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§ ANEROID BAROMETER.

from the eircumstance of the tube and mechanism being
generally inclosed in its case, and concealed from ob-
servation. DBut the immediate object of the following
prefatory remarks on barometers in general, is to intro-
duce the explanation of a new prineiple; viz., the employ-
ment of a Vacuum-vase, instead of the column of mercury,
or any other fluid. History teaches us, there was a time
when, even to contemplate a vacuum, would have been to
condemn the philosopher to all the horrors of persecution ;
and we are informed that Galileo dreaded the evils to
which an investigation of a vacuum would have exposed
him. It is recorded of this great mathematician, that,
whilst residing at Florence, he was applied to on the ocea-
sion of the Grand Duke's having sunk a deep well, who,
when he found that the water would not rise to the top,
sent for the philosopher to explain the mystery. Galileo
observed that the column of water rose in the pump to
about thirty-two feet, and that all attempts to raise it higher
by means of the sucker were useless. He therefore concluded
that the sucker was not the cause of the water’s rising to a
given height, as was the opinion at that time, but that
the vacuum which was produeed by the exhaustion of the
air from the tube of the pump by means of the sucker,
occasioned the water to rise to a certain height, from a
pressure on the surface of the water which was in the
well.  From this, it iz evident that Galileo was aware of
the pressure of the atmosphere on the external surface ;
and this pressure founds the principle of the barometer,
Through fear of persecution, however, Galileo kept the
diseovery to himself until his latter days, when he made
it known to his pupil Torricelli, to whose indefatigable
exertions we are indebted for the whole theory on which
the invention of the barometer rests. Torricelli found, as
his master had communicated to him, that the atmospherie
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pressure on the surface of the water would support a
column of water, in a tube closed at the top, to the
height of about thirty-two feet; but being sensible that
such a column would, from its height, be very ill caleulated
for conducting his experiments, he coneluded that, as a
column of mercury was nearly fourteen times heavier than
one of water, he could, by employing the former, very
greatly facilitate his research. In the year 1643, he aec-
cordingly took a glass tube about forty inches in height,
and a quarter of an inch in the bore. Having sealed one
end by the force of heat, he filled the tube with mercury ;
then plaeing his finger at the open end in order to secure
the mereury, and inverting the tube, he plunged the
extremity, thus secured by his finger, into a cistern con-
taining mercury, and having a certain quantity of water
upon its surface. Having passed the open end of the tube
through the water, and below the surface of the mercury,
he withdrew his finger. Upon this, the mercury in the
tube instantly fell to about thirty inches above the sur-
face of the mereury in the cistern. On his raising the
open end of the tube until it beeame level with the bottom
of the water, the mercury instantaneously sank entirely out
of the tube ; while the water, with the same rapidity, sprang
up to the #p and oceupied the whole of the cavity. 1t
would, of course, by the laws of specific gravity, have risen
to the height of about thirty-two feet, had the tube been
sufficiently long. Torricelli then eclearly saw that the
columns, both of mercury and of water, were supported
from the same cause, namely, the atmospheric pressure.

He next altered the shape of the glass tube by bending up
the lower and open end.
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This is the figure of the present tube, as we have it in the

Wheel Barometer.

Fig. 1.

TorriceLLiay Tupk

After the publication of Torricelli’s
experiments in 1645, the field was
opened to all philosophers for the
practice of every experiment to which
the barometer is applicable. Torricelli
did not live long to enjoy the fame of
his discovery, and died at an early age.
To enter into an account of the nume-
rous experiments of distinguished men
with the Torricellian tube, would be
extending the limits of this paper beyond
the object proposed. It may be suffi-
cient for us to know that the principle
remains precisely the same. By the
barometer, we are enabled to determine
the pressure of the atmosphere, which
is known to be about 15 Ibs. pressure
on a square inch. This faet is proved
when the air is exhausted, by means of
an air-pump, from any glass receiver or
air-tight box, similar to the vacuum-
vase of the Aneroid. At the earth’s
surface, where, from the weight of the
atmosphere above it, the air is in a
state of the greatest compression, a
cubic foot of air weighs 1-2857 oz. ; and
the higher we ascend, the less dense
will it become. The barometer will con-

sequently fall, as the elasticity of the air is equal to the
weight of theatmosphere above it, and they always balance

each other.

The principle of the Torricellian tube having been
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thug explained, and its power shown of registering the
incumbent weight of the atmosphere, it now remains to
describe the barometer as it is made for domestic pur-

poses, and as we find it hang-
ing up in most houses, as a
standard of reference for
changes which are likely to
take place in the weather.
The first we have to make
ourselves acquainted with, is
called the Wheel Baro-
meter, in which the peculiar
arrangement of the Torri-
cellian tube is the invention
of the late eminent philoso-
pher, Dr. Hooke.

a a a, the Torricellian tube;
b b, the mercury ; ¢, a light
weight of iron or glass, rest-
ing on the top of the mer-
cury ; d, a lighter weight ;
e e, silk thread which passes
over a roller, having a de-
licate axis. On this axis is
fixed the hand f. Whenever
a decrease of atmospheric
pressure takes place, and the
vapours, no longersuspended,
may be expected to de-
scend in rain, the weight ¢
rises, and the smaller
weight, d. pulls round the
hand from ** Fair ™ towards
“Change.” While the height

Fig. 2.
Wueer DAROMETER.
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of the column in the short leg has risen, that in the long
leg, (which in the plain barometer without the wheel is the
only one visible,) will proportionably have sunk ; and we
accordingly say, on locking at the indieating column, that
the mercury has fallen. Fair weather is, of course,
prognosticated by the contrary process: the mercury
ginking 1n the short leg of the tube, and rising in the long
one, presented to the eye.

M. Passement, a French artist, about 1758 first produced

Fig. 3.
MARINE BAROMETER.
No. 1, No. 2,

R e

what is now ecalled the Marine Baro-
meter. This instrument is familiar to
all navigators, being constructed pur-
posely for shipboard. It is evident that
such a barometer as has been above de-
seribed, would not answer the mariner’s
purpose for two reasons; first, because
the mercury would be thrown out at the
short leg by the motion of the ship ;
and, secondly, beeause the oscillation in
the column would be so great, that the
scale could not be read off, and the mer-
cury, striking the top of the tube, would
break the glass. Under such cireum-
stances, the mariner is compelled to
make a shift with a very defective,
sluggish instrument ; when, in reality,
he, above all other men, ought to be in
possession of one of the most perfect
and sensitive.  To substantiate this
assertion, we need only deseribe the
Marine Barometer now in use, and sup-
ply a drawing from one of the instru-
ments.

The Marine Barometer, seen at fig. 3,
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No.1,is made witha capillary tube, about twenty-seven inches
long, and represented at No. 2, as removed from its case.
The lower part of this tube scarcely exceeds the thirtieth
part of an inch in diameter, but it terminates at the top
A in a larger bore, four or five inches long, and nearly
three-tenths of an inch in diameter. From the ivory
plate D, parallel with this tube, the navigator reads off the
scale, perhaps not knowing that only a small eapillary tube
extends the whole length downwards to the eistern C, since
this tube of diminished bore is concealed from his view by
the outer case. This eapillary tube, which was intended to
counteract the disturbing effeet of the ship’s motion, is
attended with a serious evil; it renders the rise and fall of
the mercury in the upper part of the instrument so sluggish,
that it does not show any increase or decrease of the
column, under an interval of five minutes or more. For
example, if you ineline the barometer to a nearly horizontal
position, until the mercury has risen in the upper part, and
then restore it to its vertical position, you will perceive
that an interval of several minutes will oceur before its
original indication is shown. Such are the defects of an
instrument which the navigator so frequently consults for
his guidance, while he is often, perhaps, unconsecious of its
labouring under the imperfections to which the foregoing
remarks have shown that it is essentially liable. Surely,
then, it is a desideratum of the utmost consequence that
the barometer for shipboard should be improved.

The next instrument to be deseribed is that which
is known at the present time by the name of a Sym-
piesometer. This was also the invention of the great
Dr. Hooke, and preceded his ingenions Wheel Barometer.
It consists of two parts. The one (A B) No. 1, is a
common spirit thermometer ; the other, No. 2, (C D), a
tube filled with air from C to E, and from thence, to the
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end D, with tinged water. The end D is immerged in water
of the same eolour, contained in the vessel G F, leaving the

Fig. 4.

Da. Hookg's SYMPIESOMETER.

No. 1.

RSN R = TR R -

No. 2.

(Sl -

Fodoga DE o

surface of the water exposed
to the pressure of the atmo-
sphere. Now No. 2 will be
affected not only by the atmo-
gpheric pressure, but also by
temperature. The latter will
dilate the air included in No, 2
at C E, and by that means
drive the water downwards ;
the former, on the contrary,
will press it up higher in the
tube. The other, (A B) No. 1,
is affected by teraperature
alone. If, at the time of
the formation of these two
instruments, their zeros were
marked at the same point, the
gravity of the external air re-
maining the same, their indica-
tions would be found exactly to
correspond : =o that if a dif-
ference in their indications took
place, that difference could be
ascribed only to the alteration

in the atmospherie pressure upon the surface of the water in
In proportion, therefore, as the difference
between the two is greater or less, so is the alteration in the
oravity of the air, from what it was when the instruments
were first graduated. For instance, when the water in No. 2
stands above the division which corresponds to that which

the vessel G F.

the spirit points to in No.1, it is an indication that the atmo-
spherie pressure is greater at that time, than it was when the
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instruments were graduated, and wice versd. This double
instrument is not only more useful at sea than the common
barometer, as not requiring a steady position, but may have
its scale of variation considerably enlarged by making the
bore of the tube C I very small in proportion to the capa-
city of its head C. But experience has shown, that when this
double instrument has been kept long, the included air in
No. 2 loses somewhat of its elasticity ; hence, in process of
time, the water stands higher than it ought, and therefore
indicates the gravity of the atmospherie air to be greater
than it really is. The econstruction of the Sympiesometer has
been improved by different artists ; but from the liquids
changing their states, and thereby producing an incorrect
indication, it is not so generally used on shipboard, as the
marine mercurial barometer,

An explanation having been given of the barometers
most frequently employed, all of which are, on the prineiple
of the Torricellian tube, construeted with fluids, it is now
proposed to deseribe the Aneroid Barometer. It seems a
matter of surprise, that g0 many distinguished men should
have devoted so much time and care to improve the old
barometer, constructed with fluids, without even an attempt
to supply its place by employing a vacuum-vase: as the
latter renders the instrument incalculably more useful,
from its portability.

The first paper on the subject of a Vacuum-vase, waz
published in the * Bulletin des Sciences, Floreal, An. 6,”
by M. Conté, Professor of the Aérostatical School at
Meudon, near Paris. M. Conté, in his balloon ascents
during the war in Egypt, found the ordinary barometer sub-
ject to so much oscillation that it was uscless. He was the
inventor of the vacuum-vase, and the following is a copy of
his instrument, and the deseription he gives of if, extracted

from the * Bulletin des Sciences, Floreal, An. 6,” page 106. J #h
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Fig. 5.

“M. Conté, Professor of the Aérostatical School at
Meudon, and now in Egypt, has ocenpied his attention for
gome time past in adapting a barometer which, although
of a simple contrivance, should be more sensitive than
those already in use. We now proceed to explain the
first of his discoveries. It is shown in plate 5, fig. 4, and
is very like a” pocket watch. A B C is a bowl made of
strong iron or copper, upon which is a cover, C F A, of a
very thin sheet steel, and the edges of which must be
fitted with great exactness. The springs, R R, keep the
cover at its elevation; and while they regulate its action,
the air is pumped out of the bowl, A ¥ C B, through the
opening at DD, This opening shuts itself so as to be air-
tight, and then the whole weight of the atmosphere forees
down the flexible bowl, C F A. Now, as the resistance of
the springs remains constantly the same, this cover-plate
rises or falls as the atmospherie pressure varies; and these
variations are shown by means of a hand, securely fastened,
which passes backwards and forwards upon a divided
plate.” The discoverer, however, acknowledges that he was
compelled to reject this instrument, on account of the
prejudicial influence which the change of temperature had
upon it.

From the above diagram, there may be adduced many
strong reasons, besides that which M. Conté has stated, to
show why he was not successful. The principal one would
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being pulled by the pin K, places the vase in a state of
tension, whereby it offers resistance to the pressure of the
external atmosphere.

Figure 7 shows the vacuum-vase in a compressed state,
after the air has been exhausted by the air-pump, through
the tube F. The dotted lines running nearly even with
the ecorrugated surface, are intended to show the position
which that surface will assume after the introduction of
the gas, which effects a compensation for the results of
varying temperature.

From the ecircumstance of a gas being (perhaps for
the first time,) introduced into an instrument, with a view
to effect a correction for variable temperatures, and from
its being an invisible agent, a short explanation may be
required in verification of its being adequate to produce
the results asserted. Such an explanation will gerve to
impress on the attention of those who study mechanical
science, how important it becomes to take into their con-
sideration, not only the expansion of metals upon an
increase of temperature, but also the loss of elastic force,
to which, in a state of tension, they become subject. The
student is familiar with tables indicating the expansion of
metals; but, even at the present time, no table has been
calculated in order to show the loss sustained by elastic
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bodies when in a state of tension; perhaps no instrument,
although made for the express purpose, could exhibit
an experiment more satisfactory for the proof of this point
than the Aneroid. We are enabled to use it as a pyro-
meter by applying the heat of a lighted taper to the
spring S, figure 9, without communicating that heat to
the vacuum-vase. A table of direct expansion would cause
us to conclude, that as the spring S would, on being heated,
become longer, it would raise the lever C higher ; but the
experiment above adverted to produces a contrary result,
(for the spring S losing its elastic power through heat, is
forced down by the atmospheric pressure on the vacuum-
vase,) and proves that the loss of elastie force is greater
than that of direct expansion. The hand of the Aneroid
indicates this, by moving towards the right, or * Set
Fair.”

We might further suppose that an inecrease of heat
expanding the metal of which the vacuum-vase was made,
would proportionately increase its capacity: whereas, the
contrary is actually the ease ;—a eonclusion which is proved
by heating the vacuum-vase alone. It must be admitted that
the metal diaphragms have beecome both larger and weaker
by an inerease of temperature, whence the capacity of the
vacuum-vase would be rendered greater; but it must be
also remembered, that the atmospheric pressure on the
surfaces, amounting to a forece of 44 lbs., brings the upper
and lower diaphragms, thus weakened by heat, closer
together, so that the cavity of the vacuum-vase has, in
fact, become smaller.

This brings us to the subject of eompensation accom-
plished by gas. On the capacity of the vacuum-vase being
diminished by heat, as has been just shown, the gas con-
tained within it is, by the same cause, expanded ; and,
resisting the compressing force of the atmospheric weight

i
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upon the diaphragms, keeps them separated at a due
distance, and effects the compensation.

As there is no external correction for temperature to be
geen in the Aneroid, we will subjoin a convineing proof
that the instrument és compensated, and that with no
ordinary exactness. The following tables have been made
by two gentlemen, after a comparison of the Aneroid with
two of the most expensive and perfect mercurial barome-
ters to be found in this country. It should be noticed
that, in neither case, did the Aneroid derive any assistance
by correction for variable temperature.

Tasre I.

| [ |
Date. | Aneroid | Mercurial I'[h-armu- Diate. | Aneroid | Mercurial [Thermo-
1848, |Barometer.| Barometer. | meter. || 1843. Barometer.| Barometer. | meter.

6 | 2067 20-672 | 45° |
T 29-52 29-526 i5 ||
8 29-53 29-527 46 ||
9 2904 29950 44 |
10 30-14 300152 42 |
11 3031 30-304 i1

12 30°39 | 30-358 42

13 30-26 30-240 45 20:83 200840 52
14 3018 30-170 47 2004 20:056 51
15 20-86 29-860 48 10 | 2893 28044 | 50
16 20-91 20-905 41 | 2984 28-832 48
17 29:50 | 29:590 i || 12 29-83 20-815 50

‘ 20:72 20-702 450
3011 30001 | 42
‘ 3033 30344 46

30-12 30-116 45
30-07 a0-072 50
30-02 30:046 54
20-07 29°975 54

:m-—qmmhwm-—g

18 | 2989 | 20400 | 44 | 13 | 3002 | 20098 | 51
19 | 2934 | 929356 | 44 || 14 | 2081 | 29822 | 52
20 | 2974 | 20746 | 41 || 16 | 2948 | 29466 | 52
21 | 2098 | 29996 | 42 || 16 | 2966 | 29676 | 49

22 | 3000 | 20997 | 42 || 17 | 3018 | 80168 | 48
23 | 80-03 | 30016 | 41 || 18 = 80-38 | 80368 | 46
a4 | 8020 | s0970 | 41 19 | 2069 | 20712 | 42
25 | 2032 | 80298 | 40 | 29 | 2928 | 20328 | 48
26 | 3003 | 30025 | 38 | 21 | 2072 | 90752 | 45
27 | 2098 | 29015 | 34 | 922 | 2040 | 29428 | &0
ag 2970 20772 35 || 93 28-92 28947 49
29 20-87 20-060 o |
a0 2060 20620 4G | |
31 | 2019 | 29190 | 49 |
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Fig, 8,

D represents the vacuum-vase. The arrows indicate the
downward pressure of the atmosphere, which alone keeps
the lever, C, on its fulerum, B, as well ag on the top of the
spring, S. This spring is compressed by the atmospherie
foree on the vase; whenee it will be seen, that if the vacuum
were destroyed in the vase, the lever, C, would instantly fall
off its fulecrum, as well as off the top of the spring, S. The
lever, C, it may be remarked, is of the gecond order,

Let us suppose an increase of atmospherie pressure on
the vacuum-vase to take place; the fulerum, B, would
remain, of course, firm and unaffected. The surface of the
vase, D, would be forced downwards, and the spring, S,
at the same instant, still more so ; as must be apparent from
considering the inereased distance of the lever, which in
the Aneroid is as six to one.

A few words may be required for the further illustration
of this subject. We know that the atmospheric pressure
is about 15 lbs. to the rquare inch. Now the vacuum-vase
being 24 inches in diameter, this surface gives for its
product a pressure of about 731bs. on the vase; though
from many causes, this amount of atmospherie pressure is
considerably reduced. In order to ascertain the actual
weight produced by the atmosphere upon the surface of
the vacuum-vase, recourse was had to an experiment afford-
ing positive demonstration. The hook of a steel-yard, or
spring weighing-machine, was attached to the upper part
of the vase by the pin K, and, on being pulled up to the
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point parallel to the top of the vase, showed the weight
of 441bs.; which is, therefore, proved to be the force by
which the lever C is kept on its fulerums B B, and on the
top of the spring S.

It is hoped that the principle of the Aneroid has, from
the foregoing explanations, been made sufficiently intelli-
gible, and if so, it will be an easy task to describe the
remainder of the mechanism. We will now refer to the
perspective drawing of the interior of the machine :—D D,
vacuum-vase ; C C, lever ; to the end of which is attached a
vertical rod, (1), which merely serves to eonnect the lever CC
with the levers (2 and 3). These levers are connected by a
bow-piece, (4). The two square-headed serews at e b admit,
by serewing or unserewing them, such an alteration of the
distance of leverage, as to allow the hand of the Aneroid
to move over a space corresponding with the scale of a
standard mercurial barometer. To the end of the lever (3),
is attached a light rod, terminating with a piece of fine
watch-chain, which is attached to a small roller. On the
axis of this roller the hand of the Aneroid is firmly fixed,
and kept in its position by means of a flat spiral spring,
the outer coil of which is seen attached to the axis. This
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flat spiral spring, which is always in a state of tension,
maintains a pressure against the force of the levers, and
keeps the hand of the Aneroid in obedience to the indica-
tions of the vacuum-vase. Were it not for this spring, the
hand &, fig. 10, would remain stationary at the point to
which it had been propelled.

To set the hand of the Aneroid to correspond with any
other Barometer.—A, the head of the screw, figures 9 and
10, to be considered as at the back of the case. This serew
A, when serewed or unscrewed, alters the position of the
hand, and is not to be touched for any other purpose. It acts
in a piece of brass, seen at P, in fig. 9, which is prevented
from turning round the spring S, by means of a pin inserted
in the plate.  When the screw A is moved, it raises or
depresses the lever C C, whence motion is communicated
to the hand.

To register the variations of the Aneroid—A nut, as
seen at O, figure 10, projects through the centre of the glass,
to enable the observer to move the gilt index W, beneath
it. By this gilt index, the
registration of the hand b is
effected. The two hands
having been placed exaetly
parallel, by turning this nut,
and bringing the gilt index
W immediately over the
hand #,—should the latter
have subsequently deviated
Jie from W, either to the right

= or the left, the difference
will be the result of in-
creased or diminished atmo-
spherie pressure.

Fig. 10.
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POPULAR USES OF THE BAROMETER.

STATE OF THE WEATHER.

Tue construction of the several kind of barometers in
general use having been explained previously to that of
the Aneroid, that the principle of their different con-
structions may be made familiar to the ordinary reader;
it now seems advisable to offer some remarks for the
guidance of those persons who wish to apply the barometer
to its most ordinary use: viz., to ascertain what is likely
to be the state of the weather. No attempt has been
made to enter into a detailed account of the various other
purposes to which the man of science may apply this
instrument, because, in philosophical experiments, so many
caleulations require to be made, (such as, allowance for
capillary attraction, eapacity of the basin containing the
mercury, temperature, &e. &ec.), that so lengthened an
enumeration of particulars would be tedious and unedifying
to the general reader. It appears, then, expedient to
proceed at once to the cause which produces the varied
pressure of the atmosphere on that part of the barometer
which actuates the index, This, in the ordinary instru-
ment, will be the mercury; in the Aneroid Barometer,
it will be the vacnum-vase. For the clear elucidation

of these influencing atmospheric eauses, it is impossible to

offer any explanation more plain and intelligible than the

following remarks of the late eminent Dr. Halley, copied
from the Philosophical Transactions of 1767, vol. i.,
pp- 88—95. e

“1. In calm weather, when the air is inclined to rain,
the mercury is commonly low.

. -
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“ 2, In serene, good, and settled weather, the mercury is
generally high.

“ 3. Upon very great winds, though they be not accom-
panied with rain, the mercury sinks lowest of all, with
relation to the point of the compass the wind blows upon.

“4. Ceteris paribus, the greatest heights of the mercury
are found upon easterly and north easterly winds.

“5. In calm frosty weather, the mercury generally stands
high.

““ 6. After very great storms of wind, when the mercury
has been low, it generally rises again very fast.

“7. The more northerly places have greater alterations
of the barometer, than the more southerly.

8. Within the tropics, and near them, those accounts
we have had from others, and my own observations at
St. Helena, make very little or no variation of the height
of the mercury in all weathers.

“ Henece I conceive that the prineipal eause of the rise
and fall of the mercury, is from the variable winds, which
are found in the temperate zone, and whose great uncon-
stancy, here in England, is most notorious.

““ A second cause is the uncertain exhalation and preci-
pitation of the vapours lodging in the air, whereby it comes
to be at one time much more erowded than at another, and
consequently heavier, but this latter in a great measure
depends wpon the former. Now, from these principles, I
shall endeavour to explicate the several phenomena of the
barometer, taking them in the same order I laid them
down. Thus,—

“1. The mercury’s being low inelines it to rain, because,
the air being light, the vapours are no longer supported
thereby, being become specifically heavier than the medium
wherein they floated, so that they deseend towards the
earth, and in their fall, meeting with other aqueous
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particles, they incorporate together, and form little drops
of rain ; but the mercury ’s being at one time lower than at
another, is the effect of two contrary winds blowing from
the place where the barometer stands; whereby the air of
that place is earried both ways from it, and, consequently,
the incumbent eylinder of air is diminished, and aceordingly
the mercury sinks: As, for instance, if in the German
ocean it should blow a gale of westerly wind, and at the
game time an easterly wind in the Irish sea ; or if in France
it should blow a northerly wind, and in Scotland a
goutherly ; it must be granted, that that part of the at-
mosphere, impendent over England, would thereby be
exhausted and attenuated, and the mercury would subside,
and the vapours, which before floated in those parts of the
air of equal gravity with themselves, would sink to the
earth,

2. The greater height of the barometer is occasioned
by two contrary winds blowing towards the place of obser-
vation, whereby the air of other places is brought thither
and aceumulated ; so that the incumbent eylinder of air,
being inereased both in height and weight, the mercury
pressed thereby must needs stand high, as long as the winds
continue so to blow; and then the air being specifically
heavier, the vapours are better kept suspended, so that
they have no inclination to precipitate and fall down in
drops, which is the reason of the serene good weather
which attends the greater heights of the mercury.

*“3. The mercury sinks the lowest of all by the very
rapid motion of the air in storms of wind. TFor the tract
or region of the earth’s surfice, wherein the winds rage,
not extending all round the globe, that stagnant air which
is left behind, as likewise that on the sides, cannot come in
so fast as to supply the evacuation made by so swift a cur-
rent, so that the air must necessarily be attenuated, when
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and where the said winds continue to blow, and that more
or less, according to their violence: add to which, that the
horizontal motion of the air being so quick as it is, may, in
all probability, take off some part of the perpendicular
pressure thereof; and the great agitation of its particles
is the reason why the vapours are dissipated, and do not
condense into drops, so as to form rain, otherwise the
natural consequence of the air’s rarefaction.

4, The mercury stands the highest upon the easterly
and north-easterly wind, because in the great Atlantie
ocean, on this side the thirty-fifth degree of north latitude,
the winds are almost always westerly or south-westerly ; so
that, whenever here the wind comes at east and north-
east, 'tis sure to be checked by a contrary gale as soon as it
reaches the ocean ; wherefore, according to what is made
out in our second remark, the air must needs be heaped
over this island, and consequently the mercury must stand
high, as often as these winds blow. This holds true in this
country, but is not a general rule for others, where the
winds are under different circumstances ; and I have some-
times seen the mercury here as low as twenty-nine inches
upon an easterly wind, but then it blew exeeeding hard,
and so comes to be accounted for, by what was observed
upon the third remark.

“ 5. In calm frosty weather the mercury generally stands
high because (as I conceive) it seldom freezes, but when
the winds eome out of the northern, and north-eastern
quarters ; or, at least, unless those winds blow at no great
distance off: for the north parts of Germany, Denmark,
Sweden, Norway, and all that tract from whence north-
castern winds come, are subjeet to almost continual frost
all the winter ; and thereby the lower air is very much
condensed, and in that state is brought hitherwards by
those winds, and being acecumulated by the opposition of
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the westerly wind blowing in the ocean, the mercury must
needs be pressed to a more than ordinary height ; and, as
a concurring cause, the shrinking of the lower parts of the
air into lesser room by cold, must needs cause a descent of
the upper parts of the atmosphere, to reduce the cavity
made by this eontraction to an equilibrium,

“ 6. After great storms, when the mercury has been very
low, it generally rises again very fast : I once observed it
to rise one inch and a half in less than six hours, after a
long continued storm of south-west wind. The reason is,
because the air being very much rarefied, by the great
evacuations which such continued storms make thereof, the
neighbouring air runs in the more swiftly, to bring it to an
equilibrium ; as we see water runs the faster for having a
greater declivity.

“7. The variations are greater in the more northerly
places, as at Stockholm ; greater than that at Paris (com-
pared by M. Paschal ;) beecause the more northerly parts
have usually greater storms of wind than the more
southerly, whereby the mercury should sink lower in that
. extreme ; and then the northerly winds bringing the more
dense and ponderous air from the neighbourhood of the
Pole, and that again being checked by a southerly wind at
no great distance, and so heaped, must of necessity make
the mercury in such case stand higher in the other extreme.

“ 8. Lastly, this remark, that there is little or no varia-
tion near the equinoctial, does above all others confirm the
hypothesis of the variable winds being the cause of these
variations of the height of the mercury; for, in the places
above-named, there is always an easy gale of wind blowing
nearly upon the same point, viz. east-north-east at Barba-
does, and east-south-east at St. Helena, so that, there being
no contrary currents of air to exhaust or accumulate it, the
atmosphere continues much in the same state: Howoever,
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upon hurricanes (the most violent of storms), even the
mercury has been observed very low, but this is but once
in two or three years, and it soon recovers its settled
state, about twenty-nine and a half inches.”

MEASUREMENT OF HEIGHTS.

A less common, but very easy and interesting, use of
barometrical instruments, is to ascertain the variety of
altitudes from the surface of the sea :—to which purpose
the Aneroid ig, from its portability, exclusively adapted.
By the application of this elegant little instrument, an
opportunity is afforded the traveller of learning the level
of the railway along which he is passing, even at the
utmost speed of the engine. It must be allowed, at least,
that no mercurial barometer can accomplish fhis purpose.
The tourist may, by the same means, as he is ascending
Snowdon, Ben Lomond, or Mont Blane, observe the deli-
eate movement of the hand of the Aneroid approaching from
the word ¢ Fair™ to ““ Change,” as he ascends. So much
will this instrument inerease the agreeableness of travelling, -
and supply its possessor with subjeets of entertainment and
materials for his journal, that it may fairly be anticipated
as likely to become the almost indispensable companion of
every one who travels either for knowledge or recreation.

An amusing experiment for showing the delicate sensi-
bility of the Aneroid, and its power of measuring small
heights, may be tried in an ordinary dwelling-house. Any
one, on ascending from the basement to the attic, will
perceive the gradual approach of the index from * Fair™
to * Change,” &e., as noticed above; and its return to
its original position, whenever he descends from the attic
to the basement. The tenth of an inch is subdivided on
the face of the Aneroid into four parts: and generally
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The natural philosopher is enabled, by means of the
Aneroid, to discover the quantity necessary for thermo-
metrieal correction. e has only to expose the instrument
to the temperature of the external air, (having set the
hands in coincidence,) and afterwards place it before the
fire, until the thermometer is at 100. Any variation of the
hand, divided by the degrees of the thermometer, will give
the quantity for each degree. It is not saying too much
for this instrument, to assert that the quantity to be
allowed does not generally equal what is necessary for the
correction of the mercurial barometer. The amount will
be sometimes in defect, and at others in excess. So nearly
is the Aneroid compensated for varying temperatures.

NAUTICAL USE OF THE ANEROID.

Bur to no class of persons will the Aneroid offer advantages
so great and so pre-eminently important as to the mariner,
when we consider the life and property intrusted to his
care, and the influence of the atmosphere on his safety.
He knows too well, by experience, not only the tardy
indications he is forced to be content with, from the
sluggish action of the barometer in general use, but the
difficulty of reading off those indications with exactness,
when the vessel is in considerable motion. The Aneroid, on
the contrary, responds in a moment to the influence of atmo-
spheric pressure ; and this it does without any oscillation of
the hand, that may occasion the least doubt in the observer.
Nothing is more common than a sudden variation of atmo-
spheric pressure to the amount of nearly half an inch on the
barometer., To point out this would, in the ordinary
instrument, inevitably oceupy some minutes, while the
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mercury was forcing itself up or down the eapillary tube
towards the point which is to give indication. As an
exemplification, it may not be amiss to lay before the
nautical man the case of his being, while in his cabin, made
sensible, by means of the Aneroid, of a sudden change
likely to take place in the state of the atmosphere. An
important alteration might be immediately necessary in the
adjustment of sails, &e., which, by the timely information
afforded him through the Aneroid, he would at onee have
accomplished, long before the common Marine Barometer
had even eignified the coming change. Instead of being
obliged to proceed backwards and forwards from the deck
to his cabin to consult the Mercurial Barometer, he remains
on deck with the Aneroid in his hand, and is immediately
certified of every atmospheric variation while he is issuing
orders to the ship’s company. A result more desirable than
that which is here supposed, cannot, perhaps, be easily con-
templated; and yet it is one which, it is confidently asserted,
the new instrument in question cannot fail to produce.

The Aneroid, though a hardy instrument, if compared
with a watch or clock, is yet too delicate in its structure
to admit of ecarelessness or rough usage. The only indis-
pensable caution, however, appears to be, that attention
be paid to protect it from a fall; not only to secure the
glass from breaking, but because a smart concussion might
remove the lever C, and so disturb the position of the hand
as to prevent its pointing to the proper indications. It
may, at the same time, be remarked, that the derangement
oceasioned by such an accident would be so simple and so
easily remedied, that little or no expense would result
from it. The effects of a slight concussion may be rectified
without having recourse to the maker, by merely turning
the screw A in the direction which will bring back the

C
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hand to its proper place. For this purpose, the Aneroid
which has been deranged by the accident, must be set by
another barometer. This eaution, however, is not neces-
sary, when its use is confined merely to indicate change of
weather ; for in this case, if the hand, by turning the screw
A, be placed at the word ¢ Change,” the Aneroid will be as
serviceable to show varying atmospherie pressure, as though
it agreed with a standard barometer. It should be added,
that no one ought to alter the hand of his Aneroid without
having ascertained the character of the barometer by which
he purposes to set it ; just as it would be absurd in any
one to alter his watch, that it might correspond with a
timekeeper notoriously defective.

The Aneroid, closely packed in hay, and secured by
the precautions usually adopted in transmitting glass, may
be sent to its place of destination, however distant, with
the most perfeet safety.

THE END.

LONDpON !
ERADRURY AND EVANE, PRINTERS, WHITEFRIARE.






EDWARD J. DENT'S
PATENT DIPLEIDOSCOPE.

TWo GUINEAS EACH.

FULL SI1ZE.

The Dipleidescope, or new patent meridian-instrument, will enable any person to obtain
correct time with the greatest facility, by an observation either of the transit of the sun
over the meridian by day, or of the transit of the stars bynight. This new instrument pos-
sesses great advantages over any other of similar correctness ; it is exceedingly simple, it
iz not liable toget out of adjustment or repair, and it does not require any attention beyond
that which is, of course, neeessary in the first instance—viz., that it be placed on a level
surface, and in the meridian. The observations {o e taken afterwards can be made by any
one, although previously unacquainted either with astromomical apparatus or practical
astronomy; the Instrument belng assimple as a sun-dial, while it is infinitely more correct,
since it glves the time to within a fraction of a second. The utility of possessing an indieator
of this kind, in addition to the most perfeet time-keeper, must be evident; for, however
excellent a clock or watch may be, experience shows how diffieult it is to obtain exact
time, for lengthened periods, by any mere meehanical contrivance. To remedy the defect
of mechanism, actual observation of the heavenly bodies becomes indispenzable ; as, without
it, the best time-keeper cannot be implicitly depended npon for any considerable interval.
Om the importance of exactness in this essential matter it is not necessary to enlarge; it will
suffice merely to allude to the inconvenience of missing a railway train. An advantage, also,
not to be overlooked, is the gratification of knowing, especlally in remote parts of the conntry,
that you are in possession of the true time; information which is now not easily to be
obtained : for it i= notorious on what uncertain contingencies the regulation of the parish

clock, in many of our rural districts, continually depends;—esuch as the passing of some

publie vehiele, or the announcement of the guard of & mail-coach. Perhaps, then, it is not
saying too much to affirm, that a Dipleidoscope should be placed in all country Parsonages,
aawellas in Railway Stations, and Government Establishments, both at Home and Abroad.

EDWARD J. DENT,

82, Srraxp; 33, Cookspur Srreer ; axvp 34, Rovar Excmanes, Loxpox ;
HY SPECIAL APPOINTMENT

CHHONOMETER AND WATCH-MAKFR TO THE QUEEN; H.R.H. PRINCE ALBERT,; AND
H.L M. THE EMFEROCR OF RDESIA.
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