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S an acknowledgment for the very favourable re-
ception which the former impreflion met with, the
pUBLIC is here prefented with the following IMPROVED
EDITION. In order to render this more worthy their ac-
ceptance, the former (which had beenlong out of print,
though repeatedly called for) has been revifed throughout,

and many of the experiments repeated.

As a further teftimony of his refpeét, the Author now
fubmits to their confideration fome additional obfervations
on OTHER WATERS, which (if he may be permitted to
judge from the importance of the fubject) will not be

found wholly unworthy their attention.

Common WATER, being the bafis or foundation of all
the waters of our globe, was judged worthy to take the
lead. The various impregnations, of which it occafionally

partakes, naturally led to the coniideration of the waters
of

-
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of the Ocean, and Mineral Springs. As thefe, at prefent,
adminifter fo confpicuoufly to our health, convenience,
and amufement, and are even thought worthy to conftitute
our moft fafhionable remedies, they could not, with any
propriety, be paffed over in filence,

The Analyfis of I¥aters has always been deemed an ob-
ject of importance, and, when it comes to be more culti-
vated, will doubtlefs be confidered, by perfons of. a liberal
education, as a branch of fcience not lefs ufeful than

entertaining.

Philofophical chemiftry, the foundation of this and al-
moft every other ufeful {cience, has of late years received
innumerable improvements, and is now rapidly advancing
towards perfection, not only in England, but alfo in
Germany, France, and Italy. To many of whofe dif-
tinguifhed authors we are indebted for great and im-
portant difcoveries, which cannot fail to immortalize their

Inemories,

Among thofe of our own country, is it neceflary to
mention the names of Brack, CuLLEN, PRIESTLEY,
CavenpisH, Kirwawn, &c.? or abroad, need we
enumerate thofe of BErRGman, SHEELE, LAVOISIER,
BERTHOLLET, AcHARD, &c,} Their ingenious publi-

cations
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cations are far beyond my praife, but will fpeak their own
eulogy to all fucceeding generations., To all of thf;m, I
acknowledge my obligations, for the pleafure and in-
ftrution which their writings have afforded me. Tlo the
incomparable BERGMAN firf, is the tribute of gratitude
particularly due—and #ext, to fome of our own illuftrious

countrymen.

Authors who formerly favoured the world with their
Analyfes of Mineral Waters, colleted their {olid contents
with confiderable exaétnefs, and from thence alsue they
deduced their real or imaginary virtues. But they wholly
negleted the volatile aérial parts which were fuffered to
efcape during the procefs, though thefe confefledly confti-

tute the moft aétive ingredients in the compofition.

Much however is due to their labour and induftry, and
even their errors claim our indulgence, confidering the
flow progrefs of {cience, when unenlightened by the rays
of chemiftry. It feems to have been referved for the pre-
fent age, to develope the myftery concerning the MinNE-
rAL SpIRIT of Waters, formerly confidered as altogether

infcrutable; and allo to demonftrate, that many of the

fubftances, which have appeared to be fimple, are in

reality compounds,

In
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In 2 word :—The valuable difcoveries concerning aérial
fluids, and particularly fixed air, (which uniting with other
bodies forms new compounds, poffefled of their own pe-
culiar properties) have already produced fo confiderable
a revolution in former fyftems, as to conftitute a new
and important @ra. As thofe lead to a more accurate
knowledge of the conftituent parts of natural bodies, fo
they cannot but materially influence the doétrine of Mi-

neral Waters.,

‘The increafling reputation of the CHELTENHAM Spa
had indeed long attrated public attention, but furely its
falubrious powers were never before exerted in fo NOBLE
a caufe as that of the HEALTH of its SOVEREIGN.
An attempt, therefore, towards an improved Analyfis of the
WaTers will not, it is hoped, at #his junéfure be thought

UNSEASONAELE,

The following experiments, though chiefly intended as
the amufement of a few leifure hours, were neverthelefs
carefully condudted, and the phenomena minuted down as
they occurred, though without defcending to unneceflary
minutenels. A paper, containing the reflult, was after-
wards communicated to fome.able judges, who deemed it
not unworthy publication; otherwife, perhaps, it never :

would have ventured to have met the public eye.
Its
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Its Author, having no intereft to ferve either in depre.
ciating the water, or exaggerating its virtues—no particular
theory to {upport—nor any object in view—except that of
truth, has often indeed been obliged to controvert certain

doétrines which had hitherto been implicitly received
as facred oracles.

In attempting, however, to point out the errors of
others, he is by no means forgetful of his own; but fhall,
at all times, be ready to reify any overfight that may
have efcaped him in the following pages.

Confcious of the difficulty of the undertaking, and the
fallacy to which experiments of this nature are liable, he
claims further indulgence to render the prefent analyfis
complete, If, in the interim, it fhould tend but to advance
the knowledge of waters in general, or contribute in any
degree towards a more rational and fuccefsful ufe of this
water in particular, his principal aim is accomplifhed,
and his time fully compenfated.,

(0
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Whether an Element—Its general Properites—and
Habitudes with other Bodies.

ATER, when perfeitly 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
ErLeMENTS; nay, fome of them have gone fo far as
to maintain water a/oue 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 body,

B confifting
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confifting of a certain portion of vital and inflam-
mable air.*— That it is produced, not only by
« the explofion of thefe two airs by the eleGrical
« {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 combinatien
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-
compofition of inflammable air, than a real produiZion
of water? In this light, it may not beamifs for the
prefent to view this curious phenomenon, till the
new doctrine 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 Tranfaétions,

vol. Ixxiv. art. 13.  Alfo M, Lavoifier’s Obferv. furla Phyfique,
tom. 23, P. 453,
Not
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Not only water, but even pure air, fire, and
earth, have been pronounced, by modern chemifts,
CompounD Bopres. If this be true, the ancisNT
Erements no longer exift, and we may foon ex-
pe& to fee the famous Berklcian fyftem re-efta~
blithed. When this happy period arrives, how
pleafant will it be to behold its idea/ fupporters
contemplating ideal bodies, amidft numerous 7deal
worlds—of their own creation! The phlogifton
too has lately fhared the fame fate. This {ubtile
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 neverthelefs difplayed no {mall
fhare of ingenuity, and adroitnefs in explaining atway
this fugitive principle, and even in accounting for
all the phenomena, without its aid,

Water is a /olid body when Farenheit’s thermome-
ter {tands below 32°; and fluzd, when the mercury
rifes above that point, as it more frequently does, in
all temperate climates; hence water, by European
philofophers, is defined a fluid. But whether fluidity
be its natural ftate, or the effect of vidlence, may
admit of controverly, For whenever the degree
of heat neceflary to keep it in fufion, is abfent, it

B2 inftantly



b S Y

inftantly aflumes 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 ideas, it might as juftly be faid, that water
i1s ice preternaturally thawed by heat.

The cryftalline appearance of water, in form of
ice, doubtlefs led Sir Isaac Newrtox into the mif-
take of water being a real falt, without reflecting
that it is not only deftitute of the diftinguithing
marks of that clafs of bodies, but aéts as their uni-
verfal folvent, which it never could do were itfelf a
fale. Befides, it not only diffolves gums, gelatinous
fubftances, faponaccous matters, common air, and
gas, but alfo unites readily with alcohol, and ina
certain proportion even with ather 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 {ubtralting the phlogifton of the metal?

Water is a volatile body, and alfo foluble in air,
as falt 1sin water, and hence it rifes in -the atmo-
{phere in form of mifl, or vapour; when condenfed

it
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it again defcends in rain, hail, or fnow, according
to the temperature it meets with in the upper re-
glons; but then it {foon returns to its original ftate
of water, without appearing to have undergone any
{enfible change.

At 112 degrees of heat, it boils, and aflumes a
highly elattic form, and is then incapable of any
greater degree of heat in open veflels, though, con-
fined in a perfecily clofe vefiel, it may be rendered
red hot. . But in this procefs, as well as in fermen-
tation, wherein 1t {ucceflively pafles from a ftate of
water to that of wine, and alcohol, and from thence
to vinegar, it probably undergoes a remarkable
decompofition; and if {o, it confirms the idea of its
,bf:jng 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 {ubftances 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 circumfitances, are
found permeable to water. Whatfoever therefore
may be its conftituent parts, if water be really a
compound, they muft be znconceivably minute.

B 3 Water, ,
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Watcr, confidered by itfelf, and free from any
heterogeneous mixture, is probably always of the
{ame nature; butduring its paffage through various
firata, it becomes impregnated with various fub-
ftances, 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
perfection inimitable by art, are neverthelefs found
varioufly contaminated, according to the ftate of
the atmo{phere and other circumftances.

The pureft of all waters we can arrive at, is that
diftilled from fnow carefully collected in fome
very high fituation. By repeated diftillations, the
greateft part of the earth and other faeeulencies
may be feparated from this, and this is what we
muft 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 is difficult to fix its {pecific gravity, in order to
alcertain 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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never continues two moments in equilibrio. But
this we may fay in general, that pure water, accord-
ing to the lateft and moft accurate experiments
(the thermometer being at 50°, the barometer at
293) appeared to be only about 800 times as heavy
as air.

Water perfectly diffolves all faline bodies, and

even glafs itfelf, when prﬂvmuﬂy fuﬁ:d with an
alkaline falt, ‘

The quantities of faline fubftances that could
be diffolved in a fingle ounce of pure water, with
the heat of 50° of anheits thﬂlmﬂmeter, were
as fcllnws.:

Grains.
Regenerated Tartar —  — 470
Epfom Salt — — = 324
Saltof Tartar — = — 240
- White Vitriol — —_— = 210
Sal Gem —_ — — — 200
Salt of Soda, or marine alkali — 200
Sal. Ammoniac — — —_— 176
Mame Sale " — ' e iuh
Salt of Glauber — —_— — 160
Vitriol of Copper —_  — 124
“Vitricl of Iron = ‘== | e 80
AL OPINItrE | o P e 60

Vitriolated
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Grains.
Vitriolated Tartar dsia aisz, 60
Sublimate Mercury oot e 30
Borax , — e = s 20
Alum — K, 14
Salt of Amber — — e g
Arfenic — —_— — P 1
Cream of Tartar — - 3

Selenite, or Gyp{um, requires at leaft 500 times
its weight of water to diffolve it. Barytes, or
Terra ponderofa, 9oo.

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 diffolve 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 manufa&ures.

Asa faod it appears, fmrn many inftances, that
water alone is ' capable of fuftaining human life a
much longer time .than could, be well imagined.
Water, ‘as a common beyerage with-all kinds of
aliment, affords the beft and moft univ erfal diluent
in the world. For this purpofe, that which is
pureft, lighteft, fofteft, and moft tranfparent, is un-
doubtedly the beft. : -

o Asto thc medicinal powers of pure water (fays
« an eminent ﬂm;n.:r*) that fimple fluidity, the ab-
o€ fance c-f every quality that can offend the tendereft
« organ, mlfclhﬂity wnth the animal juices, difpo-
« fition to pafs off by the cutancous pores more
« plentifully than by the kidnies, in confequence
« of its total want of irritation, conftitute the prin-
« Clpal partofits medical chara&f:r

To which we' m:a},r add, that it is the moft
‘commodious médium for applying to the human
body the powerful agents heat dnd cold; of which
the one expands and relaxes, the other contracts,

and conftringes all the folid parts of the animal
machine.

3 ®* The late Dr, Lewis.
: The
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The learned Horrman, and other refpectable
authors, have efteemed water almoft an univerfal
remedy. And it muft be confeffed, that in many
acute difeafes, where the intention is to extinguifh
febrile heat, cold water, in conjunétion with cool
air, far furpafles not only the noted Fever Powders,
but other febrifuge noffrums, and when properly
applied, and duly admlmftcrcd pfobably ﬁanda
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§ pintsin 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 fiall-pox, and that with a furprifing degree
of fuccefs.* Whence it is evident they have long
anticipated the boafted 1mpmvemf:nts of our mo-
dern inoculators, and have alfo carried the anti-
phlogiftic regimen to a much greater extent, even
making all poffible ,alluwant_:é- for the difference
between their climate and our own,

* See Commerc. Norimb. 1736, Hebd. 8. feét 2.

Different



The different Matters with which Waters are gene-
vally impregnated.

Tue various fubftances which occafionally are
are found united with water, and with each other,
by diffufion, or by chemical folution, may be chiefly
comprized under four claffes, viz. The Aérial, Sa-
line, Metallic, and Earthy.

"'~ Atmofpheric air
Vital Air
The Aérial, are Fixed Air
Inflammable Air
ZHcpatic Air
Phlogifticated Air.

~Vitriolic Acid
Nitrous Acid
Marine Acid
The Saline, are Vegetable Alkali
Mineral Alkali
Volatile Alkali
Hepar Sulphuris.

Cn r
The Metalli Fhs
e Metallic, are Citaies
Arfenic.
The
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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 i)refumed, are
comprehended under the following heads:

Neutral Salts.

I.- VitrioLic.

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.

III. MARINE,




Falg
III. MaRINE.

Marine Acid with Mineral Alkali—Common Sak
Vegetable Alkali—Digeftive Salt
Calcareous Earth—Salited Lime

Magnefia—>Salited Magnefia.

IV. AEcriar.

Acrial 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
oll, and extraéts from vegetable and animal {ub-
ftances. The foregoing heterogeneous matters are
never found all together, but are more or lefs nu-
merous in different waters.

Snvow Warter, though deftitute of air, contains a
minute portion of nitrous acid, and falited calca-
reous earth.

* Iron 1s fometimes fufpended in waters by hepatic air:

Ramn
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Rarv WaTer, befides the above impregnation,
contains a variety of heterogeneous matters, which
float in the atmofphere, and therefore never can be
obtained pure, except after long-continued rain or
fnow, or on the tops of mountains remote from cities,

Sering Water. The waters of {prings, wells,
rivers, lakes, and marfhes, contain more or lefs
atmofpheric and fixed air, foffil alkali, calcareous
or argillaceous earths, combined with the aérial,
vitriolic, nitrous, or marine acid; together with
animal, or vegetable mucilage.

Next to fnow water, the waters of certain {prings
and rivers, which flow rapidly over fmooth peb-
bles, or bright fand, are the pureft, and confe-

quently beft for internal ufe; thofe of marfhes the
leaft fo.

Mineral Waters.

Mineral Waters are impregnated with faline,
metallic, or other matters already mentioned, in
quantity fufficient to affect the tafte, and to exert
medicinal powers different from thofe of common
water. Some medicinal {prings are hot, but the
far greater number cold, or nearly of the fame

temperature with common fprings fimilarly ex-
pofed.
; The



E & )

The hot {prings may probably derive their heat
from fubterraneous fire, as {ometimes actually hap-
pens in the neighbourhood of volcanos, but perhaps
much oftener from the decompofition of martial
pyrites, or other fulphureous: ores brought into
contal with wital air. . Foffil 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 inflammable principle to every other body,
rufhes into union with it, when .a&ual hcat is
inftantly generated; proceeding, according to cir-
cumftances, in form of a fmothering heat, a flow
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 firata 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 affift
us in adjufting the famous controverfy fo long
agitated among philofophers, concerning the ori-
gin of hot fprings; and at the fame time reflect

confiderable



[ER A

confiderable light “on the no lefs myfterious naturc
of volcanos and carthquakes?

Next, it may not be 1mprnper to attempt fﬂme
explanation of the ingredients with which medi-:
cinal waters are generally impregnated, and the
combinations which they form in confequence ﬂf
mutual attraction.

AeriaL Fruips, generally abound both in hot
and cold mineral waters, partly combined with the
water, and partly with alkalis, earths, or metallic
fubftances.

Acips, are fometimes difcoverable in an uncom-
bined " ftate, but moft frequently united to alkalis,
earths, or metals.

ArxaLis, are fometimes found difengaged, but
generally in union with the aérial or other acids.
" Limk, and Macnesia, frequently occur, com-
bined with the aérial, the vitriolic, nitrous, or
marine acid.

TerrA PonDEROSA, and MANGANESE, are fome-
times accidentally found united with marine
acid.

ARGILLACEOUS
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Argirracsous Earth, or Cray, is fometimes
found in union with vitriolic acid, in form of
alum; it has lately been difcovered in the Nevil
Holt water, joined to the marine acid, in form of
falited clay.—A rare inftance.

Iron, of all the metals, is moft frequently difco-
vered in mineral waters, and is held in {olution
commonly by the agrial or vitriolic acid;—f{ome-
times, perhaps, by the marine.

Corper, has only been found with the vitriolic,
in form of blue vitriol.

Arsenic, being extremely difficult of folution,
has, fortunately for mankind, very rarely, if ever,
been found in mineral waters. How far the poifon-
ous effects of the celebrated Lake Afphaltites may
juftify the opinion, I fhall not prefume to determine;
‘but certainly neither brimftone, nor bitumen, with
which it is fuppofed ftrongly impregnated, can
render it {o deleterious; and were arfenic prefent in
the water, the fulphur would {trongly ceunteradt its
poifonous effects, by changing it into orpiment.

Surpuur is difcovered in certain mineral waters
generally in form of hepatic gas or air; fometimes
diffolved, by its union with alkali, orlime. In this

C {tate



[ 13 ]

{tate it may poflibly exift in form of genuine hepar,
as in the noted f{ulphureous water of Aix-la-
Chapelle, and other hot {prings, where real fulphur
has been found fublimed, and adhering to the fur-
rounding walls.

Analyfis of Waters.

When we confider the variety of foreign matters
with which even our common fprings are impreg-
nated, and that fome of thefe matters, though fmall
in quantity, yet by being daily accumulated in the
fyftem, may at length prove the unfufpected caufe
of obftinate chronic difeafes; it certainly concerns
us to inquire diligently into the nature of the fluid
which neceflarily conftitutes {o confiderable a fhare
of our daily fuftenance. More forcibly ftill ought
this caution to ftrike us, when applied to medi-
cinal waters, more ftrongly impregnated, and
abounding with far more active principles.

““ An accurate analyfis of waters, (fays the in-
“ comparable Bereman) is juftly confidered as one
“ of the moft difficult problems in chemiftry; never-
““ thelefs it 1s highly neceflary, not only as an en-
“ tertaining branch of natural philofophy, but as
¢ fubfervient both to public and private advantage.”
From thence we are enabled,

1. To
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1/}. To choofe the pureft common watet for in-
 ternal ufe.

ad. To avoid fuch as is either unfit or noxious.

3d. To form a proper judgment concerning me-
dicinal waters. Thus, if long experience has fhewn
the efficacy of a certain {pring, the contents of which
are well known, we may inftantly form a judgment
concerning others whofe contents exactly refemble
it, and thence be enabled to anticipate the expe-
rience of years,

4th. To felect fuch waters as are beft adapted to
the feveral arts and manufaé“tu}'es, without which
they never can be carried on with advantage.

sth. To corre&t impure or vitiated water, or to
feparate from it extraneous {ubftances,” with which
it is contaminated, or rendered pernicious.

6th. To imitate fuch waters as are juftly cele-
‘brated for extraordinary virtues, if a {ufficient quan-
tity of the natural water cannot be conveniently
obtained.

© Senfible Qualities to be offerved.

Previous to the chemical examination, the fen-
fible qualities of the water ought to be carctully

attended to. Such are the tafte, fmell, colour, and
C.2 degree
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degree of tranfparency. Thefe, together with its
{pecific gravity, temperature, and nature of the
furrounding foil, to a nice obferver, will afford con-
{iderable information.

Thus with refpect to 7afle, the aérial acid givesa
gentle fmartnefs or poignancy ;—vitriolic or nitrous
falts, a bitternefs;—lime or felenite, a flight aufte-
rity ;—alum, a fweetifh aftringency ;—mineral al-
kali, and marine falt, a naufeous brackifthnefs;—
copper, a {light tafte of brafs ;—iron, an inky tafte.

As to Smell, a¢rial acid diffufes an agreeable pe-
netrating odour like that of fermenting liquors;—
hepatic air, an odour like that of a foul gun, or ig-

nited gunpowder;—iftagnant and corrupted waters
emit a putrid offenfive {mell.

Refpecting Colour.  Though good water is en-
tirely without colour, yet colourlefs water is not
always good. A brown, reddifh, or yellow colour,
betrays feveral animal, vegetable, or mineral impu-
rities ;—a blue indicates vitriol of copper ;—a green,
or variegated film, vitriol of iron;—and a yellow
ochrey fediment, puts this matter beyond a doubt.

Tranfparency. A cryftal clearnefs indicates
great purity, though very hard waters fometimes
affume
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affume this appearance. When the bottom is clay
or mud, the water is never clear, but affumes a
milkinefs or opacity which obftruts the rays of
light from paffing through it.

Lightnefs, in the hydroftatic balance, in general
affords a favourable fign of purity, efpecially if there
be found no earthy or ochry fediment, no faline
efflorefcence in its neighbourhood, nor animal-
cula in the water.

By Chemical Tefls or Precipitants.

The various impregnations are detected by cer-
tain chemical tefts, called Precipitants.

ArriaL Fruips may be feparated, and collected
by boiling the water in a glafs retort with a long
neck, bended upwards into the mouth of a recciver
inverted in mercury, as defcribed by Bercman.*
If this apparatus be wanting, a fimple Ilorence
flafk, with a bladder, may anfwer the fame inten-
tion, if properly managed. The elaftic fluid thus
collected, confifts chiefly of a mixture of common
air, and aerial acid.

* See Chemical Effays, vol. i. p. 143, with a fuitable drawing
of the apparatus annexed. '

€3 To
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To determine the quantity of each, one of them
muft be feparated.— T'his is performed by agitating
the aérial fluids in a veffel filled with lime-water.
This will entirely abforb the aérial acid, and leave
the common air alone, the bulk of which fubtracted
from the whole, thews the quantity of aérial acid.
The quantity and quality of the refidue may after-

vards be afcertained.

ComMmon AR, and Virar Airr, are diftinguifhed
by fupporting flame.

Aeriar Acip, and Purocisticatep Air,—by
extinguifhing flame, precipitating lime-water, and
by changing the blue colour of litmus, red.

Hepatic AR, or Sutpaureous Gas,—Dby a fetid
{ulphureous odour; by rendering white arfenic yel-
iow, when immerfed in the water.

Acrps,—by changing {yrup of violets, and other
vegetable blues, to a red colour.

ALKaLIs,—by changing them to a green, and by
precipitating a folution of falited lime in form of
clouds, when dropt into the water; by changing
tinCture of Brazil wood &/xe; turmeric, érown; and
folution of corrofive fublimate, yelloz.

VITRIOLIC
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"« VirtrioricSarrs,—as Glauber, Epfom, Blue Vitriol,
. Green Vitriol,—by a folution of Terra Pondersfa in
marine acid, otherwife termed Barytes Salita; a
fingle drop of which detects the {malleft veftige of
vitriolic acid, in whichever of thefe forms it exifts,
by inftantly producing white ftreaks, or cloudinefs.

Nitrous Sarts,—as Common Nilve, and Nitrated
Lime,—by Solution of Silver in Nitrous Acid, which
dropt into the water produces a ftriated whitith
cloud:—By expofing the refiduum after evapora- .
tion to dgnited iron, when a hifling or crackling
noife will be perceived if nitre be prefent.

MarINE Sarts,—as Common Salt, Salited Lime,
Salited Magnefia,—by Solution of Stlver in Nifrous
Acid, which renders the water turbid; and as the
marine acid quits every other bafis to unite with
filver, precipitates it in form of luna cornea :—By
Sfugar of lead, which yields clouds, and a white
precipitate. ;

Eartuy Bopies,—as Lime, Chalk, Selenite, Mag-
nefia, Clay, Alum,—by Solution of Fixed Alkali,* pro-
ducing

# Except Terra Ponderofa, which refifts this precipitant; but
thould it be prefent, it may eafily be deteted by vitriolic acid,
which converts it into a ponderous fpar, and precipitates it in an
snfolyble form. ;
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ducing clouds and precipitation :~—By 4cid of Sugar,
which produces inftantly white fireaks or clouds,
if but a fingle grain of lime or pure calcareous earth
be contained in three pints of the water:t—Bya
Solution of Seap in Spirit of Wine, which inftantly
renders the water turbid.

MeTtarvric Bopies combined with Acids,—by Phlo-
pifticated Alkali, which precipitates all metallic {alts,
but leaves thofe with an alkaline or earthy bafe un-
touched; hence, onadding it to any water, it foon
difcovers by precipitation, whether it contains any
metal.

IroN —as Fitiiol of Iron, Aévated Iron,—by Tinfure
of Galls, which ftrikes a dark blue inclining to black,
if the iron be vitriolated; purple, if aerated, or fuf-
pended by fixed air:—By Pblogifticated Alkali, which,
with iron, yields a beautiful Pruflian blue.

Correr,—Vitrivlated, Aévated—by Volatile Alkali,
which, dropt into the water, yields a blue:—By
Phlogiflicated Alkali, which gives a reddifh brown: —
By polifbed ivon, immerfed in the water, affuming
a copper colour.

4+ Effential Salt of Sorrel yields the fame appearances, thongh
in a fmaller degree,

ZINe
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Zixc,—Vitrislated, or White Vitriol,—by Phlogifi;-

cated Alkalz, which yields a white precipitate, which
preferves its colour even under calcination.

MAaNGANES B,—Salited,—by Pblsgiflicated Alkali,
which alfo affords a white precipitate, but which
grows black by calcination,

ﬂRSENIC,—-—CﬂfJ{;fEF?}I,—b}’ cafting the refiduum
after evaporation, on red-hot iron, when the arfenic,
ifany be prefent, will emit an odour like that of

garlic.

SULPHUR,~—as Hepar S, ulphuris, with Alkali —avizh
Lime,~—by fetid odour, like that of a foul gun :—By
turning white arfenic yellow, and converting it into
orpiment:—By rendering filver black:—By ¢o..
cenirated acids, which render the water milky, and
precipitate the fulphur yellow, when united with
alkali; white, when with quick lime; and black,
with a folution of lead in nitrous acid.

ANIMAL or VEGETABLE MATTER,~by Solution of
Mercury in Nitrous Acid, termed Nitrated Mercury,
which dropped into the water impregnated by mu..
cilaginous matters, produces white ftreaks or clouds,
followed by a precipitation,

Solid
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Solid Contents obtained by Evaporation—Cryflalii-
cation—Chemical Altradiion.

The nature of the volatile, and other ingredients
being thus examined by the moft approved chemi-
cal tefts hicherto difcovered, we next proceed to
colleét the folid contents for further examination.
But they muft be firft feparated by a long and
diligent procefs, before their refpective qualitics
and proportions can be accurately afcertained. A
gallon of the water being {lowly evaporated in 2
proper glafs, or earthen veflel, the earthy and
fline matters appear in fucceffion according to
their degree of folubility—tite leaft foluble firft—
thus lime and acrated iron take the lead, followed
‘by alum, martial vitriol, nitre, vitriol of copper,
mineralalkali, marine falt, Epfom falt, and laftly,
the deliquefcent falts. ~ The “evaporation being
aradually continued to drynefs, the entire refiduum
is to be digefted in fpirit of wine, and the liquor
filered. ‘This fecond refiduum next, in® eight
times its quantity of cold diftilled water, and fil-
tered. Finally, the third refiduum to be boiled in
oo times its weight of diftilled water, and after-
wards filtered. The remaining refiduum is now
no longer foluble either in fpirit of wine, or water.
If iron be prefent, diftinguifhable by its 7u/ly colour,
let the refiduum be expofed to the rays of the fun

for
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for three weeks, and moiftened from time to time;
by which it will be fo much dephlogifiicated as to be
infoluble-in vinegar, and its weight may then be
afcertained, with tolerable exactnefs.

The matter diffolved in fpirit of wine, is lime,
or magnefia united with nitrous or marine acid,
both which falts may be decompofed by diluted
vitriolic acid. If it be lime, felenite will precipi-
tatc; if magnefia, Ep/om falt will be obtained by
evaporation.

The falts diffolved in the cold water, may be °
{eparately obtained by cryftallization. They may
be alkaline, earthy, or metallic. Alkaline falt is
known by its /ixevious tafte, and effervefcing with
acids; and, whether vegetable or mineral, may be
determined by diftilled vinegar, which with the
fcurmer'yields a deligueftent falt; with the latter,
Joliated cryftals.

Neutral falts, compofed of vitriolic acid, and any

bafis whatfoever, may be decompofed by Barytes
Salita; if of nitrous acid, the vitriolic will expel it,

and the fume will be red; if of marine acid, grey.

The {pecies of neutral falt may be generally dif-
tinguifthed by the figure of the cryftals, If the
acid

e
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acid be witrivlic, it may be doubtful whether the
bafis be mineral alkali, or magnefia; that is to fay,
whether it be a true or fpurious glauber falt, from
the fimilarity of their cryftals. If it be the former,
and a bit of the falt be immerfed in lime water,
the folution retains its tran/parency; if the latter, it
inftantly exhibits whitith c/ouds. If the acid be the
marine, the {pecies of alkali may be difcovered by
adding the acid of tartar to a folution of the falt;
if it be the vegetable alkali, a genuine farsar will be
precipitated; if mineral alkali, no decompofition will
enfue. If the bafis of the marine acid be calcareons
earib, the vitriolic acid will decompofe it, and form
Jelenite. Y magnefia, Epfom falt; if day, alum will
be produced. If cgpper be the bafis, volatile alkali
will render the folution é&lue; if sron, tinéture of
galls will turn it purple or black.

The refiduum of the folution made by boiling
water confifts of /elenite only, which may be either
{feparated by cryfallization, or decompofed by a
hxt alkali.

Criterion, by which the jufine/s and accnvacy of ihe
whole procefs may be determined.

After the feveral ingredients have been carefully
examined, and their refpective propotrtions deter-
mined by weight, or meafure, it will be yet further

neceflary
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neceffary, for general fatisfaction, firft to reduce
the fundry articles, as near as may be, to their
priftine ftate, and then to recombine the whole
with a due proportion of pure water, properly im-
pregnated with fixed air.

If the water fhould at length be found, after a
fecond, or even third repetition of the procefs,
exactly fimilar, in all its diftinguithing properties,
- to that of the fprings from whence it was taken,
there certainly needs no further proof ef the Juft-
nefs of the analyfis, or of the importance of the

improvements, which this branch of philofophy
has lately acquired. 2

Though few mineral waters can either demand
or deferve a repetition of fuch a critical examina.
tion—yet the dignity of the arT, and the ftriking
imperfections of former publications, (not to men-
tion the unmerited derifion, with which their
authors have been treated) require that nothing
eflential towards a netw and improved anal yfis thould
be overlooked. In the interim, the prefent hatty
fketch is chiefly meant to ftimulate others, more
competent to the tafk, to fupply what, through
‘brevity, has been here omitted, and likewife fuch
further additions as may feem to be wanting, to-

wards the completion of fo neceffary and important
‘an undertaking,

Methods



3]

Methods by which Salt Water may be fweetened—Hard
- Water, correized—Corrupt Water, purified.

To render fea-water fit for mariners in long voy-
ages, is an object of the higheft moment. It has
long excited the attention of chemifts, and alfo of
the Britifh Parliament, and for which the latter have
awarded very liberal premiums. Various methods
have been propofed, but that by fimple diftillation
of fea-water alone has at length been found fufh-
cient, and has atrained a great degree of perfection,
both in France and England.

Dr. Irving, by a very fimple contrivance, for
which heobtained a parliamentary reward of soo0l.
prefents us with the following improvement:—To
the lid of the common kettle for boiling provifions
aboard a thip, he has adapted a metallic tube. The
frefh vapour which arifes from boiling fea-water,
paffes through this tube into a hogfhead, which .
ferves asa receiver. In order to condenfe the va-
pour, the tube is kept cool, by cenftantly mopping
it with cold fea-water. It appears, that 8o gallons
of fea-water, by this method, yielded 25 gallons
per hour of frefh water, well tafted, and of lefs fpe-
cific gravity than the beft fpring water in that
neighbourhood. The officers, who were prefent,
concluded that goo gallons of frefh water might

thus
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thus be obtained with the fame quantity of fuel, in
propottion to the time, as is required in the ordi-
nary bufinefs of the fhip. As the fhip’s Kettle is
divided in the middle by a partition, one of thefe
parts being only in ufe at certain times, the other
contains water to preferve its bottom. © Dr. Irvine
has availed himfelf of this circumfitance, and by
filling the fpare part of the copper with fea-water,
and fitting on the tube, draws off 60 gallons of
freth water during the boiling of the provifions,
without lofs of time, or any additional fuel.*

It has been long known, though lately announced
as a new difcovery, that by fieezing, the ice. of fea-
water is divefted of its faltnefs, and when thawed,
yields fre/b water. For BartroLrry, in his work
concerning the ufe of fnow, (publifhed many years
ago) relates this circumftance, which foon became
a matter of fuch public notoriety, that the thawed
ice of fea-water was afterwards ufed at Amfterdam
for brewing.

Captain Cook, in a late voyage round the world,
was fortunately fupplied with freth water from
melting the ice found floating in the fea; and this
water, our celebrated circumnavigator affures us,
was not only frefh, but foft and who/fome.

® See Voyage towards the North Pole, Appendix, p. zos.
| This
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This may prove an ufeful hint to thofe whao un-
dertake long voyages towards either of the poles,
efpecially when they begin to experience a fearcity
of freth water amidft frozen feas. But whether frefh
water be thus obtained from diffolved ice of fea,
frefh 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 whole~
Jfome. '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 aérial acid, by a fuitable contri-
vance, as lately invented by the ingenious Mr.
Hexnry 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 effects
of cyder, perry, and {pruce-beer, to be attributed.

Sea-water, at prefent, being {o fathionable a re-

medy amongft the fuperior, and middle ranks of
{ociety,
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fociety, and efpecially among thofe individuals who
revolt at the very idea of being thought wnfa/bion-
able: It may not be amifs.to inform them, that this
naufeous- potion, indifcriminately taken, is by no
means a matter of indifference -and that the abufe
of {ea-water and fea-bathing, however /fu/ionalle,
may,. neverthelefs, fometimes prove highly de-
trimental. Moreover, that the peculiar ficknefs
produced b}* fea-water, accompanied with enor-
mous ‘vomiting, proceeds from the acrimony and
bitterne{s of the marine magnefia, and putrid ani-
mal' fubftances, which particularly abound near the
furface—And finally, that thefe naufeous ingredients
are not to be found at all, or but very little, in fea-
water taken up at the deprh of 60 fathom; as ap-
pears évident from the experiments of that accurate
chemift Sir T. Bereman., 'Here the water, he in-
forms us, had no bad fmell; the tafte, though in-
tenfely ‘falt, was by m means naufeous, like that
which was got at the furface.

"The reafon of this difference, probably is, that the
immenf{e quantity of fifh, and other animals which
die in the ocean, are gradually carried up to the
furface, and there, by the affiftance of the air, are
deftroyed by putrefaction, which procefs is grealy
affifted by the falt which at the furface is prefcnt
precifely in the quantity, neceffary to promote that
operation. |

D On
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On analyfing the water taken up at the above
depth, he obtained, from a meafure containing
about three Englith pints,

Ounces. Grains.

Of common falt cisu BN i
Marine magnefia e . s
Selenite =~ — il 45%

Sea-water has been generally obferved to contain
more common falt in be/, than in cold climates, and
the quantity to vary in different feas, according to
the greater or lefs evaporation, or acceflion of freth
water, from abaut *; 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
common falt is 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. dn.;. I’ Acad. Par. 1711,
| Count
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Count Mars1cL, after a long courfe of experi-
ments, concludes, that in order to thew the different
nature of {ea-water, in various places, three liquors
alone are neceflary to be carried abroad as very

{ufficient 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 {pirit of {al ammeoniac 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

D 2 judgment
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judgment—a ﬁ:rl_uti.ﬂn of filver in the nitrous acid—
Barytes Salita—and acid of fugar. = The firf} deteéts
the fmalleft veftige of marine acid; the jfecond, of
vitridlic; and’ the third, of earth, or lime; and are
{o far likewife applicable towards afcertaining thefe
principles in a// other waters, and that with fuperior
accuracy ; though ftill by no means fufficient, like
thofe of Count MarsicLi, to fuperfede the ufe of
«ll other precipitants.

For the waters of the ocean may be confidered
as containing a general affemblage of almoft all the
bodies in natare, that'are eithér capable of being
fufpended or diffolved in an aqueous menftruum.

As the impregnation has been found to differ fo
widely'in' different places,and at different depths,
there muft be many other - fubftances contained in
it, befides thofe obtained by BereMan from a purer
kind of fea-water, taken up at 6o fathom. Both the
{uperior and inferior ftrata, comprehending a vaft
body of water, Iremﬁin yet to'be further explored.

The aérial and fulphureous qualities, together
with the impregnations arifing from the exuviz of
decayed animal and vegetable productions, muft
therefore be referred to thofe who'may incline to
favour the learned world with (what is much
wanted) an 1MPROVED ANaLysis of fea-water.

Hard
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Ha m’ IV:&‘I'E?‘I

EVaters termed b:;m' are dlﬁlngmihed by curd-'
ling foap, and by depofiting a hard carthy incrufta-
tion on the bottoms of t:a-kettles, and chEI‘ vellels
in which they are boiled; and yet fuch are many of
our moft noted fprmgs Hence thofe waters which
are generally extolled for their grmf parr{}, are
commonly, of all others, the leaff pure.

Thnugh perfectly clear and tranfparent to the
eye, and grateful to th-e: palate, they are neverthelefs
(however paradoxical it. may appear) extremely
hard, and confequently impure: It is certain that
fuch waters, when brought to the te,ﬁ, are gene-
rally found highly 1mpregnated with calcareous
fpar, or gypfum, often to the amuunt of an hun-
dred grains or upwards in a gallon.

There are other h_a_xd_lwaters., which are not only
impure, but extremely unpalatable, having an auf-
tere, bitter, or aluminous tafte, which render them
improper for internal ufe.

Hard waters, in general, are found unfit for

bleaching, wafhing, boiling leguminous vegetables,
and many other purpofes of ceconomy and arts.

D 3 The
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The bardnefs of waters has been attributed, by
{ome writers, to common falt; but Dr. Homk, in his
experiments on bleaching, has fhewn that neither
common falt when pare, nor any other falt with an
alkaline bafis, can produce this effe¢t. The falt
which is in common ufe may indeed féctn to afford
an exception, as it contains a portion of abforbént
carth, and is by no means pure.

The aerial 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 fome time in open veflels, by which means
this fubtil gas exhales. = The eatth, 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 {o 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
{hould
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fhould be fcarce) fRill be rendered ufeful for do-
meftic purpofes.

If the calcareotis eatrth be united with the vitri=
olic acid in form of felenite, as moft commonly
happens, or even with the nitrous or marine acid,
this fpecies of hardnefs cannot be corrected by boil-
ihg alone, but may be accomplithed by a fixed
alkali; becaufe alkalis prefer acids to earths, and
therefore precipitate their earthy bafis.

Thus alfo hard waters decompofe foap; the acid
of felenite, uniting with the alkali of the foap, leaves
the o1l and calcareous earth ina ftate of infolubility.

Water containing felenite inftantly becomes tur-
bid by the addition of a few drops of folution of
filver, or of mercury in the nitrous acid. Here a
double attraction takes place; the filver quits the
nitrous, to unite with the vitriolic acid, while the
calcareous earth quits the vitriolic acid to unite with
the nitrous.

In order therefore to correct the hardnefs pro-
ceeding from felenitic falts, let a folution of pot-afh,
or any fixed alkali, be added to the water, fo long
as it produces any turbidnefs. When no more is
found to fall, the decompofition is effected, and the

earth
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earth entirely depofited. It is ealy to determine,
by weighing the folution of the alkali previous to
the experiment, what proportion of alkaline falt any
given quantity of the water requires.

The water thus corrected, muft be decanted oft
from the fediment, and though in reality no purer
than before, is found perfectly foft for ceconomical
ufes, and much lefs (if at all) detrimental to health;
its auftere earthy falt being now converted into a
mild neutral—the vitriolate tartar.

Stagnant Iﬂ‘_ip.!'.{?"f Waters.

Waters impregnated with mud, clay, or putrid
animal and vegetable matters, are generally turbid,
unpalatable, and often highly offenfive.  Such wa-
ters abound in low marfhy countries, and are found
extremely - unwholfome, . particularly in -hot- -cli-
mates; where, in confequence of the immenfe eva-
poration which takes place, the muddy bottoms of
lakes and ditches, replete with myriads of infeéts
and their ova, are expofed to a vertical fun, exha-
ling a putrid ftench, by which the fuperincumbent
atmofphere is extremely contaminated. To this
caufc chiefly may be attributed the frequency of
putrid and peftilential fevers, which, at certain fea-
fons, infeft thefe countries, and depopulate whole
diftricts.

To
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«--+To rénder 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 b-::mg pcur&d into this, foon makes its
way through; ‘and is recewed mto a vefﬁ:l placed
belnw fm‘ that purpbﬁ?

. \ iy tah
-' J. s
RalL

The Japanef'é pface the urmnl't canﬁdcnce in this
ﬁItermg f’mrle and attnbu!e thr—:lr umntcrrupmd
health, and f‘réednm from gout, ftone, and gravel,
to fhf:lr drmkmg the water, thus cleared of all its
hetemgenﬂous and’ mifchievous parttcles. The
ptﬂpit of that, and many ﬂther adjacent countries,
hive'a’ fettled Gplmon that thefe, and moft other
.ﬂi’feafes, arife” from the 1mpur1t1c:s of water; and
are’ well affured that thefe im purities are thus com-
plttel"}*' ﬁpdrﬂt%‘d By bemg all fafely !ﬁa’gfd in the
filtéring ftone:-—glad tidings for gouty and gravel-
lith invalids! who certainly can have no reafonable
objection to provide themfelves with all convenient
f;kpeditiﬂn . each man, with a fuitable filtering {tone.
The price of thefe ineftimable ftones, doubtlefs,
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 confefled, appears fuffi-
ciently interefting; but if our venerable invalids
will condefcend, for a few moments, to fufpend
their triumph, and only put on their fpetacles 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 {hare of knowledge
in chemiftry, they will foon begin to fufpe 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 aftonithment, that the morbific particles of
gout and ftone are too fubtile 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 thofé which are combined
in the way of /blution are incapable of being thus
feparated. Such are, unfortunately, the edrthy
compounds which are fuppofed to conftitute the .
morbific particles now under confideration; viz.
Selenitic falts, and calcareous fpars, which are {o
intimately combinea with the water, as to readily

pafs
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pafs through the filter along with it. So ftrict is
the union, that inftead of rendering the water
turbid, they heighten its #ranfparency, which, by the
way, may ferve to explain the cryffaliine 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-
'buﬂng to it their exemption from the above mala-
dies, {o prevalent among Europeans 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 neverthelefs 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
{tone 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
dtone, be fufficiently cleared from living animal-
culm, mud, clay, or other matters mechanically
fufpended in them; but when they are contami-

5 nated
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nated by marine falts, or putrid {ubftances difjo/ved
in them, it feems requifite that they fhould undergo
diftillation* or.at leaft a boiling heat; and after-
wards be expofed two or three days, in open veflels,
to the /olar and atmg/pheric influence.’

It appears, from the experiments of Doctor
Incennouze, and others, and here feems particu-
larly worthy of notice, that pure vital air is copi-
oufly generated in water expofed to the fun-beams,
which water, deprived of the influence of light,
yields only moxsons or contaminated air.

It was firft difcovered by Dr. Hates, that im-
pure or corrupted water may be fweetened by brifk
agitation, or by merely paffing a ftrong current ‘of
air, through it, as it is poured from one veffel
to another. |

By any of the preceding methods then, might
alfo rain water, or the water of fhips, pools, or
cifterns, (rendered impure or even offenfive by ftag-
nation) be undoubtedly meliorated, if not perfectly
reftored.

* The procefs of diftillation, though an effectual method, is too

tedious to be often employed, except in cafes of extreme neceffity,
as at fea. '

CHELTENHAM



CHELTENHAM WATER.

Situation of Cheltenbam—its Improvements—increafing

Reputation of its Mineval Spring—now termed
Rovar Spa.

HELTENHAM is a market-town in Glocefl=
terfhire, near a mile long, fituated in a fandy

vale, partly environed by high rocks and hills.
The air is efteemed very pure, and the adjacent
country extremely fertile. About a quarter of a
mile fouth of the church, adjoining to a fpacious

gravel walk adorned with beautiful elms, rifes the
CHELTENHAM Spa.

The fpring iflues very flowly from a fandy foil
intermixed with loam and a bed of blue clay; and
though it has been calculated to yield only about
35 pints in an hour, yet, under the prefent frugal
management, it is found adequate to every reafon-
able demand of thofe who drink it on the fpot.

The well is funk about {ix feet deep, and fhut
down with doors that exclude the free communi-

cation

.
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cation with the external air, and the water is
raifed by a common pump. The fides of the well
are tinged with a yellow ochre, where a faline
cflorefcence has alfo fometimes been obferved to
germinate.

It is recorded, that the medicinal virtues of
this {pring firft began to be noticed about the
year 1715 ; fince which it has been more and more
frequented during the fummer months, and is now
become, next to Bartn, perhaps one of the moft
genteel and fafthionable places of refort in the
kingdom. Already Cheltenham exhibits a hand-
fome Pump-room, two elegant Ball-rooms, and a
Theatre. For which the company are principally
indebted to the zeal of the public-fpirited propri-
etor of the Spa, Wirriam MiLLER, efq; who has
{pared neither pains, nor expence, in his laudable
exertions for the accommodation of a numerous
and polite company.

Since the former impreflion of this effay, I am
glad to find that many caufes of complaint have
been removed; that the town has been paved and
lighted; the public roads repaired; the inns and
lodging-houfes rendered more commodious; and
that other important improyements, are now under
contemplation,

In
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In the year 1780, Simron Moreav, elg; was
ele@ted 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/as, being
now diftinguithed by the appellation of the Rovar
Spa of CurrreEnuam; but ftill Mmore by its sarv-
TARY EFFECTS on his MajesTv’s neaLTh, and by
RESTORING the BEsT and MosT aMIABLE of Kincs
to a loyal and grateful people,

e e~

Senfible Qualities of the Water—Specific Gravity—
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 {fmoothnels

to
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to the palate, followed by a brackifh bitter tafte, and
emits a {lightly fetid, or fulphureous odour. - ‘This
laft becomes more perceptible on certain changes
of the atmofphere, and particularly againft rain.
When thook brifkly in a clofe phial, if the cork
be fuddenly drawn, it difcharges more air-bubbles
than common water treated in the fame way.

Its fpecific gravity, when freth drawn, has been
computed at 50 grains in a pint greater than that
of diftilled water; and by expofure to the open air,
has fometimes increafed to near 70. I have lately
found on examining it accurately, after it had ftoed
feveral months in bottles tight corked and fealed
down, that its increaled gravity then only amounted
to 66 grains,

The temperature of the water, on fundry trials,
and at different times of the day, I perceived to
vary between g3 and 55° of Farenheit’s thermo-
meter, being a few degrees warmer than fome of
the neighbouring pumps and fprings, with which
it was compared.*

_* The temperature of a well in the adjacent grounds of Lord
£ ALCONEERG, which feems to partake of a fimilar faline im-
pregnation, but devoid of the Chalybeate principle, was only
51° though fhut up in like manner from the ontward air;
?x:hereas a new Chalybeate fpring at the oppolite extremity of
uItEilEﬂhﬁm, near the mil], which was Qpengd ﬁ}l‘ my Enrpeftiﬂn!

proved
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Experiments, exbibiting its appearances with fundry
Precipitants. |

Exp. 1. With tinfure of galls, it inftantly ftrikes
a vivid purple, which by ftanding grows darker,
inclining to a dufky green, with a variegated pel-
licle on the furface. If a glafs of the water be
expofed to the open air, it entirely lofes this tin-

ging property in half an hour; and undergoes a
manifeft decompofition.

2. Vitriolic Aeid produced a very {light ebullition,
accompanied with a difcharge of air-bubbles, and
rendered- the water more tran{parent. The fame
was afterwards obferved with the nitrous acid,

though in a flighter degree. Neither of thefe acids
caufed any precipitation.

3. Lixtvium Tartar: occafioned a milkinefs,

followed by a copious precipitation of a white
fediment.

4. Solution of Silver in Nitrous Acid inftantly
produced white clouds, followed by a dark pearl-
coloured precipitation of a mucilaginous appear-

proved nearly of the fame temperature as that of the Spa, though
expofed to the air,

E ance,
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ance, which afterwards proved to be a true
Luna Coriea.

5. Solutionof Mercury in Nitrous Acid, prepared
with heat, produced thick clouds, and a brown
rufty precipitation inclining to yellow, after ftand-
ing fome time.

6. Solution of Sugar of Lead occafioned white
clouds, followed by a precipitation of a whitifh fe-
diment, which after ftanding became brown, incli-
ning to black.

7. Solution of Corrofive Sublimate produced a whi-
tith cloud, and, after ftanding fome time, a {light
precipitation enfued of a darkifh colour.

8. New Milk mixed uniformly with the water
without affording any mark of coagulation, nor did
it vifibly coagulate, as fome have aflerted, even
when boiled with an equal quantity of the water. .

9. Lime Water rendered it turbid, and a preci-
pitation of the lime enfued.

10. Soap diffolved in the water was immediately

decompofed, and the folution put on a curdly ap-
pearance.

11, Syrup
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i1. Syrup of Violets produced a bright green

colour, which, after ftanding, inclined toa yellow-
ifh hue,

12. Common Water diftilled, being ufed asa ftand-
- ard, underwent no vifible change on the addition
of the foregoing precipitants, except the folution of
filver, which produced flight ftreaks, but without
deftroying the tranfparency of the water, or caufing
any precipitation.

Violatile Contents—bow obtained,

13. A pintof the Cheltenham water, frefh drawn
into a Florence flafk, yielded fpontaneoufly about
two ounce meafures of air into a limber bladder
previoufly cleared of its air, and firmly tied to the
mouth of the flafk. And after being placed fome
time in a velfel of boiling water, 1t gave out a fur-
ther quantity, fo that the whole appeared to amount
to three ounce meafures. The air thus collected
was conveyed into a large bottle of lime-water, the
mouth of which was inverted in quickfilver, and
the whole agitated gently from time to time. Upon
which the lime-water became turbid, and a preci-
pitation of the lime enfued. About two-thirds of
the air being imbibed by the watér, and having
~ precipitated the lime, was evidently fixedair. The
refidue, which appeared to be common air, was

Ea doubtlefs
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doubtlefs in a phlogiflicated ftate, for reafons that
will be hereafter afligned. The water in the flatk
had now totally loft its tinging property with galls,
and was become vapid to the tafte, on being thus
deprived of its acrial principles.

Solid Contents collected by Evaporation.

14. A gallon of the water, being gently evapo-
rated to drynefs, during the procefs, threw up to
the furface a whitith pellicle, which afterwards
{ubfided, and when the water was confumed,
there was left a brown mafs tinged with ochre.
The falts obtained from it by repeated elutria-
tion with diftilled water, and fubfequent evapo-
ration, weighed - - 485 grs.

Refiduum left in the filter, whendried 5o

e —

“Total 555

The falts fhot into irregular hexagonal and tetra-
gonal prifms, the two oppofite fides broader, trun-
cated at one end, and at the other terminated by
quadrangular pyramids; cold, and bitter to the
palate, and in appearance extremely fimilar to
the vitriolated mineral alkali, called Glauber’s falt.
Befides which, were found a few cubic cryftals
amounting to five grains, which proved to be fea-
falt, together with a portion of faline matter, which

towards
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towards the clofe of the evaporation affumed a foft
powdery form, not admitting of cryftallization,
which appeared to confift of a mixture of magne-
fia with the marine acid. The whole procefs was
now repeated a fecond time, with the {fame quan-
tity of the water, and nearly with the {ame refult,
The cryftallized falts were preferved, and afterwards
fubjected to the following experiments. |

Properties of the Cheltenbam Salts.

15. On diffolving fome of the larger cryftals in
diftilled water, and adding a few drops of a folution
of vegetable fixed alkali, a white cloud appeared,
and remained fufpended about the middle of the
glafs.

16. On lime water being dropt into a folution of
this falt in another glafs, it produced {mall ftreaks
of a light pearl colour, but no precipitation enfued,
whereas a folution of common Glauber’s falt under-
went no change from either fixed alkali, or lime
water, but remained tranfparent as before.

Thefe two laft experiments have feveral times
fince been repeated with different parcels of the
Cheltenham falts. While with fome of the cryf=~
tals, the alkali and lime water produced a milki-

E 7 nefs,
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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 clafh confider-
ably, and the difference in the refult fecems to
render it very equivocal, whether the Cheltenham
{alts are to be confidered of the Glauber or Epjom
kind. But this difficulty is readily explained :—
The experiments prove both thefe falts- to be pre-
fent, and that thofe cryftals which undergo s de-
compofition with an alkali are real Glauber falts,
while thofe that do, are as clearly Epfom. |

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

17. On
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17. On adding a few drops of tincture of litmus, *
-or {yrup of violets, to a folution of Cheltenham fale
indiftilled water, no fenfible change inclining either
to red or green cnfued; nor was the blue tinge of
the litmus rendered more intenfe, 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 is known to do when
dipt in a folution of nitre, nor did it burn with a
green flame, as it 1s wont to do from a {olution of
calcarious nitre.

19. The Cheltenham falt 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 boiling 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 Hlands. 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 tinéture. Hence its
utility as an exquifite teft for difcovering the minuteft portion of
acidity in waters, infomuch that fixed air itfelf, one of the weakeft
acids hitherto difcovered, is incapable of efcaping’ it without be-
ing immediately difcovered,

5-6ths
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g-6thsat the boiling point. Although this falt con-
tains near half its weight of water in its cryftalline
{tate, it did not prove deliquefeent like calcarious nitye ;
but remained permanent in a moift air, and, in a
dry air, calcined fpontaneoufly. Thrown on ignited
iron, it liquefied, rifing into blifters, but without
affording any detonation like nitre, as fome have
pretended,* neither did it coagulate milk when
boiled with it, as others have alledged.t

OF the Refidunm.

20. The earthy refiduum, as already mentioned
in Exp. 14, which remained infoluble in water,
weighed 70 grains. It effervefced with acids, and
turned fyrup of violets green. The vitriolic acid
converted part of it into a felenitic {ubftance, or
gypfum, fimilar to that which forms an incrufta-
tion on the inner furface of the kettle, in which the
water is occafionally heated at the Spa.

21. The refidue, when dried, did not difcover
any magnetic property, till it had undergone a
flight calcination with charcoal, when fome minute
particles were attratted by the magnet.

* See Dr. SuorT on Mineral Waters.

t Editor of the 4th Edition of Russer on Sea-Water, 1760.
Alfo Rurty on Mineral Waters =P 133.

The
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The volaiile 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
{yrup 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 {martnefs on the palate, and changed tinéture 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. Nootn for im-
pregnating water with fixed air, and expofed to 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; fparkled on being
poured into the glafs, and tafted brifker than water

frefh
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frefh drawn at the fountain head. On immerfing
a fmall piece of iron 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
to the air, threw up a variegated film to the {urface,
which reflected the prifmatic colours.

General Dnferences from the preceding Experiments.

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

Exp. 1. The fundry precipitants employed in
analyzing waters, it muft be obferved, can only
{erve to point out the quality, not the quantity, of their
refpective mineral ingredients. From this experi-
ment with tinture 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 diftinct purple tinge to 100 cubic
inches of diftilled water, containing only three
gramns of martial vitriol, yet three grains of the
viiriol contain no more than .’ th of a grain of iron.
Where. the quantity of iron is confiderable, inftead
of a purple, it gives a black tinge. When it exifts

in
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in the form of martial vitriol, the colour is more
permanent; but when 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 wifriolic 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 zerra pondergfa (fometimes fufpended in water
by fixed air) which would have been precipitated
by the vitriolic acid in form of ponderous fpar. It
muft therefore be referred either to the calcarious,
or abforbent clafs.

3. Here the fixed alkali, by the fame law of at-
rraction, thews the prefence of earth, or aneutral
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 detect in a very large quantity of

water,



[ 6o 2]

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

c. The Solution of Mercury difcovers a neutral
{alt, 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-
JSive 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, trom its
fuppofed coagulating quality. And the refult of
exp. 19, may be fufficient to correct 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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fixed air. The air, having a more powerful attrac-
tion for the quick lime than for the water, quits the
latter to unite with the former; and thereby ren-
ders the lime infoluble in a watery menftruum.
Hence the turbid appearance, and fubfequent pre-
cipitation of the lime.*

- 10. The decompofition of Soap argues the prefence
of calcarions earth, or magnefia combined with an
acid, which acid detaches the oil of the foap from
the alkali with which it was combined, and occu-
pies its place. Fixed air, being an acid, is ca-
pable indeed of producing a fimilar effect, though
in a far lefs fenfible degree.

11, The bright green colour imparted to Syrup of
Violets, inclining to yellrww, tends to confirm the
conclufions drawn from fome of the preceding ex-

periments, concerning the prefence of earth, and
particularly of magnefia,

Profeflor BergMAN has perhaps too haftily re-
jected fyrup of violets from the clafs of chemical

* Here it is not a little curious to obferve, thatifa certain por-
tion of fixed air be added, the lime is prefently re-diffolved, and
the water immediately recovers its former tranfparency. If an
additional quantity of lime-water now be added more than fuffi-
cient to faturate the fixed air, the turbid appearance inftantly
returns, and thefe changes may be alternately renewed at
pleafure,

tefls,
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telts, 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 earths and alkalies, but alfo by
sron. Thefe inconveniences, it i$ true, occafiofn
fome ambiguity, but may be eafily obviated. For,

1/2. The gennine fyrup is readily diftinguithed by
changing a folution of cerrofive fublimate green,
while that which is /parions 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 #ren 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 {ubftances, in a wine-glafs
of rain or diftilled water, add half a tea {poonful of
genuine {yrup of violets. After ftanding, it will be
found, that the vitriol yields a dull green incli-
ning to black; the alkali, a bright green; chalk, a
light green inclining to d/ue; magnefia, a lively
bright green with a yellswifh 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 diue by alkalies. Indigo,inftead of growing
red with witriolic acid, undergoes no change of co-
lomr. Turnfole, and Litmus, are turned red by
fixed air, while the otber vegetable blues remain
unchanged by this weak acid. Where certainty
can’ only be attained by the coincidence of many
refults, {yrup of violets, with the above cautions, may
reflect no fmall light, and therefore ought in no
wife to be difcarded from the place which it has
long defervedly held inthe clafs of re-agents.

12, This experiment with diftilled water affords a
ftriking contraft between the effects of precipitants
on the Cheltenbam water, and fimple water free from
any mineral impregnation. For the appearance
ebferved 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 fnow.

13. This experiment prefents us with an aérial
fluid, a confiderable portion of which being loofely
attached to the water, exhaled fpontaneoufly into
the bladder placed to receive it, while the refidue
being more clofely united to the terrene parts, re-

quired
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quired 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 phlogifiicated, becaufe
pure atmofpheric air is zncompatible with the pre-
fence of 7zrom and hbepatic gas; fince by feizing the
phlogifton, it decompofes the metal, and becomes
phlogiflicated.

To afcertain the quantity of aérial fluids ina given
quantity of water with exaltnefs, is by no means
eafly. The method propofed by Sir T. BErGMan, at
firft view, appears preferable to that which, through
neceflity, I here had recourfe to. His apparatus
indeed is efteemed the leaft exceptionable of any
that bas been invented. I have fince found, how-
ever, that it is liable to much greater fallacy, trom
the rarefaction of the air in the tube of the retort,
than the learned Profeflor feems to have been
aware of. Nor is the method propofed by M.
GroannerTi, 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
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difference in the refult. of their calculations evi-
dently proves that it is not lefs difficult to determine
with precifion the quantity of fixed air contained in
calcarious rearth, than the 'proportion :w.hi'ch the
bulk of this fluid bears to its weight.

The {pontaneous evaporation of the aerial vo-
latile parts (when no. artificial heat is applied)
may affift us in explaining. the increafed fpecific
gravity of the water, after ftanding fome time in an
open veflel. ' '

14. From the experiment by evaporation, we
afcertain with more certainty the quantity of neu-
tral falts, and other ingredients of a fixed nature,
contained in a gallon of the water, each of which
{hall be now confidered. .,

lts  Purging Salts—whether Vitriolic—or Nitrous
—bow diftinguifbed.

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 aflemblage of Glauber and
‘Epfom Salts. Some have fuppofed thefe two falts
to be perfectly 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 ;
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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, or lime water, while the latter grows
cloudy, and undergoes a decompofition. Thefe
falts therefore are effentially different, though 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 fmall
Ipicule by agitation during the cryftallization, is
vended for Epfom. But'thefe petty frauds may
be eafily detected by the addition of lime water,
or a fixed alkali, either of which afford an ‘in-
fallible teft, agreeably to what has been already
hinted. >

17. This experiment fhews, that the Chelten-
ham falts are neither acid nor alkaline,: but as
perfectly neutral as the pureft Glauber or, Epfom
falts of the thops, 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 fame de-
gree of purity.

18, 19. Afford
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18, 19, Afford inconteftible evidence that the
falt of this water, which has been pronounced to
be nitrous by Dr. Suort; and repeatedly echoed as
Juch by fucceeding writers, does not, in truth, bear
the remoteft analogy 1o nitre, nor, yet to the valeos
of the ancients, (termed fofi/ alkali by the moderns)
neitherof which arecofa purgative nature. - Neither
doesit'bear any refemblance to.calcarions mitre, as
others have afferted; for the Cheltenham falt yields
permanent cryftals ; the calcarious nitre,a deliguefcent
mafs, incapable of a perfect cryftallization. The
Cheltenham falt is an'afve purgative ;- the nitrous
falts pofiefs no purgative quality whatfoever.

- ‘The realon why the Cheltenhamfalt (in experi-
ment:19) proved foluble in {o fmall a proportion of
water, may perhaps' be:thus accounted for: 100
grains of this falt contain of vitriolic acid about
19 parts; of pure magnefia; 33; of water, 50. The
water effential. to the cryftals of this falt, being fo
very confiderable, muft:proportionably increafe the
menf{truum, and confequently promote the {olution.

Thus water, after being fully fatarated 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-
caule the water effential to the ammoniacal falz, is

Hik F 2 now
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now fuperadded to the menftruum; of which many
fimilar inftances: have been already mentioned in
the preceding Effay on Water.

20. This experiment fhews, that the  earthy
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 acids in this experiment, produces a con-
flict, and flies off during the effervefcence.

21. This confirms the refult of the experiment
with galls, concerning the prefence of iron, and
{hews it to be in a calciform ftate. By calcination
with an inflammable fubftance, it acquires the ne-
ceflary portion of phlogifton to render it fenfible
to the loadftone, though'not fo much as is required
to reduce the calx into its ‘metallic ftate.* With
refpect to the quantity of iron contained in, the
water, it is undoubtedly fmall. Dr. Lucas efti-
mates it at four grains in a gallon: but it is by no
means eafy to afcertain this with accuracy, or to

* Iron, though hitherto confidered as a fimple metal, has lately
been difcovered to contain a portion of Plumbage and Maganefe.
How far the union of thefe fubftances may influence its compo-
fition, or vary its effets in medicine or the arts, may prove an
objeé worthy inquiry, particularly in England, where this metal
undergoes fo many different procefles, and exercifes the ingenuity
of {o 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 veflel,
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 {urface, which is
moft expofed; the phlogifton of the metal being
attracted by the dephlogifticated air of the atmo-
{phere, the iron is'decompofed. Hence 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



How to preferve the Mineral Spirit—or to vecover it
when loft.

24. It ‘has long been a received maxim, that
mineral waters, efpecially thofe of the chalybeate
kind, can only be drank in perfection at the foun-
tain head, and that when their mineral fpirit (as it
is termed) is once loft, the chalybeate principle
vanifhes; and that both are totally irrecoverable.
The experiment, however, (page 58) 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-
fons who cannot attend the {pring, but are obliged
to fend for the waters at a great diftance. It alfo
{upplics a convincing proof of the real nature of
the mineral {pirit, and its perfeé? identity with fixed
air: that by the intervention of this fubtile medium,
the iron 1s converted into a faline fubftance, and
in that ftate is naturally diffolved in the water.
Thar when this flies off, the iron does not accom-
pany it, as is vulgarly fuppofed, but only fubfides,
and is depofited at the bottom of the bottle, in
form of ochre.

It is obfervable that iron cannot be duly fuf-
pended in water by fixed air, either naturally, or
: artificially,
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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 efficacy, it is neceffary to
re-impregnate it occafionally with iron, and alfo
with an additional quantity of fixed air, till it is
fuper-futurated 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 mineral {pirit is too {ubtile to be wholly
confined by a thin ftratum of oil. The oil is
moreover apt to contract a rancid quality, which 1t
foon imparts to the water, and renders it offenfive.

Others, ftill more improperly, direct the water to
be kept in a warm room. Thijs 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
| fealed,
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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 aérial fluids, yet
the principle of heat (which in ceriain quantity is
effential 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 mincral 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 it entirely, 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
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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 perfection than we com-
monly find them. Even in their prefent ftate,
they might be confiderably improved by re-im-
pregnating them with fixed air; though this, Ifind,
is by no means fufhicient to enable them again to
take up the oehrey fediment, after being once
depofited.—~Why?

Principles contained in a Gallon of the Cheltenham
Walter.

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.

Graimns
Purging falt, partly Glauber, partly Epfom, 480
Marine falt . . - 1
Iron, combined with fixed air, nearly 5

Magnefia, combined partly with marine |
acid, partly with fixed air z 25
Calcarious earth, combined with vitri-
olic acid in form of felinite } 43

Total 555
of
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Of Aérial Fluids.
: | O##;f M, Eﬂ?ﬁﬂ'ﬂ
1"13{{3(1 air, Cnmblned w:th the water, i 24
Phloglﬁlcated air, “r'lth a portion of he-

il i
patic air alfo lﬂofely c&mbmtd w;ith e
the water - Ziop |

‘Total ' 32
Exclufive of a fmall portion of fixed air, retainable
by the earthy fubftances, even in the heat of boiling
water, or liable to be re-abforbed during the procefs.
Nor ought a {light difference in the refult of expe-
riments to be wondered at, fince not only the a€rial
fluids, but alfo the more folid contents of mineral
waters, are found to vary at certain feafons, and
according to fubterranean changes, which are con=
tinually going on in the bowels of the carth. ;

By the term Hepatic Air, is meant fulphur con-
verted into a volatile ftate, by union with the prin-
ciple of heat.. In confequence of this combination,
it affumes the form of a permanently elaftic gas or
vapour, and becomes mifcible with water. - Though
extremely fugitive in its nature, yet it is fufficiently
diftinguifhable by the peculiar fetid odour with
which it not only impregnates the water, but alfo
the alvine difcharges of thofe who drink it. Dr.
Lucas afcribes this odour to a putrid taint, in con-

fequence
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fequence of the water being fhut up from the com-
mon air. But then why is there not a fimilar
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 which the water is impreg-
nated, ftrongly militate againft this fuppofed putrid
quality? Others, with much greater probabi-
lity, have attributed it to f{ulphur in its own
proper form; but fince the water neither under-
goes any precipitation of fulphur by concentrated
nitrous acid, nor difcolours polithed filver when
immerfed in it, we muft not expeé to obtain real
{ulphur from the water, though its conftituent
principles are evidently prefent in a volatile evan-
efcent ftate.

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 fubtile vapour derive its origin
from a decompofition of the {ulphur contained in
the pyrites or iron ore, which fupplies the Chaly-
beate principle? and may not the action of pure
air on its phlogifton, extricate the principle of heat
effential to 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 thall 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 pmnuunccd 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 fatisfatory evidence; nor
was there opportunity of putting the matter to the
teft in the prefent inftance, becaufe the entire con-
tents were previoufly fubjected 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 procefles, 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,ﬁumbly conceived that no very effential differ-
ence can arife from the hand that combines them,

Therr Medicinal Pmpfr.tms ﬁ*pdmrf{y confidered.

Hf:re the reader will natura!l}r expe& fome ac-
count of the medicinal virtues of the feveral com-
ponent parts of this water in a feparate ftate; but
fuch an account, _thaugh ever o c1rr:umﬂannai, it
is feared, would fail of conveying the defired in-
formatiori concerning the genuine effeéts of the
water when drank frefh at the {pring. . Many of its
principles are of an a&ive nature, fome apparently
inert; but the medical effects 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 medicinal virtues in the
aggregate, rather than in the conffituent parts, though
both ought to be carefully explored.

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 folubility of the Cheltériham falt; con-
taining an union of the two, becomes a more active
purgative than either of them taken feparately; and
this quality is greatly hclghtened 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 ounce of common Glauber-falt
when diffalved onlf ih two ounces qf water.

Hence the i 1rnprnpr1f:ty of admlmi’cermg purgmg
falts in fuch a trifling quantity of the menftruum;
and yet this is the fathionable method generaliy
adopted by modern pra&mﬂners, who, in com-
pliance with cuftom, limit every draughl; to a fmaﬂ
two-ounce phial, whlch in fact contains little more
than an ounce ad half. In this quantity of water
is an ounce of the falt dlrE&ed tn be diffolved; and
to complete the abﬁ!rdlt}r, it 1s generally lnter-
larded with manna, fenna, or tamarlnds, v.hu},
for want of proper dilution, whf:n 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 the Spa, ina 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 fpring, as a fafe and gentle
purgative. ' Tt ‘may alfo afford’ an ufeful fubftitute
for the water itfelfin mﬂaznmatﬂr}r, or heétic dif-
orders, where'ithe chalybeate principle ntight bé
deemed improper. By adjufting the dofe, it may
be determined to operate as a brifk purgative, or
-mild laxative ‘ahd diuretic, and may therefore be
added occafiomally’to quicken the operation of the
water, when it paffes off too flowly; or may be dif-
folved in amoderate quantity, 'where large draughts
of cold water are deemed improper, as in hydropie
and leucophlegmatic habits,

o1 The' Sea-Salt, though' véry minute in quantity,
may, whenlargely diluted; cotitfibute its fhare to
thé purgative:anddiuretic ‘effects of the other faline
ingredients,!/And 4s this falt'has ‘the fingtlar pro-
perty of paffing; 'unaltered 'in'its nature, thn';m&h
therifeveral ftages iof circulation; ‘and after all -::uf
‘being recoverable from the blood and urine of ani-
mal.‘bodies, 7its’ déobftruent 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 refpe®, even when
‘drank in fmall quantities. as an alterative, tend to
'carrnborate thxs ﬂplnmn?
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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 to prevent languor
during the evacuation,

The mariNe MacnEsia, as 4 laxative and ab-
forbent, tends to correct acidities, and vitiated bile
in the firft paffages, and to promote their expul-
fion.. It may alfo increafe the purgative and diu-
retic power of the other neutral falts.

Whether the caLcaRrRIOUS Or SELENITIC MATTER
can really impart any ufeful medicinal quality to
this, or any other water, feems very problematical.
It requires at leaft 500 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 tumour of the neck, to which fcmales are peculiarly
liable where hard waters abound. At the foot of the Alps itis
faid to be endemic, alfo in the Peak of Derbyfhire; hence the
difeafe has been termed the Dersy NEeck,

tolled
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tolled 1n cafes of ftone and gravel; bur their
virtues, which have been erroneoufly afcribed to
the earthy matter, may, I think, be more rationally
explained from the fixed air and mineral alkali
which they contain.

However improbable the theories may be which
have been advanced concerning the nature and
operation of fuch {prings, I fhall at prefent pafs
them over in filence. It is {ufficient to obferve
that the Cheltenham water, by its purgative and
diuretic qualities, expedites the paflage of thefe
terrene matters through the {yltem, fufficiently, at
leaft, to obviate their bad effects.

Fixep Air, though an important principle in
this water, feems to have been unknown to the more
early writers; and the moderns, among whom Dr.
Lucas, {eem to have ftrangely confounded it with
the volatile vitriolic acid, from which, however, it
is-very eflentially different. The volatile vitriolic
acid is eafily diftinguithable by its irritating cor-
rofive quality, which deftroys the colours of orga-
'mized bodies; alfo by its ftronger attractive power

to other fubftances, and by being condenfible into
' drops of genuine vitriolic acid.  Fixed air, on the
| contrary, is a milder acid, 1s void of acrimony, and
leven deftroys the caufticity of other fublftances.
4 G In
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In its feparate ftate, it is not condenfible into drops,:
but remains a permanently elaftic 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 fuffered 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 is 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
aétive 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.

It
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It appears from obfervation, that fixed air com-
municates to fimple water, an antifeptic, diuretic,
exhilarating, and even inebriating quality. It is
evidently this acrial principle which gives the
agreeable {martnefs and poignancy to muineral
waters, and which imparts life and energy to
the other ingredients, by which they are enabled
to pervade the remoteft recefles of the human
frame, and fubdue fome of the moft obftinate dif-
eafes. To what other principle in their compofi-
tion can we rationally attribute thefe furprifing
effects? Not {urely to the water alone, which is
totally incapable of producing them; nay even
injurious, when divefted of this neceflary ingre-
dient in its compofition; much lefs to the mere
folid contents, which, either jointly or {eparately
confidered, are too inactive to exert fuch extra-
ordinary powers.

The PurocisticaTep and Heparic Arr, which
alfo appear to enter the compofition of this water,
may produce powerful effeéts proportionate to the
peculiar nature of fuch fubtile fluids. The medi-
cinal powers of the former are as yet wholly
unknown: the Jaiter may be expected to impart
to the water virtues fimilar to thofe of Harrowgate,
and other fulphureous {prings, in proportion to
the degree of impregnation. Hence, perbaps

G2 may
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may be explained why this water is more efficaci-
ous in certain cutaneous difeafes, than fome other
faline waters, which are deftitute of the fulphu-
reous gas.

The medicinal properties of both thefe elaftic
fluids are ftill too little underftood to warrant us in
drawing a priori any certain conclufions concerning
them. It may however be obferved in general,
that from experiments it appears that fixed air,
phlogifticated air, and hepatic air, agree in their
known properties of extinguifhing flame, and in
fuffocating breathing animals; and yet what ie
“fingular, when combined with water, they not only
are innocent, but even medicinal.

As Cheltenham Water feems to derive its exhi-
larating quality from its acrial impregnation, curio-
fity prompted me to make the following trial of
its effects on vegetation. '

Exp. 25. Two plants of fpear-mint were placed
with their roots and ftems in two feparate bottles;
one of the bottles containing Cheltenham water
frefh drawn; the other, common pump water. The
plant in the Cheltenham water, within two days
drooped and withered, while the other, in pump
water, remained in a healthy flourifhing ftate.

Hence,
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Hence, though this impregnation be falufary to the
buman conftitution, it appears to be very unfriendly
to the principle of vegetation.

Exp. 26. Having drank the Cheltenham water
regularly, during the fpace of three weeks, (except
a day or two that its ufe was purpofely fufpended)
and having attentively obferved its effets on my-
felf, and others who drank it under my direction, it
was generally found at the beginning to produce a
flight giddinefs, attended with drowfinefs, fome-
times head-ach, prefently after it was taken; but
thefe fymptoms f{oon vanifhed, efpecially after
walking a while in the open air.

As a cathartic, it operated in a very fpeedy,
gentle, and certain manner, without occafion-
ing ‘gripes, faintnefs, or depreflion of {pirits;
fo often complained of from the operation of
common cathartics, particularly of the active or
refinous Kind.

It moreover promoted appetite and digeftion,
and manifeftly increafed the fluid fecretions of urine
and perfpiration; the balance inclining fometimes
to the former, at others to the latter, according to
the ftate of the body, the degree of exercife, and
other circumftances; when the weather was warm,

& it
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it paffed off more freely by perlpiration; when
cool, by urine.

Djeafes, wherein found beneficial—or apparently indi-
cated by Analogy.

From the foregoing account it appears, that this
faline chalybeate water 1s cathartic, diuretic, and
fometimes diaphoretic, and that it operates by a
very gentle ftimulus, without evidently accelerating
the circulation, or irritating the nervous {yftem,
like the rougher purgatives.

The operation of the water may be explained
from confidering the properties of the faline in-
gredients combined with a large portion of aqueous
menftruum, actuated by aerial fluids, and conftitu-
ting a medicated compound, mild, yet active; cal-
culated at once, to clear the firft paflages, to purify
the chyle and lymph, and finally to cleanfe the
whole glandular {yftem.

Though rather unpleafant to the palate, yet 1t is
friendly to the ftomach, and congenial to the con-
ftitution, Uniting with the bile, and alimentary
fluids, in its paflage through the inteftines, it pow-
erfully excites the innumerable glands, difperfed
over their whole internal furface, to a copious dif-
charge of their contents. By which it not only

deterges
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deterges the canals, through which it imnmmedi-
ately paffes, but alfo thefe of the liver, {pleen,
pancreas, and other neighbouring vifcera, and
thence is enabled to remove obftructions, and dif-
burthen the glands in more remote parts. For
whenever any particular gland is obftructed, or its
functions impaired by a morbid determination of
impure lymph, the only rational method of re-
lieving fuch gland, is to produce an increafed dif-
charge, either from fome other gland of the fame
clafs, or from thofe of the inteftinal tube, the grand
emunétory from which, as froma common fhore,the
recrements of the food, and fundry other impuri-
ties are happily evacuated: by which means the
obftru&ed gland is gradually cleared, and rendered
permeable; and the meorbid determination being
altered, the weakened veflels gain time to recover
their wonted tone, and elafticity.

Hence this water may be ufed as a powerful
evacuant, or a gentle alterative,according to the {tate
of the conftitution, and the intention of the phy-
fician. If the intention be to produce a copious
evacuation, it is to be adminiftered in large quan-
tities, and at fhort intervals. If the conftitution
will not admit of its ufe as a brifk evacuant, the
intention is to be anfwered by a flower method,
viz. that of an alterative; in order to determine it in

{mall
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{mall quantities, and at longer intervals, to pafs into
the blood, and to accompany all the fluid fecretions,
without fenfibly increafing any of them. The
purgative plan is beft adapted to firm athletic con-
ftirutions; the altevative, to the delicate and re-
laxed.. In both thefe ways, have waters of this
¢clafs been found beneficial; and in the latter, not
lefs perhaps than in the former, as appears from
the obfervations of our beft writers.

It is obvious (fays the learned Dr. Jonnstont)
. this water contains faline ingredients poffefling
«« different attractive powers, which though ba-
“ Janced in the water, yet when mixed with animal
« fluids and falts, in the courfe of digeftion, and
« circulation with the blood, muft be fo changed
“ as to form new combinations, whence compounds
« poflefling properties different from what exifted
 before will be produced, and the fyftem itfelf
“ is changed.

“ By the folution of falts, c«0/d is generated; by
“their uniting into new compounds, beat is pro-
“ duced.” Hence new ftimuli, with other altera-
“tions, take place in the glands and remoter
“ veflels of our fyftem; and it is by thefe means,
*“as well as evacuation, that thefe waters become

“ beneficial,
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“ beneficial, and are really walunble ALTERATIVE
“ medicines.”*

* See Dr. JounsTong’s ingenious Tra& on the Walton Water
(near Tewkelbury) lately difcovered—and which, iy analyfis, he
finds extremely fimilar to Cheltenham water.

Certain writers feverely reprobate the term alterative as vague
and indeterminate, and therefore wifh to banifh it from medical
language ; to which Ifee no mighty objection, provided a more fit
term can be found, and at the fame time more expreffive of the
effeéts of that clafs of medicines, which are acknowledged to
produce remarkable effeéts, without occafioning any fenfible eva-
cuation. Such are not only minute dofes of mercurials, and
antimonials, but of other faline fubftances, to which I have ven-
tured to add faline mineral waters, all which evidently conftitute
chemical fimuli, whofe modus operandi (whatever fome may affert)
remains altogether unknown.

Vain, therefore, has been found every attempt hitherto made,
either to explain the ation of chemical ftimuli, on mechanical
principles, ot to deduce the fpecific effects of faline medicines
from the figure or fpiculated form of their cryftals.

Of thofe falts which exhibit fharp-pointed /pica/z, how ex-
tremely different their operation, and effets! Compare but
Epfom falt with corrofive fublimate; fal ammoniac, or nitre,
with fugar of lead, or alum; all which prefent fharp peints, or
Jpicule, yet what fimilitude can be found in their operation ?—
what analogy in their effefts >—Though convinced of the im.
poflibility of explaining their attion mechanically, 1 fufpeét this
might neverthelefs be accomplifhed on the known principles of
chemiftry. 'That this is not entirely impracticable, appears from
the paflage already cited from the ingenious Dr. Jonwsrons.
—Without however attempting any conjeCture about the
caufe of their myfterious operation, I fhall content myfelf with
obferving their effes, And till their modus cperandi is better
underftood, fhall ftill take the liberty to call them alteratives.
For I cannot help retaining, with Dr. Jounstone and other re-
fpedtable writers, a fecret partiality for that geed old term.

The
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The difeafes in which this water has been found
beneficial, or wherein it feems evidently indicated,
are chiefly, if not entirely of the chronic kind,
and may be confidered under the three following
heads: viz.

1. Thofe which principally affect the organs of
digeftion.

2. Thofe of the inteftines, and other abdominal
vilcera.

3- Thofe of the lymphatic {yftem, particularly
the glands.

DiseasEs.

1. Of the Stomach, whe- SicknEss
ther arifing from zndige/~ YVomiTinG
tion—repletion—or fpafm, JAcIDITY
S — o o) ca e B Gok.

HyrocHONDRIAC

AFFECTION
II. Of. the Bowels, and{ Couic, or }

othér abdominal vifcera, { Spasmopic Paixs

whether from redundancy, ) JaunDICE

acrimony of their tonj GALL-STONES

tents, fpafim——or obfiruc- | GRAVEL

/oy a8 =~ ~ - - [Tympany
CosTIVENESS
PiLEs, &c.

I Of
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RickeTs
SCHIRRUS
SCROPHULA
III. Of the Lymphatic | TuBERCLES OF THE
Glands—or Cutaneous Lungst*
Duéts, arifing from de-{ OPHTHALMIA
pravity of the Lymph— |Scarp Heap
infeflion—or inaftivity, as | LEPROsY
Lues VENEREA ¥
UwLrcers
ErvpTiOoNns, &c.

The above claffes comprehend a great variety of
chronic difeafes, in which reafon, experience, and
analogy, feem to unite in bearing teftimony to the
propriety, and utility of this water. But its fuccefs
will, I conceive, greatly depend on its being taken
at an early period, and duly managed, particularly
in cafes of the more fubborn kind.

Cafes whevein fuppofed doubiful—or even improper—
Confequences of its abufe.

It 1s proper to ebferve, that many of the above-
mentioned difeafes are often complicated with
others that require different treatment, and which
confequently muft render the ufe of this water
fometimes doubtful, at others totally repugnant to
the principal intention of cure. Such in general
are all nervous difeafes, which rarely bear the re-
petition of cold purging falts with impunity.

* Here the Notes of Interrogation imply further Inquirys
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Dr. Smrrn indeed mentions oze inftance of a
fpecies of palfy, wherein the Cheltenham water
proved fuccefsful; but this affords but one excep-
tion to the general rule.* If thiough peculiar cir-

cumftances other inftances fthould occur, 1t will be
neceffary to difcriminate fach circumf{tances accu-
rately, before any inference can be drawn, either as
to the general, or partial ule of thele waters in wer-
wons difeafes.

Another very important queftion arifes—How
fir may thefe waters be ufed with fafety; and a
profpe@ of fuccefs, in incipient tubercles of the
lungs, which if negletted at the beginning, too
oftén terminate in confumption? This may de-
ferve the attentivé obfervation of the difcerning
part of the faculty, who alone are competent to the
tafk of diftinguifhing tubercles in their #afcent ftate,
or of obviating the progrefs of that infidious ma-
lady, fo often fatal to the youthful inhabitants of
this ifland. ‘The ill fuccefs that has hitherto at-
tended the feveral remedies extolled under the
pompous terms of vulneraries, pefforals, and balfa-
:nics, tacitly admonifhes us to adopt other methods
of treatment, and to form our indications of cure
on more rational principles.

A mineral water which poffefles the power of
parvading the lymphatic fyftem, and of difburthen-

* Obfervations on the Ul and Abufe of Cheltenham Water. ]I]g
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ing obftructed glands in remote parts of the ma-
chine, by promoting an increafed fecretion from
the inteftinal glands, and that without heating, or
weakening the frame, feems, of all others, the moft
likely to anfwer the intention. Now the Chelten-
ham water not only pofleffes thefe properties in an
eminent degree, but has afually been found fuc-
cefsful in difcufling glandular tumours in other
parts of the {yftem, and therefore has every argu-
ment in its favour that analogy can fuggeft.

The finall portion of iron contained in the wat
need not be dreaded on account of its fuppofed
beating quality, which is effectually obviated by a
large proportion of cooling falts fufficiently diluted;
and be it remembered, that the objection lies much
ftronger againit the relinous gums, balfams, Peruvian
bark, fquills, and other flimulants, which often ferve
but to exafperate the fymptors, and yet continue
to be daily exhibited in this difeafe, without fear
or apprehenfion.

Where confirmed tubercles of the lungs have al-
ready advanced to fuppuration, the cafe is become
too defperate to admit of any permanent relief,
from this, or perhaps any other remedy hitherto
difcovered. This water therefore is propofed not
to cuie ulerated lungs, but to prevent the lungs from

ulcerating ;
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ulceraling; Not to difperfe inveterafe tubercles, but
to ¢rop them in the early bud.

To particularize the various circumftances,
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 {ufficient 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 dire/f purgative, nor even as an alferative,
without the utmoft circumipection. - Neither
ought the purgative courfe, in any cafe, to be con-
tinued for feveral weeks fucceflively without fome
intermiffion. Much lefs thould 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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even of the milder fort, not only impoverithes the
habit, but undermines all the powers of life; and
finally, too often ufhers in a long and difmal train
of hypochondriacal or nervous {ymptoms!

Nor are inftances wanting, as I have been in-
formed, where impaired vifion, or even a Guita
Serena, with other nervous fymptoms of an alarm-
ing nature, have been certainly produced by fuch
an improper #fe, or rather prepofterous alu/e of
thefe waters!

Directions for drinking it twith fuccefs.

‘The moft {uitable feafon for a courfe of the
Cheltenham water, is undoubtedly during the fum-
mer months, namely, from the middle of May, till
the latter end of September. In cafes of exigency,
it may be ufed at other times, though feldom per-
haps with equal advantage.

With regard to preparatory means, internal me-
dicines are {feldom neceflary; the water itfelf fup-
plies its own proper preparaiive, and, if difcreetly
managed, fuperfedes the ufe of other evacuants.
Warm bathing, indeed Is often requifite previous to
its ufe, in certain {tubborn difeafes of the glands,
and particularly where they are attended with

~ obftructed
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obftructed perfpiration, rigidity of the fibres, fpal-
modic {tri¢tures, cutangous aflections, &c.

In thefe, and various other inftances of this kind,
the celebrated WarM Springs at Bata very ju/lly
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 ufeful preparative
for a courfe of the Bath waters, particularly in cafes
where faline purgatives only are required.

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 aérial principles fhould exhale.

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

lﬂﬂ';
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loft; an entire decompofition takes place, and it
no longer produces the fame effects as when it is
drank frefh, and replete with thofe ative princi-
ples. Hence, we perceive the error of thofe pa-
tients, who, through indolence or inattention,
content themfelves with having the water broughe
to their lodgings in bottles, often very imperfectly
corked:—A cuftom too prevalent, efpecially among
people of fafhion, who thus lofe the main efhi-
cacy of the water, together with that exercife in

the open air which is fo highly conducive to its
fuccefs!

When patients are accidentally detained at their
lodgings through the inclemency of the weather,
the water thould be brought in a bottle with the
cork downwards, and remain in that pofition till
the moment 1t 1s ufed.

At the beginning of the courfe, it may be pru-
dent, at leaft the two firft days, to commence with
the fmalleft fized glafs, viz. a quarter of a pint at
firft rifing in the morning, as a gentle laxative, If
it produces no fenfible effect within three hours, it

- then may be repeated. If this quantity fails of
producing two eafy motions, it may be increafed
the next day to half a pint.

H Some
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Some drink with eafe two or three glaffes before
breakfafl; others cannot bear half this quantity
without fuffering great inconvenience from the
coldnefs, and preflure of the water. In fuch cafes,
it will be much better to take fmall dofes, at longer
intervals: Forinftance, the firft glafs before break-
falt; the fecond an hour after breakfaft; and the
third about eleven o’clock, walking or riding be-
tween each glafs.  Thus the whole may be conve-
veniently over before noon, and yet admit of a
pleafant airing in the country before dinner.

After the firft week, the quantity may be in-
creafed to half a pint or upwards, three or four
times a day, according to its operation, and the
intention of the prefcriber. When it pafles off too
flowly, a glafs may be taken in the evening, or a
quarter of an ounce of the neutra! falt may be dif-
folved in a half pint glafs of the water for the
morning dofe; drinking immediately after it a
bafon of warm tea or gruel, efpecially if the water
occafion a fenfe of chillnefs, or flatulency in the
{tomach or bowels. '

Some, with a view to obviate thefe inconve-
niences, heat the water over the fire, which, by
diflipating its volatile parts, greatly diminithes
its virtues, and inftead of making it more pala-

table,
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table, as Dr. Rurry afferts; renders it abundantly
more naufeous.

Others, with a fimilar intention, have recourfe
to tinctures, eflences, or fundry aromatic feeds in
form of comfits, or fugar-plumbs; when a glafs of
fimple pepper-mint water, or even brifk exercife
alone, would anfwer the intention much better, and
that without perverting the operation of the water,
palling the appetite, or injuring the digeftive
powers, which an habitual ufe of fuch remedies is
extremely apt to do.

A courfe of this water may require from three
to five weeks, or upwards, but not without fuf-
pending its ufe one day in each week, in order to
- give the fyftem proper refpite, and to prevent the
water lofing part of its efficacy through habit;*
finally, it ought to be left off in the fame gradual
manner in which it was begun, ufing, for the fpace
of two or three weeks after it, a more abftemious
diet, and guarding againft coftivenefs.

* Therefore His MajesTy’s Royal Command for fhutting up
the fountain on Sundays, whether confidered in a religions or
medical point of view, appears to be ftrictly proper ; it is more-
over founded on found policy, being well calculated to accom-
modate the company with a plentiful fupply of the water the
enfuing week.

H 2 The
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The propriety of the above caution will appear
obvious, when it is confidered, that large evacua-
tions long purfued, and then fuddenly difcontinued,
difpofe the fyftem to plethora and all its confe-
quences, efpecially if a free courfe of living be
imprudently indulged.

Hence perhaps may be explained the vertigo,
head-ache, drowfinefs, and other manifeft fymp-
toms of plenitude, which often fucceed fuch im-
proper condu&, and which have a manifeft ten-
dency to defeat the main intention of the whole
preceding courfe,

Diet and Regimen.

Intemperance, or inattention to diet or regimen,
may entirely fruftrate the hopes of the patient and
of the practitioner, in regard to the utility of this
as well as other waters. Such are the immoderate
ufe of grofs animal food, the abufe of ftrong liquors,
indolence, late hours, hot rooms, and fudden expo-
fure to cold, particularly in the night feafon, or
the drinking cold liquors after the body is heated
by dancing, or other violent exercife.

The food, on the contrary, ought to be moderate
In quantity, fimple, eafy of digeftion, and nutri-

t10USs.
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tious. It fhould alfo be accompanied with a due
proportion of farinaceous aliment, and efculent
vegetables, many of which the foil of this country
produces in great abundance, and in very high
perfection.

For breakfaft, cocoa or chocolate, with milk, and
other light fpoon-meats, are in general preferable
to either tea or coffee.

At dinner, broths or foups, together with any fort
of animal food or frefh fith that beft agrees, may be
caten with moderation.—The drink may confift of
good table beer, followed by a few glafies of gene-
rous wine.

Summer fruits, either before or after meals, are
by no means objectionable, provided they are per-
fectly ripe, and eaten {paringly.

The exercife thould confift chiefly of riding or
walking, and fhould be ufed before meals, and re-
gularly purfued during the whole courfe.

It is almoft fuperfluous to add, that not only
every kind of excefs ought to be carefully avoided,
but alfo intenfe ftudy and application; for above
all things, the mind ought to be kept tranquil, or

H 3 agreeably
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agreeably amufed.*  All unneceflary concern about
bufinefs, or domeftic affairs, muft for a while be
difmifled, and every caufe of grief, anxiety, or
inquietude, if poffible, 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 any 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 direétions
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 circum{tances.

* Refpeting the Public Amufements, New Improvements,
Natural Curiofities, Agrecable Rides, Extenfive Profpeéts, apper-
taining to the place ; fee the new edition of A Tour To CHEL-
TENHAM Spa, by Simeon Moreav, Efq; M. C. where the

reader’s curiofity will be abumdantly gratified concerning all
thefe particulars.

From
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From due attention to the above cautions, he will
alfo be enabled to determine whether the water
ought to be ufed as a direct purgative, or only
as an alferative; and finally, to provide for unfeen

accidents that may happen during the whole
courfe.

To concLuDE:—Since the naturé and qualities
of mineral waters can only be afcertained by a fe-
ries of experiments and obfervations, inftituted on
the {pot, it were earneftly to be withed, that a new
AND ACCURATE ANALvsis oF SEa-WATER, and alfo
oF ouR PRINCIPAL MINERAL SPRINGS, were under-
taken BY AUTHORITY, as a matter of pubLIc
concerN; and that the Royal College of Phyficians
would adopt fuch meafures, as to them might feem
neceflary, for carrying it into execution.

That, in the interim, the refident pradtitioners
were requefted to expedite the work, by preferving
accurate journals of the principal cafes.committed
to their care, candidly noting down the unsuccess-
FUL, as well as the fuccefstul events. The refult
of fuch an inquiry, impartially conducted, would
redound much to-their honour, and afford the
public more fatisfactory information concerning
mineral waters, than they have ever yet been fa-
voured with.
| It
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It would allo 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
i the {cale of merit.  Their natural and chemical
hiftory would be completed ;—their comparative
virtues afcertained;—I{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 detect their errors—In-
ftead of yielding, as at prefent, to the overwhelm-
ing influence of popular prejudice, they would
then be enabled to affert their cwrn judgment—
Inftead of hefitating in their choice concerning #bis
or 7hat {pring, or recommending waters of oppo-
fite qualitics indifcriminately, they would then,

in



[.105 |

in the firft inftance, be competent to decide with
propriety. '

In a word—inftead of difpatching their patients,
as at prefent, in the random purfuit of /maginary
virtues, they would then be enabled, at once, to
direct them with precifion to fuch as were rea/.

APPENDIX.
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Warer—Whether it be not effential to Aiv—and whe-
ther its component Parls be yet difcovered.

INCE the preceding fheets were {ent to the
prefs, I find that, in confequence of fome re-
cent experiments, the ingenious Dr. PriesTLEY is
nozv convinced that water not only enters into the
compofition of suflammable air, but alfo into that of
vital and fixed air, and is therefore probably the
bafis of every fpecies of air.

He moreover delivers it as his opinion, that the
exiftence of phlogifton, though doubted by fome,
yet remains firm and unfhaken.—That #bss prin-
ciple with water conftitutes inflammable air, while
a peculiar acid with water forms wital air.—That
this acid o vital air (whatever it may be) is the
bafis of all other acids, and may be confidered as
the principle of acidity, while the phlogifion confti-

tutres
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tutes the alkaline quality of bodies.—But that no
airiform fluid can exilt 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 DIscoveEry 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!

CuzrrenuaM Warter—How far it may be intitated
by Avi—Attempt towards an Artificial Cheltenbam-

HWater.

At a diftance from the Spa, and where the na-
tural water cannot be procured in its frefh and ge-
nuine ftate, the following bumble imitation may
probably prove not wholly unacceptable. It is not
pretended exaéZly 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 mealure, 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 mdeed can be reafonably expeéted.
As fuch then, where a faline chalybeate water is im-
mediately wanted for extemporaneous ufe, 1 fhould
incline to recommend the following form, which
is eafily prepared by any apothecary poflefled of

the glafs apparatus for impregnating water with
fixed air.* |

Grains,

Take pure Glauber and Epfom falts, of each 120

of common falt — — 6
magnefla-alba — —

3
— flowers of fulphur -— - 8
clean 1ron 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. Noors, has been
confiderably improved by Mr. Parker, in Fleet-ftreet, London ;
and may be had at all the principal glafs-warehoufes, with printed
direltions,

The
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The procels may be expedited by agitating the
vellel occafionally, and may be eafily completed in
two hours; when the water may be drawn off and
pafled through flannel, or a common ftrainer, into
clean pint bottles; it will then be fit for ufe, and
may be drank according to the directions already
given concerning the real Cheltenham water,

The fulphur, if previoufly ground with calcined
magnefia, will more readily yield the {ulphureous
impregnation; but if this quality fhould be re-
quired in a ftronger degree, or equal to that of
Harrowgate wafer, 1t may be readily accomplifhed,
by only putting about a dram of bepar fulpburis
(prepared from fulphur and quick lime in equal
proportion) into the bottom veflel, along with the
effervelcing ingredients,

‘The phlogifticated atr will be alfo thus in fome
meafure fupplied, and, if thought neceflary, may be
increafed to any pitch, by agitating the water with

common air in which a lighted match or candle
has burnt out.

The felenite, being confidered as wholly im-

material, 1s purpofely omitted for reafons already
afligned.*

. F-?'-'Pl I"q- P. 0. ¥
The
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The Mephitic Alkaline Water.

‘This remedy was firft introduced to our notice
by that expert chemift the late Mr. BewLEy, under
the term Mephitic Julep. Having difcovered
fixed air to be an acid capable of neutralizing alka-
line falts, he juftly concluded that, by this union,
water might be more ftrongly impregnated with this
{ubtile acid than by any other means, and there-
fore propofed it to the faculty, as a compendious
method of adminiftring fixed air very copioufly as
an antifeptic remedy:—An object highly worthy
our confideration in all putrid difeafes; and yet, by

fome ftrange fatality, it has been almoft wholly
neglected !

To Mr. Bexjamiy CoLBorNE it is owing, that
our attention has lately been recalled to this elegant
form of medicine, though with a very different
intention. To him we are indebted for the 1m-
portant difcovery of its efficacy in thole excrucla~
ting difeafes—the ftone and gravel. After long
undergoing himfelf the fevereft tortures, without
any profpect of reliet from other remedies, he firft
experienced its happy effects in his own perfon, and
afterwards recommended it to many of his fellow-
fufferers, and with the like fuccefs. Since which,
its reputation has very rapidly advanced, and it

now




I mo 7

now may perhaps be confidered as one of the
{afeft and moft efficacious medicines hitherto dif-

covered. )

It comes, moreover, with this peculiar recom-

mendation in its favour, that it is not, through
motives of intereft or pecuniary advantage, brought
forward under the myfterious guife of a fecret ng/~
trum; but the remedy is at once candidly divulged,
and every circumftance laid open, together with
the names and places of abede of many refpect-
able characters, who havetried it with the happieft
effed,

Method of preparing it.

As it is a matter fo extremely zuntevefling to the
caufe of humanity, it cannot be made too public; I
{hall thercfore here fubjoin the rules neceflary to. |
be obferved in preparing it. As this, however, has |
been already done with great accuracy by the
learned Dr. FarLconer, I fhall adopt his words, as
they ftand in the printed narrative.*

“The moft convenient method (fays he) of pre- |
““ paring the alkaline folution, is as follows. Put

* See his Appendix to Dr. Dossox’s Commentary on Fu:etl
Air, new edition, p. 8.

“ two
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“ two ounces and a half troy weight, or, if troy
¢ weights are not at hand, two ounces and three
¥ quarters avoirdupois,t of dry falt of tartarinto an
 open earthen veflel, and pour thereon five full
¢ quarts, wine meafure, of the fofteft water, that is
¢ clean and limpid, that can be procured, and ftir
“ them well together with a clean piece of wood.
« After ftanding 24 hours, carefully decant, from
“any indiffoluble refiduum that may remain, as
“ much as will fill the middle part of one of the
“ glafs machines for impregnating water with
« fixible air.f The alkaline liquor is then to be
« expoled toa ftream of air, according to the direc-
“ tions commonly given for impregnating water$
¢« with that fluid. When the alkaline folution has
¢ remained in this fituation till the fixible air ceafes

¢ + Two ounces and a half troy weight contain 1200 grains;
*¢ two ounces and three quarters avoirdupois contain 1201 grains
“¢ and a quarter of a grain,

¢t If the falt of tartar be good, and perfe&ly foluble in the
“¢ water, every ounce meafure of the alkaline folution thould.con-
*¢ tain feven grains and a half of alkaline falt.

¢¢ § Thofe machines that have a contrivance for drawing off
¢ the water without feparating the parts of the veffel are moft
“¢ convenient. ‘The diretions given with the machines fold by
¢ Mr. Parker in Fleet-ftreet, will ferve this purpofe very well,
“¢ fave that the alkaline folution requires more of the effervelcing
¢¢ materials, and a longer time to faturate it, than fimple water.

I ; “to
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« to rife, 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 48 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* in a
¢ 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, is 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 indiffoluble refiduum whichis precipitated
¢ at the bottom of the veflel.t

«* A fhelf with holes in it to put the necks of the bottles

“ intp, fuch as are commonly ufed for wine decanters, is conve-
‘¢ nient for this purpofe.

¢ 4+ If thealkaline folution, as above directed, fhould be found

° top irritating, it may be made with a fmaller proportion of the
F fﬂ!r
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“ The water in which the alkali i1s diffolved,
¢« fhould be as free of foreign impregnations as pof-
“ fible, as the alkali, by decompofing them, will
“ not only cloud the water, but form other combi-
“ nations, inconfiftent, perhaps, with the effects to
*“ be withed for from the remedy. The intention
“ therefore of mixing the falt of tartar with the
“ water the day before, and of the caution recom-
“ mended in pouring it off, is to allow time forany
« precipitation occafioned by the mixture to fettle,
« as well as to feparate the indiffoluble parts of the

« {alt of tartar itfelf.

* Nor is lefs attention neceflary in procuring the
* falt of tartar pure and in perfection; and on that
¢ account 1t fhould be got from fuch places only as
« can be depended upon. When properly pre-
« pared, the alkaline mephitic water fhould be
« perfectly clear and rather {parkling, of an acidu-
“ Jous tafte, and totally free of that difagreeable
« impreflion which alkaline falts make on the
“ tongue and throat.

“« About eight ounces by mealure appear, from

« fome of the cafes, to have been taken thrice in
« twenty-four hours, for a confiderable time toge-
“ ther, and to have agreed well with the ftomach,
« appetite, and general health; but I apprehend
Iz “ moft
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"« moft people will think this toa 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 enﬂﬂgﬁ.

“ 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 1n 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.

“ I 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 fubjet to acefcency,
““ during the time of his taking the folution; yet
“no perfon, as will appear by his very judicious

¢ ® See Dr. Cooper’s Cafe.
“ account,
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“ account, has received greater benefit. I however
 think it would be advifeable to abftain from
« acids, and from fuch things as are fubjet to
“ become acefcent, for fome time before, and alfo
« after the time of taking the defes of the alka-
“ line {olution.

« I do not find either from my own obfervation,
“ or from the accounts of others, that any very
« perceivable effets, fave that moft to be withed,
“ the abatement of the troublefome {ymptoms,
« followed the taking this remedy. 1 have in-
“ quired of a very fenfible perfon of this city, who
“ has taken the folution in the largeft quantity of
« any that I have known; and he affures me, that
“ he found no effect from 1t, fave that of gently
“ opening the body.

« Mr. Bewly fpeaks of a dofe of it that he took
“affecting the head (with vertigo 1 fuppofe) and
“ proving a pretty ftrong diuretic. But no fuch
“ confequences have been generally obferved by
“ thofe perfons of whom I have had an opportu-
“ nity of inquiring. The perfon before referred
“ to, informred me, that though it kept the body
~ “gently open, it had no effcét in increafing the
‘ quantity of urine. Mr. Bewly’s dofe was indeed
“ large, he having taken, at one dofe, fuch a quan-

I3 ity
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o 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 direfted, is not calculated to
« exceed 15 ounces; but this was repeated three
« times a day, and no fuch effect obferved. With
« refpect to the diuretic quality, it 1s well known
«¢ that the expetation of fuch an effe® 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 L have myfelf known it to do, though
“ I believe that rarely happens, a {mall portion of
“ {pirits, as rum or brandy,* or any of the {piri-
* tuous waters or tinc¢tures, may be ufed without
“ any diminution of its good effects. A tea fpoon-
“ 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 fmall quantity of
‘ tincture 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 folution,
“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, ¢« The
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The alkaline folution might be yet more ftrongly
impregnated with fixed air, and its virtues perhaps
proportionably increafed, were the water made ufe
of previoufly divefted of its atmofpheric air, either
by boiling or diftillation. Might not this there-
fore be fuggefted as a material improvement in the
procefs?

As to its general operation, it 1s faid to at as a
mild laxative, without exerting any evident diuretic
power. Here, however, I muft obferve, that in
every cafe, in which I have yet tried it, it conflantly
and wuniformly difcovered diuretic effects; and water
impregnated with fixed air alone, is known to act as
a diuretic, and remarkably fo when combined with
falt of tartar even in its fimple ftate.

The mephitic water is not only found more effi-
cacious than fixed air alone, but alfo poffefles the
fingular property of preventing the urine of gra-
vellith {ubjeéts from depofiting any fand or earthy
fediment, and at the fame time corrects the acri-
mony of the urine, and thereby afluages pain, and
obviates the return of paroxyim.

The alkali in this preparation being neutralized
by the aérial acid, and therefore rendered perfectly
mild and innocent, is doubtlefs, in point of fafety,

infinitely
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infinitely fuperior to the cauftic alkaline ley, and
.perhaps not inferior as a folvent. The copious
earthy fediment which the urine depofits during a
courfe of the foap ley, and which is triumphantly
held forth by its advocates as an indubitable proof
of its folvent power, is, I conceive, a mere deception.
For this {ediment, inftead of demonftrating its ac-
tion onthe ftone itfelf, only proves that, asa cauftic,
it abrades the veflels through which ir paffes, and
as an alkali, naturally precipitates from the urine
the terrene’ particles. :

The tranfient rchef from pain occafioned by it
may perhaps be explained from its overpowering,
for a while, the morbid ftimulus produced by the
~flone, and rendering the bedy lefs fenfible of the
irritation. Befides, the mephitic alkaline water
yields fuperior relief, without producing the fmall-
eft appearance of earthy fediment in the urine; but
how far it may at length be found' a real fokvent of
the ftone in the kidnies or bladder, time only can
determine.

‘The human calculus, acccording to the analyfis
of the accurate Bergman, confifts of calcarious
carth, intimately united with the faccharine acid,
and a portion of fixed air, which union, agreeably
to the laws of chemical attraction, cannot be dif~

folved
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folved by an alkali, either mild, or cauftic, becaufe
the faccharine acid unfortunately prefers a calca-
rious earth to either of them.

How far the united force of an alkali, {uperfa-
turated with fixed air, may be able to accomplifth
this great defideratum, by means of double elective
attraction, I will not venture to decide. Thus
much however is known by experiment, that tho’
calcarious earth, with its ordinary proportion of
fixed air, is infoluble in water, yet when an extra-
ordinary quantity is added, it is rendered eafy of
folution in an aqueous menftruum.

Hence perhaps it is, that the prefent remedy, by
fuperadding this neceflary proportion of fixed air,
increafes the power of the menftruum, and thereby
prevents the depofition of earthy fediment in the
urine. But be this as it may, human calculi have
been found not only eroded, but confiderably dimi-
nithed in their weight, by being immerfed feveral
hours in the mephitic folution ;* which feems to
demonftrate, that this circumftance actdally takes
place, at leaft, oxt of the body.

The alkali in the mephitic water acquires double
the proportion of fixed air contained in it previous

* Appendix to Dr. Dobfon’s Commentary on Fixed Air,
P- 94, 95
K to
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to the impregnation, and may therefore {pare the
neceffary quantity for diffelving the calcarious
carth, and confequently may thus be enabled to
produce the effe® juft mentioned. Hence perhaps
may be alfo explained the powerful ¢ffect of the
Caroline waters in nephritic cafes.

As the mephitic folution fo powerfully corrects
the acrimony of the urine,—and has moreover, I ap-
prehend, a powerful fedative quality, it may, inde-
pendently of its fuppofed folvent power, prove alfo
very beneficial in mitigating the fevere pains occa-
fioned by inveterate ulcers, or even cancerous af-
fections of the urinary paflages. And therefore, by
further inquiry, may poffibly be found applicable
to the important purpofes of alleviating human
mifery in a variety of forms, and of adminiftring

eafe and comfort, where thefe bleflings were the
leaft expected.

THE ENID










