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ADVERTISEMENT.

I'r is presumed that the following pages may encourage
the growth of chemical knowledge in the tyro of its
science. Experiment is an inviting field, and chemistry
is & science of experiment—the time is now past for
speculation and hypothesis either to claim or receive
attention.

This little volume is the work of one allowed to be
a successful experimentalist; and may possess several
advantages over its contemporaries. None of the experi-
ments are admitted on the ipse dixit of any one, having
undergone frequent repetition and scrutiny. Many are
entirely new, and the whole systematically arranged
under distinct sections, so that the experimenter, as he
progresses, is gradually led through the entire range of
chemical phenomena. The circumstances which ensure
successful results are pointed out and explained ; to each
illustration an ample explanation is appended, and those
of difficulty or danger have superadded the necessary
caution.
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This manual is written with a view to invite the
dent of nature to a very lovely, interesting, and us
branch of knowledge, by softening down the asper
and difficulties of chemical research; and it is hc
the end in view may be accomplished.



AN

PREFACE

TO THE THIRD EDITION.

T e sale of nearly two thousand copies of this little
work is a sufficient evidence of the public approbation,
and has stimulated me to still greater exertion in bring-
ing forward the THIRD EpiTiON. While the former
arrangement is continued, new experiments are added,
and the explanatory plate and wood-cuts will, it is hoped
be found a considerable improvement. I have with-
held no effort in my po‘iver, to evince my grateful sense
of popular favour, in the success which has crowned
these endeavours to extend the knowledge of chemical
principles, so important in the economy of life.

I have distinguished by asterisks such chemical phe-
nomena; or new, or modified methods of their exhibition,
as I may fairly claim for my own. This is not done in
the spirit of egotism, but is founded on the principles of
self-defence. My knowledge of chemical phenomena
stands committed for the accuracy of the experiments

described, and their explanation. As far as may be con-



oo

X1.

sistent with my task, I have discarded theory; an
where the question has forced it upon me, have ir
dulged in as little speculation as possible. A mo
elaborate and extended vindication of my views an
opinions, on the subject.of flame and the safety-lamp, :

elsewhere eliminated.

HuLy,
1 July, 1833.



EXPLANATION OF THE PLATE.

Fi6. 1. The compound Gas Blowpipe, whieh js supplied, by compression,
with several atmosphares of a mixture of twp volumes of bydrogene and
one volume of oxygene. It is introduced to shew the mttachment of the
safety box to the jet pipe, containing numerous folds of wire gauze. The
adjunct is that of Dr. Hope, and with this arrangement I have made
numerous experiments, in perfect safety, without oil or water in the
cell.

Fic. 2. The Alcoholic Blowpipe, on the principle of that of Dr. Hook.
It is used in France, and is a very powerful instrument. If aquart of
water, contained in a tin canister, be exposed to the agency of its flame, it
is boiled in about 2§ minutes.

Fie. 8. A little invention of Mr. Towson, of Devunport—it consists
of two spiral coils of steel and brass, to which wires are attached, capped
with pith balls. The divergence of the pith balls exhibits the influence of
heat upon the coils; and when separated, the application of ether causes
them to collapse instantly, from the cold, occasioned by its evaporation.

F1e. 4. A Glass Ball, containing ether, with a gas jet attached toit;
the application of heat to the ball occasions the conversion of ether into
gas, or inflammable vapour, (Olifiant Gas?) The heat, occasioned by a
mixture of sulphuric acid and water, is sufficient for this purpose, and
illustrates a phenomenon connected with latent caloric.

Fre. 6. The Thermometre Metallique of the late M. Breguet. It is
composed of a coil, consisting of gold, platinum, and silver lamins, sus-
pended from a support. The last, or lowest ring, carries a delicate gold
index, which, by its march, indicates the temperature, as ascertained by
the divided circle on the dial over which it moves. I purchased this
instrument from M. Breguet, and in its extreme sensibility for detecting
minute changes of temperature, otherwise inappreciable, is a most valu-
able adjunct to refined manipulation.

Fi16. 6. Jackson's Inflammable Lamp Apparatus. It appears to me to
be the best and most simple application of the curious fact discovered by
Dobreiner of Jena, namely, that finely divided or * spongy” platinum is
ignited by a current of hydrogene. The lower ball in supphied wih e
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materials for generating hydrogene, which are strips or fragments of zinc,
water, and sulphuric acid, when the hydrogene is evolved, it occupies the
lower ball, &c. and presses the liquid into the other stem.  The produc-
tion of gas ceases when the liquid sinks beneath the lamine of zinc; and
when the stopcock is turned, the gas rises, and is impelled toward a small
box or cavity containing the platinum, which being ignited, kindles, in its
tarn, the jet of hydrogene, and this at the same moment lights a wax taper
interposed between them.

Fie. 7. Wollaston's Steam Engine Principle, a simple and beautiful
apparatus, whereby the elevation and depression of the piston, by the
elasticity of steam, and its condensation, becomes strikingly evident.



REMARKS

THE NEW NOMENCLATURE,

AND
THEORY OF DEFINITE PROPORTIONS,
WITH A

DEFINITION OF THE GASES, AND METHOD OF
PREPARING THEM.






INTRODUCTION.

IL—THE NEW NOMENCLATURE.

Tmznn is of necessity a Nomenclature in every
science; and Chemistry has its peculiar terms as well
as other departments of knowledge, though we believe
that its principles may be acquired without any extra-
ordinary expenditure of mental exertion.

In the construction of the language of modern che-
mistry the terms employed happily express the materials
of which bodies are composed; and being thus descrip-
tive, become apposite and appropriate. Were the
nomenclature of this science the exclusive property of
any people or country, it would be a “sealed fountain”
to all else beside, but since chemistry is the birthright
of all, her legend must be formed of plastic materials
obtained from & common source, that all may read the
history of her wonders. The terms of the modern
nomenclature are therefore obtained from that language
which is venerable for antiquity—the vehicle of classic
song, which has ever formed an essential part of the
scholastic studies of Europe—significant, epithews axe

B2
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employed, having their root in this spring of universal
recognition, and are selected as descriptive of the form
and character of chemical research.

A proper estimate of the superior value of the new
nomenclature may be best obtained by comparison, con-
trasting the new and old in juxta position; and we much
mistake, if, while it throws the old terms into the back
ground and the shade, it does not bespeak a ready
acquiescence in favour of the new nomenclature. In
this estimate and contrast, amplification would be useless
and uncalled for, the selection may therefore be limited
and yet supply an ample specimen. Oil of tartar, oil
of vitriol, butter of antimony, horn silver, sugar of lead,
and cream of tartar, are terms altogether void of mean-
ing, and “ signify nothing.” The nomenclature, which
forms a part of this volume, will supply abundant mate-
rials of a similar complexion. Is sugar of lead said to
be descriptive of its peculiar sweetness P—so are the
salts of ittria and glaucina in a still higher degree. Oil
of vitriol, &c. mislead by the adjunct oi/, as the chemical
constituents of oil are entirely absent. In the term
copperas we consider copper to be present; and we
naturally enough expect to find lead in  Black Lead ;”

_while the former is a sulphate of iron, and the latter a
compound of iron and carbon. Nor is this the worst of
these antiquated and unmeaning epithets, for the un-
wary would little suspect a fatal poison under the gifted
name of “ Acid of Sugar.”

. When we turn to the new nomenclature, a2 more
welcome : language presents itself, though it cannot be
reasonably expected; that we are enabled to apply terms

.-
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giving rise to the alkali called caustie potassa; so that
the combination of one base with oxygene forms an
acid, and another base with it, an alkali.

Oxygene however, in combination with metals, in
minor proportionals, forms compounds, known under
the general names of oxydes, as oxyde of tin, or oxyde
of iron ; but as these proportionals are fixed and definite
in quantity, the prefix pro (or proto), or the prefix per,
are conjoined to denote the lesser or greater weight or
measure of the combined oxygene. These are the ex-
tremes, and the intermediate space or links between
them are described by the Greek numerals dewto, trito,
&ec., such as the deutoxyde of lead, or lead combined
with two determinate proportionals of oxygene and
tritoxyde of manganese, or manganese in chemical com-
bination with three measures of oxygene.

When sulphur combines with oxygene to form an
acid, having distinct and specific powers of acidity, that
acid will have its title or distinction conformable with
the amount or degree of acidification, and a simple
change in the term will announce its nature. Hence sul-
phur-ous and sulphu-réc acids, the former being the
weaker degree of acidity, and the latter the greater
acidity ; and the occasional use of the prefix Aypo im-
plies a still inferior proportional of oxygene, and of
necessity an inferior acidity. Thus hypo-sulphurous acid
is a compound of 100 vapour of sulphur 4 to 25 of
oxygene ; sulphurous acid is composed of 100 sulphur
<+ to 100 oxygene. Hypo-sulphuric acid consists of 100
sulphur + 125 oxygene; and sulphuric acid 100 sul-
phur 4 150 oxygene. Combinations of the former with
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alkaline earths or metallic bases would be hyposulph-ites

or sulph-ites, as hyposulphite of potassa, and sulphite of”
lime, or sulphite of iron; and in the latter, hyposul-

ph-ates or sulph-ates, as hyposulphate of magnesia, and

sylphate of manganese; deuto-sulphate of mavganese

points out the combination of sulphuric acid with the

deutexyde of that metal. When hydrogene is. con-

cerned in the acid change which supervenes, Aydro is-
the apposite prefix, as hydro-cyanic acid, as oxy is in
eases where oxygene is connected. Hence oxyiodic acid,
Measures of the combined acid have in like manper dis-
tinctive appellations as descriptive of quantity; carbonate
or chromate is descriptive of the neutral salt. Bicar-
bonate of magnesia, and bichromate of potassa yield us
the specific information that the former is composed of
two proportionals of carbonic acid, united with the earth
called magnesia, and the latter, two of chromic acid with
potassa. We have also binoxalate, gnadroxalate, and
tetraoxalate of potassa, or potassa combined with two,
four or five proportionals of oxalic acid. .

Hydrate is a term which is applied to expx"ess the
combination of water with a metallic oxyde; hence
we say hydrate of lime, and hydrate of copper. Itis
substituted for the word hydro-oxyde. An anhydrous
salt implies the absence of water of crystallization or
composition.

Combinations of carbon, sulphur, phosphorus, &c., not
being acidified by oxygene, &c., are termed carburets,
sulphurets, or phosphurets, in general terms; or speci-
fically proto-sulphurets, per-carburets, &c.

In some instances triple salts are formed. Tn this
B4
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case the term applied must express the combination ;
and as one of these may act in concert with the acid,
and not form a doxble base, we say soda-muriate of gold;
soda-muriate of rhodium ; ammonia-sulphate of potassa;
baryta-sulphate of platinum ; ferro-cyanate of potassa;
potassa-sulphate of nickel; and so on. In the salts of
the earth, called glaucina, there is a swlphate and a
sesquisulphate. 'The latter term denotes an added pro-
portional of base ; thus, the sesquisulphate of glaucina
consists of 100 proportionals of sulphuric acid and 98-4
of glaucina, whereas the sulphate is composed of 100 of
acid and 64-1 of base.

This brief description must speak powerfully in favour
of the new nomenclature ; since, however imperfectly
explained, and limited in examples, there is ample
proof, that in reference to expressive simplicity and
usefulness, there can be no just comparison between it
and the old.



IL—THEORY OF DEFINITE PROPORTIONS.

"Tae term atom, as used by Democritus, signified the
unchangeable elements into which matter was ultimately
divisible. If a given quantity of acid and alkali be
mwixed together, there is a point when their respective
characters are extinguished. This was called the point
of saturation ; and modern chemists, perceiving that this
bad a fixed and determinate limit, and that different
acids required different proportionals of any given alkali,
for this end, assigned to the law in question the term of
definite proportions.

It is readily allowed that Mr. Higgins, of Dublin,
first entertained the singular and fortunate idea that
bodies might combine as 1 to 1, 1to 2, 0r 1 to 3, &e.;
and so far the merit is conspicuous, and praise must be
allowed ; but at this period the data were far too few to
become the groundwork of any general conclusion. It
might or might not be. It cannot be considered there-
fore in any other light than as a pretty speculation, for
it wanted the requisites of inductive science to recom-
mend it to attention and acceptance. Besides, Mr.
Higgins seems to have abandoned his offspring as soon
as it was born, for we hear no more of it even from him;
and the question was suffered to slumber in forgetful-

w ness, till Dr. Dalton established the happy conclusion
BO
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through the medium of experimental research. It was
then fixed on an immutable basis, and warranted univer-
sal reception. We would not withhold the meed of
applause from an acute and brilliant idea, though our
praise must chiefly alight on him who established the
doctrine by the evidence of fact. It can now no longer
be controverted, and the chain of evidence is complete
at every link. The united testimony of every scientific
themist guarantees its truth.

We are therefore now no longer at liberty to suppose
that bodies combine in any, or in indeterminate pro-
portions, or otherwise, than by a fixed and invariable
law. The combination is always uniform, and in a con-
tifiuous ratio; or in other words, in definite quantities or
proportions.

Carbonate of lime, whether artificially produced or
formed naturally, uniformly discovers, under analysis,
65 proportionals of lime, and 45 of carbonic acid gas, in
the 100 parts. The nitrate of potassa, collected from
its native bed, or formed in the chemical laboratory,
yields in both cases 54 parts of nitric acid, and 46 of
potassa, Muriate of soda in like manner, whether ob-
tained by evaporation of the waters of the ocean, or rock
salt, evolves, under analysis, 46 proportionals of muriatic
acid, and 84 of soda; and it is the same in artificial
production.

When two measures of hydrogene, and one measure of
oxygene, are exploded by flame or the electric spark, the
product is water, and the gases disappear; if we how-
ever double the amount of oxygene, while that of the
hydrogene remains the same, one measure of the
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sulphate of lime, and it will then be found that itis a
compound of 41 lime and 69 sulphuric acid; it will be
also indicated by the scale that 195 grains of nitrate of
baryta, composed of 115 grains of baryta, and 80 grains -
of nitric acid, would decompose it, and give rise to 174
grains of sulphate of baryta, which consist of 115 grains
of baryta, and 69 of sulphuric acid. Hence 195 grains
of nitrate of baryta are equivalent to 100 grains of sul-
phate of lime: these are in both instances neutral salts.
No excess or residue would be found in either case ; the
decomposition is perfect, and these are equivalents to
one another.*

It would be waste of praise to eulogise this beantiful
doctrine, the splendid achievement of modern science.
It throws over our details the interest of beautiful sim-
plicity, and it has affixed to it the sign manual of truth.
It is most happily expressed in the sublimity of the
sucred Record, which refers to Deity, in the creation of
material things,— He weighed the hills in scales, and
the dust in a balance.” There is thus proved to be 2
sublime literality in this extraordinary passage, far sur-
passing the grandeur of orientalism,—reserved for these
latter days to illustrate. It is thus true that created
forms are by weight and measure—and matter, in its
maultifarious combinations, reveals at length the im-

portant trath.

* Dr. Wilkinson, of Bath, shewed me a neat circular logometric
scale, of his own construction, for the solution of problems in
chemical analysis and synthesis, wherein moveable pointals, or in-
dexes, as in astronomical planispheres, indicated the relations of
component constituents.
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III.—DEFINITION OF GASES, WITH THE METHOD OF
PREPARING THEM.

Definition of Gases.

BY a gas is to be understood that form of matter which
remains permanently elastic, or is aérial at a reduced
temperature ; we thus adopt a distinction between gas
and vapowr, the latter becoming liquid or solid as soon
as the temperature is sufficiently decreased. Hence
steam is an elastic vapour ; but when the temperature
is lowered by only a few degrees, it is resolved into
water again ; iodine also at 158° F. becomes a violet-
coloured vapour, but when cool it condenses into crys-
tals, which by Wollaston’s reflective goniometer, appear
to be octohcedra. e .
The distinction now assumed, however, must not be
pressed too closely, since modern discovery has effected
the condensation and liquefaction of such gases as are
absorbable by water ; and it is not improbable that the
condensation of others may evennmn} be accomplished.
In the carbonates, the carbonic acid gas is locked up in
a highly-compressed form. In water, oxygene and
hydrogene, its chemical elements, are exceedingly con-
densed ; and in chloride of azote, its gaseous constituents,
chlorine and azote, are so closely united, that a gallon






18

gene at 50° Fah., appears to be equal to that of 17
atmospheres.  That of carbomic acid gas, at the tem-
perature of 32° exerted a force equal to 36 atmospheres,
and tubes including this liquid gas, by a slight increase
in the heat of the weather, exploded with great violence.
The pressure of liguid nitrous oxyde as 45° F. eéxceeds
that of 50 atmospheres, and it boils readily by the dif-
ference of temperature between 50° and 0° or zero. Ne
doubt some of these may be found extremely serviceable
as mechanical agents, and finally supersede the use of
steam. Mr Brunel has secured, we believe, by a patent,
this mechanical application of liquid carbonic acid gas.
Vessels sufficiently powerful to resist its tremendous
power have not, however, yet been found, and are likely
to interpose a barrier for some time to its practical em-
ployment; besides, the liquid gas is found to exude even
through metallic cylinders.*

Preparation of the Gases.

In the following directions for the preparation of the
gases, we are limited to those obtained over water, and
not immediately absorbed by that liquid. Those which

* The preparation of these liquid gases is so pregnant with dan-
ger, that their introduction and exhibition in a lecture room is not
warrantable under any circumstance. Whatever risque tbe operator
may personally choose to run in his laboratory, he incurs a fright-
ful responsibility in daring to bring the lives of his auditors into
jeopardy. It is hoped that the recent melancholy death of Mr.
Barry will operate as a salutary caution and warning against intro-
dueing such dangerous and formidable materials. In braving the
dangers of the laboratory I will yield to none; but I should tremble
to peril the lives of others.
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follow do not include all which may be thus collected,
but embrace the greater part of them, and such as are
of general interest and importance. Arsenicated hydro-
gene is a gas requiring such a degree of precaution lest
it should be accidentally respired, that it has been deemed
prudent to overlook its preparation entirely. A conti-
nental chemist fell a victim to its casual respiration.

I. HYDROGENE.

This gas may be obtained from iron-turnings or
filings, by placing them in a gas-bottle, adding a little
water, and sulphuric acid; the gas as it is disengaged
must be collected over water by means of the pneumatic
trough. Granulated zinc is much preferable to iron turn-
ings; the gas being purer and less odorous. Hydrogene
may be also obtained by passing steam through an
ignited iron tube, or a porcelain one containing iron-
turnings; and collecting the gas in the usual manner.

II. CARBONIC ACID GAS.

Carbonic acid gas is easily procured by adding diluted
muriatic acid to powdered marble in a gas-bottle, and
collecting the gas over water. Limestone, chalk, and
other substances effervescing on contact of an acid, yield
the same gas, and any acid* may be used instead of the
muriatic ; but nitric acid is too expensive, and sulphuric
acid producing an insoluble sulphate of lime, the salt
is washed out with difficulty.

* This must be accepted in a restricted sense ; hydrocyanic acid,
for instance, will not displace carbonic acid gas.
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IIl. OXYGENE.

Oxygene may be obtained by exposing peroxyde of
manganese to infense heat in an iron retort; a lomg
flexible tube conducts the gas to the receiver, resting on
the shelf of the pneumatic trough; the first portions
that come over being impure, must be rejected. The gas
may in this way be obtained from nitre, and is purer and
more abundant, it also evolves in great purity by expo-
sing peroxyde of mercury to intense heat in an earthen-
ware retort. If peroxyde of manganese be mixed with
sulphuric acid in a glass retort, the heat of an Argand’s
lamp will be sufficient to occasion its evolution. The
neatest as well as the purest and most prompt method
of obtaining pure oxygene, is to expose in a small glass
retort a quantity of oxymuriate or cklorate of potassa,
say about half an ounce. This requires the heat of a
spirit-lamp, and though a little more expensive than the
preceding methods, it is every way preferable. The
salt will soon melt, and the gas be disengaged.

’

1V. CHLORINE.

To about half an ounce of peroxyde of manganese,
contained in a retort of a few ounces’ capacity, add 2 or
3 ounces of muriatic acid ; mix the ingredients ; apply
a gentle heat and receive the gas over water ; reject the
first portions, and take care not to inhale the chlorine,
as it is very powerful and irritating.* This is the best

* A little alcohol on sugar is said to relieve the oppressive effects
produced by accidentally breathing chlorine.
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. Drocess, though it may also be obtained by mixing
common salt with peroxyde of manganese, and adding
sulphuric acid to these ingredients contained ina retort.
The sooner it is used the better.

V. NITROGENE.

This gas is procured by adding nitric acid to animal
muscle contained in a retort; apply heat, and receive
the nitrogene or azote over water.

Nitrogene may also be separated from atmospheric
air, of which it constitutes 79 per cent. by burning
phosphorus in a confined quantity of atmospheric air
over water, which will combine in the act of combustion,
with the oxygene of the atmosphere, and form phos-
phoric acid, which being agitated in contact with the

. water, will be entirely absorbed, leaving the nitrogene.
Nitrous gas also passed up into atmospheric air, confin-
ed over water will combine with its oxygene, form
nitrous acid absorbable by water, and thus insulate the
nitrogene.

VI. NITROUS GAS, OR NITRIC OXYDE.

Add nitric acid to either copper or tin filings, or mer-
cury, in a retort. If the acid be undiluted, it will require
no heat for its production ; but if dilated with water, a
gentle heat will be found necessary; nitrous gas is re-
ceived over water in the usual way.

Vil. NITROUS OXYDE.

. Introduce into a retort a portion of the salt called
nitrate of ammonia, and apply the heat of 2 spiriv \amp
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somewhat cautiously; the salt will melt, and the liquid
will soon afterwards give off the gas. If the heat be
considerable, the nitrous oxyde will be disengaged with
great rapidity, evolving under the form of smoke; but
when the gas comes over more slowly and tranquilly, it
is found purer than in the other case. Collect over
water.*

VIII. HYDRO-CARBONIC OXYDE.

This gas was discovered by Dr. Thomson ; and may
be collected over water, being obtained by adding sul-
phuric acid to powdered prussiate of potassa in a retort.
The heat of the spirit-lamp will soon effect its disen-
gagement.

IX. CARBONIC OXYDE.

This gas is evolved from a mixture of dry carbonate
of baryta and iron filings, or from oxyde of zinc and
calcined charcoal, by applying a strong heat to the tube
containing the ingredients. The gas must be washed
with lime water to absorb the carbonic acid gas mixed
with it.

Carbonic oxyde may be also obtained by mixing
oxalic acid with sulphuric acid contained in a retort: the
last method is the most certain and simple.

% Before the nitrate of ammonia is put into the retort, it will be
advisable to reduce it to powder, and expose it in a ‘shallow dish
before the fire. This will deprive it of water of crystallization, and
prevent tlie water rushing up into the retort, from the sudden con-
densation of disengaged vapour.
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X. OLIFIANT €AS.

Mix together cautiously in a retort, of the capacity
of 8 ounces, one ounce of alcohol, and four ounces of
sulphuric acid by measure, adding the acid gradually,
holding the retort inclined, with the ball ynder,
and at each addition shaking the retort to mix the
liquids : the mixed liquid will thus become brown, and
u cautiously applied heat will after some time cause it
to give off the olifiant gas. These proportionals, which
we have always found to be the best, must be accurately
observed, and great attention paid to the management
of the temperature.

XI. SULPHURETTED HYDROGENE.

Mix a little proto-sulphuret of iron into a small retort,
with muriatic acid: the gentlest hegt, as that of a wax
taper, will be sufficient to disengage the gas; as it is
very noxious, and possesses a faid smell, none of the
sulphuretted hydrogene must be suffered to escape.

XIl. PHOSPHURETTED HYDROGENE.

To a solution of caustic potassa contained in a small
retort, add a quantity of phosphorus cut into fragments
about the size of a small pea; apply a gentle, steady
heat, and do not plunge the beak of the retort* into the
water-trough till a slight explosion shall have expelled

» 1 have found it convenient to use a small and very shallow
evaporating basin supplied with water; if the beak of the retort
be immersed in the water in the basin, the water will on any
sudden condensation rush a small way up the stem, but be insuffi-
cient to reach the contents of the retort.



24

the included air. It may be collected in small phials
over water.

This gas may be also obtained by adding muriatic
acid to chips of phosphuret of lime in a similar manner.

Noute.—It will always be found prudent, as 2 general rule, to re-
move the retort before the lamp is withdrawn; for if the gas be
nearly expelled, the sudden reduction of temperature might causg
the cold water to rush up into the retort, and effect its destruction.
In removing the glass jars from over the shelf of the pneumatic
trough, care must be taken not to bring them over the retort, for &
drop of cold water falling on the intensely heated ball, especially in
the obtainment of oxygene, would certainly occasion its immediate
fracture. A bit of wet cloth or paper will be found useful in pre-
venting the retort from slipping from its position : the beak or stem
of the retort will securely rest upon it, interposed between the glass
and the lip of the trough. Retorts should be set apart for specific
gases, and not used indiscriminately: the gas bottle should be
entirely confined to the process of obtaining hydrogene and carbonic
acid gas. The deflagrating spoon, used with sulphur in a previous
experiment, should not be employed for phosphoras, until the former
has been entirely consumed, as an explosion might oceur by their
combination. The retort used for oxygene, from chlorate of potassa,
must be made not exceeding 1 to 2 ounces capacity. The operator
should observe that the ebullition in the gas bottle be regular and
continued, and the gas evolved steadily, which is easily done by
plunging the beak of the curved tube in water. It is proper to cau-
tion against igniting hydrogene from a tube inserted into a cork in a
bottle. Such experiments are always hazardous from an almost un-
avoidable mixture of atmospheric air. Deflagrating jars should
always have wide mouths, and be lipped: being open below, a small
depth of water, will be found extremely serviceable in extinguishing
the product of combustion. When phosphorus in combustion is intro-
duced iato oxygene, nitrous gas and nitrous oxyde, no attempt should
be made at the close of the experiment, to withdraw the deflagrating
spoon with phosphorus still burning, the light being too dazzling to
do so without incurring the risque of contact with the lip of the jar
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as well as a portion of it being ejected on the glass. If the spoon
however be plunged into the water below, it is extinguished, and all
such danger obviated. Should a fragment of burning phosphorus
fall on the surface of the glass, it will certainly occasion its fracture,
unless immediately extinguished. A drop of water only accelerates
the accident, but a little dry sand or magnesia added, would extin-
guish the combustion, and save the vessel from fracture. All ghemi-
cal glass apparatus should be well annealed to resist sudden changes
of temperature, and the cylinders should be stout, ground flat on
edge, and have plates of glass ground so as to be air-tight. When a
wateh spring is deflagrated in oxygene, it will be prudent to have a
stratum of an inch of water in the dish, as the melted scoriz which
fall frequently penetrate the shallow porcelain tray used to transfer
the gas from the pneumatic trough.
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OBJECTS OF CHEMICAL SCIENCE.

BY means of chemistry we discover the nature and
properties of bodies, and the proportions of their con-
stituents; we estimate the amount and force of the
powers which unite them, and of the several compounds
formed under different modifications of these constituents.
The agencies which produce these changes, and to which
they are subordinated, form also an essential and proper
branch of this science.

Indestructibility of Matter.

I. Pour a solution of caustic potassa into a vessel of
carbonic acid gas, and cover it immediately with a wet
bladder, then shake it, and the bladder will become hol-
low. Add a little muriatic acid, and the carbonic acid
will re-fill the vessel.

Rationale. The bladder becomes hollow from the
absorption of the carbonic acid gas by the caustic
potassa, and the muriatic acid displaces the gas
from its combination, while this displacement is
rendered sensible by the effervescence. It is ob-
vious the same changes may be repeated with the
carbonic acid gas, ad infinitum. ~

c3
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CHEMICAL ATTRACTION AND ITS RESULTS.

CHEMICAL aftraction takes place between bodies that
are altogether unlike eack other, or have no commeon
character. Thus alkalis are acted on by acids; sul-
phuric acid combines with iron, nitric acid with mercury,
and so on.

The results .of such chemical action and attraction,
introduce to us an entirely new. substance, having no
feature in common with the constituents, or parts which
compose it. Thus the action of dilute sulphuric acid
on iron gives rise to a mass of green translucent crys-
tals ; that of nitric aecid on mercury produces a group
of transparent needle-form crystals, e catera ; corrosive
bodies, by combining chemically, may produce mild
salts, of which common salt affords an example; colourless
bodies may thus become eoloured, and coloured bodies
colourless ; mild and inert substances may become cor-
rosive and pungent; solids may become fluids; and even
gases, as in the case of muriate of ammonia, become
concrete and solid.
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Changes produced by Chemical Agency.

I. To a solution of sulphate of iron add a little tinc-
ture of galls—ink will be formed. ‘
Rationale. The' blackness arises from the combina-
tion of the gallic acid with the iron — the former
being found in tincture of galls, and the gallate of
iron is black. C
I1. To the black mixture formed in the last experi-
ment add a little muriatic acid, and the colour will be
discharged.
Ration. The acid added, deeomposes the ink, and
separates the gallic acjd.

III. To a solution of sulphate of iron add solution
of hydro-cyanate of potassa, and a prussian blue colour
results.

Ration. The hydro-cyanic acid combines with the
iron, and forms hydro-cyanate of iron, or prussian
blue.

IV. To a solutien of sulphate of iron add a solution
of chromate of potassa, and a brown colour will be
formed. '

Ration. The chromic acid in this case forms the
chromate of iron, which is dark brown.

V. To a solution of sulphate of copper add ammonia,
and a beautiful violet tint will be preduced.
Ration. There is here formed an ammonia-sulphate
of copper, which is of a violet tint.
VI. To a solution of the violet-coloured liquid add a

* little nitric acid, and the violet tint dissppears.
c4

°
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Ration. The nitric acid separates the ammonia, and
combines with it. -

VII. To asolution of sulphate of copper add prussiate
of potassa, and it becomes brown.

Ration. The prussiate of copper is formed in this

" instance.

VIII. To a solution of sulphate of copper add a solu-
tion of arseniate of potassa, and it becomes green.
Ration. The arseniate of copper is produced in this
experiment, (Scheele’s mineral green.)*

IX. To a small portion of protomuriate of mercury
(calomel) add a few drops of ammonia — it becomes
black.

Ration. This black pewder is the protoxyde of mer-
cury, the ammonia combining with the muriatic
acid.

X. To a solution of permuriate of mercury (corrosive
sublimate) add lime-water or caustic potassa, and an
orange red precipitate will be formed ; the change pro-
duced with the lime-water is much darker than with the
potassa.

Ration. The lime-water, or the caustic potassa, com-

bining with the muriatic acid, the red peroxyde of
mercury is evolved.

XI. To the preceding formation add a little nitric
acid, and the whole will be re-dissolved and become
colourless.

* This product is almost solid.
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x Ration. * The nitric acid dissolves the precipitated®
peroxyde
XII. To a solution of peracetate of lead (sugar of
lead) add chromate of potassa, and a brilliant yellow is
produced. .
Ration. The chromate of lead thus formed is yellow,
and is commonly known under the name of chrome
yellow. '

XIII. To a solution of nitrate of silver add chromate
of potassa, and a crimson precipitate is formed.
Ration. The chromate of silver is produced, and is of
a crimson tint.

XIV. To a solution of nitrate of mercury add solution

of chromate of potassa, and a vermilion tint will be formed.

Ration. The chromate of mercury herein formed is
of a scarlet colour.

Note.—With salts of copper, chromate of potassa forms green’
chromates; and with those of tin, purple chromates.

XYV. To asolution of peracetate of lead add a solution
of hydriodate of potassa — yellow is formed.

Ration. The hydriodate of lead thus produced is a
fine light yellow.

XVI. To a solution of permuriate of mercury add
solution of hydriodate of potassa, and a brilliant scarlet
ensues. ' :

¥  Ration. The hydriodate of mercury here produced is
a brilliant red. :
c3
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'@y Note.—This colour is, perhaps, among the most beautiful ever
obtained by art. It was at my suggestion, many years ago, em-
ployed in a painting, but unfortunately was not permanent.

Intense Chemical Action.

I. Pour a little nitric aeid on gmnulate‘d tin—a fierce
action ensues from the affinity existing between them,
and nitrate of tin is the result.

I1. A little nitric acid on copper filings will exhibit
an equally intense action, and forms nitrate of copper.

Note.—The red vapour which escapes is owing to the decomposi-
tion of a part of the nitric acid, the one portion of the decomposed
quantity, namely, oxygene, going to the tin, or copper, to oxydize
it, while the other, nitrous gas, evolving, combines with the oxygene
of atmospheric air, and prod red vapouss of nifroxs acid gas.

\
Q -

III. To iron turkx granulated zinc, 2dd a little

water and sulphuric acifé—a considerable action ensues,
with the escape of an inflammable gas. '
Ration. By the united action of the iron or zinc, and
acid, the water is decomposed, the oxygene of the
water unites to the iron or zinc, and the acid then

dissolves them, forming sulphate of iron in the one
case, and sulphate of zine in the other.

Note.~It may be observed that acids do not combine with
metals, unless the latter are in ‘the state of oxydes. The oxygene
may be, as in this case, obtained from the decomposition of the
water, or from that of the acid, as ' exemplified in the action of nitric
acid on mercury in the production of nitrous gas.
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IV. Into dilute sulphuric acid throw a portion of solil
carbonate of ammonia—the carbonate of ammonia will
move up and down for some time, giving off a train
of numerous minute air bubbles, and will finally be com-
pletely dissolved.

Ration. The sulphuric acid attacking the carbonate
of ammonia decomposes it, and while the carbonic
acid gas is Jisengaged with effervescence, the sul-
phate of ammonia is formed.

V. To carbunate of soda, dissolved in water, add mu-
riatic acid, a considerable effervescence is produced.
- Ration. By the action of the muriatic acid, the muriate
of soda, or common salt is formed, while the car-
bonic acid gas is disengaged. ' -

VI. Drop sulphuric acid on strong ammonia, the ac-
tion is exceedingly fierce, and the liquid is dispersed in
vapour. T
Ration. The affinities here are very energetic, produc-

ing a degree of temperature above the ebullition of

water. Sulphate of ammonia is formed.

Note.—The action here is so fierce, that considerable caution is
necessary in moking the experiment.

VII. Powder some nitrate of copper, and place it on
tin-foil, then sprinkle it with water and fold it up rapidly
and tightly —much smoke will be evolved with occa-
sional sparks.
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its simple or constituent parts. Synthesis, the repro-,
duction of the compound, by conjoining the constituents.

I. To a solution of sulphate of iron add a portion of
solution of caustic potassa, a reddish brown precipitate
-will be formed.

Ration. The caustic potassa has a superior affinity
for the sulphuric acid than for the irom, in con-
sequence of which the sulphate of potassa is formed,
and held in solution, while peroxyde of iron is
thrown down.

11. To solution of camphor in alcohol add water, the

camphor ascends and floats in a solid form.

Ration. The water having a superior affinity for the
alcohol, than the alcohol has for the camphor, com-
bines with it, and frees the camphor from its com-
bination with the alcohol. The solution of camphor
in alcohol is not, strictly speaking, chemical, but it
affords a simple illustration.

I1I. To solution of sulphate of magnesia add solution
of caustic potassa, white flocculi are precipitated.
Ration. Sulphate of potassa remains suspended in
solution, and flocks of caustic magnesia fall down
being insoluble.

Compound Affinity.

This kind of affinity is called complex or compound,
because in order to effect the decomposition or sepusee
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. tion of the constituents, the substance added, for this
purpose, must be compound, and the resulting new pro-
ducts will be severally compound.

I. To a solution of sulphate of alumina (alum) add
peracetate of lead, (sugar of lead) in solution. Here an
abundant white precipitate is formed. ,

Ration. A little acetic acid added to solution of alum
produces no change ; but in combination with lead
the decomposition is effected. The sulphurjc acid
leaves the alumina, and forms, with the lead, sul-
phate of lead, which is thrown down as an insoluble
precipitate ; while the acetic acid, disengaged from
the lead, combines with the alumina, and is held in
solution above, and thus sulphate of lead (insoluble})
and acetate of alumina (soluble) are formed,

Repulsion.

I. Place a piece of money in & vessel of water, and
scatter lycopodium#* over the water. The money may
be withdrawn without the hand being wet.

Note.—Repulsion is generally cornected with the intervention of

some foreign or extraneous body, but is less equivocally displayed
in the phenomena of magnetism and electricity.

* The dust or seed of the lycopodium clavatum, or club moss. It
is exceedingly inflammable, and is used extensively in Chinese fire-
works. It is also employed to mimic lightning in theatres; and
used in Germany by apothecaries for pills, instead of liquorice pow-
der or magnesia.
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11. Olive oil floats on water, or sinks in alcohol,
without admixture in either case. There is no chemical
affinity, and they consequently separate, agreeably to
their respective specific gravities.

CALORIC.
Free or I.J'ncambiued.

~ The agent producing heat is termed caloric, to distin-
guish it from the sensation produced. In its free or
uncombined form, it expands or dilates bodies; hence,
by the absorption of heat, solids become liquids, and
liquids again become vapours. Caloric tends to diffuse
itself equally around, radiating into free space, and ex-
tending to all objects. The phenomena of the ther-
mometer depend on the equable and uniform expansion
of the included mercury, as affected or acted on by un-
combined or free caloric.

I. Invert a ball, with a long stem containing water,
coloured with sulphate of indigo, and pour into the
stem a little sulphuric ether, then plunge the orifice of
the stem, thus inverted, into water: the ether will ascend
and occupy the superior part of the ball. Pour over it,
boiling water, and the ether, expanding into an elastic
form by the heat, will expel the coloured water. If,

after this, cold water be poured over it, the column will
re-ascend.
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Ration. This experiment proves the expansion of
bodies by heat.

II. Take a cylinder of brass, previously fitted to a
gauge both in diameter and length, keat the cylinder,
an‘d it will no longer enter the gauge either way.*

Ration. This clearly proves that metals expand
equally every way, and the cause of this uniform
expansion is thus referrible to heat. Hence a
metallic rod, on being heated, will not pass through
aring, which it accurately fitted when cold.

\

Conduction of Metals.

I. Take the cylinder used in the preceding experi-
ment, and wrap a slip of writing paper round it ; intro-
duce it into the flame of a spirit-lamp, and the paper will
- not be consumed. Substitute this metallic cylinder by
one of wood, and the paper will then be charred.

Ration. The metallic cylinder conducts away the heat,
and prevents the impression of flame, while the
wood, being without this property, the paper is
necessarily charred. Thus, too, may a leaden bullet
be melted, being closely wrapped up in paper, and
held in flame. Sand, charcoal, and glass are ex-
amples of non-conductors of heat.

11. If the ends of bars of different metals be coated
with bees’ wax, and the other extremities be plunged

* See the Figure.
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into heated sand, it will be found that the different por-
tions of wax will be melted in different periods. By this
experiment it will be proved, that silver and copper are
superior conductors to platinum and iron.

Ration. The caloric being transmitted more easily
and promptly by copper and silver than by platinu'p
or iron, will sooner melt the wax, and a greater
portion of it will be found dissolved in a specific
period.

IT1. Take iron, copper, and silver rods, pass them
through an arch of wood, so that at the superior end they
may diverge (fan-like), the other ends being brought
together to a point. If the further ends are supplied
with a small fragment of amadou,* moistened with phos-
phorus dissolved in sulphuret of carbon, while the lower
united points are introduced into the flame of a spirit-
lamp, it will be seen that the pieces of amadon will
inflame in order, according to the conducting power of
the metals to which they are affixed : as silver, copper,
iron.

I have found this a more elegant and striking method
of illustrating the principle than the former.+

Conduction of Water.

I. Take the temperature of water contained in a glass
basin, pour over it a portion of sulphuric ether, and then

* Boletus ignarius, or German tinder.
1 See the Figure.
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inflame it ;—though a considerable flame will be pro-
duced, yet, on its extinction, no additienal temperature
will be discovered in the water.

Ration. It is quite clear that in this experimerit the
o Water did not conduct the heat downwards by its
» surface, though metals conduct heat in every direc-

tion. Boiling water may remain incumbent on
cold water, and water be boiled in contact with ice,
the latter remaining solid.

Latent‘ Caloric.

Latent caloric is a peculiar state of heat wherein it may
be considered as in chemical combination with a sub-
stance, but incapable of affecting the thermometer. Thus
snow may indicate a temperature of 32° F.; but, after
being exposed to the fire until it is entirely liquefied, the
water will still exhibit the same temperature, When
there is an increase of density by mixture or combina-
tion, heat is evolved; but when there is an increase of
mass or volume, or a decreased density, the temperature
is lowered.

I. Mix equal parts of water and sulphuric acid toge-
ther, cautiously: a very considerable heat is produced,
and on re-measuring the liquid it will be found that it
has decreased in volume. -

Ration. When bodies become more dense or more solid,
heat is produced: the temperature thus sensibly
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evolved, must have been lafent in the liquids, their
mixtare disengaging the heat.

Note.—There is a long tube, terminating in a double ball at the
top with a stopper, employed for this illustration.* - Sulphuric acid is
poured in 50 as to fill the tube and lower ball: the upper ball is agai
filled up with water, and the stopper replaced: en inverting g'
apparatus the decrease of volume is seen.

I1. Condense air smartly on a bit of amadou, by
means of a small syringe, and it will inflame it.

Ration. Here the heat is liberated from the air by
being compressed into a smallerspace, and becomes
thereby more dense.

IIT. Mix common salt, or nitrate of potassa, &c. in
water, and the thermometer will sink considerably.

Ration. Here the melting or solution of the salt in
water lesgens or attenuates its density or solidity —
and cold is the result. When snow or ice melts,
cold is felt in the transition from solidity to a liquid
form. Therefore, cold, or the absence of heat, is
the result of a change of state from a solid to a liquid
form, or that of vapour.

IV. Mix fresh fallen snow and muriatic acid together,
and plunge a Florence flagk, containing water, into the
mixture : the water will soon be converted into ice. Dr.
Wollaston’s cryophorus, which shows the curious phe-
nomenon of freezing at a distance, will exhibit the same
result.}

* See Figure. 1 See Figure,



44

Ration. Here is still an attenuated density, and the
result is cold. In like manner, the solution of va-
rious salts in water, as nitrate of potassa, sulphate
of soda, muriate of ammonia, &c. (as in Experi-
ment III.) produce freezing mixtures sufficient
even to congeal mercury.

V. Equal parts of water and of nitrate of ammonia
will reduce the temperature from 50° to 4° F.

VI. Ice, say at 32°, and water at 172°, will cool the
mixture down to 32°; hence 140° of temperature are
lost, and have become latent.

VIL. If water be boiled in a retort, and the beak be
immersed in a tumbler of cold water, the disengaged
steam will raise the water to the boiling temperature ;
and the water will thus be seen to boil at a distance
from the source of heat. This method of heating by
means of steam is extensively employed in manufac-
tories.

VIIIL. If cold water be thrown on a lump of quicklime
from the kiln, the heat produced in slacking will be suf-
ficient to set phosphorus on fire, or, at any rate, its solu-
tion in sulphuret of carbon.

Note.—These experiments all show the absorption and evolution
of heat as connected with change of volume.

Evaporation, a Source of Cold.

I. Wrap e little lint, or tow, round the ball of a ther-
mometer, and dip it in ether; the liquid will sink con-
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siderably in the stem, an effect which will be accelerated
by a cold current of air.

Ration. The sulphuric ether robs the ball of its
caloric, and is volatilised in consequence of this
abstraction of heat, the current of air accelerating
the effect.

II. If the ball of a thermometer similarly supplied
with tow, be moistened with sulphuret of carbon, and
placed in the receiver of an air-pump, a spirit-of-wine
thermometer will be soon reduced to 72° below 0°, or
104° below freezing.

When Mr. Towson’s little instrument represented in
the plate, diverges by heat, sulphuric ether applied,
causes the wires to collapse instantaneousiy.

N

e

Radiation of Caloric. .

I. In the focus of a coneave reflector of tin or copper,
put a red-hot ball, or other heated body, then place ano-
ther reflector opposite, the distance between them being
several feet. If a thermometer be placed in the focus of
the reflector opposite to that with the heated body, it
will show an elevation of temperature. Leslie’s differ-
ential thermometer is, from its sensibility, best adapted
to this experiment.

Ration. The radii of heat emanating from the ball
impinging on the reflector immediately behind,
are reflected to the one opposite, and from thence
converge on the instrument.
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1L. If a slip of paper be dipped into solution of phos-
phorus in sulphuret of carbon,* and placed in the situa-
tion of ‘the thermometer in the last experiment, it will

~ inflame in a few seconds.

Light.

Opinion has been much divided on the nature of light.
Some have considered it as composed of material parts,
or particles, while others view the phenomena of light
as the effect of undulatory motion. When light is
-evolved in the case of phosphorescence excited by heat, as
in chlorophane, Canton’s phosphorus, &c., 1 decidedly
consider it to be the éffect of thermo-electric agency.

Note.—This view of phosphorescence has since the publication of
the second edition in 1830, where it was first propounded, been expe-
rimentally verified.

1. Flint and steel, or steel and an alloy of iron and
antimony, on being struck together, emit sparks that
are luminous.

Ration. Hence collision produces light. Quartz
peebles also emit light when struck, and pieces of
rattan cane, by similar collision, exhibit sparks.

11 Ifa bit of sugar be simply broken between

fingers in the dark, light is produced at the momen
fracture.

% This solution I have proved to be very valuable in detec
minute quantities of evolved caloric, having found it to inflan
a temperature not exceeding 80° F.
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III. If powdered flwor spar be strewed on a heated
Plate, it will be luminous in the dark; and the- same
phenomenon will ensue on throwing it on a surface of
heated oil.

Ration. Hence temperature has the power of evolving
~ light from certain bodies.

1V. Canton’s phosphorus, when thrown on a heated
metallic plate, yields light. Even some liquids when
heated become luminous. v

Note.—I have found that Canton’s phosphorus becomes beau-
tifully phosphorescent in contact with a surface of mercury when
introduced into the electric circle of the Galvanic Battery.

Flame.

. 1 am inclined to consider flame as the tranquil exhi-

‘iﬁon of ignited vapour entering into new chemical
arrangements ; the continuity of flame being supported
by successive supplies of inflammable matter flowing
from its source.

1. Pour some alcohol into a watch-glass, inflame it,
and stretch a thread of platinam wire -across, it will
appear ignited only at the exterior surface of the flame.

Ration. Flame is hollow, and consists of a mere
. superficial film, hence the platinum wire is not
ignited in the céntral part, where no flame exists.
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I1. Place a straw across this flame, and it will be only
ignited and charred; as in the preceding example, at the
outer edge.

III. Introduce gunpowder (in a small platinum
spoon) through the flame into the interior, and it will
remain there for a few seconds unconsumed.

Ration. Tt is thus evident that there is no ignited
matter in the centre of the flame.

IV. Introduce a chip of camphor under similar cir-
cumstances, and it will not burn.

Ration. There can therefore be no oxygene in the in-
terior to support flame. In this experiment the
camphor vaporizes and imparts to the flame a
greater illuminating power.

V. Introduce a chip of phosphorus into this flame, it

will not burn, and if inflamed previous to introductio
it will be immediately extinguished.

Note.~A platinum spoon must not be used in this experiment
as phosphorus corrodes it.

VI. A glass tube introduced into the ceutre of this
cone of flame, becomes the wedium of the escape of in-
flammable vapour, which may be ignited at the upper
orifice.

Ration. The foregoing experiment proves that the
interior of flame is charged with inflammable vapour.
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Intensity of Flame.

*1. Pour a little sulphuret of carbon into a watch-glass,
and kindle it, a brush of steel wire will burn beautifully,
on its introduction into this flame.

Ration. This proves the flame to be exceedingly in-
tense. I have burnt even a watch-spring in it.

Coloured Flames.

I. Kindle alcohol holding in solution nitrate of cop-
per, in a watch-glass: It will burn with a green flame.

II. Alcohol, holding common salt in solution, when
kindled, yields a yellow flame.

1. Alcohol, with nitrate of strontia in solution, burns
with a red flame.

® 1V. Alcohol, with muriate of baryta in solution, yields

a yellow flame.
V. Alcohol, with boracic acid gives a green flame.

VI. If a portion of alcohol and chlorine, or muriatic
or nitric acid with alcohol be ignited in an iron ladle,
over the flame of a spirit-lamp, it gives a bluish green
flame, striped ; forming a beautiful phenomenon.

Ration. The colour imparted to flame seems generally
dependant on the nature of the base of the substance
mixed with the alcohol.
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Combustion.

Combustion may be defined as a phenomenon alto-
gether independent of the distinction of supporters of
combustion and inflammables ; but is connected with
change of volume or mass ; its amount will be in some
ratio of the rapidity or energy of the chemical changes
superinduced : the keat and light, which are the accom-

paniments of combustion, seem to be mere manifestations
of this intense chemical action.

1. If an ignited taper be plunged intoa jar of oxygene,
it will burn with great intensity and beauty.
Ration. Oxygene is an eminent supporter of combus-

tion, and combines energetically with the consti-
tuents of the burning material. '

I1. Place a chip of phosphorus in an iron deflagrating
spoon ; kindle, and introduce it into oxygene—the
light is most intensely vivid, and scarcely sapportable
by the eye.

Ration. Phosphorus is a substance exceedingly in-

flammable, and combines with oxygene, at exalted
temperatures, with extraordinary energy.

I11. Throw powdered antimony into a long tabe filled
with chlorine, and it will fall like a shower of burning
stars of a yellow light. S

Ration. This experiment proves that previous igmi- -

tion is not a necessary auxiliary to combustion.
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and the conditions of combustion are provided im-
dependent of the surrounding nredium. '

VII. Throw into water, contained in a cylindrical
glass of small diameter, a portion of chlorate of potassa,
and add a small quantity of phosphorus, cut into chips
about the size of a hemp seed, then, by means of a long
funnel passing through the water, por in a little sul-
phuric acid, and a beautiful combustion under water will
ensue.

Ration. In this experiment the sulphuric acid decom-
poses the chlorate of potassa, and the supporter is
brought into contact with the phosphorus ; the acid
and water mixing, produce increased heat which
melts the phosphorus. /

Note.—Deutoxyde of chlorine is the efficient supporter in this
instance.

VIII. Into a Florence flask put some sublimed sul-
phur, and with it Dutch foil (copper leaf), then beat
the flask—the sulphur and copper will combine with
energy, and evolve flame. '

Ration. Here the phenomena of combustion are: dis-
played independent of a supporter, resulting entirely
from the combination. .

IX. Into a Florence flask, containing a little sulphur,
introduce a chip of potassium, .and heat the flask by a
spirit-lamp ; the combination will be attended with com-
bustion, accompanied by flame. '

-Ration. Here, as in the preceding experiment, com-
bustion is the result of the combination.
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nected with the foregoing experiments which it may be uséful to
mention ; a platinum spoon must om no account be used to meit »
fragment of tin, antimony, lead, &c., as both would assuredly fuse
together.

XIIIL. Ifan alloy of potassium and sodium be brought
into immediate contact with a small portion of mercury,
in a watch-glass, combustion follows.

Ration. The product is an amalgam, wherein the two
metals are chemically combined with mercury.

X1V. Relative combustibility may be thus exhibit-
ed : —allow a taper to burn out in a confined volume
of atmospheric air, introduce inflamed sulphur into this
medium, and permit this flame also to expire. Phos-
phorus will still continue to burn in this last atmosphere,
being-kindled previous to introduction.

Safety Lamp.

1. Introduce Davy’s safety:lamp slowly into a large
jar containing a little sulphuric ether, the vapour of
which will partially fill it, if previously covered for a
short time. The wick-flame will be seen to extend itself
in the form of a lengthened spire ; and, as the lamp is
lowered, be encompnssvi by a dilute foreign flame ;—this
last becomes insulated, the wick-flame in the mean time
being extinguished. Finally, the foreign flame which
entirely possessed the cylinder, will be extinguished also.
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.

Aphlogistic Phenomena.
May be defined as combustion without fame.

I. Pour alittle sulphuric ether into a narrow glass, them
coil up platinum wire at one end; ignite the coil and,
introduce it into the vessel, it will continue to glow and
exhibit light without flame. _

Ration. This curious and singular phenomenon, ac-
compained by a phosphoric flame, dilute and lam-
bent, is owing to a slow or inferior combustion—a.
volatile acid matter being evolved.

II. Mr. Danie] Ellis, of Bath, has invented an aphlo-
gistic lamp, by attaching & few rings of platinum wire
to a spirit-lamp with a minute wick : when the lamp is
kindled, the rings are also ignited ; if the flame be blown
‘out, or extinguished by a momentary application of the
cap, the coil still remains ignited ; and on bringing a
small jar of oxygene over it, the lamp will be rekindled.

Ration. The phenomenon is dependant on the same

principles as the preceding. This lamp has been
recommended for the sick-room, but from the pun-
gent vapour developed, it ought to be entirely dis-
carded.

Note.—It is erroneous to say that “ platinum and palladium,
metals of low conducting character for heat, alone succeed in pro-
ducing this phenomenon.” Professor Sementini, of Naples, shewed
me, in 1818, that both silver and copper, eminent conductors of calo-
ric, produced aphlogistic phenomena; and in 1819, on my return
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through Paris, I shewed experiments with the former metal to
M. Robiquet and other Scavans, as well as to several of the pro-
fessors of the university of Aberdeen, subsequently, Mr. Herapath,
of Bristol, told me that he had observed the same thing with brass
wire; and if I mistake not, Dr. Thomson, of Glasgow, stated also
that he had succeeded with finely divided gold. Mr. Ellis first
observed the acid product obtained from the aphlogistic lamp, in-
correctly assigned to Mr. Daniel. When Eau de Cologne is sub-
stituted for the alcohol, an odoriferous vapour is disengaged. Spirits
of turpentine, under such circumstances, continually evolves smoke,
though the rings are not visibly ignited. Mr. Merryweather, of
Whitby, has applied a combination of twelve of these lamps to
sustain, for an indefinite period, a uniform temperature of 360° F.
A green taper may, if not properly extinguished, smoulder away
gradually, and be productive of serious injury : this effect is aphlo-
gistic, the colour being produced by acetate of copper.

5



SUPPORTERS OF COMBUSTION,

OR

ELECTRO-NEGATIVE BODIES.

Supporters of cambustion are medie, in which inflam-
mable bodies burn, from the continued support derived
from them, Sometimes the combustible body is spen-
taneously ignited by being brought into centact with
the supporter; at other times, it must be kindled pre-
vious to its introduction. Copper leaf, antimony, &c.,
spontaneously inflame in chlorine; but sulphur, phos-
phorus, &c., must be set on fire before their immersion
into 3 medium of oxygene. The energy of combustion
most likely depends on relative chemical or electrical
affinities, which will necessarily be enhanced if the grade
of previous ignition be considerable. This class of
bodies is called Electro-negative, because they are evolved

~at the positive pole of the galvanic circle,

L.—O0zygene.

1. Extinguish a taper, and while the wick remains
red-hot, plunge it into a vessel of oxygene ; it will be
rekindled, and burn with brilliancy.

Ration. The supporter of combustion is thus made to .
combine with the inflammable base at a red heat—
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oxygene, the entire vessel will be-filled with the most
vivid and beautiful sparks.

Ration. The carbon -thus unites with the oxygene,
and forms carbonic acid gas.

Note.— Alcohol, camphor, ether, &c. being ignited and introduced
into this gas, burn with increased energy and expanded flame. Alfo
aleoholic solutions of nitrate of copper, boracic acid, &c., yield

- brilliant coloured flames.

. IL.—Chlorine.

I. A portion of metallic arsenic thrown into a tube
of chlorine, will exhibit a fall of white stars.

Ration. In this beautiful spontaneous combustion the
chloride of arsenic is formed.

I1. Heat a portion of mercury in a deflagrating spoon
to ebullition, it will exhibit flame on being introduced
into chlorine, and continue to burn for some time.

Ration. At this temperature inflammation ensues, and
a chloride of mercury is formed.

II1. Zinc, tin, and other metals when heated, become
ignited on introduction into chlorine.

IV. If a small portion of potassium be thrown on
water, with this gas superincumbent, it will inflame in
contact with the water, and the potassiated hydrogene,
spontaneously inflammable, is supported by the medium
of chlorine.
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. Ration. This experiment also proves the claim of
chlorine to rank with supporters of combustion.

V. If a small portion of phosphorus be. introduced,
it will be spontaneously inflamed.

Ration. A chloride of phosphorus results from this

. spontaneous combustion in chlorine.

Note.—A solution of phosphorus in sulphuret of carbon will also
spontaneously inflame.

VI. An inflamed taper introduced into chlorine burns
with contracted dimensions, the flame is a blood-red
colour, and evolves much smoke. This flame is extin-
guished on the taper being withdrawn.

Ration. This shows, with respect to the combustion
of a common taper, a diminished power of support-
ing combustion. The products are carbonaceous
matter in the form of smoke, and muriatic acid gas
from the combination of the chlorine with hydro-
gene.

VII. Inflamed alcohol, ether, &c. will also burn in
chlorine.

VIII. If a piece of coloured cloth, as for instance blue
or green calico, be wetted and introduced into chlorine,
the colour will be discharged—hence the application of
this gas to bleaching.

" Ration. Here the hydrogene seems abstracted from
the water by chlorine, forming muriatic acid gas,
and the oxygene, the other constituent of the water,
thus destroys the colour, from the formation, it is
probable, of deutbxyde of hydrogene.
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1X.A red rose, er blue, &c., flowers, will be beau-
tifully blanched in chlorine.

Ration. The preceding explanation applies here.

X. Manuscript on paper will be immediately de-
stroyed by the contact of this gas. '

Ration. The same decomposition takes place here,
but printed books are not affected, as printers’ ink
contains oil, its carbon resisting the action of the
gas. .

Note.—Oxalic acid may be successfully emfloyed to remove ink
stains,

XI. Copper leaf introduced into chlorine kindles im-
mediately, burning with a yellow flame.

Ration. The energy of copper, in relation to chlorine,
is here exemplified—a chloride of copper is formed.

Note.—Metallic, &c., chlorides are generally converted into
muriates by contact with water. There are, however, soludions of
of chlorides, as those of lime and soda, extremely valuable as dis-
infecting agents, and introduced with the greatest success by
M. Dehbarnqne‘. It may be observed that chlorine is nearly
pasive on colours when dry.

X1I. If a slip of paper, moistened with spirits of tur-
pentine, be immersed into chlorine, it inflames immedi-
ately, with evolution of much smoke.

XIII. If a little chlorine be passed up into a eylinder
containing’ sulphuretted hydrogene over water, a decom-
position will ensue, and sulphur be deposited.
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Ration. Here the chlorine, combining with the
hydrogene, forms muriatic acid gas, which is ab-
sorbed, and the sulphur is freed from its com-
bination.

Note,~This well illustrates the application of chlorine as &
counter-poison in infectious diseases, or contagion, and is the prin-
ciple of Guiton de Morveau’s preservative phial—the septic aerial
poison being destroyed by decomposition. A still more striking
experiment is exhibited, under the same cireumstances, with arseni-
cated hydrogene, a flash of purplish light ensuing, and & brilliant
metallic film of reduced arsenic lining the cylinder.

XIV. If equal volumes of chlorine and hydrogene be
kindled, an explosion ensues, and vapour is exhibited.

Ration. Inthis experiment muriatic acid gas is formed,
being composed of equal volumes of these gases,
thus forced into intimate chemical combination—
the vapour-like appearance is owing to the com-
bination of muriatic acid gas with the aqueous par-
ticles of the atmosphere.

I11.—Iodine.

I. If a small portion of iodine be heated in a globe

by a spirit-lamp, it will rise in a violet coloured vapour.

Ration. lodine sublimes at a temperatare of 158°

Fahrenheit, and condenses on the cooler surface of

the flask in the form of octohedral crystals: its
purity may be thus determined.
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I1. If a chip of phosphorus, quite dry, be brought
into contact with iodine in a wateh-glass, inflammation
immediately ensues,

Ration. This combustion results from the heat extri-

cated in the combination, being sufficient to kindle
the phosphorus. '

1I1. If a portion of iodine be thrown into liquid am-
monia, and allowed to remain there several hours, it
forms a brownish-looking mass, which must be taken out
of the liquid, and divided into small portions. This
being allowed to dry on blotting-paper, is fraught with
detonating properties of an extraordinary kind, and very
violent. )

Ration. The iodide of azote is formed, which is a

. substance so susceptible of explosion, that the con-
tact of a slip of paper, or drop of water, or even

* letting it fall through the atmosphere is sufficient

to cause it: it also explodes on the contact of solu-
tion of phosphorus in sulphuret of carbon, which i¢
inflames.

IV.—Bromine. . '

I. When phosphorus, or solution of phosphorus in
sulphuret of carbon, is brought into contact with bromine,
immediate combustion ensues. :

Ration. This adds another illustration to the pheno-

mena which belong to supporters of combustion.
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Bromine is an electro-negative principle of com-
“ paratively recent introduction.

1I. When antimony, and some other metals, are pro-
jected into bromine, they burn spontaneously.

INFLAMMABLE AND ACIDIFIABLE,
OR :
ELECTRO-POSITIVE BODIES.

Inflammable bodies are such as are capable of being
set on fire, and will continue to burn, provided they be
placed in a medium capable of supporting their com-
bustion, but are themselves unable to support combus-
tion. Inflammable and acidifiable bodies are evolved at
the negative pole of the galvanic battery, and are im-
bued with positive electricity.

1.—Hydrogene.

I. Hydrogene may be inflamed on bringing a lighted
taper near to the mouth of a vessel containing it.
Ration. This particular species of air is thus proved
to be inflammable.

I1. Bring a cylinder centaining hydrogene in an in-
= verted pusition over a candle—it will inflame, and if
depressed, the flame of the candle will be extinguished.
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Ration. This proves its levity to be much greater
than atmospheric air, while at the same time,
though it burns, being inflammable, yet extin-
guishes flame, and is therefore not a supporter. of
combustion.

I11. This gas, from its inferior specific gravity, may
be collected in an inverted cylinder, without the inter-
vention of water—a taper may be passed up into this
gas, which it kindles at the lower orifice, but the flame
of the taper is extinguished in it as a medium: when
withdrawn, it is rekindled on its issue into the atmos-
phere, by the still flaming gas.

Ration. The foregoing experiment illustrates the
superior levity of hydrogene, its inflammability,
and its non-supporting character as a medium.

IV. If soap-bubbles be inflated with hydrogene, they
will ascend, and may be inflamed in their ascent.

Ration. This, while it demonstrates the levity of
hydrogene, exhibits the principle of a balloon.

V. If anarrow tube of glass, &c., be brought over a
minute jet of the inflamed gas it will produce very sin-
gular intonations. '

Ration. This is evidently the effect of a vibratory
motion communicated to the flame by the air enter-
ing from below. The tube is heated before the
intonations commence, and the flame is evidently .
in a state of vibration.
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II. 1f inflamed sulphur be plunged into a cylinder
containing carbonic acid gas, it is extinguished, but re-
kindled on its removal into the atmosphere. :

Ration. This proves that inflamed sulphur cannot -

decompose carbonic acid gas, or overcome its nega-
tive relations, though its temperature is sufficiently
high to continue in combustion, in contact with
atmospheric air.

IIL If inflamed sulphur be introduced into a jar of
nitrous oxyde, it burns with a blue flame, and rose-
coloured fringe. ) . .

Ration. Sulphurous acid gas, mingled with nitrous

gas, are the products.

1V. If eight or ten parts of sulphur are burnt with
one of nitre in a close vessel, and condensed by water,
tinged blue with tincture of litmus, it will be changed
to red.
Ration. Sulphuric acid is formed by this act of com-
bustion, and is dissolved in the water.

SN IV.fBorou.

I. Boracic acid, dissolved in alcohol, burns when .

kindled with a green flame,

Ration. This green flame is characteristic of Boron, -
the base of boracic acid.
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V.—Phosphorus.

1. If characters be described on a board with phos-
phorus, they will be liminous in the dark.

Ration. This is the effect of a slow combustion, with
the production of phosphorus acid, as is evident
when we write on blue sugar-loaf paper, the charac-
ters being red.

Note.—Phosphorus, when allowed to remain for some time in
carbonic acid gas, imparts a luminous property to it, but a stick of
phosphorus emits no light, in pure desiocated oxygene, until azote
or carbonic acid gas be introduced. '

a

A

VI.—Azote.

I. A lighted taper being introduced into this gas is

extinguished. '

Ration. This shows its negation with respect to flame,
azote being distinguished by negative, rather than
by positive properties. It soon escapes from the
cylinder, and does not render lime-water turbid.

These last roperties more immediately distinguish
it from carbonic acid gas.

Sulphuret of Carbon.

1. A small portion of sulphuret of carbon may be madc
to flout on water, and be inflamed while thus floatimg.
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Ration. This shows its comparative specific gravity,

though a small portion of the sulphuret will fall

* through the water, and I have found that a chip of

phosphorus being brought into contact with it in

this condition, will combine and form a fluid com-
pound. '

II. If sulphuret of carbon be inflamed and plunged

into oxygene, it burns with a fierce and expanded flame.

Ration. The products of its combustion in this me-

dium are carbonic acid gas and sulphurous acid gas.

II1. The flame of sulphuret of carbon expands, and
is fringed with rose-colour, in nitrous oxyde.

Ration. Carbonic acid gas, snlphurous acid gas, &c.,
are the products in this instance.

#1V. If a drop of sulphuret of carbon be introduced
into a cylinder of oxygene, it will diffuse, and produce
an explosive atmosphere, which may be kindled either
by -the contact of flame, or that of a chip of. potassium
thrown into the cylinder, having a small portion of water
at the bottom.

Ration. The products of explosion are sulphurous

. and carbonic acid gases. ¢

‘8
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COMPOUND GASES.

L—Mitrous Ozxyde.

L. If a taper be plunged into this gas, it will burn
nearly as in oxygene.

Ration. This shows it to be a supporter of com-
bustion.

11. A chip of potassium, or sodium, thrown into a
volume of this gas, over water, will inflame.
Ration. Here the flame is supported by the medium.

The sodium burns with its characteristic yellow
flame.

I1I. The gas, if pure, may, under certain conditions,
be taken into the lungs to the amount of from three
quarts to a gallon: it produces a singular delirium,
analogous to the effects of intoxication.

Ration. This proves that it is respirable: though an
incautious administration of it, as in cases of a pre-
disposed determination of blood to the head may
prove noxious, if not fatal. This experiment is
not only not recommended, but it is deemed right to
caution against its exhibition altogether, even when
the gas is perfoctly pure, as apoplexy and madness
have followed its administration, and a case of per-
manent derangement from this source, has been
communicated to me.
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I1.—Nitrous Gas, or Nitric Oxyde.
1. If a taper be inflamed and introduced into this
gas, it will be extinguished.
Ration. This shows its negation, in reference to com-
mon combustion.

I1. Inflained sulphur, ijhen immersed, is extinguished,
and is rekindled on its transit into atmospheric air.
Ration. This also proves its non-supporting character
with respect to the flame of sulphur.

111. If Homberg’s pyrophorus be thrown into nitrous
gas, it is iguited.
Ration. There can be little doubt that such ignition

depends on the evolution, in this as in other pyro-
phori, of the metallic basis of an alkali or earth.

IV. Ifa chip of potassium be thrown into this gas,
incumbent over water, it will inflame.

Ration. This medium supports the flame of potas-
sium, which is thus proved capable of decomposing -
the gas.

V. If a bit of phosphorus,.in a state of intense and
active inflammation, be introduced, it burns with vivid
splendour.

Ration. The phosphorus, in this intense combustion,
can decompose the nitrous gas, and burn in the
separated oxygene; but if the phosphorus be in-
troduced in a state of feeble combustion, it is
extinguished.
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Note.—Solution of phosphorus in sulphuret of carbon will inflame
in this gas, even when its combustion, prior to introduction, is but
Jeeble.

VI. Equal parts of this gas and hydrogene may be ..

ignited in an inverted jar, and will burn with a peculiar,
tranquil green flame.

VII. If ajar of this gas be opened into the atmos-
phere, it evolves red fumes.

Ration. The oxygene of the atmosphere combining
with the nitrous gas, forms gaseous nitrous acid.

1I1.—Olifiant Gas.

1. A jar of this gas may be inflamed inverted, or as it
passes through jets of different diameters and forms. It
burns with a brilliant white light.

Note.—Coal and oil gas owe their illuminating power and pro-
perty to the presence of olifiant gas. A portable gas-lamp was in-
vented by the late Mr. Gordon, in which oil-gas in a highly com-
pressed form was employed ; the stopcock being turned so as to
allow the smallest portion of the gas to escape, the light becomes
exceedingly feeble, but the required amount of illumination is in-
stantly obtained by increasing the quantity of gas. I was informed
that a medical gentleman, who had been in the habit of employing
a portable gas-lamp at night, found that it was on two occasions
extinguished by moths. Under such circumstances, the gas would
form an atmosphere deleterious to respiration, and might compose
an explosive medium. The introduction of coal or oil gas into a
bed-room, is most injurious to health.
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1V.—Sulphuretted Hydrogene.

I. This gas may be kindled in an inverted cylinder,
when it will burn with a Dluish flame, depositing
sulphur. ' '

Ration. Sulphurous acid gas and water are the pro--
ducts, the excess of sulphur being deposited.

II. If aslip of paper, having characters written with
acetate of lead, nitrate of silver, or pernitrate of bismuth,
&c., be passed up into this gas, they become dark brown,
and are thus rendered legible.

Ration. In this case, sulphurets of these metals are
formed. It illustrates the application of paper
dipped in solution of sugar of lead to test the purity
of coal-gas, and it also proves that secret corres-
pondence might thus be carried on—the paper being
a carte blanche till dipped into solution of sulphu-
retted hydrogene, or hydro-sulphuret of ammonia,
or the sulphuretted waters of Gilsland, Moffat,
Harrogate, &c. In this gas moistened litmus paper
will be reddened.

IIL. If a slip of paper dipped into mitric, or nitrous
acid, be passed up into sulphuretted hydrogene, a yellow
vapour will be developed.

Ration. This shows the decomposition of the sul-
phuretted hydrogene by nitric or nitrous acid ; the
hydrogene being abstracted, the sulphur becomes
visible, and proves analogically that nitrous and
nitric acids may be successfully used as disinfect-
ing agents.
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V.—Carbonic Acid Gas.

I. If a taper be inflamed and introduced into the gas »
it is extinguished.

Ration. This proves its negation in combustion.

II. If we breathe, by means of a tube, through lime-
water, it will become turbid or cloudy.

Ration. Carbonate of lime is formed. The carbonic
acid evolved from the lungs, combines with the lime,
and forms an insoluble carbonate of lime.

II1. Hence, if a little lime-water be poured into a
vessel containing carbonic acid gas, it becomes milky.

Ration. Carbonate of lime is formed, as in the pre-
vious example evincing at once a distinction between
azote and carbonic acid gas; and exhibiting its acid
properties by combination.

IV. This gas may be poured over a candle, when it
will be extinguished. It may also be laved from one
vessel to another ; transferred or emptied by stopcocks,*
and poured through a funnel, or pumped out.

Ration. These interesting facts show its superior spe-
cific gravity, and the various modes by which it
may be got rid of, as being pumped from a well,
mine, &c., or emptied by the spigot from the fer-
menting guile. ' .

* Sec the figure for the vesscl used in this illustration.

E2
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V. If tapers of unequal heights be placed in a tum-
bler, and this gas be poured gradually into the vessel,
the lowest will be first extinguished, and the others in
rotation.

Ration. This shows that the gas will repose in the
lowest stratum of the atmosphere of a mine. It also
illustrates the phenomena of the Grotio del eaxe,
near Naples.

VI. Phosphorus previously kindled, will burn with a
lambent flame in this gas, and the mingled vapour will
render the gas visible.

VII. A wide mouthed phial or cylinder entirely im-
mersed in this gas, will be filled with it, the previously
contained air being displaced by the heavier gas.

VI.—Muriatic Gas.

I. If an inflamed taper be introduced into this gas, it
is extinguished.

‘Ration. This proves that it does not support combus--
tion. A visible vapour is also formed on its evolution
into the atmosphere ; this appearance is
by the gas combining with aqueous v
which it becomes visible.

II. A ittle ammonia thrown into this gas produces
a i'ery dense white vapour.

Ration. Here sal ammoniac is formed.
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III. If a bit of ice be introduced into muriatic acid
gas it melts.

Ration. This arises from the condensation of the
elastic gas, and the Aeat developed in that conden-
sation.

Note.—~This gas may be evolved in a narrow cylinder, by adding
sulphuric acid to common salt.

Alkalis.

Alkalis are either fixed, as potassa, soda, and lithia ;
or volatile, as ammonia. This clasg of bodies renders
oils miscible with water, abstracts carbonic acid from
the atmosphere, and becomes carbonated. They also
combine with other acids, and form alkaline salts.

Alkalis are caustic and corrosive: they change vege-
table blue colours to green, yellows to red, and reds to
brown. These changes, though generally characteristic,
are not without exceptions,

Note—I discovered that subacetate of lead turns the syrup of
violets and tineture of cabbage green ; and when some blue vegetable
colours are reddened by acetic, &c. acids, that sulphate of irom,
nitrate and sulphate of copper, &c., will restore the original tint. 1
found also that the tincture of red beet became brown by the contact
of ice, and that litmus paper when heated, was changed to red, its
blue colour reappearing on ammonia being applied.

I. If blue litmus paper be dipped into an acid, it is
reddened, and if transferred to an alkali, in solution, the
original colour is restored.

E3
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Ration. It is the property of acids to turn vegetable
blues red, and of alkalis to restore the original tint.

II. If a solution of caustic alkali, as potassa or soda,
be added to syrup of violets, it is turned green.

Ration. Alkalis turn vegetable blues green.

II1. If paper, stained with tincture of brazil, be in-
troduced into an alkali, it becomes brown.

Ration. It is the property of alkalis to turn vegetable
reds to brown.

IV. If turmeric paper be dipped into a solution of
alkali, it becomes red.

Ration. Vegetable yellows become red by alkalis. A
similar change is superinduced on turmeric paper
by super-carbonate of lime, and boracic acid.

Note.—On tinctures of litmus, turmeric, and brazil, in test glasses,
similar changes of colour may be exhibited.

*V. Put a little caustic potassa into a narrow cylinder
containing carbonic acid gas, cover the orifice with the
hand, and agitate the mixture ; the hand will adhere, in
consequence of the absorption of the gas, and pressure
of atmospheric air.

Ration. This experiment shows the ready transit of
caustic alkali to the state of a carbonate, by the
absorption of carbonic acid gas. Hence, caustic
alkalis soon become mild by abstracting this gas
from the atmosphere.



79

VI. Add a little olive oil to water, and a portion of
solution of caustic alkali. This when agitated will form
a homogeneous mass of the consistency of cream.

Ration. Alkalis render oils miscible with water, and

thus soap is produced. Potassa forms a soft, and
soda a hard soap.

METALLIC BASES OF ALKALIS.

I;—~Potassium.

I. IF a portion of potassium be thrown on water it
immediately inflames.

Ration. Thismetal having a great affinity for oxygene,
decomposes the water, and becomes red-hot in com-
bining with its oxygene, thus igniting the evolved
hydrogene which dissolves a portion of potassium.

I1. If a small chip of potassium be quickly thrown
into a marrow cylinder containing hydrogene, with a
little water, the hydrogene will be kindled with explosion.

Ration. The flame evolved, as in the last experiment,
kindles the mass as soon as a little air has, by mix-
ing with it, rendered it explosive.

*II1. A bit of potassium thrown into a mixture of
equal parts of hydrogene and chlorine, with a little
water, instantly kindles the mixture, with explosion,
and evolution of white vapour.

E4
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Ration. Muriatic acid gas is the product, and the
chemical combination is effected by the energetic
decomposition of water by the potassium, wherein
the metal becomes ignited. '

*IV. When a chip of potassium is cast on water, #ith
carbonic acid gas superincumbent, the potassium assumes
the appearance of a red hot ball, without flame ; from
the mingled vapour, the gas becomes visible, and when
poured out may be seen to fall to the ground.

11.—Sodium.

I. If a portion of sodium be thrown on cold water, it
hisses violently, and moves on its surface, but does not
inflame.

Ration. The affinity of sodium for oxygene is thus
lower than that of potassium.

II. Sodium thrown on hot water burns with a fierce
yellow flame.
Ration. The temperature of the water exalts it to
ignition, by an increase of its affinity.
II1. If a chip of sodium be placed on sulphuric acid
it may remain uninflamed, but the contact of a drop of
water sets it on fire.

Ration. The mixture of water and sulphuric acid
produces a high temperature, and occasions the
ignition.

*IV. If abit of sodium be thrown into water with

chlorine over it, it burns with scintillations of yellow
light.
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Ration. The action of the chlorine ignites the metal.

V. If sodium be thrown into water with nitrous oxyde
incumbent, it burns with flashes of yellow flame.

"VI. If a chip of sodium be thrown on nitrous acid, it
burns with a fierce yellow flame.

Ammoniacal Gas and Ammonia in Solution.

I. An inflamed taper on being introduced into am-
moniacal gas, discovers an enlarged and foreign flame,
and is then extinguished.

Ration. Ammoniacal gas is, under proper circum-
stances, inflammable, especially when the volume
of the gas is considerable.

II. If equal volumes of ammoniacal gas and chlorine
be brought together, a flash of light pervades the cylin-
ders, and a white crust lines the interior.

Ration. Sal ammoniac is formed, and the light pro-
bably proceeds from the instantaneous formation
of a portion of chloride of azote, the vapour of
which, expanding aud decomposing in the new-
formed void, emits light.

II1. If twolarge cylinders, one containing a little liquid
ammonia, and the other a portion of muriatic acid, be
brought into contact, a white vapour will be formed.

Ration. Muriate of ammonia is formed by this gon-
junction of the liquids.
ED \
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*IV. Alittle strong liquid ammonia* being introduced
into chlorine, either on a slip of paper moistened with
it, or in a deflagrating spoon, spontaneously inflames, and
continues to burn.

Note.—This singular fact was discovered by me about ten years
ago, but I am not aware that it has yet been noticed in any chemical
work. -

Ration. The explanation is similar to that in Experi-
ment IT.

V. If solutions of chlorine and of ammonia are intro-
duced into a long narrow tube, so as to fill it, and the
tube be agitated, its lower orifice being immersed in
water, gas will be liberated, and occupy the superior part
of the tube.

Ration. This gasis azote, and is one of the constituents
of ammonia.

Note.—There is an extraordinary phenomenon produced by in-
troducing an amalgam of potassium and mercury into a cavity,
formed in sal-ammoniac, moistened with liquid ammonia. The
amalgam gradually increases its volume to many times its former
bulk, but without any sensible diminution of its consistency. When
this singular amalgam is thrown into water, elastic matter is de-
veloped, and the mercury becomes insulated. No satisfactory expla-
nation has yet been offered.

Metals and their Combinations.

Metals possess a peculiar opacity and lustre, and are
conductors of heat and electricity.

* Aqua ammon. fortiss. of Howard.
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Some metals are ductile, or may be drawn into wire,
others ‘are malleable, or may be beaten into laminz : pla-
tinum, gold, silver, and copper, afford examples of both.
There are metals, however so extremely brittle, as to be
easily reduced to powder, such as arsenic and antimony.
Some tarnish, corrode, or oxydate, by exposure to air or
moisture, as silver, iron, &c. ; others preserve their lustre
unimpaired, as platinum and gold. Mercury remains
fluid at the common temperature. Iron and platinum
grow soft before they melt, and may be thus united by
welding. In specific gravity metals differ much among
themselves ; platinum is 21 times heavier than an equal
volume of distilled water, while potassium will float on
sulphuric ether.

Note.—There are THIRTY metals known exclusive of the metallic
bases of the alkalis and earths. Some metals are coloured as gold ;
others white and brilliant as silver: some metals have not that pecu-
liar lustre which has been deemed characteristic, or at least have
been only imperfectly reduced. Some metals rise in vapour at a
comparatively gentle heat, as arsenic; others, as platinum, bear
unchanged the most intense temperature. .Some metals, as osmium,
are characterized by a peculiar smell. There are metals that com-
bine with hydrogene and assume a gaseous form, tellurium for
instance ; while others, as molybdenum, chromium, &ec., combine
with oxygene, and form acids. It does not appear that selenium is
a conductor of electricity, and we should therefore hesitate to place
it among the metals.

I. If coarse red wafers are burnt in the flame of a can-
dle, globules of pure lead drop down, and may be received
on white paper.



84

Ration. This is a very simple example of reduction,
the oxygene of the red lead combining with the
charcoal of the paste, passes off as carbonic acid gas,
and the pure metal is thus evolved.

I1. If ved lead be mixed with powdered charcoal, and
exposed in a crucible to the action of heat, pure metallic
lead may be obtained.

Ration. The explanation of the last experiment applies
here.

IT1. If gold leaf be put into pure nitric acid, and pure
muriatic acid, apart, it will remain in each unchanged :
but on their mixture the gold is dissolved.

Ration. Gold is only soluble in nitro-muriatic acid,
thus formed. This mixture, which becomes of an
orange tint, evolves chlorine, and gold is soluble in
solution of chlorine.

IV. Fulminating silver will explode by the simple fric-
tion of flints, if a minute portion be applied to the edge.

V. Fulminating silver will explode if placed on a slip
of paper, and held over the flame of a candle : it perfor-
ates the paper, and extinguishes the candle, the force
being exerted downwards.

Note.—Fulminating silver must be used with the utmost caution :
a grain, or even less, at a time,—its explosive force being great.

VI. If fulminating mercury be ignited, it burns like
gunpowder.
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*VII. On a polished piece of plate glass, ignite by a
taper, a small quantity of fulminating mercury—the
metal will be beautifully reduced.

Ration. This striking and interesting experiment forms
a mirror from the opposite side, and proves that
reduction takes place in every instance wherein
fulminating metals are exploded.

*VIII. If fulminating mercury be placed on a slip of
paper, and held over the flame of a spirit lamp, it ignites
like gunpowder ; requiring a less temperature than ful-
minating silver. It inflames even before the paper be
charred.

IX. If fulminating mercury be struck by a hammer
on an anvil, it explodes with a loud report.*

Note.—~To what principle fulminating compounds owe their sin-
gular properties, seems by no means a settled point. The opinion
formerly entertained on this subject ascribed it to the combination
of azote ; more recently however, it has been supposed that most,
if not all, the compounds which possess the property of exploding,
contain a peculiar acid, somewhat allied to cyanic acid—identical
with it in constitution according to Gay Lussac; but essentially
different from it according to Edmund Davy. This peculiar acid
has received the name, fulminic. We cannot comprehend the extra-
ordinary dogma to which we should be lead by Gay Lussae’s deduc-
tion, namely, that identity of constituents, as well as identity in
their relative ratio, do not of necessity imply identity of constitution.

* Fulminating mercury will be found every way superior to
what is called percussion gunpowder,—it is safe, certain, and un-
affected by damp. There is only one drawback to its exclusive and
unqualified adoption,—that is the low temperature at which it in-
flames, so that when the fowling-piece gets heated by frequent dis-
charges, this substance might thereby be kindled. Percussion caps,
formed of pasteboard, or other non-conducting substance, would
obviate this accident. )
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X. If a stream of hydrogene be pressed through a
fine capillary tube on spongy platinum, it is ignited, and
sets fire to the hydrogene.

Note.—This curious discovery was made by Dobreiner. Inflam-
mable lamps have been constructed on this principle; that of Mr.
Jackson is at once the simplest, the most elegant, and the best. It
has also been employed eudiometrically, by passing up into the
gaseous mixture, a small ball of spongy platinum mixed with
alumina.

XI. If caustic potassa be poured into a solution of
sulphate of copper, it will form a gelatinous mass.

Ration. Here the potassa separates the sulphuric acid,
while the oxyde of copper is evolved, and combines
with water, forming a hydrate of copper.

XII. There is a fusible metal composed of tin, lead,
and bismuth, in definite proportions, which melts below
the boiling point of water. Spoons are made of this
alloy, for purposes of amusement. The alloy may be
melted on paper, over the flame of a candle.

Ration. This circumstance of low fusibility proves a
chemical change in the alloy: the average tem-
perature at which these separately fuse is 510°,
Fahrenheit.

Note.—This alloy is composed of three parts of tin, (fusing at
442° F.) five parts of bismuth, (fusing at 476°) and two parts of
lead, (fusing at 612°).

XIII. Sticks of phosphorus left in solutions of nitro-
muriate of platinum, and of gold, become coated with
films of reduced platinum, and gold. In sulphate of
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copper the phosphorus becomes coated with copper ; in
nitrate of silver, with silver ; and in muriate of mercury,
it is studded with globules of running mercury.

XIV. Put equal parts of solutions of nitrate of mer-
cury and of silver into a wide-mouthed phial, and suspend
in it a portion of mercury, tied up in a linen bag—needle-
like crystals of pure silver will bristle this nucleus of
mercury.

Ration. The effect is no doubt galvanic, and depends
on the relative electric character of the silver and
the mercury, the silver being negative, and the
mercury relatively positive.

XV. A plate of copper introduced into nitrate of silver
reduces the silver that attaches to the copper, in the form
of brilliant laminze. ’

Ration. It is presumed that this, too, is a galvanic
phenomenon. The copper is positive, with respect
to the silver.

XVI. A ball of ziuc being introduced into acetate of
lead in solution, will soon exhibit the lead precipitated
in the form of metallic branches or a species of arbori-
sation.

Ration. The lead is negative, with respect to the zinc. -

Note.—Experiments X1V.and XVI. are commonly called metallic
trees.
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Vegetable Chemistry.

The proximate or immediate principles of vegetation
are, tan, gum, resin, gluten, fecula, camphor, jelly, &c.,
and these are severally obtained by the action of cold and
hot water, cold and boiling alcohol, and concentrated
sulphuric ether.

The ultimate or elemental forms of vegetable matter
are, carbon, hydrogene, and oxygene, being thus resolved
by heat, with the addition of peroxyde of copper, or
chlorate of potassa.

I. To an infusion of green or black tea, in a test tube,
add a solution of isinglass, and a tawny precipitate will
be formed.

Ration. The gelatine combines with the tannin ex-
isting in the tea, and forms a compound, which is a
species of leather. Hence tannin exists in tea,
leather is merely a compound of the gelatine of the
pelt or hide with the tannin of the oak-bark.

I1. To an infusion of tea add a solution of sulphate of
iron—black results.

Ration. In this experiment ink is formed, from the
gallic acid of the tea combining with the iron, and
forming gallate of iron.

II1. If a few drops of tincture of iodine be added to
a large quantity of water, a little starch (prepared with
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“hot water), stirred in the liquid, will develope a fine
violet colour, intense according to the proportion of tinc-
ture of iodine added.

Ration. This affords a test for fecula or starch, and
shows their reciprocal affinity. Glazed calico be-
comes blue in the tincture of iodine, from the British
gum used in the glaze,—British gum being a modi-
fied starch.

IV. A chip of camphor will float on water, and may
be ignited.’
Ration. This shows the specific gravity of camphor to
be less than that of water, and at the same time
proves its inflammability.

V. If a portion of camphor be put on a metallic pla-m
under a glass funnel of convenient size, it will be beauti-
fully sublimed by the heat of a spirit-lamp, in the form
of an efflorescent crust.

Ration. This concrete essential oil is purified by

sublimation, and is sublimed unaltered.

VI. Alittle of this sublimed camphor, if mixed with
finely powdered chlorate of potassa, may be inflamed by
the contact of sulphuric acid. _

Ration. Here the liberated orange-coloured gas kindles

the camphor. :

VII. If a portion of powdered loaf-sugar be put into a
deflagrating spoon, fused, and kindled, a fine jet of flame
will be exhibited.
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Ration. This flame is carburetted hydrogene, formed
from its constituents in sugar, and a spongy char-
coal remains.

VIII. Place some powdered gum benzoin on a metal-
lic plate over a lamp-flame,—it will sublime into a paper
cone placed above it, in the form of fine silky crystals,
and if the branch of a shrub be included, it will be in-
vested with the semblance of frost-work. -

Ration. The sublimed crystals are benzoic acid, and
the experiment affords an example of an acid formed
by sublimation. '

IX. A bit of caoutchouc inflamed, and introduced into -
oxygene, burns with a brilliant and sparkling flame.

Ration. Much smoke or carbonaceous matter is depos-
ited, and the flame is that of carburetted hydrogene.

X. Small bottles of caoutchouc may be inflated to a
considerable size and extreme thinness, by an attached
condenser; or by the introduction of a little ether, the
caoutchouc bottles being softened by hot water. These °
globes may be made very thin, so as to become trans-
parent, and being filled with hydrogene, ascend in the
air. Figures of flowers and insects are sometimes painted
on them.

XI. Gluten, obtained from wheaten flour by kneading
and washing it till it ceases to whiten water, may be dis-
tended like the membrane of a drum.
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Fermentation, Distillation, &c.

I. If a portion of beer or porter be put into 2 retort,
the beak of which is plunged into lime-water, it will soon
render it milky, on the application of a gentle heat.

Ration. This proves that carbonic acid gas is the pro-

duct of fermentation, and remains combined with
the beer, porter,&c. The formation of carbonate of
lime occasions the turbidness. '

Note.—Beer or porter froths up in the rarified medium of the
air pump. This fermentation might be accelerated by removing the
pressure of the atmosphere, and retarded by a condensed atmosphere
of carbonic acid gas.

I1. If wine, beer, &c., be put into an alembic, and

heat applied, alcohol will soon distil overinto the glass
vessel attached to receive it.

Ration. The heat here merely separates the alcohol,
and thus acts a mechanical part.

ITI. If a solution of subacetate of lead, or proto-
nitrate of tin, be mixed with port wine, and this put on a
filter, a colourless liquid will pass through, and being
mixed with a due quantity of dry subcarbonate of potassa,
will separate an inflammable liquid, which will float on
the surface, and may be inflamed.

Ration. This experiment may be called distillation
without heat, and proves that heat acts in common
distillation as a mechanical agent; the subacetate
of lead disentangles the colouring matter, and the
subcarbonate of potassa carries down the waxeys, We
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alcohol is then disengaged. A shallow dish exposing
a considerable surface, renders the separation of the
alcohol more certain.,

IV. If to nitro-muriate of gold, in solution, one-
fourth its volume of rectified sulphuric ether be added,
the gold will be separated from its acid combination, and
float incumbent ;—finely polished steel, as needles, lan-
cets, &c., when dipped into this etherised gold, and trans-
ferred to water to take off the adhering acid, will be gilt.

Ration. This seems a galvanic phenomenon, the gold
being negative with respect to the steel, and forms
a convenient method of preserving surgical instru-
ments, &c., from corrosion.

V. Phosphorus is soluble in ether. If a little of this
phosphorised ether be poured on hot water in the dark,
the surface of the water becomes luminous.

* VI, I find that at common temperatures sulphuric .
ether evolves a vapour, which may be poured out from
one vessel to another, in an invisible form, like carbonic
acid gas; or may be poured through a funnel, pumped
from one vessel to another, laved out, transferred through
spigots or stopcocks, &c. '

* VII. This vapour may be retained in a funnel, with
a fine capillary bore and long stem.

VIII. Concentrated sulphuric ether boils at a very
low temperature—it has been rated as low as 98°; but
circumstances will alter the degree, and in a long narrow
tube its temperature may be raised 20° to 30° higher;
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and it will be found that the introduction of foreign sub-
stances, as, for instance, chips of cedar wood, will deter-
mine its ebullition under circumstances which would
require many degrees of additional temperature. In the
receiver of the air pump, ether readily boils.

IX. Alcohol dissolves phosphorus,—if this phospho-
rised alcohol be poured on the surface of cold water in
the dark, it will also become luminous.
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- DETECTION OF METALLIC POISONS.

I.—Copper.

Correr is the material employed in the fabrication
of many culinary vessels: some, however, are tinned ;
but for the production of specific colours (considered
necessary in the science of the kitchen), the copper
vessel is unprotected, in order that the full amount of its
poisonous effects may be secured. - Strange that any
should incur therisk of being poisoned through a foolish
ambition to have pickles of a peculiar and determinate
tint! It is quite evident, on a moment’s reflection, that
if no other metallic vessels, except those of copper or
brass, can communicate the peculiar green colour which
these impart, it must needs proceed from a dissolution of
the copper in the acid used in pickling ; and let it be re-
membered, that all the salts of copper, without exception,
are poisonous. Verdigris is formed by the action of the
acetous acid or vinegar on the copper vessel. So far has
this singular ambition carried the cuisinier, that even
halfpence are directed in some early cookery-books to be
boiled up with the pickles to make them * beautifully
green,” and what is called greening is duly prepared. In
preserves, the same fatal poison is developed by the wse
F









100

These are the best tests for the detection of copper.
It may be added, however, that a plate of polished srom
will become coated with a film of copper when intro-
duced into a liquid containing it,* and pure iron-filings
will be soon invested with a metallic reduction of copper.

" IL.—Corrosive Sublimate, or Permuriate of Mercury.

The tests for discovering this virulent poison are as
follow :—

I. Caustic potassa in solution, dropped into the filtered
liquid, produces a brick-red or orange precipitate, re-
dissolved by nitric acid.

I1. Lime-water will produce an eﬂ'ect somewhat simi- -
lar, though less sensible and delicate.

II1. Hydriodate of potassa forms a brilliant scarlet.

_ IV. A stick of phosphorus suffered to remain in the
solution, will, after some time, be coated with small
globules of metallic mercury.

V. A plate of polished iron or steel will prodnce a
phenomenon similar to the preceding, and iron-filings
will, in due time, reduce the entire muriate. -

VI. White of egg will be coagulated.

* If gerkins be suspected to contain copper, from their unusually
Jine green colour, cut one of them across with a knife, and suffer
the latter to remain a few minutes,—a coppery film will be lefl;7
should it exist.
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"-VII. A drop of the liquid let fall on gold leaf, will
evolve metallic mercury if connected with the gold leaf,
by means of an arc of iron wire. *

Note.—A drop of ammonia let fall on calomel immediately
«<hanges it to a dark grey, almost black.

1I1.—Arsenic.

In accidental poisoning or suicidal acts, this is gener-
ally the fatal agent employed, and purchased under
pretence of destroying rats, &c.;t+ it is most unwise
to vend it under any such pretence,—and nothing can
be more irraticnal than to employ it for such a purpose :
children, servants, and other heedless persons, may get
hold of it inadvertently. Sometimes it is thrown. incau-
tiously into a drawer or cupboard, where it lies neglected
and forgotten, till some new domestic arrangement may
call it forth, or may be only remembered at last, through
the unhappy medium of its fatal effects on one of the

* Almost all anti-syphilitic quack medicines contain corrosive
sublimate. “ Gowland’s Lotion for the Skin,” according to Dr.
Paris, contains it, and the case of a lady, supposed to have fallen a
sacrifice to its use, has been communicated to me.

+ Carbonate of Baryta is now employed as a substitute for arsenic,
but it must not be disguised that its effects are equally fatal to man,
with this interesting difference, that for carbonate of baryta there is
a specific antidote, but for arsenic there is NONE, and even the
stomach pump, from its difficult solubility, is of little use.

F3
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in public houses : brass cocks are used in the casks of
the dram shop or the tavern. Balls of lead are also sus-

ded in wine-casks to correct the acetous change by
uniting with the acid as it forms ; and when wines have
already become acid, litharge, an oxyde of lead, is added,
to neutralize the acid, and “sweeten” such wines. Vine-
gar; as it is commonly sold, is not only adulterated
with “oil of wvitriol,” but contains lead (sometimes
copper) ; annotto, for colouring cheese, is sometimes
adulterated with red lead. ** Sugar of lead” is not un-
frequently wsed in France in the case of cooking vege-
tables, as brocoli, &c., whereas a little alkali (as salt of
tartar) would do equally well. Confectionery is very
frequently dyed with poisonous materials—muriate of
lead, per-sulphuret of mercury, sulphate of copper, &e.;
children’s toys are painted with metallic poisons. The
effects of lead are most injurious, and to an extent which
it is difficult to estimate. A great proportion of the
diseases incident to humanity spring from this source,
and terminate in paralysis and apoplexy : in reference
to the delicate and susceptible constitution ef the young,
the question is a very serious one.

. The circumstances under which we have occasionally
detected lead have quite surprised us, as in the case of
water simply flowing through a leaden pump. The
chemical character of the water as to its constituents,
will determine its greater or less energy of action on the
surface of the lead with which it is in contact.

1. Hydro-sulphuret of ammonia will produce a dark
brown precipitate if the solution contain lead, and «

v 0
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Note.—The subject of poisons is treated of at length in my work
on ““THE HISTORY AND PHENOMENA OF PoIsons, with their
Tests and Antidotes,” where ample directions are given, and specific
details will be found ; many of the researcheés being entirely new.

——
MINERAL WATERS AND THEIR CONTENTS.

The substances found in mineral waters are various ;

those usually discovered are,
Carbonic acid gas,
Azote,
Oxygene,
Sulphuretted hydrogene,
Sulphate of soda,
Sulphate of magnesia,
Sulphate of lime,
Muriate of soda,
Muriate of lime,
Muriate of magnesia,
Carbonate of iron,
Carbonate of lime,
Carbonate of magnesia.

To the preceding list may be added iodine, alumina,
boracic acid, sub-borate of soda, silica, muriate of am-
monia, muriate of potassa, sulphate of iron, &c. But
these are more rare.
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1.—Carbonic Acid.

‘Carbonic acid may be detected by paper stained by
raddish, hyacinth, iris, violet, cabbage, &c. (the first in
order is remarkably delicate), when these test papers
will be reddened, before the water is boiled, but not after-
wards. Lime-water will also become turbid or milky.
Carbonated waters sparkle, particularly on the addition
of a few drops of acid. When a solution of baryta in
water is added, it is precipitated—and should this pre-
cipitate be occasioned by carbonic acid, it will be dis-
solved with effervescence by muriatic acid ; whereas if a
sulphate has occasioned the precipitation, it will be found
insoluble in muriatic acid.

I1.—Sulphuretted hydrogene.

The waters which contain this gas are vulgarly caued
sulphurous waters. The smell is extremely foetid : a
few drops of nitric acid, as well as iodine, deposits sul-
phur, and a stream of chlorine produces a similar effect.
A slip of polished silver is blackened, and 2 bit of paper
dipped into a solution of acetate of lead, nitrate of silver,
or pernitrate of bismuth becomes dark brown.

11L.—Sulphates.

It may be remarked of swlpkates generally, that so-
lution of nitrate of baryta, or of muriate or acetate of
baryta, will form a white precipitate, insoluble in nitric
acid.
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would prevent the action of the tincture of galls: by
these means, should this be found correct, we shall be
able to determine with facility whether the iron dissolved
be in the state of peroxyde or protoxyde, A slice of
gall-nut, suspended by a thread, will discover a dark
cloud enveloping the gall-nut as its nucleus, after an
interval of some hours. Benzoate and succinate of am-
monia have been also mentioned as tests of iron, bat I
have never been able to discover on what principle they
have been recommended—they are certainly far inferior
to the others; and prussiate of potassa, and tincture of
galls, are sufficiently sensible.

V1I.—Lime.

Ozalate of ammonia in solution will detect the pre-
sence of lime, and is a delicate and sensible test. It will
form a white cloud. This test is much more valuable
than either oxalic acid, or fluate of ammonia, both of
which have been named as tests. Fluate of lime is de-
composed by sulphuric acid; it is obvious that in refer-
ence to the latter as a test, the recommendation is founded
on error.

VIIL.—Magnesia.

Add a little bicarbonate of ammonia in solution, and
when the effect has subsided, a few drops of the solution
of phosphate of soda ; these will detect magnesia. I
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have found the phosphate of ammonmia very sensible
without the pre-addition of carbonate of ammonia. - Mr,
Richard Phillips has recommended lime-water as a test

for magnesia.

IX.—Hard Waters.

These generally owe their character to the presence of
sulphate of lime, hence soap curdles when used with
hard water : the sulphuric acid of thie sulphate of lime -
combining with the soda of the soap. The lime, and oil
or tallow, being thus freed from their respective com-
binations, float through the liquid medium in flakes:
the phenomenon, therefore, is entirely that of decom-
position.  On this principle, solution of soap in alcohol
will determine the relative hardness of water, and is
generally employed by the well-digger.

Free acid will be detected by litmus paper becoming
red, and free alkali by turmeric paper changing to red,
and Brazil paper to brown. It should be observed, how-
ever, that boracic acid reddens turmeric paper, thus pro-
ducing an alkaline effect, and supplying an easy mode
of discriminating between boracic acid and the other
acids. Super-carbonate of lime produces the same effect
on turmeric paper.

Silica combined with iron, under the form of a silicate,
wherein it seems to act the part of an acid, is found in
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iodine and bromine were somewhat equivocal, but I find that both
these chemical principles exist in the Sutton Spa, near Shrewsbury.
I was supplied with a specimen of the Caldas da Rayhna thermal
springs of Portugal, by the Chevalier Mascarhenas, and found in it
iodine and bromine in unusual quantity. The method to be adopted
for detecting the presence of bromine is sufficiently simple. The
water being evaporated to a minute quantity, a stream of chlorine is
passed through the solution, which becomes brownish yellow with
bromine, and then being shaken in contact with rectified sulphuric
ether, a hyacinth red tint is communicated to the supernatant ether,
should bromine be present in the water. Starch is a test for
bromine as well as iodine, but in the former case it assumes an
erange tint.
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NOMENCLATURE.

Old Names. - - New Names.

Acetous Salts, ...cccec0e0.0. Acetites.
Acid of Vitriol, Phlogisticated, Sulphurous Acid.
Acid of Alum,y.cieoeoeeeee ’
Acid of Vitriolye ceecevecess
Acid, Vitriolic,eeeeeevaees
Acid of Sulphur, cecceecees X
Acid of Nitre, Phlogisticated, Nitrous Acid.
Acid of Nitre, Dephlogisti- : :
cated, ceecevavsereses > Nitric Acid. )

Acid of Saltpetre,...eoeeees .
Acid of Sea Salt,voc00a.s.. @ Muriatic Acid, or Hydro-chloric
Acid, Marine, ....ecuveees _Acid,
Acid, Dephlogisticated Ma-

eseeesss o Chlorine.

eeeoessees AceticAcid.

Sulphuric Acid.

riniii X Carbonic Acid Gas. -
Spary...... Fluoric Acid.
BOTaXx, .eoeeesesse... Boracic Acid.
oo Mallic Acid.

} Oxalic Acid.

of Lemoans, :::::::.:: . Citric Acid.
Acid of Phosphorus, Phlogisti- .
catod, vebero’ereertse. Phosphorus Acid,
Acid of Phosphorus, Dephlogis-
ticated, ...vveeusssas,.. Phosphoric Acid.

Acid of Faty eeveveeseoenes L
Acidum Pingue, } Sebacic Acid.
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Old Names. New Names.
Vitriol, White, e cvccvevateoo Sulphate of Zinc.
Vitriols, ...... eessscssesss Sulphates.
Vermilion, ................ Persulphuretof Mercury.

. Water impregnated with Carbonic
Water, Acidulated,........ % Acid Gas.
Water, Hepatic, «eeeaeenne % Sulg?uretted Hydrogene in Wa-

Oxyde of Cobalt, and Earthy

Zaffre c.vveeienroinnanns 3 Matter.
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VOCABULARY

OF

TECHNICAL TERMS.

ADOPTER. An intermediafe tube of glass or porcelain,
serving to connéct the retort with the receiver and
lengthen the distance between them.

AyrFINiTY. That influence by which bodies attract each
other and combine.

ALBUMEN. Found in the serum or colourless part of
blood. White of egg is albumen.

Avremsic. Stell. Of silver, copper, crystal, &c., for the
distillation of alcohol, or essential oils.

ArLoY. Combination of one metal with one, two, or
more of another.

AmareaM. Applied exclusively to the combination of a
metal with mercury.

ANaLYsIS. Separation of a compound substance into the
parts of which it is composed.

ATTRACTION, of aggregation or cohesion. The affinity
of similar or homogeneous particles, by which they
cohere, or are agglutinated together in the entire
mass.

G2
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ATTRACTION, CHEMICAL. The affinity of heterogeneous
or dissimilar particles, in virtue of which they act
and re-act on each other.

ATtoMm. The ultimate particle into which matter is sup-
posed to be divisible.

ANNEALING. That process of gradual and slow ceoling,
by which the material is enabled to resist sudden
extremes of temperature.

ANHYDROUS, without water : an anhydrous salt is pos-
sessed of no water of crystallization.

Base. Alkali, earth, or metal with which the acid may
be combined.

Carcareous. Containing lime.

CALcINATION. Reduction to a caustic, &c. form, by ex-
posure to heat; thus, oyster-shells may be caleined.

CaLoric. Material of heat.

CaLx. A metallic oxyde.

Carutr MortuuM. The residum of charcoal, &c. left
at the close of the process, in the retort, or crucible.

CarBonaceous. Containing carbon or charcoal.

CARBURETS. Combination with carbon, as carburet of
sulphur, and carburet of iron._
Case HarpeniNg. Communication of a surface of steel
by heating charcoal in contact with the surface.
CausTrciTy. Property of corroding or inflaming the
skin, &e.

CEMENTATION. Formation of steel, by placing bars of
iron in contact with strata of charcoal, and exposing
them to intense heat.
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CHALYBEATE. Impregnation with iron; thus, a chaly-
beate mineral water.

ComBuSTIBLES. Inflammable substances, such as are
capable of being set on fire.

CoMMINUTED. Matter finely divided.

CONCENTRATION. Density or specific gravity increased
by evaporation, &c.

ConpucTiON. Property of conveying or transmitting
heat, electricity, or magnetism.

CRUGIBLE. A vessel of a peculiar structure in which the
substance is placed, to sustain the-action of fire.
Crucibles are of different materials, as platinum,
silver, porcelain, and plumbago.

CrysTaLLIZATION. The act by which are formed the
geometric structures of salts, &ec.

CupeL. Small cup of bone ash, or phosphate of lime, in
which the silver for purification or assay is placed.

CoNDENsATION. The process of changing an elastic or
volatile product into one more dense.

CuPELATION. Process of purifying silver by alloying it
with lead or bismuth, and submitting it to intense
heat, with a free current of air.

DissicaTioN. The process of drying whether by heat ;
or absorption of moisture by dry muriate of lime.

DECANTATION. Leaving the precipitate by pouring off
the supernatant liquid.

DEcocTioN. Applied to vegetable matter, &c. submitted
for some time to the action of hot water.

DEFLAGRATION. Vivid combustion, as that of nitre or

G 3
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chlorate of potassa; or of metallic laminee, in the
galvanic battery.

DELIQUESCENCE. Applied to salts. Salts become deli-
quescent, or moist, by absorbing water from the
atmosphere, as muriate of lime, which melts.

DetonaTioN. Explosive report; thus, sulphur and
chlorate of potassa rubbed together, in a mortar,
detonate.

DiapHANOUS. Transparent, as air, water, or crystal.

DicesTiON. Slow and regular action of a solvent, as of
water. «

DissoLUTION. Solution of a metal in an acid, as of mer-
cury in nitric acid, identical with solution.

DucTiLiTY. Property or capability of being drawn oat
into wire.

DEcoMPOSITION. Process of resolving a compound into
its elements. :

EFrFERVESCENCE. Frothy disengagement of air, as that
liberated by the action of an acid; carbomic acid
disengaged from limestone, by muriatic acid, affords
an example. :

EFFLORESCENCE. Applied to saline bodies wherein the
water of crystallization is abstracted by the atmos-
phere. Alum and sulphate of soda, present examples.

EvrasTic. Springy ; vapour is a temporarily elastic fluid,
air a permanently elastic one.

ELECTIVE ATTRACTION. Identical with chemical
affinity.

ExpansioN. The increase of volume, as by heat.

EuLLITION. The process commonly termed boiling, by
which the substance is changed into vapour.
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EQuivALENT. The relative quantity or proportion of
any given substance necessary to combine with
and neutralize another substance.

EuDIOMETER. An instrument for determining the
purity of airs, particularly that of thg atmosphere,
by a medium absorbing oxygene, as nitrous gas, or
green sulphate of iron, impregnated with it.

EvaroraTioN. Disengagement of the volatile matter or
vapour, liquids being thus generally vaporised by
heat. In this process, heat being abstracted, evapo-
ration becomes a source of cold. '

FiLTRATION. Passing the solution through a strainer,
as bibulous or blotting (unsized) paper, by which
the insoluble matter is retained.

Fixity. Property by which a great heat is resisted
unchanged, as in the case of gold or platinum.
Frux.* A substance which aids the fusion of ores, &c.

as boia.r, and nitre.

FurminaTioN. Explosive report or noise, as when ful-
minating mercury is struck on an anvil.

FusioN. Melting down, by the agency of heat: sugar,
potassa, lead, &c. fuse or melt by heat.

GRANULATION. A process by which metals are reduced
into minute forms.
‘Gas. A permanently elastic air, as oxygene.

* White flux is composed of equal parts of nitre and subcarbonate
of potassa, deflagrated in a crucible. Black flux consists of one
part of nitre, and two parts of crude tartar, prepared in the same
way. :

G5
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GraviTy. Weight. Specific gravity, difference of weight,
the bulk, or volume, being the same.

Hepars. Combinations of sulphur, called also livers,
as sulphuret of potassa.

HepaTic Gas. Sulphuretted hydrogene, a gaseous
combination of sulphur and hydrogene.

HyYDRATES. Metallic oxydes combined with a definite
quantity of water; thus, hydrate of copper.

HyYnrO-GURRETTED SULPHURETS. Sulphurets, which
by acting on water, decompose it, and are thus
transmuted. '

INFusioN. The extract obtained by the action of hot
water, simply poured on the substance.

INTEGRANT. The proximate particle which may be
separated by mechanical division.

Lutes. Plastic and cohesive materials employed to
conjoin chemical apparatus.

Laminz. Fine plates, or leaves, as those of gold, silver,
and copper.

LevieaTION. Reducing to a fine powder, on a marble
slab, &ec.

LixiviaTioN. The process of separating, by water and
the filter, soluble from insoluble substances.

MaceraTION. Extraction of the virtues of any solid,
by the continued action of cold or warm water.
MALLEABILITY. Property of being rolled up into plates,

or beaten into leaves or folia.
MINERAL. A metal in combination with sulphur or
arsenic, &c.
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MUFFLE. A case to receive the cupel, made of fire-clay,
it protects the cupel from the ashes, yet allows the

heated air to act on the alloy.
MoLECULE. A term applied to the ultimate nucleus,

as that of a crystal.

NEeuTRALIZATION. This term is applied to the recipro-
cal balance of acid and base.

OraciTy. Without transparency, as a metal.
Oxype. Combination of a metal with oxygene (not
acid), as protoxyde of iron, deutoxyde of lead, &c.

PaARTING. Process of separating silver from platinum or
gold, by the action of nitric acid. It is also called
quartation.

PrecIPITATE. The insoluble portion thrown down by
the test, or re-agent.

RapicaL. Identical with element.

RE-AGENTS, or Tests. Applied to discover, in virtue of
their superior and powerful affinities, the composi-
tion of bodies, as of mineral waters.

RECEIVER, or Recipient. " That which serves to collect
the liquid product distilled over.

RECTIFICATION. Increasing the strength of spirit, &e.
by a second or third distillation. ‘

RepucTioN. Revival or recovery of metals from their
oxydes, &c., as of oxyde of lead by charcoal heated
in contact with it.

REFRIGERATION. The process of cooling, as by the
employment of freezing mixtures.

REGULINE. In the metallic form.
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RETORT. A vessel of a peculiar form, which holds the
subject of experiment, and is to afford the gaseous
or other product: it is usually blown with an ellip-
tical ball, extended by a curved tube, and is of
crystal or porcelain.

SALINE. Having the properties of a salt.

SATURATION. A fluid is said to be saturated when it
can dissolve no more of the material, as of sulphate
of soda. .

SEMI-METAL. Formerly, though improperly, applied
to a brittle, and easily vaporised metal, as antimony,
arsenic, &c.

SiLicious. A substance of which silica forms, a con-
siderable part.

SoLuTiON. Salts, &c. dissolved in a liguid medium,
hence called the solvent.

SuBLIMATION. Volatilization of a substance by heat,
and subsequent condensation ; thus arsenic, sulphur,
and iodine.

SynTHESIS. The re-union or composition of a substance
from its constituents, as of sulphate of lead by the
combination of sulphuric acid and lead ; opposed to
analysis.

TINCTURE. Obtained by dissolving the substance in

alcohol.

TRITURATION. Applied to the process of reduction to
the state of a fine powder, as in the mortar.

ViTRIFICATION. When the substance assumes some-
what of a glassy consistency ; thus, resin is said to

¥
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break with a vitreows fracture, and litharge is a
semi-vitreous form of protoxyde of lead. _

VoraTiLiTy. Tendency to the gaseous state, or form
of vapour.

WELDING. Property of being united under the hammer
when ignited, from growing soft before fusion; thus,
bars of iron, or of platinum, may be united.

ZERO. Marked o, being 32° below the ““freezing point”
on the scale of Fahrenheit.
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LIST OF TESTS OR RE-AGENTS

REQUIRED IN

CHEMICAL ANALYSIS.

Sulphuric Acid. Specific gravity 1-25.

Nitric Acid. Specific gravity 1-45.

Muriatic Acid. Specific gravity, 1°12.

Potassa, in Solution.

Liquid Ammonia.

Acetic Acid.

Lime-water.

Alcohol, say specific gravity -812.

Sulphuric Ether.

Solution of Carbonate of Awmonia.
Carbonate of Potassa.
Oxalate of Ammonia.
Nitrate of Baryta.
Phosphate of Soda.
Subacetate of Lead.
Chromate of Potassa.
Sulphate of Copper.

————— Persulphate of Iron.

Tincture of Galls.
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Tincture of Litmus.
Turmeric.
Brazil.
Cabbage.
Todine.
Soap.

———— Logwood.

Syrup of Violets.

Solution of Starch.
Isinglass.
Nitrate of Silvex.
Nitrate of Mercury.
Nitrate of Lead.
Nitro-muriate of Tin.
Ferro-cyanate of Potassa.
Muriate of Ammonie.
Sulphuret of Ammonia.
Hydriodate of Potassa.
Pure Baryta.
Silicated Potassa.
Sulphate of Ammonia.
Nitro-muriate of Platinum.

Gold.
Test Papers—Litinus, Turmeric, and Brazil.
Phosphorus.
Black Flux.
White Flux.

Metallic Rods, of Iron, Copper,Zinc, Tin, and Lead.
Distilled Water.
The preceding catalogue comprises the most essential
tests required in chemical analysis—of some of these
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flasks, &c. For more extensive and refined research,
the following may be deemed necessary ; though a few
of themn will usually suffice. ‘Itis to be regretted that
writers on practical chemistry have, by exhibiting an
extensive and complicated apparatus, injured the cause
of science, and puzzled and perplexed the pupil in his
outset by an adventitious show, that “leads to bewilder,
and dazzles to blind.” Many interesting and import-
ant chemical facts and phenomena may be exhibited
by an apparatus that would cost only a comparative
trifle. The most beautiful and sublime discoveries in
physical science were accomplished with instruments of
little intrinsic value, Newtomand Franklin may be ap-
pealed to,* and the richest discoveries of modern chem-
istry, prior to those of Sir Humphry Davy, were effected
by means of simple apparatus: Scheele and Priestley
are practical examples; and Tennant and Wollaston
were not more eminent for the depth and originality of
their investigations, than the extreme simplicity of their
apparatus.

Small Brass Stand, with rings.
Spirit Lamp.

Pneumatic Troughs, two sizes.
Small Casi-iron Mercurial Trough.

* M. Biot, in adverting to the experiment made by Dr. Franklin
with the kite, very happily observes, “ Depuis les belles expériences
de Newton sur les couleurs dévelloppées par les bulles d’eau savon-
neuse, ce fut la seconde fois que les jeux d’enfans devinrent pour la
physique les instrumens des plus belles decouvertes.”—T7raite de
Physique, Tome 1. p. 518.
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* Glass and Porcelain Capsules, and evaporating Dishes,
of sizes.—Wedgewood’s porcelain is best calculated
for chemical purposes.

A Copper Basin, to contain saud for a sand-bath.

Platinum Spoon.

Platinum disc (foil).

Steel Forceps, with Platinum tips.

Glass Rods, for Stirring Liquids.

Graduated Tube, (cubic inch.)

Wollaston’s Dropping Phial.

A Tube, with Bulb, for transferring small portions ef
Liquid—one end is drawn out very fine.

Deflagrating Jars with wide mouths, (from one inch to
two inches in diameter,) and accurately closed with
ground-glass stoppers, of sizes, from two inches to four
inches diameter in the cylinder, and from four to
eight inches high. :

Deflagrating Spoons, from half aninch toan inch diameter.

Cylindrical Vessels, for Precipitations, Gases, &c. of
various diameters, ground at the bottom and on the lip
above, from one inch diameter to three inches: some
of them particularly strong.

Circular pieces of plate glass, of various diameters, for
covers.

A support for holding watch-glasses over the spirit-lamp.

A support for holding Test Tubes over the lamp.

Test Tubes.

Test Tubes, or Glasses, with a foot to stand securely.

Gas Bottle, with curved tube, (Sigmoid’s.)

- Retorts, of various sizes, of glass, some tubulated, from

one to eight ounces capacity.
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Graduated Bell Glass, with stopcocks and Globe.
Flask for exhaustion, to weigh Gases.

Silver Alembic.

Platinum and Silver Crucibles.

Crucibles of Porcelain, Black Lead, &ec.

Muffle and Cupel.

Knight’s Black’s Furnace.

Wollaston’s Reflecting Goniometer.

Reflectors for Radiation of Caloric, and stands.
Separatory Funnel.

Italian Recipient.

Sir Humphry Davy’s Apparatus for Analysis of Soils.
Davy’s Pocket Eudiometer.

Hope's or Pepy’s Eudiometer.

A delicate Balance to turn with 1-100th of a grain.

Note.—Ritchie’s Balance is at once simple and accurate.*

Differential Thermometer.

Air Thermometer.

Silver Capsule.

Specific Gravity Bottle, with counterpoise.
Argand’s Lamp.

Electro-magnetic Apparatus.

Galvanic Batteries and their attachments.
Thermo-electric Apparatus.

Cubic Inch for Distilled Water, with counverpmse
Compound Gas Blow-pipe.

* Captain Kater, some years ago, proposed a delicate and accurate
balance. Its price, unadjusted, was £4.,and when adjusted, £6.—
See Brande’s Journal.
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An Air Pump, with auxiliary Apparatus.
Gas-holder (Pepy’s Improved.)
An Electrical Machine, and Leyden Jar.

Note.—For philosophical and chemical instruments and appara-
tus, I can safely and conscientiously recommend Mr. Banks, Bond-
Street ; Mr. Carey, Strand ; Mr. Newman, Regent-Street ; Messrs.
Watkins and Hill, Charing Cross; and Mr. Tarbotton, Briggate,
Leeds.
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state of ice, as soon as the other ball, terminating in a
point, is plunged into a vessel containing a freezing
mixture.

VI. An apparatus for shewing the diminu-
tion of volume which takes place in the mix-
ture of sulphuric acid and water ; the stem and
lower ball being filled with sulphuric acid, the
u*per ball is supplied with cold water to over-
flow, and the stopper being replaced, the in-
strament is reversed, when the acid and water
being mixed together, a considerable increase
of temperature ensues, and the empty space, in
the superior part of the stem, indicates the
diminution of volume.

VII. The gas bottle with
Sigmoid’s tube, for the “dis-
engagement of hydrogene and
carbonic acid gas, from the
materials employed in their
production.
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VIIL. A narrow cylinder, supplied
with two lateral stop cocks, which I
cmploy in a great variety of experi-
ments, such as carbonic acid gas, the
vapour of sulphuric ether, &c.

IX. A bell glass, with a globe con-
joined, by means of a stop-cock connect-
ing them, a necessary adjunct to the
pneumatic cistern, for the transfer of
gases.

AN
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X. A deflagrating jar with brass
cap, the d'eﬁagrating spoon passing
through ‘a collar of leathers: the
mouth of the jar should be wide and ﬁ .
lipped ; and the edge of the jar be-
low without a * welt.”

)
-

XI. A test glass, with foot to stand

securely, and a lip, convenient te pour off
its contents, in the case of a precipitate
being formed. It is wide at the top to
receive a small filter.

e}
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XII. Hope’s Eudiometer. The lower part
is filled with a solution of green sulphate of
iron, impregnated with nitrous gas, the gra-
duated tube, of course, filled with atmospheric
air, is then inserted into the neck of the appa-
ratus, which being shaken, the oxygene of the
imprisoned atmosphere will be absorbed, and
when the stapper is opened under water, the
fluid will rise in the graduated stem, and indi-
cate an absorption to the amount of 21 per
cent. In Mr. Pepy’s Eudiometer the lower part
of the apparatus is of caoutchouc, and the pressure of
the external atmosphere will then shew, by the ascent of
the liquid, the amount of absorption.

XIII. Exhibits a retort stand and rings. On the one
side is an evaporating dish, and in the ring below a

funnel, with a lipped cylinder, convenient for filtration ;
on the other side is a stoppered retort, the beak of which
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enters a quilled receiver, the quill passing into a gra-
duated measure ; the receiver is surmounted by a tube
of safety, containing a small portion of mercury, which
will rise and fall on the principle of the barometer, and
thus compensate for any sudden extrication of elastic
vapour, or its sudden absorption.

XIV. A brass stand with
rings. On the one side is
attached a reflector for expe-
riments on the radiation of
caloric; and on the other
an alembic, the beak of which
is extended, so that the pro-
duct of distillation may flow
into the deep lipped glass
arranged to receive it.

FINIS.

n3'
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A very ingenious and very interesting little work.”—Monthly
Review, February 1.

“ A useful little work, full of amusing as well as valuable anec-
dotes and instances.”—A4tlas, July 18.

“This work contains much curious and useful information.”—
Leeds Mercury, December 5.

“gincere is our declaration of the keenness and value of Mr.
Murray’s research.”—Gentl ’s Magazine, September 1.

“ This, though a brief, is a very interesting History of Elec-
tricity. It presents a satisfactory view of its agency in almost all
the phenomena of Nature ; shews how it may be collected, directed,
and managed by art; and describes its wonderful powers, and the
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“ The recommendation of paragreles in the treatise on Atmospher-
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IN SHIPWRECK.
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“ This Invention is exceedingly simple, but appears capable of
much useful application. The design seems entitled to high com-
mendation.”’— Friends’ Mag. April 1.
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successful attention of our scientific author; yet the Apparatus for
restoring Suspended Animation, and which appears well adapted to
its design, is the subject of chief moment. It occupies the princi
part of these pages, and is described with much clearness and intelli-
gence. ’—Friends’ Mag. June 1, 1831.

“This Pamphlet contains an account of two ingenious Inven.
tions. We part from the author with sentiments of respect and
esteem for his talents and acquirements. Bath, &c. Gazette, May 17.

“ A sensible and well written pamphlet. The Apparatus for re-
storing Suspended Animation is intended to operate with air on the
lungs as a syringe. The Shower Bath is simple and excellent,”—
Imperial Mag. Aug. 1.

“We have before noticed this gentleman’s efforts to preserve the
lives of shipwrecked seamen, and have now a pnmfhlet describing
an ingenious improvement on the Shower Bath, and giving valuable
directions to be observed in the treatment requisite to rcsuscitate
persons who are apparently drowned. * * =, This is an elegant
way of enlisting natural philosophy into our service, and divarms
this excellent and convenient mode of bathing of all its former
objections. Besides offering to the public a highly improved appa-
ratus for inflating the lungs of drowned persons, Mr, Murray en-
hances the benefit by some very sensible remarks, leading to precau-
tions too often neglected.”—United Service Journal, May 1.
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