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higher. At length roused by the
nearer apptoach of danger, he looked
around him, but in vain. As the
waters advanced™ he retreated, wring-
ing his hands in all the agonies of des-
pair,and at length huug clinging to
the summit of the rack, expecting
every moment the approach of that
wave which was to cover him for ever,
and gazing with fixed and haggard
eyes, on his friend who wis now at a
distance, steering his course in safety
through the ocean. ’ v
Corso could no longer restrain him-
self. And while his eyes were still
fixed on the wondrous scene before
him. <'L'hanks, venerable sage,” he
exclaimed, < for this, thy lesson ; but
say will _ that provident mariner reach
“the country to which he how dirccts
his course, or are lis senses mocked by
a vain delusion #” e pansed for an
answer, and on. recelving none, turned
round to repeat his question, -but the
old man was gones and on recutring
to the scene he had jast now quitted,
‘it had vanished, and he found himself
again standing at the entrance of the
cave. . He remained a few moments
wrapt in speechless meditation: then
turning to the sun, which now began
to beam in full splendor above the ho-
rizon, poured foith bis tribute of*
thankful gratitude to that Being who
had deigned toilluminate his soul, and
thoughtfully benthis steps homewards,
fully convinced that the only business
of man in this life is to prepare for
another,
Swmm—enyin
For the Belfast Monthly Magazine.
ON COMBUATION,
{OMBUSTION significs a burn.
Cing; or'in other words, the decom-
position of certain substances called
combustibles, accompanied with light
and heat. The process of combus-
tion, like various opher operations of
nature, although subject ta our’daily
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examination, yet very few a¥e ahle to
give a rationdl explanation of it.

The various phenomena it exhibits,
its astonishing effects, itsiufinite uses,
and its devastations, have rendered it
in all ages'a principal object of human
attention. = The whole extent  of civil
economy,” as well asof almost all the
articles of necessity and of luxury,
most of the arts of more essential ser-
vice to mankind, such as the manufac-
turing of metals, of glass, pharmacy,
&e, depend almost entirely on com-
bustion. By means of it the incle
meuncies of the seasons, and the dismal
darkness of night are in & great mea-
sure removed, ‘Lhe most active instru-
ments of destruction, the greatest
scenes of wonder, admiration, and ter-
ror, such as the conflagration of towns,
the dischiarze of artillery, the eruptions
of volcanoes; are those in which com-
bustion is the sole actor.

Whilst the wants and economy of
mankind, have at all times called forth
their industry in devising easy methods
of lighting and warming their apart.
ments, of preparing their victuals, &c.
the calm contemplations of the philo-
sopher have endeavoured to investigate
the cause or causes of this wonderful
phenomenon.  Itis natural to suppose
that their first ideas must have been
extremely incoherént and fanciful ;
since the present theory, which rests
upon the foundation of innumerable
experiments and strict reasoning, is

~vastly different from any sort of hypo-

thesis, that even thie wisest philosopher
would have been Jed to form without
the light of those experiments.

The first plausible theory was form-
ed by STamHL, an eminent writer,
The striking difference between bodies.
combustible” and . incombustible, “in-
duced hith to suppose that"the com-
bustibles were endowed with a peculiar
principle of inflammability, which -the
incombustibles had. not, and to this

supposed principle hy gave the narhe of
p;’%gzmn.l) ‘Aax::‘oid?ng'rd this ‘stippd-
I
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sition, when combustibles were heated
toa certain degree, they began to part
with their phlogiston, and continued

to burn as long as they had phlogiston -

to lose 5 after which, they remained in
a state of incombustibility ; hence in
the former state, those bodies were said
to be phlogisticated, and in the latter
they were said to be dephlogisticated.
With certain bodies, the combustion
was attended with a separation of other
components, so that afterwards they
could not be bronght back to their
former state by ‘the mere addition of
phlogiston 3 but with other bodics, as
for instance, the metals, the processes
of dephlogistication and phlogistica-
tion might be repeated without end.
This plausible theory was no sooner
made known, than it was eagerly -
dopted by philasophers, so that fora
long period it yemained the most pre
vailing theory of combustien.  But
though the theory was universzlly a-
dopted, the existence of the principle
upon which it was established, could
not be proved.  There was no ex-
hibiting the phlogisten by itself ; and
it was merely asupposition that a body
acquired or lost its inflammability, ac-
cording as it was combined with, or de-
prived of, its phlogiston. A suppo-
sition which, on a closer examination
of facts, was found inadequate to the
explanation of the concomitaut pheno-
sena.  For instauce, when a piece of

zinc (and such was also the case with

other ‘combustibles, as far as they

might be subjected to experiments)”

of a determinate weight, was burnt
and reduced to a calx, the weight of
the calx was found to exceed the origi-
nal weight of the zine” It was, there-
fore, evident, that it had‘ilcquiréd'
somcthing ‘ponderous,” and this was
utterly repugnant to the phlogistic

theory, for by the loss of phlogiston’

it ought rather to have Jost part of its
original weight. In answer to this,
astrange idea was suggested, nan.ely,
that the phlogiston was a principle of

lightness; so that bodies became
lighter by the addition of phlogiston,
and vice versa.  But this supposition,
so singular and so repugnant to the
general laws of gravitation, was soon
abandoned by philosophers, when a
variety of decisive experiments, the
concurrence of recent discoverics in
other branches of philosophy, and a
strict mode of reasening, introduced a
new theory, which'is both supported
by accurate experiments, and suilicient
to account for the phenomena.  One
of the principal labourers in the inves.
tigation, ahd full establishment of this
new and rational theory, was the inge-
nious, but unfortunate Lavoisier, to
whose genius and persevering industry,,
the scientific world must ever think
itself indebted. - ’

In order to render this ingenious

theory more easily understood by our

readers, we shall lay before them the
following experiments.  "T'ake a glas
vessel of a cylindrical form, having
a stoppel capable of excluding the en-
trance or exit of any air, and let the
outside of this vessel be graduated, so
as to divide its capuacity Into pretty
small portions.  Put into this vesscl,
full of common air, a piece of dry
phosphorus of a determinate weight ;
closethe vessel tight, and heat gradual:
ly that part of it in which the piece
of phosphorus stands by means of the
flame of a candlée.  As soon as the
phosphorus has been heated to a cer.
tain “degree;” it takes fire of itself,
barning with a flame and thick white
smoke ; but it soon ceases to hurn,
Suffer the vessel to cool, and thesmoke
will fall in the form ef flakes, if the
vessel and the air contained in it were
quite dry, otherwise the flakes will
melt in the moisture.  If, in this ex-
periment, the vessel be ‘weighed he.
fore, and after combustion, it will be
found precisely of the same weight.

© When the vessel is cooled to the
actual temperature of the atmosphere,
plunge the aperture of it under water,
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and in that situation remove the stop-
pel: you will find that the water rises
in it, which shows thata portion of the
air has been destroyed'or absorbed 5 in
short it has disappeared. By measu-
ring the height of the water risen with-
in the vessel, which is indicated by the
gradnation on the outside ; in general,
it will be found that one quarter of the
original quantity has disappeared, and.
the remaining air will be found unfit
$or the combustion of phosphorus, or
of any other combustible; and likewise
wnft for the respiration of animals, so
that if a bird, a mouse, or any’ other
animal be confined in it, death will soon
ensue. If the water which has rushed
into the vessel be examined, it will be
found to have contracted a sour taste in:
dicating that anacid has been generated.

This is the acid of phosphorus;
and if the vessel be opened in guick-
silver, iustead of water, the flakes,
which in the preceding ‘experiment
were dissolved in the water, will now
be found in the form of flakes on the
surface of the quick-silver, and if care.
fully gathered and weighed, will be
found together with the remaining
phosphorus (if any” part remains un-
burat) equal to the weight of the ori-
ginal guantity of phosphorus, together
with the weight of the ore that has
disappeared.  Hence it is evident that
the whole process of combustion con-

sists in a decomposition of part of the’

atmospherical air. *This part of it is
about a quarter of the whole, and its
base is absorbed by the combustible
hody, and generdlly - communicates to
it acid properties, in consequence of
which it lias been called owygen gas ;
from the Greek, meaning the acidifying
principle. Therefore, in combustion,
the decomposition of the oxygen gasis
affected by the burning body, when
this body has been heated to a certain
degree, which degree varies with the

nature of the body ; whilst the base

of oxygen gas is absorbed and fixed
by the burning body, which has there.
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by increased its weight, and changed
its nature ; the caloric being disenga-
‘ged, passes off in the state of sensible
heat, and sometimes with such a por-
tion of light as gives the appearance of
red or white heat. . ‘

Acids in- general are formed from
the absorption of oxygen during com.
bustion. When the combustion is ac-
companied with red heat, but not with
flame, it is called ignition. But igni.
tion may also be applied to incombus-
tible substances, for these may beren-
dered red or white hot, without suffer-
ing any decomposition. When a va-
pour arising from the heated body
burns over 1t, it is then called inflam-
mation, and when the inflammation ic
rapid and attended with noise, it is cal-
led detonation. Having now compens
diously stated the new theory of com.
bustion, it will, perhaps, be necessary
to add a few remarks respecting . seve-
ral parts of it, which could not be in.
termixed with the theory without ren-
dering it confused.

In the first place, since the process

. of combustion consists in the decom-

position of oxygen gas, the generali-
zing spirit of modern philosephy in-
cludes every process in which oxygen
gas is decomposed, under the name of

_combustion : thus, animal’ respiration,

in which this gas is decomposed, its
base. absorbed, and heat evolved, may
be reckoned amongst the processes of
slow combustion.  The graduval aba
sorption of oxygen by metallic hodies
may also be reckoned amongst those
processes, and innumerable others,
which will easily occur to the mind of
every reader accustomed to reflect on
the varjous operations of nature. -Since

‘combustion consists m a decomposi-

tion of oxygen gas, it follows that with-
out ‘oxygen no. combustion” can” take
place. o

The oxygen, however, may. be con-
tained in other substances, in conse-
quence of which those substances be-
come capable of assistitig combustion.
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Now there are.seven of those substan~
ces, which from. their containing oxy-
gen, are called supporters of combus-
tion'; and these are oxygen gas, atmos-
pheric air, nitrous oxyd, nitric oxyd,
nitric’ acid,. oxyginized muriatic acid,
and hyperoxygmnized acid, (the nature
of which substances we shall endeav.
qur to explain in a future number, un-
der the general term Gas.) From
what has been said, ‘it follows, that
with a given combustible, the quick-
ness of the decomposition is in propor-
tion to the supply of oxygen, which
shows the reasen why a fire 1s increased
by blowing common air upon it, and
much more by blowing upon it oxy-

gen gas. But czteris paribus with dife

ferent combustibles; the five i strong-
est when the combustible body has the
srongest. attraction for oxygen. The
fiame .of hydrogen gas urged by oxy-
gen gas is reckoned to produce the
most intense heat. o

With certain combustible bodies, a
peculiar process takes place. - It is a
remarkably slow process of spontane-
ous combustion. The body, by at-
tracting oxygen from the atmosphere,
becomes thereby gently heated, in con-
sequence of which it is capable of uni.
ting with oxygen; a greater decom-
position of the latter ensues, more heat
is ‘evolved, and thus the process-is gra-
dually accelerated, until flameand visia
ble combustion fakes place.  Such is
semetimes the case with hay and many
other substances. The well known
mixture of iron filings -apd sulphur
moistened with a little water is an in-
stance of this sort; for if this mixture
be buried ‘a little below the surface of
the “earth, ‘it -will:of itself, after the
lapse of several hours; burst forth into
a state of igoition, *"T'his -experiment
has been genevally called the artificial
volcano, . B .

T'hough heat is derived, in combus-

tion, from the oxygen gas, the deriva.

tion of Jight is'not soevident. It has
been for a long time supposed that this

Iuguiry relative to marking-Ink, &e.

element s also one of the components
of oxygen gas; but the observations
made respecting the light yielded by
several bodies when they are slight]

heated, or even spoutancously, and that
some of them yield much more light

~ than others, seem to prove that light

forms a component .principle of most
bodies, and that it is evolved from the
combustible, It is likely, however,
that part.of it at least may be deriyed
from oxygen gas., G.

T the Editor of the Belfast Magazine,
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SIR, ,
1) RESUMING it may come with.
in the scope of the intended plan of
your Magazine to disseminate know.
ledge of the arts and manufactures, and
to encourage inquiries concerning them,

-and thus draw out information which

‘may be extensively useful, I request
to be informed by some one, who ‘may
possess the competent knowledge, if
‘any marking.ink has been discovered
for linens or calicoes, which will stand
the operation of the oxy-muriatic acid,.

in-the new process of bleachin g as the
~common marking-ink hitherto in use,

composed of lunar canstic, [nitrat of

‘silver] dissolved in water, is found not

to bear the operation of the new mode,
unless the mark be covered with lard,
soap, or some oily matter, during the
immersion of the piece in the stecp,
which mode is found very troublesome
in practice. I have heard that such
marking-ink as I am inquiring after is

‘in-use m Scotland, and'to persons ac.
- yuainted with the modes of bleaching

practised in that country, I particula.
ly direct my inquiry.
A LINENDRAPE

To.the Edisor of the Belfast Magazin,
R .

SIR,

7[ WILL be much obliged to any of

" your readers who are conversa



