower-
mg of the bamboo, that, during’ a four years’ residence
in South America, Humboldt was only able to obtain blos-
soms once. But,. perhaps, the most remarkable example
of luxunant growth, without mﬂorescence, is furnished by
the sugar-cane. The West Indies have come to be considered
the region, par exéellence, of the sugar-cane ;. yet : it seldom
bears flowers there,. nor, indeed, does it on any part of the
Amenoan continent,—thus affording a strong presumptxve
argument in favour of the theory - whrch asserts that no
variety of the sugar-cane is indigenous to the New World "
In all these so-called freaks of nare, there are subtle

mﬂuences at Work wlnch baffle our most, cunous research’ :

for the present time at least and must for ever commend to
_our admiration the wrsdom and: power of “Him ;% which

doeth great thmgs past ﬁndmg out yea, and WOnders wrth- _

out number.” :

The Atomw Theory—Heat nght Electnclty, &c -—-Much
as,we have yet to learn respecting these agencies,"we know
enough' already to infer that they cannot be: transmitted
from the sun to the earth, except by communication from
particle to particle. Not that the term * particles” need be
understood in the sense of the atomist. Whatever our views
as-to the nature of Qartxcles, we’ must conceive them to be
~ centres mvested with surrounding forces.  But we have no

reason to- beheve that these centres are occupxed by solid




70 3 PACTS AND THEORIES.
v

cores ‘of lnd]VlSlble, mcompressﬂale matter %sentmlly d;s-,
tinct from force, "’ n g
- And why encumber our conceptlons of matenal foroes‘

with this needless imagining of a central molecule 7  If we.
retain ‘the forces and reject the molecule, we have still
every property that we can recogmse in ma‘tter, by the use
of our senses or by the aid of our reason, ~ Viewed ‘in th.ls~
light, matter isenot ‘only a thing subject to force, but lsf
1tself composed and constituted of force. ~ i
-~ The Dynamical theory of ‘heat is, perhapa, the most 1m—‘
portant dxscovery of the' present century.’ “'We now know:
that each” Fahrenheit degree of tempemture, in a pound of
water, is equivalent to a weight of 772 pounds lifted one‘
foot high, and that these amounts of heat and power ar¢
reciprocally convertible into one - another. Thxs d;scovel'y'
may be. assigned to the present century, because it is iny of
late that it has been indisputably settled, "But if we se@rch‘
back for an earlier conception of the identity of beat and
motlon, we shall find that sumlar ideas have beqn held be-
fore, though only in a clouded and undemgustmted fqrm
In'the writings of ‘Lord Bacon, we find it stated that heat
is to be regarded as motion, and nothmg else. I dilating
upon this subject, that extraordinary man shows that he had
grasped. the true theory of heat, to the fullest extent that wasg
compatible with he state of knowledge exlatmg in his day:
Even Aristotle (8. 350) seems to have entertained the idea,
that motion was to be -considered as the foundation and
cause, not: only of heat, but of all other manifestations i in
matter.- And for aught we know, still earlier thinkers may
have held the same views, In this age of pmctlcal experi-
ment, superadded to close reasoning, we have proved that
many of ‘their guesses on the suh]ect of‘heat hght motlon,
&e were actually flashes of truth, -

v § mpmzdemble.d gents or Forces—These expnessmns are now
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applied frenerally to indicate the eauses, whatever they may
be, which give rise to the phenomena of heat, light, electri-
city, and magnetism ; and we. must now ihclude actinism,
or the radiant influence of the sun, to the operatxon of which
photograplnc pictures are due, and which is beheved to be
the chemical agency of a portmn of the sun’s rays. | -

.. The 1mponderable agents have always presented a field of
‘great ‘interest to the student ; and more especially is it so
“at this present time, seeing that it is the tendency of modern
-philosophy to refer, all. these agencies or. forces to ‘various
modJﬁcatxons .of one grand cause. .

The correlatlons ‘between' light and heat electnclty a.nd
magnetlsm, are so mt1mate and so well marked that it isim-
“possible to avoid the conclusion that they. must s]l be due to
1amod1ﬁcatxen of one common agent. We may say that thls
grand cause is motion ; and it may be that we shall never

reach a higher. step in.our search T natures “ causa

i causarum” than that we have now attained. Must we, ‘then,
‘at one step, pass thence from the regions of the matenal to
those of the spiritual—from matter to mind and will? ; At
our present stage of knowledge We show the huthty of
true wisdom: by sllowmo thls questlon to be answered
' aﬁ‘lrmatlvely
* . Theories 're@ectmg L«ght—There a.re two aspects under
\Whlch hght is now regarded—either as being an emission
of material partwles from the luminous body, or as- undula-
tions of & very subtle medium (ether) which fills all space,
" and’ communicates - vibrations from the solar dlsc to the

: earth or other planetary bodies, by an uninterrupted series

of waves,” Whichever theory.is adopted, whether of partmlee
_.or. waves, certain * general > truths : will® remmn the : same.
Every partlcle or wdve of light is emitted in straight lines;
and from every point of the luminous body these particles
.or: waves .are thrown off in"all directions.: - Under both
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theories, llght is subJect to two great ]aws viz., the law of
“Refractwn, ‘and the Jaw of Rcﬁec'wn “A ray of light is said.
o be refracted, when. its course is diverted from a straight
line by entermg gome denser medium ; and it is said to be
reflected, when it is thrown back by any body on which it
/falls In order that a ray may be refracted it must enter
& Jaore or less transparent body, such as air, water, or glass;;
and to be reflected, it must strike upon bodies through
"which it cannot” penetrate, such as bright: metal, when,
instead of being transmitted, it is thrown back in whole or
‘in part. = The beauty of the visible creation is almost
-entirely the result of refraction and reflection. * The refrac-
tion of the atmosp'here diffuses the solar. light throughout
Jthe sky, renders the transition from day to night, and from
mght to day, gradual and pleasing, and nges infinite variety
to every hue and tint. In like manner reflection, by its
" more or less perfect character, gives tone and beauty to
what would otherwise be a dazzhng multlphclty of i images,
.ora monotonous sameness in the dJﬂ‘usmn of hght a.ud
colour, :

- Colour of the Atmo.s;phere —On ascendmg to the top. ofa
“very high mountain, we find that, the sky, even in bright
daylight, has lost very much of the blue tint which we
‘generally observe when we gaze upwards from a lower level
From this it appears, that were there no atmosphere sur-
rounding our. planet, the heavens would be intensely black'
at all times, whilst the heavenly bodies Would be 80 many
‘brilliant points set in the deepest shadow. The air, how-
ever, diffuses and reflects the sun’s rays-of light, so that a
pomon of them is received from every part of the sky,
causing a general illamination of the entire vault of heaven.

This reﬁected light ought, as we should at. first suppose, to
“be always of & whitish charatter, like the light of the sun
‘made very much fainter. But we find that the sky, when
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very clear, has a'strong blue tint, which deepens into black"
the higher we ascend a lofty mountain side.: This blueness-
arises from the peculrar action of the atmosphere upon .
hght If any solar beam pass through a great thickness of
air, the red. will be transmitted -the most readily, and lost
to our vision, whilst the blue is resisted and reflected ; and
from this cause it is that the reflected rays of the solar light -
have a bluish tinge instead of being pure white. The red
.trnt that' we- sometlmes ‘see in the sky i’ caused by the -
passage of the sun’s rays through a more than usually dense
medium of air. This appearance, when -seen at mid-day; .
betokens, much moisture in the" air, and is. generally thie -
precursor of wind a.nd rain. But the same ruddy illymina-°
tion at sunset or sunrise is caused by the multifold thick-.
ness of atmospheric air through whrch the rays are obhquely
transmitted along the surface of the earth. .~
G’au.sa of Tmlzght-—Thls is the effect of refmctlon, the
air causmg & portion of .the sun’s hght to reach the earth -
‘by an angular course, when the sun is.below the observer’s -
. horizon. It continues until the sun has ‘descended: 185 o )
for about two hours after sunset in this country. i .0 o7
‘ C'ause of - tiw 'Rainbow.~This beautiful collectlon of
colours is, owing to a comphcated reflection and decom- ,
posrtlon of the- sun’s ray in pa.ssmg through the drops of
rain. It appears when the sun is unclouded, and rain is
=falhng in the opposrte quarter of the heavens, and requlres
that the aobserver. should be placed between the sun and
the shower to be acted upon. ; When a ray of. light enters
a drop of rain, it is immediately decomposed into the pris-
‘matic colours’; and on reaching the other gide of the, .drop,
they are partly transmrtted and partly reflected, and thrown'
‘out at the same side as’ that at which theyentemd when
'vthey emerge in the coloured state, and are visible, - In the
brllhant or pnmary mznbow, the v101et stnp is the lowest
; v e
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~down, or on the inner side of the ﬂlummated arch, and the
red is on its ‘outermost edge.’ “When a secondary rmnbow
appears inclpsing the primary one, it is the.result of double
reflection; and therefore is less brilliant. - In a very stormy
sea, with the sun' shmmo on the; broken’ ‘waters, showers
of spray are eometlmes tossed upwards by the action of the
‘wind; when the rays of the sun. produde inverted ra.mbows,
of Wh.lch more than' twenty- ‘have often been seen at the
same  moment: - They cannot, however, be compared for
‘brilliancy, ‘with the. ordmary ‘rainbow, bemg very: famt
~and ‘but: rarely congisting of “more thantwo’ colours viz,
“yellow on. the 81de towards the eee, and pale green~ on the
other side. Re
-« Actmwn 2 cmd thc “Aotmw Rays -—These expressxons
are very much inuse now-a—days but though photographers
“aund medical men may attachto them a correct and definite
meaning, it is probable that many persons-have only & vague
ldea of what it is" ‘they-wish to express when they use these
terms, A’ few sentenoee may sufﬁoe to glve an outhne of
the’ Actinic theory. -
1t is well known that the soler hoht is mede np of seve-
) ral coloured rays, '80. blended a3 to- appear white or colour—
“less. Thus we. epeek of seven pnmary colours, meemng
that by the ald of a’ prxsm we can decompose the sun’s
,hght 80 as to produce -geven deferentIy coloured reys. = Tt
appears, however, that it would be ‘more correct to spea.k of
~only three pmmary oolours, viz., red, yellow, and blue; .and
' to treat the others, viz, v1olet 1nd1go, green, a.nd orange,
mlncrhng of one or other pelr of the three. pnmery colonre.
" Red, yellow mul blue, then, are the three pmnary colours.
Eech of these is proved to have & certain province, and to
: produoe cextem effects, dmtmct frOm the other two thue :
The red is the heatlng éy: T
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* The yellow is the lyminous or visual ray :

. The blue is the ohemical or actinic ray. .

- These several effects will be more or less mtenslﬁed or
' blended together, according to the degree in’ Wluch a.ny one‘
ray prevails over the others. :

‘We may sum up the chief points reaardmg the chemlcal‘
or actmlc influence of solar light as follows :—

% The rays having different illuminating and caloritic
powers, they exh1b1t dlﬂ'erent degrees and kmds of chemi-
cal action.”

. IL"“The most lummous rays’ exhiblt the least chernical
actlon on all inorganic matter.” The least luminous and
non-lummous rays manifest very powerful chemrcal actron‘
on the same inorganic.substances.” - H :

IIL “The most luminous rays mﬂuence all substances
having an organic origin; particularly exciting vital power.

- IVi “Thus, under modifications, chemical power is traced
to every part of the prismatic spectrum ; but in some cages:
this action js poslhve,—-«ccztmg, and in others negatwe,'
—depressing. - 1
V. “The most luminous rays are proved to prevent all
chemical change upon inorganic bodies, though expoaed at’
the same time to the influence of the chemical rays.” ’

VI “Hence actinism,—though regarded as only a phe-
nomenon different to hght -really stands in dn'ect antaoon-
xsm to light.” :

~VIL« Heat radiations produce chemlcal change, m v1rtue ‘
of somé combinéd action, not yeb ‘understood.” " _

'VIIL «Actinisin (ie., the blie ray “and its sha.des) is
necessary for the healthful germmatmn of the seed. = Light’
(the yellow ray. and “its compounds) is required.to exoite’
the plant to decompose carbonic¢ acid. - Caloric (the red:
ray and its shades) is necessary for developing and carmngf
out the réproductive functions of the plant.”.

g
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IXL Phosphorescence is: due- to actlmsm, and not to
lwht g S 3
X Electncal phenomena are qmckened by actmxsm, and
retarded by light” . :

The. forégoing summary of act1msm is. taken from a
txeatlse on. photocraphy by Professor Hunt

CON CLUSION

Use of Metwrology Tt would be qmte a mlstake to
imagine, that the study of meteorology must necessarxly be
a mere source of amusement for the rich and the idle.  Wa
have seen how a knowledge of the hygrometer (dry and wet
bulbs) may be turned to good account, both in hot-houses-
and in sick rooms ; and that the hygrometric condition of
the atmosphere 'is really a far surer guide than even the
barometer, in judging as to the near approach of rain. ' And so
of the rain-gauge,—it is a valuable assistant in the _manage-
ment of out-door plants a.nd crops, as well as in the con-
struction of tanks and reservoirs, for the regular supply of
water on a large scale.. The observer may see. how beneficial
is even a passing. shower to growing plants when he remem- -
bers that one-tenth of an inch of rain; in his gauge, Tepre-
sents a deposit ofabout; fprty hogsheads per acre.

Or, to take the'solar maximum and terrestrial minimum

thermOmeters —the one will shew the necessity of screen-
ing delicate ripening fruits, in' the hot-house, from the dry
glare of the mld-day sun; the other will forewam the
observer, to guard his tender phmts from the chﬂhng éffect
of heavy dew and hoar frost. REIR

. 'All these instruments just named, dﬁTer from the baro-.
meter in the mode of their indications, in that they warn us
of the present hour ;. whereas, the barometer gives us notice
of general changes, which may require 8 week  or-more: for.
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theit “fall development ‘We might, therefore, call the

barometer the gedman’s’ weather-gauge, rather than the
landsman’s ; the more 80, as its movements ‘are indicative
not’ of moxsture but of pressure, that is, not of ram, but of
wmd. “““
' Calendar of Nature;“ Every meteorologrst (Mr Lowe
says) should endeavour, as much as possible, to record the
arrival ‘and departure of ‘migratory birds ,—the dates ‘on
which trees open:and lose their leaves,—the first appear-
ance of such insects as caterpillar-blight, ;" &c. ‘In regard to
trees, however, it may be necessary to remind the observer
that he should ta.ke one individual of a species, ag the sub-
Ject of his observntlons, say a Beech or a Lime, and not mdrf-
ferently one ot another in successive years.. “For different
individuals of the same species will come into Jeaf at ¢on-
srderable mtervals Thus, ong beech will precede its newh-

bour -beech ‘in the openmg of its leaves by ten or even‘

ﬁfteen days, though growing side by side.

~"This calender of nature should be entered mto the meteor-

ologxcal book, in such a way that one page may ! serve a8 e

- record for imany 'years, It mlght be headed “ Sprmg page,”

‘and “ Autumn page,” and occur, the one between May and
June, and the other between November and December o
L Every observer who, for & series of years, pursues such
& course of observation,” will find that he has done some
good to his kind Andif’ any method could be’ devised

for brmgmg ‘together sach a body of observatxons throucrh-,

- out the kingdom, they. would form a valuable’ mass of facts
for' the naturalist and -meteorologist to generahse upon.”

Stich a method has been contrived by Mr. Symons, and is
being - carried out by him, with the" aid of ‘a’ thousandi
obeervers, distributed throughout the three kingdoms. '~
. Law implies Mind (From the « Bndgewater Treatlses”)‘

~Though &t présent comparatlvely in "an’ infant ‘state,
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the science of meteorology."is. no doubt-as capahle .of
being - accurately reduced - to- certain great laws,::as- the
sciénee of optics, acoustics, or astronomy, if only our obser-
vations could be as continuous and exact as the observations
which have led to the construction of the other sciences.
‘And the- difficulties to be overcome in finding laws which
shell be of umversal apphcatlon, over 80 wide a field as that
,embmced m meteorology, should rather tend to mcrease '
system so grandly complex ‘and yet so all-suﬂiclent for the
minutest details. Now this connection: between the laws
of the: material world -and an’ Inte]hgence which precon-
celved and mst1tuted the laws, i8 not only the belief of the
untutored mass of. ma.nkmd but has struck no less forclbly‘ :
those who have studled nature with the, more systematic
attentmn, and w1th the pecuhar -~views which :belong to
science. The laws which such persons study seem, indeed,
most natura]ly to lead to the conviction of a Supreme Intel-
ligence, which oncnna]ly gave each law-its form. What
we call a law is, in truth, a form of expression, mcludmg a
number of fa.cts of a hke kind. . The facts are separate;
but the unity of view by which we associate ‘them—the -
characte1 of . genera.hty and.of law——remdes in'those rela-
tions which are the’ object of the mtellect. The law when
orice apprehended by us, takes in- our mind the place of the
facts themselves, and is said to govem or determine them,.
because it detemes our antlclpatmns of what they will
be. But we cannot, it would seem, receive a law founded
on such mtelhglble relatxons, a8 bemg 1tse1f able to govern
and determme the facts themselves any otherwise than by
supposing also an-intelligence, by which these relations are
contemplated and these consequences realised and provided
We cannot then represent t6 ourselyes the universe
as governed by general laws, otherwnse than by snpposmf{
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_&n’intelligent :and : conscious Deity, by.whom, these laws -
+.were - originally contemplated, - established, and.. applied. -
Thrs perhaps will appear more. clear, ‘when it | is. conmdered ;
that in every branch of - physrcal science, be .it: astronomy‘;
. or. meteorology, or. the like, the laws of which we .Speak are. -
_often of an abstruse and. -complex kind, dependmg upon’,
latlons of time,, space, number, and .other propertles

These relations -are often - combined 0. ~variously and so
cunously, that the most; subt]e reasonings and calculations .
“which we can form are’ reqmsxte in order to trace their.
“results.” Can such laws be'.conceived to be. instituted
w1thout any exercise of knowledge and intelligence ?  Can
material objects apply geometry and calculation to them- -
selves ? - Can the lenses of the eye, for instance, be formed
and adJusted with an éxact smtableness to their: refractxve
powers, while there is in the agency which has formed
them no consciousness of the laws of light, of the course of
rays, of the visible pmpertres of thmgs ? This appears to be
altogether inconceivable. Every partlcle of matter possesses
an almost endléss train of properties, each acting a.ccordmg
- toits pecuha.r and fixed laws. For every atom of the same

the same. This constant and preclse resemblance—thrs
. vanatron, equally constant and equally’ reoular—suggests
irresistibly the conception of some cause, independent of
the atoms themselves, by which  their similarity and dis-
similarity, the agreement and différence of their deport-
ment, under the same circumstances, have been determined.
Such a view of the constitution of matter (as was remarked
by Herschel in his “ Study of Natural Philosophy”) effec-
tually destroys the idea of its eternal and self-existent
nature, “ by giving to each of its atoms the essential char-
acter at once of a manufactured article and asubordmate
agent” Clarke, the friend and disciple.of Newton, most
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strenuously urges the same truth that “all things- whmh
we commonly say are the eﬁ'ects of the natural powers of
matter, and laws of motlon, are indeed (1f we will speak
stnctly and - properly) the - eﬁ'ects of God’s: actmg upon
matter eontmua]ly and: at every moment elther imme-
dmtely by Himself, or medlately by some created mtelh—
gent being. - Consequently, there i i no -such thmg as the
cause of nature or the power- of nat mdependent that
is,.of  the effects produced by the’ w111 and prov1denoe of
God. . And Duoald Stewart has adopted and ﬂlustrated the
same opunon quoting ‘with” admiration- the we]l-known
passage of Pope conoermn,, the d1v1ne agency, wlnch

i “ Lives through a]l hfe, extends tlmough all extent,
Spreads undmded operatea unspent.” L




POSTSCRIPT.

 Casella’s Mercurial Maximum Thermometer. (See page 28).

FroM recent trials and on careful consideration, Iam induced
to give the preference to this maximuwm thermometer, and

for reasons which shall be stated :— R

~ For ‘use on ship-board, for . mountain’ travellers,” and

tourists generally, and also for medical and scientific inves-

tigations, in which refinement and exactitude are necessary,
the indicating portion of the column should not move back-
ward or forward under any’.change- of position; and for
such uses it is obvious that no other maximum is calculated.

Mr Casella has so much improved upon Phillips’, principle,

as to have perfectly succeeded .in an arrangement of this

iGstrument suitable in-every particular for these purposes.

He has abolished the small bulb at the vacuum end of the
. tube,"and so contracted the bore, that a swift motion -must
e given to the instrument, in order to move the indicating
portion‘of the mercury, and bripg it back to its place, i.e,
to within‘half a degree o so of the main column. . L

Tt should not, be overlooked, moreover, that this ' maxi-
mum, when made for ordinary registration in’ a stationary
‘position, admits of the index-portion of mercury being set
easily and-accurately, without even the trouble of moving
it off the nail.- Ifind, too, that in Casella’s hands this ther-
morneter has been-so constructed of -late years, that. 10
allowance has to be made for the “ air-speck,” and that
travelling does not put it out of order.

' Seeing, then, that it perfectly answers all tlie purposes to
which any other can be applied, ‘and may also be used
under several circumstances for -which- none ‘of. them are
e Heable, Tmust give my verdiot in fuvour of Casella’
maximum. S et LR AL T. M.




: If wcdwuiét]w Wmdnnto Thrw(}la.ssa and call them “ Mont Wester-

lm 2« Dry Wcstcrlm, and “G'old Easterlm, 'ﬂw aooompanymg
Tablc will; show. the Amaga Number of Days bdongmg to each ;

Mean Monthly Fall qf Sw Years (1860—1865),

Feb, [March| ApriL| May. | June. .ﬁxly. Aug | sept.| ot | Nor. Dec. 15

1509 383 265 |2:07| 2201317 |277| 403|369 | 443|395 | 5:26|.
' © Mean Annual' Total (43 69'1?&11 mInches.
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--The. followmg Hygrometrical Tables are-not intended so

much 1o help in’ ﬁndmg the Dew-pomt as -to- glve the;

Z_»:amateur observer an apprommate idea of the- degree to’
;fwhlch the air is « saturated w1th mowture, 7 ta.kmg 100 to‘
;represent complete saturation. |

For finding the dew—pomt the observer had ‘Qetter ta.kev

';;the small amount of ‘trouble’ mqmred by the use of the_}
o« Table of Factors,” given on an earlier page. '

' But when the observer’s dry and wet bulb thermometers l

‘jglve, 83. theu' read.mgs, some’ intermediate | 'point between'
“the readings supplied in these; columns, he will readily find
1;the amount of saturation by calculatmg the proportmonal‘i
mcrease or decrease, in accordance with thé column headed
Less Satumtlon, for an mcrease of 1% in dry” cn b i

;
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Tables (See end of the volume,)
N 0.’ L. Strathearn Winds,
"'No. IL Six years of Barometer,
No IIL Seven years of Thermometer, ..
" No. IV, Dew-point and Saturation, "~

~—— of the ground,

~—0of deep mines and spnngs, [
—of the Arctic Regions, '
—— of oted places, Table of,

~—— Ineroury better than alcohol,
—— where to place them,

«— manner of observing them,
Tornado, L.

Twilight, cause of,

Tyndall's (Professor) t.heory,
Typhoon,

Use of Meteoroloy,

Veloclty of Lxght

— of Sound,

— of Wind, -

Vermer, 1ta form and use, .

Wmds how they modxfy hest, .
— in Stmtheam. (See Table L) -

. Zero, above and below,
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