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Whether an Element—Its general Properties—and
Habitudes with othey Bodies.

ATER, when perfectly pure, is a fimple
_ fluid deftitute of odour, tafte, and colour.
It enters the compofition of all bodies, whether
animal, vegetable, or ‘mineral, except metals, and
filiceous earths, and may be again obtained from
them by diftillation. Till lately, it has been al-
lowed by philofophers to be one of the Four
ELEMENTS; nay, fome of them have gone fo far as
t0 maintain water a/one to be the elementary matter,
out of which, all things in the vifible creation are
formed, and into which, by chemiftry, they may be
re-converted.,

From the experiments, however, of fome of the
moft ingenious philofophers of the prefent day, it
would appear that water is no longer to be confi-
dered as a fimple element, but a compound bedy,
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confifting of a certain portion of vital and inflam-
mable air.*—* That it is produced, not only by
 the eﬁplﬂﬁun of thefe two airs by the ele@rical
« {park, but alfo by reviving mercury from'red pre-
« cipitate in alkaline air.  In this inftance, fay they,
“ the precipitate fupplies the vital, or dephlogifti-
“ cated air; and the alkaline air, the phlogifton.”
But is it not fingular then, that no water is produced
by reviving mercury from red precipitate?

Water, I conceive to be effential to the forma-
tion of inflammable air; becaufe the latter cannot
be produced from a folution of iron in the vitriolic
acid, unlefs the acid be firft confiderably diluted
with water. Now, admitting this, may not the
water feemingly obtained from the combination
of the two' airs, proceed from a precipitation of
that fluid from the inflammable air? or, in other
words, may not the water thus procured be con-
fidered rather as a natural confequence of the de-
compafition of inflammable air, than a real produétion
of water? In this light, it may not be amifs for the
prefent ta view. this curious phenomenon, till the
new doétrine be more fully illuftrated by future ex-
periments, though other arguments are not wanting
which feem to prove water a real compound.

* See Cavendifh’s Experiments, Philofophical Tranfations,

vol. Ixxiv, art. 13.  Alfo M, Lavoifier’s Obferv. {urla Phyfique,
koM. 23, Po 452.
Not
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Not only water, but even pure air, fire, and
earth, have been pronounced, by modern chemifts,
CompounD Bobpies. If this be true, the ancisnT
Eirements no longer exift, and we may foon ex-
pect to fee the famous Berkleian {yftem re-efta-
blithed. When this happy period arrives, how
pleafant will it be to behold its ideal fupporters
contemplating ideal bodies, amid{t numerous 7ideal
worlds—of their own creation! The phlogifton
too has lately fhared the {fame fate. This fubtile
principle, which was wont to be confidered as one
of the moft powerful agents in nature, is now de-
clared, by fome of the Royal Academicians at Paris,
to have no real exiftence. Though they have hi-
therto failed of entirely convincing us of its non-
entity, they have neverthelels difplayed no {mall
~fhare of ingenuity, and adroitnefs in explaining away
this fugitive principle, and even in accounting for
‘all the phenomena, without its aid,

Water is a folid body when Farenheit’s thermome-
ter ftands below 32°; and fluzd, when the m-:rcu;‘yl
rifes above that point, as it more frequently does, in
all temperate climates; hence water, by European
philofophers, is defined a fliuzd. But whether fluidity
be its matural ftate, or the effect of vivlence, may
admit of contreverfy. For whenever the degree
of heat neceflary to keep it in fufion, is abfent, it

B2 inftantly
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inftantly affumes a hard cryftalline form, under
the denomination of ice.

Though ice is commonly reputed water brought
into a preternatural ftate by cold, yet with regard
to the real nature of things, and fetting afide our
arbitrary 1deas, it might as juftly be faid, that water
is 7ce preternaturally thawed by heat.

The cryftalline appearance of water, in form of
ice, doubtlefs led Sir Isaac Newron into the mif-
take of water being a real falt, without refle&ting
that it is not only deftitute of the diftinguifthing
marks of that clafs of bodies, but acts as their uni-
verfal folvent, which it never could do were itfelf a
falt. Befides, it not only diffolves gums, gelatinous
fubftances, faponaceous matters, common air, and
gas, but alfo unites readily with alcohol, and in a
cerrain proportion even with zther and effential oils;
properties inconfiftent with thofe of any falt yet dif-
covered. On perfect metals it has no effect, though
it corrodes fome other metallic fubftances in contact
with theair. Is this occafioned by the aerial acid?
Or is it not rather owing to the vital air of the at-
mofphere fubtracting the phlogifton of the metal?

Water is a volatile body, and alfo foluble in air,
as falt isin water, and hence it rifes in the atmo-
{phere in form of mift, or vapour; when condenfed

it



[ % ]

it again defcends in rain, hail, or {how, according
to the temperature it meets with in the upper re-
gions; but then it foon returns to its original ftate

of water, without appearing to have undergone any
fenfible change.

At 112 degrees of heat, it boils, and affumes a
highly elaftic form, and is. then incapable of any
greater degree of heat in open veflels, though, con-
fined in a perfetly clofe veflel, it may be rendered
red hot. But in this procefs, as well as in fermen-
tation; wherein it fucceffively paffes from a ftate of
water to that of wine, and alcohol, and from thence
to vinegar, it probably undergoes a remarkable
decompofition; and if fo, 1t confirms the idea of its
being a compound: otherwife thefe wonderful
changes, it is prefumed, can never be fatisfactorily
explained, and the myftery of fermentation muft
ever remain altogether incomprehenfible.

Water is the moft fubtile and penetrating of all
bodies, fire only perhaps excepted. It eafily per-
vades fubftances which are impervious to air, nay,
it is faid to be capable - of being" forced even
through the pores of gold, fo that the moft folid
bodies in nature, under certain circumftances, are
found permeable to water. Whatfoever therefore
may be its conftituent parts, if water be really a

compound, they muft be suconcesvably minute.
B3 Water,
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Water, confidered by itfelf, and free from any
heterogenecous mixture, 1s probably always of the
fame nature; but during its paflage through various
firata, it becomes impregnated with various fub-
{tances, partly fufpended in it, and partly united
with it by chemical folution; hence no water is
ever found upon the furface of the earth in a ftate
of perfet purity, Nay, even rain, and fnow water,
though elaborated by the peculiar powers of nature
from the moft fubtile vapours, with a degree of
perfetion inimitable by art, are neverthelefs found
varioufly contaminated, according to the ftate of
the atmofphere and other circumftances.

The pureft of all waters we can arrive at, is that
diftilled from fnow carefully collefted in fome
very high fituation. By repeated diftillations, the
greateft part of the carth and other feeulencies
may be {eparated from this, and this is what we
muit be contented to call pure water.

The fpecific gravity of pure water has been ge-
nerally eftimated at 850 times as heavy asair. But
it 1s difficult to fix its {pecific gravity, in order to
afcertain its degree of purity, becaufe it feldom
continues many minutes exactly of the fame weight,
by reafon of the air and fire contained therein.
‘Thus a piece of pure ice placed in a nice balance,

never
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Grains.
Vitriolated Tartar — = 60
Sublimate Mercury ds 20
Borax — e — 20
Alum — - — - 14
Salt of Amber —  — @ — [+
Arfenic — e [ — I
Cream of Tartar — e 3

Selenite, or Gypfum, requires at leaft 500 times
its weight of water to diffolve it. Barytes, or
Terva ponderofa, 9OQ.

‘Though water is only capable of holding in fo-
lution a certain quantity of any given falt, to the
point of faturation, yet the water effential to cryf-
talization enables it afterwards to diflolve an addi-
tional quantity of other falts in fucceffion, to a very
large amount.

Thus four ounces of water already faturated with
nitre, will diffolve of white vitriol, half an ounce;
of common falt, 6 drams; of fal. ammoniac, 6
drams; of foluble tartar, half an ounce; and after
all thefe, an entire ounce of fugar.—A curious phe-
nomenon in chemiftry! worthy the attention of the
Philofopher, and particularly interefting to thofe
who are concerned in pharmaceutical operations.

The
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'The ufes of water are extremely important to
mankind, in food, in medicine, and in divers arts
and manufactures.

+As a food; it appears, from many inftances, that
water alone is capable of fuftaining human life a
much longer time than could be well imagined.
Water, as a common beverage with all kinds of
aliment, affords the beft and moft univerfal diluent
in the world. For this purpofe, that which is
pureft, lighteft, fofteft, and moft tranfparent, is un-
dnubtedly the beft.

| fﬁ. e As to the mcdwmal powers of pure water (fays
« an cmlnent wnter‘) that fimple fluidity, the ab-
s ff:ncc nf every quality that can offend the tendereft
¥ organ, mifcibility with the animal juices, difpo-
* fition to pals off by the cutaneous pores more
[ plentlfully than by the kidnies, in confequence
‘f_nf its total want of irritation, conftitute the prin-
« cipal partof its medical character,

T{l_ which we may add, that it is the moft
commodious medium for applying to the human
vody the powerful agents heat and cold; of which
the one expands and relaxes, the other contracts,
and conftringes all the folid parts of the animal
machine,

* The late Dr. Lawis,
The _
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The learned Horrman, and other refpectablec
authors, have efteemed water almoft an univerfal
remedy. And it muft be confefled, that in many
acute difeafes, where the intention is to extinguifh
febrile heat, cold water, in conjunction with coel
air, far furpafles not only the noted Fever Powders,
but other febrifuge moffrums, and when properly
applied, and duly adminiftered, probably ftands
unrivalled.

Convinced of this by long experience, the Italian
Phyficians fcruple not to adminifter water made
cold by ice, to the amount of 12 or 1 ¢ pints in a day,
applying at the fame time, cold water or fnow, to
feveral parts of the body. By this method, as ap-
pears from their writings, they have upwards of
fifty years paft, been in the habit of treating fevers,
even the /iall-pox, und that with a furprifing degrec
of fuccefs.* Whence it is evident they have lﬂng
anticipated the boafted improvements of our mo-
dern inoculators, and have alfo carried the anti-
phlogiftic regimen to a much greater extent, even
making all poffible allowance for the difference
between their climate and our own,

* See Commerc. Norimb. 3736, Hebd. 8. fe&t 2.

Different
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Magnefia

Pure calcareous Earth,or Lime
The Earthy, are ¢ Argillaceous Earth

Barytes, or ponderous Earth

Siliceous Earth.

From their combinations arife feveral com-
pounds, or neutral falts, foluble in water. All thofe
that have been yet difcovered, it is prefumed, are
comprehended under the following heads :

Neutral Salts.

I. Vitrioric.

Vit. Acid with Mineral Alkali, yields Glauber’s Salt
Vegetable Alkali—Vitriolated Tartar
Calcareous Earth—Selenite
Magnefia—Epfom Salt

Argillaceous Earth—Alum
Iron—Green Vitriol

Copper—Blue Vitriol

Zinc—White Vitriol.

II. Nitrous.

Nit, Acid with Mineral Alkali—Cubic Nitre
Vegetable Alkali—Common Nitre
Calcareous Earth—Calcareous Nitre
Magnefia—Nitrated Magnefia.

TII. MARINE.
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III." MaRINE.

Marine Acid with Mineral Alkali—Common Salt
Vegetable Alkali—Digeftive Salt
Calcareous Earth—Salited Lime
Magnefia—>Salited Magnefia.

IV. AcriaL.

Aerial Acid with Mineral Alkali

Vegetable Alkali

Pure Calcareous Earth or Lime
Pure Magnefia

Iron*

Zinc

Manganefe. All which afford
Aérated Compounds, more or lefs foluble in water,
and therefore partaking of the nature of neutral
falts.

Befides thefe, fometimes are found fulphur, foffil
oil, and extracts from vegetable and animal fub-
ftances. The foregoing heterogeneous matters are
never found all together, but are more or lefs nu-
merous in different waters.

Snxow Warter, though deftitute of air, contains a

minute portion of nitrous acid, and falited calca-
reous earth.

* Iron is fometimes fufpended in waters by hepatic air:
Raix
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. The hot {prings may probably derive their heat

from fubterrancous fire; as fometimes actually hap-
pens in the neighbourhood of volcanos, but perhaps
much oftener from the decompofition of martial
pyrites, or other f{ulphureous ores brought into
contal with wital air. Foflil coal, and a variety of
mineral fubftances, afford a conftant fupply of
inflammable air in the bowels of the earth, but
_ no fenfible heat is produced, till pure air is ad-
mitted from the atmofphere. This, preferring
the inflaimmable principle to every other body,
rufhes into union with it, when a&ual heat is
inftantly generated; proceeding, according to cir-
cumftances, in form of a fmothering heat, a f{low
lambent flame, or burfting out into violent com-
buftion, accompanied with tremendous explofions.

Thus, it is eafy to conceive, how huge beds of
earth and mineral ftrata may be kept continually
hot, and conftantly communicating their heat, to-
gether with their mineral effluvia, to the water, as
it oozes through their pores, or flows through
their fubterraneous channels. Admitting the caufe
juft affigned to be adequate to the effect, and
confonant to the laws of nature, may it not afhit
us in adjufting the famous controver{y {o long
agitated among philofophers, concerning the ori-

gin of hot fprings; and at the fame time reflect
confiderable
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This may prove an ufeful hint to thefe who un-"
dertake long voyages towards either of the poles,
elpecially when they begin to experience a fearcity
of frefh water amidft frozen feas. But whether frefh
water be thus obtained from diffolved ice of fea,
freth river water, or by a diftillation of fea-water,
it is quite deftitute of air, and in an unnatural ftate;
and therefore, notwithftanding the opinion of the
great voyager, may be prefumed not very wwbole-
Jome. 'This, however, may be remedied, by ex-
pofing the water for fome time in open veflels,
that it may imbibe its proper quantity of air from
the atmofphere. Or what, I conceive, would be
an additional improvement, it might be impreg~
nated with the aerial acid, by a fuitable contri~
vance, as lately invented by the ingenious Mr.
Hexry of Manchefter, for impregnating the water
of a thip. This would impart to the water the
brifknefs of frefh fpring water, and at the fame
time render it a- prefervative, perhaps a remedy,
againft the ravages of the fcurvy, and putrid fevers,
efpecially as the antifeptic virtues of the aérial acid,
are now generally acknowledged. To this acid,
chiefly, are the antifeptic and antifcorbutic effefts
of cyder, perry, and {pruce-beer, to be attributed.

Sea-water, at prefent, being fo fathionable a re<
medy amongft the fuperior, and middle ranks of
fociety,
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On analyfing the water taken up at the above

depth, he obrained, from a meafure containing
about three Englifh pints,

Ounces. Grains.

Of common falt — 2 433
Marine magnefia — 0 380
Selenite - — o - b

Sea-water has been generally obferved to contain
more common falt in bet, than in co/d climates, and
the quantity to vary in different feas, according to
the greater or lefs evaporation, or acceffion of frefh
water, from about -%; to .%th of the weight of the
water. Thus the Baltic fea is very weakly im-
pregnated; the Englifh, and German, more ftrongly;
the Mediteranean, ftill more; and the Mofambique
much falter even than this.t

The faline ingredients are found in different
quantities and proportions, but the quantity of
commor falt 1s always greater than that of any other,
amounting on an average, to the proportion of
water, as 3, or 4, to 100; fo that the ftrongeft fea-
water is far below the point of faturation; water be-
ing capable of diffolving nearly a fourth part of its
weight of common falt.

# Beroman’s Chem. EfLL v. 1. p. 230.

+ Mem. de I’ Acad, Par. 1711,
Count



[ 35 1

Count Mars1GL1, after a long courfe of experi-
ments, concludes, that in order to thew the different
nature of fea-water, in various places, three liquors
alone are neceflary to be carried abroad as very

fufficient for that purpofe, viz.

1. A ftrong infufion, or tincture of mallow flowers,
2. Spirit of fal ammoniac,
3. Oil of tartar per deliquium.

The firft communicates to fea-water a greenifh
yellow; the fpirit of fal ammoniac renders it turbid,
and produces a flow precipitation ; oil of tartar
occafions the fame change, but far more fuddenly.
By attentively marking thefe changes, and tinges of
colour, and noting the quantity of matter precipi-
tated, he was enabled (as he imagined) to afcertain
the ftrength of the impregnation of fea-water, taken
up at different places, and at various depths, and
alfo to determine the purity of fea-water diftilled,
or fweetened by other methods. On pure dif-
tilled water, no change was produced; the lefs pure,
the more vifible the changes of colour, and quan-
tity of precipitate.

Three yet more exquifite tefts of the prefence of
marine falts with alkaline or earthy bafes might,
however, have been added by the noble Count;
fuch are, I prefume, with deference to his fuperior

D2 judgment
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The hardnefs of waters has been attributed, by
{ome writers, to common falt; but Dr. HoMg, in his
experiments on bleaching, has thewn that neither
commen falt when pure, nor any other falt with an
alkaline bafis, can produce this effect. The falt
which is in common ufe may indeed feem to afford
an exception, as it contains a portion of abforbent
earth, and is by no means pure.

The aérial acid, feparate, or combined with earth
or iron, is one caufe of the hardnefs of waters; but
this is eafily remedied by boiling, or even expofing
the water forie time in open veflels, by which means
this fubtil gas exhales. The earth, or iron, which
had been fufpended by it, being now no longer fo-
luble in the water, are precipitated, and the water
is immediately rendered foft.

Whenever the aérial acid efcapes, the bond of
union is deftroyed, and the earthy matters attach
themfelves firmly to the fubftances they happen to
meet with. Hence it is that tea-kettles are fo fre-
quently covered with an earthy cruft. Hence too,
the ochrey fediment of chalybeate {prings expofed
to the open air.

Thus, mineral waters, weakly impregnated,

might, by mere boiling and cooling, (if other water
thould
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To render thefe waters fit for internal ufe, the
inhabitants have recourfe to the filtering flone,
formed into a fort of mortar of a {pongy texture.
The water being poured into this, foon makes its

way through, and is received into a veffel placed
below for that purpofe.

The Japanefe place the utmoft confidence in this
filtering ftone, and attribute their uninterrupted
health, and freedom from gout, ftone, and gravel,
to their drinking the water, thus cleared of all its
heterogeneous and mifchievous particles. The
people of that, and many other adjacént courntries,
have a fettled opinion that thefe, and moft other
difeafes, arife from the impurities of water; and
are well affured that thefe impurities are thus tom-
pletely feparated by being all fafely /odged in the
filtering ftone:—glad tidings for gouty and gravel-
lith invalids! who certainly can have no reafonable
objection to provide themfelves with all convenient
expedition, each man, with a fuitable filtering ftone.
The price of thefe ineftimable ftones, deubtlefs,
will immediately rife, at leaft 50, if not 100 per
cent. But then, what joy and triumph will it not
afford, thus at once to be able to depofit their gout,
and ftone, and bid a final adieu to their nurfes,
crutches, flannels, and other difagreeable accoutre-
ments! What unfpeakable pleafure to triumph

over
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over their doctors, and apothecaries—to rally them
on their ignorance, and finally, fet them ever after
at defiance!

The matter, it muft be confeffed, appears fuffi-
ciently interefting; but if our venerable invalids
will condefcend, for a few moments, to fufpend
their triumph, and only put on their fpectacles and
fift the affair more clofely, they will, it is to be
feared, find no great caufe for exultation. Should
they happen to have a moderate fhare of knowledge
in chemiftry, they will foon begin to fufpet there
may poflibly be fome fallacy, and in further profe-
cution of the inquiry, they will be convinced of it ;
and.finally will be obliged to conclude, with grief
and aftonifhment, that the morbific particles of
gout and ftone are too {ubtile to be thus caught, and
rendered for ever inactive, by this mode of im-
prifonment,

But to be ferious.—Foreign matters fufpended
by way of diffufion, it is true, may be intercepted by
filtration alone. While thofe which are combined
in the way of folution are incapable of being thus
feparated. Such are, unfortunately, the earthy
compounds which are {uppofed to conftitute the
morbific particles now under confideration; viz.
Selenitic falts, and calcareous f{pars, which are fo
intimately combined with the water, as to readily

pafs
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- pafs through the filter along with it. So ftri& is
the union, that inftead of rendering the water
turbid, they heighten its #ranfparency, which, by the
way, may ferve to explain the cryfalline brightnefs
of certain {prings, remarkable for their hardnefs.

- Whence it appears, that the Japanefe have been
rather too hafty in their conclufions concerning the
effects of the filtering ftone,and too fanguine in attri-
buting to it their exemption from the above mala-
dies, fo prevalent among Européans who neglect it ;
—a remarkable circumftance indeed, but which
perhaps may be explained on other principles.

The filtering ftone, though neglected in this
country, is neverthelels an excellent contrivance,
and applicable to various purpofes, where a paper
filter would be entirely ufelefs. Thus, where the
earthy fubftances in waters have already been de-
compofed by fuitable precipitants, the filtering
ftone feems particularly adapted for feparating the
terrene matters precipitated, which, by decanta-
tion alone, can feldom be eafily effected.

Impure waters may, by means of the filtering
{tone, be fufficiently cleared from living animal-
cule, mud, clay, or other matters mechanically
fufpended in them; but when they are contami-

nated
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In the year 1780, Simeon Moreav, efq; was
ele@ed Mafter of the Ceremonies, who continues to
to prefide over the public amufements; which are,
we are informed, conducted with the utmoft propri-
ety, and that during his adminiftration the com-
pany have increafed from 374 to 1320!

But to crown the whole, this favoured fpot has
lately, in confequence of the King's indifpofition,
(and the advice of his Phyfician Sir GeorGe Baker)
been honoured by their Majesties Rovar Pre-
sence. By this welcome, though very unexpected
vifit, the {pring has acquired additional ec/at, being
now diftinguifhed by the appellation of the Rovar
Spa of CuerTenram; but ftill More by its sarLu-
TARY EFFECTS on his MajesTyY’s HEALTH, and by
RESTORING the BEsT and mosT amMrasrE of Kincs
to a loyal and grateful people.

- i T A e

Senfible Qualities of the Water—Specific Gravily—
TXu Temperature.

The water, on being poured into a glafs, appears
tolerably clear, though not of a cryftal tranfparency.
After ftanding a few minutes, air-bubbles are feen
to collect on the fides of the glafs, and at length
the water becomes lefs pellucid. When drank frefh
at the pump, it firft imparts a certain fmoothnefs

to
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nefs, and even precipitation; with others not the
leaft change enfued, and the folution retained its
tranfparency after ftanding, fimilar to a folution of
Glauber's falt, with which it was compared.

Here the experiments appear to clath confider-
ably, and the difference in the refult feems to
render it very equivocal, whether the Cheltenham
falts are to be confidered of the Glauber or Epfom
kind. But this difficulty is readily explained :—
The experiments prove both thefe falts to be pre-
fent, and that thofe cryftals which undergo #o de-
compofition with an alkali are real Glanber falts,
while thofe that da, are as clearly Epfom.

Nor is this combination incompatible, fince
both are often found in the fame water; they cryf-
tallize together, affume the fame appearance, nor
can they be accurately feparated without a tedious
procefs by double elective attraction, which is by
no means neceffary, as they are known to agree fo
nearly in their medicinal properties. When com-
bined, however, they mutually promote€ach other’s
folubility, and general operation.—A circumftance
hitherto little known, though werthy to be ebferved
in the adminiftration of -other faline medicines, as
well as thofe of the purgative kind.

17. On

i
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17. On adding a few drops of tin&ure of litmus,*
er {yrup of violets, to a folution of Cheltenham falt
in diftilled water, no fenfible change inclining either
to red or green enfued; nor was the blue tinge of

the litmus rendered more inteni€, neither did any
effervefcence arife with acids or alkalis.

18. Paper dipt in a faturated folution of this falt,
and then dried, did not deflagrate when applied
to the flame of a candle, as it i1s known to do when
dipt in a folution ef nitre, por did it burn with a
green flame, as it is wont to do from a folution of
calcarious nitre.

19.- The Cheltenham falc was found to be per-
fectly foluble in nearly its own weight of diftilled
water at the temperature of 60°, and in lefs than
two-thirds of its weight of beiling water; whereas
the common Glauber falt required nearly twice its
weight to diffolve it at the temperature of 60°, and

* Litmus is a blue pigment formed from Archal, a fpecies of
mofs brought from the Canary and Cape de Verd Iflands. The
tinfture is obtained by fteeping this pigment inclofed in clean
linen cloth in diftilled water. A fingle drop of concentrated vi-
triolic acid has been found to communicate a vifible red tinge to
300 grains or 408 cubic inches of this blue tincture. Hence its
utility as an exquifite telt for difcovering the minateft portion of
acidity in waters, infomuch that fixed air itfelf, one of the weakeft

-acids hitherto difcovered, is incapable of efeaping it without be-
ing immediately difcovered.
5-6ths
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- The wvolatile Parts once loft, whether recoverable.

22. A gentleman who frequents the Spa, having
preferved two bottles of the water 22 years, as a
matter of curiofity requefted me to examine it
The water on being poured into a glafs was clear,
and perfectly free from any bad odour. It turned
{fyrup of violets green, but tafted flat; and had en-
tirely loft its tinging property with litmus, and alfo
with galls, agreeably to what I expected.

23. Having ordered two bottles of the water
freth drawn to be well corked and fealed down at
the pump before my departure, I examined it by
fundry experiments fix weeks after my return to
Bath, and found it ftill retained fome flight degree
of fmartnefs on the palate, and changed tincture of
litmus to a faint red, but had quite loft the tinging
property with galls.

24. Leaving the bottle uncorked till the water
became quite vapid, it was then poured into the
glafs apparatus invented by Dr. Noorn for im-
pregnating water with fixed air, and expofed ta the
effluvia of an effervefcent mixture of chalk and vi-
triolic acid, till it was fully faturated. It now
tinged the litmus of a vivid red; {parkled on being
poured into the glafs, and tafted brifker than water

fre(h
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frefh drawn at the fountain head. On immerfing
a (mall piece of ron in the water, and leaving it in
the veflel all night, the water next morning had
completely recovered the chalybeate quality, ftruck
a deep purple with galls, and finally, on expofure
te the atr, threw up a variegated film to the furt’aee'
which reflected the prifmatic colours.

General Inferences from the ﬁrffexz’fng Experiments.

I fhall now proceed to illuftrate the fnfeguing
experiments, and to deduce from them a few in-
ferences by way of induction.

Exr. 1. The fundry precipitants employed in
analyzing waters, it muft be obferved, can only
ferve to point out the guality, not the guantity, of their
relpective mineral ingredients.  From this experi-
ment with tincture of galls, it appears, that the

water contains iron, which is farther confirmed by -

the ochrey fediment which it depofits on the fides
of the well. A fingle drop of the tincture is fuffi-
cient to give a diftinét purple tinge to 100 cubic
mcnes of diftilled water, containing only three
grains of martial vitriol, yet three grains of the
vitriol contain no more than % th ofa grain of iron.
Where the quantity of iron is confiderable, inftead

of a purple, 1t gives a black tinge. When it exifts

n
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in the form of martial vitriol, the colour is more
permanent; but wheén it is fufpended by fixed air,
it is extremely evanefcent, as in the prefent in-
ftance. The reafon why this water fo foon lofes
its tinging quality, will be afterwards more fully
confidered.

2. From this experiment with witrilic acid, we
learn that the water contains an earthy fubftance
fufpended by means of fixed air. The vitriolic
acid, by fuperior attraction, feizes the earth, and
forces the air to quit its hold; hence the copious
difcharge of air-bubbles, and increafed tranfpa-
rency. It further appears, that the earth is not of
the filiceous kind which is infoluble in water, nor
the ierra pondergfa (fometimes fufpended in water
by fixed air) which would have been precipitated
by the vitriolic acid in form of ponderous {par. It
muft theréfore be referred either to the calcarious,
or abforbent clafs.

3. Here the fixed alkali, by the fame law of at-
traction, thews the prefence of earth, or a neutral
falt with an earthy or metallic bafis.

4. The Solution of Silver, in this experiment,
points out the prefence of marine acid, which it
enables us to detett in a very large quantity of

water,
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water, efpecially when the precipitate, as in the
prefent inftance, forms a luna cornea reducible b}f
calcination to its priftine ftate of pure filver.

s. The Solution of Mercury dilcovers a neutral
falt, of which the vitriolic acid forms one of the
ingredients, but is not fufficient to determine the
nature of its bafis, or whether it be Glauber’s Salt,
or Epfom; both of which appear to be prefent,
The brown rufty precipitate denotes an impregna-
tion of iron.

6, and 7. Here the Solution of Lead, and of Corro-
Srve Sublimate, betray figns of bepatic air, or a very
{light fulphureous impregnation, and at the fame
time confirm the prefence of calcarious earth, or
magnefia, held in folution by means of fixed air.

8. In this experiment, the ready union of the water
with milk, without producing any decompofition,

fhews the error of thofe practitioners who prohibit -

a milk diet during a courfe of this water, from its
fuppofed . coagulating quality. And the refult of
exp. 19, may be fufficient to corre& the fame
popular prejudice, which alfo attributes a coagula~
ting property to the Cheltenham falts.

9. The Precipitation of the Lime, in this experi-
ment, affords a fatisfactory teft of the prefence of
Jixed

- -
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tefts, becaufe he thinks it can feldom be had ge-
nuine; that it {pontaneoufly acquires a red colour
by fermentation; and finally, that it is rendered
green, not only by eartbs and alkalies, but alfo by
iron. Thefe inconveniences, it is true, occafiom

{ome ambiguity, but may be eafily obviated. For,

1. The genuine fyrup is readily diftinguithed by
changing a folution of corrofive fublimate green,
while that which is_fpurious turns it red.

adly. The alteration produced by fpontaneous
fermentation is too palpably perceived before hand,
to deceive even a common obferver.

3dly. Whoever has compared the green produced
by 7ron with that produced by alkalies or earths, will
eafily be enabled to diftinguifh them on every fu-
ture occafion.

To a folution of a fingle grain of martial vitriol,
and of each of the other fubftances, in a wine-glafs
of rain or diftilled water, add half a tea {fpoonful of
genuine {yrup of violets. After ftanding, it will be
found, that the vitriol yields a du/l green incli-
ning to black; the alkali, a fright green; chalk, a
light green inclining to Alue; magnefia, a lively
bright green with a yellnwifb caft, as in the above
experiment.

The
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The blue juices’of other vegetables, though much
efteemed, are unequally affected by acids, and al-
* kalies.—Litmus, inftead of green, is rendered more
intenfely blue by alkalies. Indigo, inftead of growing
red with wvitriolic acid, undergoes no change of co-
four. 'Turnfole, and Litmus, are turned red by
fixed air, while the other vegetable blues remain
unchanged by this weak acid. Where cerrainty
can only be attained by the coincidence of many
refults, fyrup of violets, with the above cautions, may
refleét no {mall light, and therefore ought in no
wife to be difcarded from the place which it has
long defervedly held in the clafs of re-agents.

12, This experiment with diflilled water affords a
ftriking contraft between the effects of precipitants
* on the Cheltenbam water, and Jimple water free from
any mineral impregnation. For the appearance
obferved with Solution of Silver, can only be attri-
buted to fome flight accidental impurity. Nor can
this be entirely avoided, even when the water is re-
peatedly diftilled from the pureft {now.

13. This experiment prefents us with an aeérial
#luid, a confiderable portion of which being loofely
attached to the water, exhaled {pontaneouily into
the bladder placed to receive it, while the refiduc
being more clofely united to the terrene parts, re-

- quired
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quited a boiling heat to detach it. The quantity
obtained by this, and the former procefs, amounted
to about four ounce meafures, three-fourths of
which were readily imbibed by water; and, as
this portion decompofed lime-water and reddened
litmus, was undoubtedly fixed air, and the refidue
may be fafely confidered as phlogifticated, becaufe
pure atmofpheric air is zncompatible with the pre-
fence of 7zron and bepatic gas; fince by {eizing the
phlogifton, it decompofes the metal, and becomes
phlogiflicaled.

To afcertain the quantity of aérial fluids ina given
quantity of water with exacinefs, is by no means
caly. The method propofed by Sir T. BercMAN, at
{irft view, appears preferable to that which, through
neceffity, I here had recourfe to. His apparatus
indeed is efteemed the leaft exceptionable of any
that has been invented. I have fince found, how-
ever, that it is liable to much greater fallacy, from
the rarefaction of the air in the tube of the retort,
than ‘the learned Profeffor feems to have been
aware of. Nor is the method propofed by M.
Groannertl, and other foreign chemifts, more
to be depended on. They endeavour to determine

the quantity of fixed air by weight, rather than by

bulk, eftimating this by the weight of the calcarious
carth precipitated by it from lime water. But the
difference

A4\
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dently prmf:s th?.tt. I.E.W.l.ﬂt a,lf—'_i.fs dlﬂi._c-u It to .dﬂtermma
with precifion. the quantity of fixed air contained in
calcarious jearth, than the proportion, which, the
bulk of thiﬂ fluid bea.rs to its wmghl: 5 il

The ,fppntanmug ,evapnratmn nf thf_.‘. acual VO-
latile: parts (when  no artificial heat, is applied)
may -aflift -us in explaining; the increafed, Apecific
gravity of the water; af;f:r ﬂ'andmg [qmc time 1n.an
npen veflalich a1s yoda-and 1::6)

| 14. me the gxpenmtnt by cvapnratmn, we

afcertam w1r.h more certainty the guantity of neu-

tral falts am:l nthe: mgrf:dlen{s of a fixed nature,

cuntamcd in a gﬂll{m of the wa-.tcr, _cach of which

fhall be now cunﬁdered,. e Ay

Its Parg:';:g Sm’rs—wbgtbfr“ ﬁ’&?r:'&fﬁ:c;ar Nitrous
—bhow diflinguifbed.

15, 16. From thefe experiments it appears, that
the purging falts of this water confift of vitriolated
mineral alkali,and vitriolated'magnefia;or,in more
familiar terms, of an affemblage of Glauber and
Epfom Salts. - Some have fuppofed thefe two falts
to be perfetly fimilar. . They, agree; it is true, in
their fenfible qualities, and frequently correfpond in
the form of their cryftals. The acid is the fame in

F both 3
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both; they differ however in 'their ‘bafis; * The
Glauber falt having the mineral alkali for its bafis
the Epfom falt, magnefia. Hence a folution of the
former ‘remains ‘undifturbed by the addition’ of a
fixed alkali, orlime water; while the laﬁt'ti::rgr'&ws
cloudy, and undergoes a decompofition. Thefe
falts therefore are eflentially different, Ehuugh ap-
parently combined in the water, which; is''no
uncommon circumftance among faline - waters of
this clafs. The cryftals of the Epfom’ falt’ are
fometimes fo large, that they are fold' in’ Eng-
land for Glauber’s falt; and on the other hand,
in France, Glauber’s falt, being reduced to ‘ﬁhall
/picule by athatmn during the cryﬁalllzatmn, s
vended for Epfom. But thefe petty frauds maj{
be eafily deteted by the addition of ‘limé witer,
or a fixed alkali, either of which afford an in-
fallible tei’r agreeably to what has been already
hinted. ;

1. This® experiment fhews, that the. Chelten-
ham falts are neither acid nor alkaline, but as
perfectly neutral as the pureft Glauber or, Epfom
{alts of the fhops, when duly prepared. ' Nor can
there be any' material difference between the na-
tural, and artificial, either in their chemical or
medicinal qualities, when reduced to the famr: de-
gree of purity.

18, 19. Afford

[
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18, 19! Afford 'inconteftible evidence that the
{ult of this water, which'-has been pronounced to
be nitrous by Dr. Snorw; and“repeatedly échoed as
fuch by fucceeding writers, does not, in truth, bear
the remoteft analogy to’ nitre, nor yet to the waloes
of the ancients, (termed fo/fil' alkali by the moderns)
neither of which are of a purgative nature. .” Neither
does it bear any refemblance to calcarious mitre, as
others have afferted ; for the Cheltenham falt yields
permanent cryftals; the'calcarious nitre, a delique/cent
mafs, incapable of a perfect cryftallization. The
Cheltenham falt is an a&Zive purgative; the nitrﬂus
falts. puirefs 7o pmgarw& quahty whatfcﬂvet‘

The r&ifan why the Cheltenham falt (1n experi-
ment 19) proved foluble in fo fmall a proportion of
water, may perhaps ' be thus accounted for: 1oo
grains of this falt contain of vitriolic acid about
19 parts; of pure magnefia, 33; of water; so.  The
water effential to the cryftals of this falt, being fo
very confiderable, muft proportionably increafe the
menftruum, and confequently promote the folution.

Thus water, e being fully faturated' with fal
ammoniac, becomes capable of diffolving a much
larger quantity of corrofive fublimate than the fame
quantity. of plain water can hold in {folution, be-
caufe the water eflential to the ammoniacal falt, is

ko now
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now fuperadded to the menftruum; of which many
fimilar inftances have been already mentioned in
the precedmg Ilﬂ"ty on, Waxar.

-r'1-r|

200 This: expenment {hews, ltha:i: the tarthy
refiduum contains a felenitic matter as well as
magnefia, and that the latter is combined with
fixed air; which, being diflodged by the more
powerful actds in'this experiment, produces a: con-
flict, and flics-off dun,ng the eﬁ’ervefcence. g

-l

GE5 Thls canﬁrms thi: mfult of the gxpenment

with galls; ¢concerning the prefence of iron, and
" hews it to be in a calciform ftate. By calcination
with an inflammable {ubftance, it acquires the ne-
ceflary portion of phlogifton to render it fenfible
to the loadftone, though not fo muchas is required
to reduce the calx into its metallic ftate.* With
refpect to the quantity of iron contained in the
water, it 1s' undoubtedly fmall.  Dr. Lucas efti-
mates it at four grains in a gallon: but it is by no
means ealy to afcertain this with accuracy, or to

* ron, though hitherto confidered as a fmple metal, has lately
been difcovered to contain a portion of Plumbage and Maganefe.
How far the union of thefe fubftances may influence its cempo-
fition, or vary its effects in medicine or the arts, may prove an
objett worthy inquiry, particularly in England, where this metal
undergoes {o many different procefies, and exercifes the ingenuity
of fo many expert chemifts, and artizans,

collect
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collect the calx in a feparate ftate by the ufual me-
thod of filtration, without wafte, and therefore it
was not here depended on. If we may be allowed
to judge from the purple tinge communicated to
diftilled water by an adequate proportion of mar-
tial vitriol, the iron contained in a gallon of Chel-
tenham water, may be prefumed to amount to
four grains and a half, if not five grains,

22, 23. We have already thewn, by- Exp. 1, that
the water when expofed to the air in an open veffel,
in the ordinary temperature of the atmofphere, was
deprived of its purple tinging quality, in half an
hour. This decompofition  of the chalybeate
principle firft takes place at the furface, which is
moft expofed; the phlogifton of the metal being
attracted by the dephlogifticated air of the atmo-
iphere, the iron is’decompofed. IHence the varie-
gated film. The water, when tight corked, and
- fealed down, was found at the end of {ix weeks to
communicate a very faint red to the tincture of
litmus, and therefore to have retained part of its
fixed air, though not fufficient to fufpend the cha-
lybeate principle; for it no longer gave a purple
tinge with galls. It is no wonder then that the
bottle which had been kept the {pace of twenty-two
years, was found to have totally loft both thefe
properties.

F 3 How
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How to preferve the M?}m-d ,Fp;'ﬂ't—aﬁ-fa"}érwar 14
| when lofi. P2

24. Tt has long been a received maxim, that
mineral waters, efpecially thofe of the chalybeate
kind, can only be drank in perfetion at the foun-
tain head, and that when their mineral {pirit (as it
is termed) is once loft, the chalybeate principle
vanifhes; and that both are totzlly irrecoverable.
The experiment, however, (page §8) affords a re-
markable example of the contrary, and alfo points
out an eafy and fimple method, by which both
thefe fugitive principles may again be completely
reftored :—-A pleafing circumftance to thofe per-
{ons who cannot attend the {pring, but are obliged
to fend for the waters at a great diftance. It alfo
{upplies a convincing proof of the real nature of
the mineral fpirit, and its perfeéZ identity with fixed
air: that by the intervention of this fubtile medium,
the iron is eonverted into a faline fubftance, and
in that ftate is naturally diffolved in the water.
That when this flies off, the iron does not accom-
pany it, as is vulgarly fuppofed, but only fubfides,
and 1s depofited at the bottom of the bottle, in
form of ochre.

It is obfervable that iron cannot be duly fui-
pended in water by fixed air, cither naturally, or
artificially,

k|
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artificially, without a fuperabundant quantity of air,
beyond what is merely neceflary to the folution of
the iron. ' In order, therefore, to preferve a chaly-
beate water in its ‘full eficacy, it ‘is neceflary to
re-impregnate 1t 'nccaﬁdﬁally with ifon, and allo
with an additional quantity of fixed air, till it is’
fuper-faturated with the latter.

Some'attempt to preferve the mineral fpirit of
thefe waters, when intended for tranfportation, by
pouring a little olive oil into the neck of the bottle
“before it is corked; but this method is very ex-
ceptionable, and inadequate to the intention.

The minf:i:al-fpirit 1s too {ubtile to be wholly
confined by a thin ftratum of oil,. The ail is
moreover apt to contract a rancid quality, which it
foon imparts to the water, and renders it offenfive.

Others, ftill more improperly, dire¢t the water to
be kept in a warm room. This produces an in-
teftine motion in the mineral contents, which de-
taches the aérial principles, and foon renders the
water vapid.

Here, I fhall attempt to explain a chemical pro-
blem, which has long perplexed Philofophers,
namely, the decompofition which certain chaly-

beate waters undergo, even in bottles bermetically
{ealed,
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fealed, and when every other precaution has been
ufed to prevent it. The caufe appears to be this:
Though glafs be impermeable to aerial fluids, yet
the principle of beat (which in certain quantity is
cflential to their compofition) eafily pervades the
pores of glafs, and even penetrates the denfeft
metals. The efcape alfo of this fubtile medium
inftantly renders the menftruum incapable of fuf~
pending the mineral contents, with which it was
connected, and hence a decompofition,and preci-
pitation muft inevitably enfue:

Water, I find, imbibes fixed air more powerfully
in a cold, than in a warm feafon, and retains it
more tenacioufly in proportion as its temperature
approaches the freezing point: and yet, what is
remarkable, the moment it undergoes congelation,
it lofes 1t entircly, for ice-water is deftitute of fixed
air. Hence the prefence of fixed air appears to be
incompatible with water, as foon as the latter ap-
proaches to a folid form: confequently, to preferve
a permanent union between them, the extremes both
of heat and cold muft be carefully avoided. The
brifker kind of mineral waters, therefore, whofe
chalybeate principle is fufpended by fixed air,
ought to be kept in a cool cellar of equal tempe-
rature, the bottles being well fecured, and placed
with the corks downwards.

By

L |
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By thefe means the foreign mineral waters, im-
ported at a great expence, might be preferved in a*
much higher degree of perfetion than we com-
monly find them. Iven in their prefent ftate,
they might be confiderably improved by re-im-
pregnating them with fixed air; though this, Ifind,
i1s by no means fufficient to enable them again to

take up the ochrey fediment, after being once
depofited.—Why?

Principles contained ina Gallon of the Cheltenhant
Water.

From the preceding experiments, a gallon of the
Cheltenham water (wine meafure) appears to con-
tain the fubfequent principles, and nearly in the
following proportions, viz.

Of Solid Contents.

Grains
Purging falt, partly Glauber, partly Epfom, 480
Marine falt - : 2 5
Iron, combined with fixed air, nearly 5

Magnefia, combined partly with marineg z
acid, partly with fixed air :
Calcarious earth, combined with vitri-

olic acid in form of felinite } 42

—

Total 555
oF
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fequence of the water being fhut up from the com-
mon air. But then why is there not a f{imilar
odour perceptible in the water of other wells, and
pumps fhut up equally clofe? befides, does not the
conftant influx and reflux of the {pring, not to
mention the antifeptic quality of the fixed air, and
neutral falts with whichthe water 1s impreg-
nated, ftrongly militate againft this fuppofed putrid
quality?  Others, with much greater probabi-
lity, have attributed it to fulphur in its own
proper form; but {ince the water neither under-
goes any precipitation of fulphur by concentrated
nitrous acid, nor difcolours polithed filver when
immerfed in it, we muft not expect to obtain real
fulphur from the -water, . though its conftituent
principles are ¢vidently prefent in a volatile evan-
efcent ftate. 8

Here, the prefent weak impregnation of the he-
patic gas the more eafily eludes the common tefts,
than where the water is more fully faturated with
it. May not this {ubtile vapour derive its origin
from a decompefition of the {ulphur contained in
the pyrites or iron ore, which {upplies the Chaly-
beate principle? ‘and may not the action of pure
air on its phlogifton, extricate the principle of heat
effentigd 1o the volatilization: of the fulphur? and
finally, may not this alfo explain why the water is

rather
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rather warmer than the neighbouring fprings, and
its air in a plogifticated ftate?

Now whether  thefe conftitute the whole contents
of the water, or whether there may not be fome
other unknown principle, fome link of the chain
yet wanting, I fhall not venture todecide. For the
recompofition (as has been already obferved)
ought exactly to correfpond with the decompofi-
tion, and a reunion of the different ‘principles
ought to be capable of reproducing the natural
water, before the analyfis can be pronounced ab-
folutely complete.

But this doubtlefs is a moft arduous tafk, and it
muft be confefled, that the refearches of our beft
writers on Mineral Waters have rarely, if ever, at-
tained fo high a pitch of fatisfactory evidence; nor
was there opportunity of putting the matter to the
teft in the prefent inftance, becaufe the entire con-
tents were previoufly fubjeted to other neccflary
experiments. The rapid progrefs of philofophical
chemiftry, however, encourages us to hope, that it
may {till be accomplifhed at no very diftant period.
And that in the interim, a more accurate invefti-
gation of the mineral fubftances with which nature
impregnates waters, may enable us, in time, more
fully to comprehend her hidden proceffes, and

' finally
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finally to produce artificial impregnations that may
emulate, or perhaps even furpafs, the natural ones.
For, admitting the quality and quantity of the fe-
veral ingredients to be once thoroughly underftood,
it is humbly conceived that no very effential differ-
ence can arife from the hand that combines them.

‘Ibnr Med:rzm! Prﬂper:‘m j&pamrf{y confidered.

Here the reader will naturally expect fome ac-
count of the medicinal virtues of the feveral com-
ponent. parts of this water in a feparate ftate; but
fuch an account, though ever fo circumftantial, it
is feared, wniﬂa'fml of conveying the defired in-
formation cﬂncemmg the genuine effe@s of the
water when drank frefh at the i'prmg Many of its
principles are of an altive n?.__ture ‘fome apparently
inert; but the medical effeéts of the compound are
often very different from what might be expected
from the known qualities of the ingredients; there-
fore we muft look for its medmmal virtues in the
aggregate, rather than in the .fa?gfin‘uef:t parts, though
both ought to be carefull}r explured

It may be proper to obferve in general, that the
neutral purging falts, which abound in this water,
are the chief ingredients wherein its purgative qua- -
lities evidently refide. Their virtues agree with

thofe
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thofe of the artificial Glauber and Epfom falts; but
the 'fuperior f'c:-]ublht}? of the Cheltenham falt, con-
taining an union of the two, becomes a more altive
purgative than either of them taken fc‘paral:ely, and
this quality is greatly heightened by very copious
dilution. Hence a quarter of an ounce of the falt
contained in a quart of the water, operates more
brifkly: than a whole ounse of common Glauber falc
when diﬂ'olvedlﬂnly in two, ounces of water.

Hence the i 1mpmprlety of adm1n1ﬁcrmg purging
falts in fuch a trifiing quantity of the menftruum;
and yet ‘this is the fafhionable method gcnerally
ndopted by modern pra-:fhl:mners who, in com-
pllante with cuf’mm, limit every draugﬁt to a fmall
two-ounce phial, uhich in fact contams little more
than an ounce and ha]f In this quantity of water
is an ounce of the falt directed to be diffolved; and
to mmpfete the ab{'urdzt}r, it is generally inter-
larded with manna, fenna, or tamarinds, whr.n
for want of proper dilution, when cold, the mixture
prefently congeals into an unfightly coagulum,
with the falt firmly cryfttallized.

The Cheltenham falt being prepared in confider-
able quantity from the water at t'h'r:ISp'a, in a port-
able form, its cryftals may be preferved in bottles
unimpaired by time, and may be ufefully employed

at
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at.a diftance from the {pring, asa fafc and gentle
purgative. It ‘may alfo afford an ufeful fubftitute
for the water itielf'in inflammatory, or hectic dif-

orders, where the ‘chalybeate principle might be
deemed improper. By adjufting the'dofe, it may
be determined to operate as a brifk purgative, or:
mild laxative “and diuretic, and may' thérefore be
added ‘occafionally to quicken the operation of the
water; when it pafles off too ﬂuwly or may be dif~
folbet in a moderate quantity, where large draughts

of cold water are deemed improper, as in hydropic

and leucuphlegmanc habits.

: The SeatSult, “though very mimite in quantity,
-mayy when largely diluted, contribute its thare to
thé imlrgatkw?a and diuretic effects of the other faline
ingredients.' '/And as this falt has the ﬁngular pro-
perty of paffing; 'unaltered 'in its nature, through
the ffeveral ftages of ‘circulation; and after all, of
being: recoverable from the blood and urine of ani-
mial. bodies, Tits deobftruent effects in the remote
parts of the frame may be more confiderable, than
has been generally imagined.. Does not the known
efficacy of ‘fea-water in this refpect, even when
drank in fmall quantitics as an alterative, tend o
a:qrmbm;atf: this oplmﬂn?‘

The
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. The Iron combined with the AERIAL AcID con-
ftitutes an active faline chalybeate, which contri-
butes to warm and invigorate ;the {yftem, to pro-
mote appetite and digeftion, and toprevent lmg.lor
during the evacuation.

i ,i._|,

The mariNg MAGNEsiA, as a laxative and ab-
forbent, tends to corre¢t acidities, and vitiated bile
in the firft paffages, and to promete their expul-
fion. It may alfo increafe the purgative and diu-
retic power of the other neutral falts. . .

Whether the cALcARIOUS Or SELENITIC MATTER
can really impart any ufeful medicinal quality to
this, or any other water, feems very problematical.
It requires at leaft 5oo times its weight of boiling
water to diffolve it, and may therefore be con-
fidered as almoft infoluble by the animal  fluids.
Waters which abound with it are extremely hard,
and generally unfit for culinary purpofes ; and the
inhabitants who are obliged to drink them, are
often infefted with the Bronchocele,* and other
glandular tumors. The Caroline water, indeed, as
well as fome other hard waters, have been ex-

* A large tamour of the neck, to which fcmales are peculiarly
liable where hard waters abound. At the foot of the Alps it is
faid to be endemic, alfo in the Peak of Derbyfhire; hence the
difeafe has been termed the Derey NEeck,

tolled

i
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In its feparate ftate, it is not condenfible into drops,
but remains a permanently claftic fluid.

The properties of fixed air, indeed, have not been
minutely examined till of late, notwithftanding it is
almoft every where prefent; infomuch, that few
waters are wholly divefted of it, except thofe of ice
and fnow; which perhaps may be one reafon why
thefe waters prove fo unwholfome when ufed inter-
nally, unlefs, by previous expofure in open veflels,
they are {uffered to re-imbibe a proper quantity of
this enlivening fluid from the atmofphere.

Though it appears to be much lefs predominant
in the Cheltenham Spa, than in fome of the more
brifk acidulous waters, yet we find (from experi-
ment 13) that the quantity even here 1s by no means
inconfiderable. It is that portion alone which is
loofely attached to the water, fo as to be feparated
by the heat of boiling water, which can impart any
active medicinal power to the water. The refi-
due, which adheres clofely to the earthy bafis, fo
as to refift this degree of heat, cannot perhaps be
diflodged by any other procefs, except congelation
or calcination: and therefore is probably too inert
to exert any medicinal virtues, or to merit any
further confideration at prefent. - .

»
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ulcerating; mot to difperfe inveterate tubercles, but
to ¢rop them in the early bud.

To particularize the various circumitances;
wherein the ufe of this water may be doubtful or
improper; or to enumerate the fymptoms which
might feem to contra-indicate its operation, com-
pared with that of other faline purgatives, would
far exceed my prefent bounds.

It may be fufficient to obferve in general, that
wherever the nervous fyftem has been much weak-
ened, the vital powers greatly diminifhed, or the
ftrength impaired by natural, or artificial dif-
charges, or other debilitating caufes; or finally,
where evacuants deprefs the {pirits, or irritate the
nerves; it ought by no means to be adminiftered
as a direff purgative, nor even as an alferative,
without the utmoft circumf{pection.  Neither
ought the purgative courfe, in any cafe, to be con-
tinued for {everal weeks f{ucceflively without fome
intermiflion. Much lefs fhould this water be ever
wantonly drank, or unneceflarily, efpecially by
healthy perfons, (as certain ignorant ruftics are
wont to do without meafure, or bounds) as if pro-
fufe purgation was a matter of indifference, or
rather neceflary to improve good health—a dange-
rous delufion!—The habitual ufe of purgatives,

even
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obftructed perfpiration, rigidity of the fibres, fpaf-
modic firictures, cutaneous affections, &c.

In thefe, and various other inftances of this kind,
the celebrated Warm SprinGs at Batu very juflly
bear the pre-eminence, and ought therefore to pre-
cede that of Cheltenham, or rather fupply its place.
The Bath waters are, moreover, much better pro-
vided with every neceflary convenience for general
or partial application. The Cheltenham water, in
its turn, prefents us with a very ufcful preparative
for a courfe of the Bath waters, particularly in cafes
where faline purgatives only are réquired.

Early rifing being conducive to health in ge-
neral, and to the fuccefsful ufe of this water in
particular, the invalids ought to repair to the
{pring at an early hour, and drink the water frefh
at the fountain head, the inftant it is poured into
the glafs, left the acrial principles fhould exhale.

Admitting the importance of thefe fubtile fluids,
we may account for the material difference expe-
rienced between drinking the water frefh at the

pump, and after it has ftood expofed to the air, -

or been conveyed to a diftance. For though it
retains its purgative ingredients after the volatile
parts have efcaped, yet the exhilarating quality is

loft;
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agreeably amufed.*  All unneceflary concern about
bufinefs, or domeftic affairs, muft for a while be
difmiffed, and every caufe of grief, anxiety, or
inquietude, if poflible, prevented:—A circum-
ftance of the utmoft importance to all perfons
labouring under inveterate difeafes, who wifh to
reap real benefit from this, or indeed an}* other
courfe of medicine.

Having thus attempted briefly to point out the
general principles of the Cheltenham water, the
difeafes in which it is indicated, and the directions
neceflary to its ufe, I forbear defcending to other
particulars. The nature of the water being once
underftood, thefe will readily fuggeft themfelves to
the intelligent reader.

As no invariable rule in matters of this fort can
be laid down, the difcreet practitioner will vary the
plan according to the operation of the water, the
ftate of the difeafe, the conftitution of the patient,
and other circumftances.

* Refpeting the Public Amufements, New Improvements,
Natural Curiofities, Agreeable Rides, Extenfive Profpedts, apper-
taining to the place; fee the new edition of A Tour To CHEL-
TENHAM Sra, by Simeon Moreav, Efq; M. C. where the
reader’s curiofity will be abundantly gratified concerning all
thefe particulars.

From
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it would alfo refcue our medicinal fprings from
the opprobrium of being frequented, as they now
commonly are—on no better foundation, than that
of fathion or caprice.

Some it would bring into notice, that are now
but obfcurely known; others it would ftrip of
their borrowed plumes, by proving their ineffi-
cacy, and by expofing the fabulous cures attributed
to them by ignorance, felf-intereft, or fuperftition.
Each would thus, in time, find its own proper level
in the fcale of merit. Their natural and chemical
hiftory would be completed ;—their comparative
virtues afcertained;—{cience enlightened ;—and the
practice of medicine improved.

Our medical practitioners would then no longer
be at a lofs concerning the nature and proper-
ties of the different mineral waters. Inftead of
placing, as heretofore, implicit confidence in the
peremptory aflertions of preceding writers, they
would then be qualified to deteét their errors—In-
ftead of yielding, as at prefent, to the overwhelm-
ing influence of popular prejudice, they would
then be enabled to aflert their owr judgment—
Inftead of hefitating in their choice concerning #bis
or that {pring, or recommending waters of oppo-
fite qualities indifcriminately, they would then,

in
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tutes the alkaline quality of bodies.—But that no
aériform fluid can exift without water, which he
finds effential to their compofition.

If air then cannot be wholly divefted of water,
nor water of air, does it not follow, that water
cannot be completely decompofed? and confe-
quently that the late BRILLIANT DIscovery of
water being compofed of equal parts of inflam-
mable and vital air (received with fuch univerfal
avidity) muft at laft, though not without regret,

be given up!

Curirenuam Water—How far it may be imitated
by Art—Attempt towards an Artificial Chelienbam-
Water.

At a diftance from the Spa, and where the na-
tural water cannot be procured in its freth and ge-
nuine ftate, the following bumble imitation may
probably prove not wholly unacceptable. It is not
pretended exaély to refemble the former in tafte
and appearance, much lefs to fuperfede the necef-
fity of drinking the genuine water at the fountain-
bead, whenever that can be complied with. Should
it only be found, in fome meafure, to approach the
real Cheltenham water, in its general operation and
effects, it may be perhaps deemed no contemptible

fubftitute in cafes of emergency; which is all that
is
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is propofed, or indeed can be reafonably expected.
As fuch then, where a faline chalybeate water is im-
mediately wanted for extemporaneous ufe, I thould
incline to recommend the following form, which
is cafily prepared by any apothecary poffefled of
the glafs apparatus for impregnating water with
fixed air.*

Grains.
Takc pure Glauber and Epfom falts, of each 120
: of common falt — — 6

magnefia-alba 3

flowers of fulphur — — 8

clean iron filings 5

Spring water previoufly boiled, or
rather diftilled——2 quarts.

Having put thefe feveral ingredients into the
middle veflel of the above-mentioned apparatus,
let the whole be impregnated with fixed air dif-
charged from an effervefcent mixture, compofed of
vitriolic acid with powdered chalk, or rather
marble, according to the printed directions for
preparing Pyrmont water.

* This elegant apparatus, invented by Dr. Noots, has been
confiderably improved by Mr. Parker, in Fleet-ftreet, London ;
and may be had at all the principal glafs-warchoufes, with printed
directions.

The
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« torife, a frefh quantity of the fermenting mate-
« rials fhould be put into the lower part of the
 machine, and the folution expofed to a fecond
“ {tream of air, and this procefs repeated four times.

« When the alkaline liquor fhall have continued
“ about 4.8 hours in this fituation, it will be fit for
“ufe, and fhould then be carefully drawn off into
« perfectly clean bottles (pints are, I think, prefer-
¢ able) and clofely corked up. The bottles thould
“ then be placed with their bottoms upwards* ina
“ cool place; and with thefe precautions it will
“ keep feveral weeks, and perhaps much longer,
« very good.

“The quantity of alkaline folution above di-
¢ rected to be mixed at the beginning of the fore-
¢ going directions, 1s judged to be {ufficient to fill
« the glafs machines of the common fize twice
¢ over, without pouring off the liquor fo deep as
“ to hazard making the folution turbid, by ftirring
“ up the indifloluble refiduum whichis precipitated
“ at the bottom of the vellel.{

¢ % A fhelf with holes in it to put the necks of the bottles
“¢ into, fuch as are commonly ufed for wine decanters, is conve-
“¢ nient for this purpofe.

“¢ + If the alkaline folution, as above directed, fhould be found

¢ too irritating, it may be made with a fmaller proportion of the
“ fal.
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« moft people will think this too large a quantity ;
«« and I believe, that for moft cafes, two-thirds
« of a pint of the alkaline liquor in 24 hours may
« fuffice. Should the bulk of the feparate dofes*
“ be thought too large, the alkaline folution may
“ be made of double the ftrength; in which cafe,
‘ half the quantity will be enough.

« The times of taking three dofes in the day
« have been, I believe, pretty early in the morning,
* about noon, and about fix in the evening. If
“ twice a day, about noon and in the evening; and
“ if once, which in many cafes feems fufficient for
“ a preventative, about an hour and a half before
“ dinner. Common prudence dictates, that fuch
“ a remedy fhould be taken at fuch times as the
 ftomach is leaft likely to be loaded with victuals.

¢ ] donot find, from obfervation or inquiry, that
“a rigid adherence to any particular regimen of
¢ diet is neceflary, farther than the ufual pruden-
“ tial cautions of moderation and temperance.

“The Reverend Dr. Cooper has made ufe of
“ fruit, wine, and other things fubje¢t to acefcency,
“ during the time of his taking the folution; yet
“no perion, as will appear by his very judicious

“¢ # See Dr. Cooper’s Cale.
¢ account,
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« tity of the alkaline folution as contained 24
« ounces by meafure of fixible air; whereas the
¢ quantity of air taken at a time, ina dofe of the
« folution above directed, is not calculated to
« exceed 715 ounces; but this was repeated three
« times a day, and no fuch effect obferved.. With
« refpe& to the diuretic quality, it is well known
« that the expectation of fuch an effe¢t from any
“ thing we take, will often prove a very powerful
¢ means of producing it.

¢ Should it prove cold or flatulent to the fto-
 mach, as I have myfelf known it to do, though
* | believe that rarely happens, a {mall portion of
« {pirits, as rum or brandy,* or any of the {piri-
“ tuous waters or tinctures, may be ufed without
“ any diminution of its good effects. A tea {poon-
« ful of rum is mentioned to be taken with each
“ dofe of the folution, in one of the cafes fubjoined,
“and I have myfelf directed a {mall quantity of
“ tintture of cardamoms and of compound {pirit
“ of lavender, with evident advantage. Mr. Col-
“ borne has found hot milk, in the proportion of
““ about one-fourth to that of the alkaline {olution,
“ to be a very grateful addition, efpecially in cold
“ weather, and what tended much to reconcile it
“ to the ftomach, and this without impairing in
“the leaft its good qualities.”

® See Dr. Cooper’s Cafe, $5:1he





















